III. Policy for the E-conomy

We are moving into a transformed economic landscape. We have no roadmap. We have no reliable speedometer. Moreover, the genie is out of the jug: we cannot turn back. We in the United States can continue, as we have to our collective great advantage, to lead the world into the transformed landscape. But we can also choose the wrong policies and develop the wrong institutions and so stunt and stifle the development thrust for a while. Policy--actions taken and not taken by the U.S. government over the next few years will shape America's economic transformation as much as any other factor.

Moreover, even if the U.S. fumbles the future the economic transformation will not stop. Other nations would then run with the changes. Their governments' decisions and their businesses' innovations would then dominate and shape the future--certainly their future, and probably ours.

Thirty years ago Americans could have looked on the prospect of scientific and technological leadership shifting to some other segment of the western alliance--east to Britain and Germany, or west to Japan--with not equanimity but confidence. America thirty years ago had a strong comparative advantage in both high-technology industries and in the core industries of the American system: high-volume mass-production industries in which the exploitation of the economies of scale of the continent-wide market and of the high productivity of experienced blue-collar workers gave American producers a substantial absolute and comparative edge. Even in the absence of rapid productivity growth and high employment in high-technology leading-sector industries, the prospect of rapid productivity growth and high employment in the core mass-production industries of the American system would still provide a foundation for solid long-run economic growth.

But the past twenty-five years have seen a substantial restructuring of relative economic strength--of what economists call "comparative advantage." Today the U.S. comparative advantage in the high-technology industries that are at the world's leading edge is stronger than ever. But the comparative advantage in the core mass-production industries of the American system has largely vanished.

In the years since World War II American policy has focused its resources on supporting fundamental research and advanced education. It has focused its rule making on creating and preserving open institutions and open competition. It has been extraordinarily successful. This choice of focused direction is likely to provide a wise roadmap for policy in the immediate future.

The terrain is changing rapidly. There are new conditions and new dimensions. Policies will have to address them in order to make sure that America traverses the new economic landscape successfully as a leader in technology and innovation and in such a way as to bring the benefits to all Americans. Thus keeping the focused direction will require considerable political effort and skill, of the kind that the previous two generations of Americans were able to muster. Right now there are signs of wavering in commitment to that direction, and perhaps in our collective understanding of why focus in that direction is still needed.

A. Global Stakes

Today's policy tasks have been made an order of magnitude more difficult than those of the past two generations because of the increasing relative volume and importance of international trade and finance: globalization. Policies made in the United States will inevitably apply in one way or another to the entire globe. Choices made abroad will powerfully influence options and possibilities here. 

We can think of three different ways of telling the "global E-conomy" story. Each of these three ways focuses on different sets of stakes, concerns, and tasks. American leadership today depends on sustaining the transformation at home, on assuring that the interconnected global network works with common or compatible national rules and with open markets for equipment, and in using innovations in business practice and technology deployment abroad both as benchmarks to spur innovation and as sources of lessons to be absorbed.

1. Sustaining the Transformation

A first way of telling the story sees international forces sweeping past the capacity of nations to respond, channel, or control. The rapid development of a broad network creates great gains for each participant, just as the value of the telephone increases with the number of those who likewise have phones. But because the network crosses borders. The network's speed of evolution depends on governments' blessing. And governments, often jealous of their sovereignty and seeking to pursue domestic political purposes, may or may not be willing to promote harmonization, or interconnection, or interoperability. 

From a purely American vantage point, "openness" involves more than the free transmission of bits. It involves the markets for computer and communications equipment and software tools for networks and other applications as well. Will U.S. producers of distinctive routers and access hardware have a fair chance to sell their products? 

Thus in this vision the principal public policy task is to keep the network global and markets open. This may be difficult. Rules and arrangements for networks, for services, and for commerce are being put in place. They may become new barriers, either to create advantages for national champions or accidentally as a reflection of different purposes and values. 

2. Ensuring Compatible International Rules

A second story sees national differences as the reflections and the generators of distinctly national patterns of use and application of information tools. Different E-conomies may grow,  routed in different social principles on privacy, consumer protection, economic safety nets, corporate governance, and other issues. United States, France, Germany, Japan are not the same; each has distinct patterns of corporate governance, labor relations, and social welfare policy; their respective E-conomies may be as different. In this vision the negotiations between governments to reconcile different national rules on privacy, security, and intellectual property will be difficult and contested. 

In such negotiations the United States now has a first-mover advantage. It is the heartland of the first wave of internet build-out. But this first-mover advantage should be used wisely. U.S. policymakers should ask not only how the rules it makes affect the development of our own system but also how, if others make analogous rules, the long-run interest of network users and U.S. producers will or will not be served.

In this vision, the principal task of the U.S. government is to: 

· Keep differences between national E-conomies from hindering the seamless flow of information and value

· Keep enough freedom of action for the U.S. E-conomy to evolve in a way that fits U.S. politics, culture, and society.

3. Foreign Experience as Benchmark and Example

A third story is that globalization is a series of often unexpected economic and social challenges from foreign sources.  In this innovation-based economy, a successful productive position in one phase is no guarantee of leadership in the next. Indeed, the label "globalization" emerged along with the unexpected Japanese challenge to American manufacturing discussed above. The response of American producers was not a matter of imitation, but of first understanding the value of Japanese innovations in production, and then creating distinctive strengths that fit American practices: becoming not more like them but more like us.  

The source of the next market and technology disjuncture is unclear. It may manifest itself as a challenge to established American comparative advantages. It may manifest itself as a complementarity to the American economy. The challenge to American preeminence in mass production manufacturing came from Asia. The challenge to American producers of networking technology may well come from Europe--already the European surge in wireless deployment has led many American producers to turn to Europe to commercialize and hone innovations. Within Europe it is the Finnish economy that appears to be the hot spot of entrepreneurship and innovation--a happening that was unpredicted early in this decade, when discussions of the Finnish economy focused mostly on the depression induced by the collapse of the Soviet Union.  

B. Resources

For the past fifty years, US government policy has played a major role in enabling America to lead in developing information technology --- and just as important—in creating the conditions for America to lead in the use of information technology throughout the economy. Over this long period, our Government has largely gotten policy right. And not just by blind luck. Applause is due. Government got policy right under two important headings: resources--the intellectual capital, the human capital and the financial capital needed for the development of information technology--and rules –systems of public and private governance to make markets for information technology work.

1. Fundamental Research and Advanced Education

a. Past Policy Successes

Information technology is based on more than two generations of formal, scientific research done mostly at our leading research Universities.
 Unlike the innovations that launched the industrial revolution at the dawn of the nineteenth century, or even the work of Edison and Bell at the end of that century, this technology is not the work of self-taught tinkerers. Clever engineers working in the family garage are standing on the shoulders of those fundamental, formal, academic scientists who created the enormous body of research and development on which the E-conomy rests.

Scientists and engineers had to be educated--again at the major research universities--to give America the human capital needed first to develop advanced versions and then to develop the real-world applications of these basic technologies. Over the years the research and advanced education budgets accumulated to substantial sums.

Consider the case of bio-tech, a major branching-off from information technology. Its history so far has been relatively short and spectacularly successful. For the first thirty years, bio-tech research remained at the level of the fundamentals and was financed overwhelmingly by government grants. No private company--especially one subjected to the discipline of modern capital markets--could have made such long-term risky investments not in technology at first, but in science. 

Technology was later derived from basic discoveries, and no company could seriously indulge a business strategy based on the uncertainties of basic discovery.  First, it is extremely difficult to keep fundamental results and principles the intellectual property of a single organization. Second, even if a company could have known in advance that the research would yield such extraordinarily promising commercial results (an impossible condition), modern investment allocation models would have assigned an extremely low value to the very-long term payoffs. Only governments--or giant, enduring monopolies like the old Bell System that are largely immune from capital market discipline--can be expected to undertake long-term, open-ended investment program in fundamental research that will generate not rapid technological applications but basic principles that will then become part of the general knowledge base. 

Yet the pay-off from NIH and other publicly-funded basic bio-tech research is proving to be spectacular, both in simple economic terms, and in terms of major improvements in the length and quality of life.

b. Future Policy Directions

What does continuing this focused policy direction in support of fundamental research and advanced education entail?

First, it must entail the government's accepting the role of financing basic research. Private firms under the discipline of modern capital markets simply cannot do it. If it is to be done at all on a large scale, it must necessarily be the responsibility of government. The old Bell Labs does not exist any longer. The old Xerox PARC--where a surprisingly large share of the research was done that today underpins technologies from which Microsoft, Adobe, 3Com, HP, and others now profit mightily--has not generated many imitators. 

That the government accept this role is extremely important because it is research that creates the next technological frontier. And being close to basic research--having a constant flow of personnel back and forth--is a powerful aid to firms seeking to live on the technological frontier. Though it may be difficult to imagine, we are only at the beginning of the technological revolution that is propelling our economic transformation. Yet right now we appear to be using up our seed corn in so far as investment in research is concerned. Funding for research outside the biological sciences has not increased with need and opportunity.
 In most areas, federal support has fallen as the “discretionary spending” part of the budget has been squeezed.

Sustaining investment in advanced research may be the necessary first effort, but assuring the quality  of that research is just as important. The core strength of American research has lay in the workings of our unique system of research universities. That system had three characteristics that nations around the world are now trying to imitate.

 1. Peer Review: Selection of projects for funding is made by committees of scientists (peers). Bureaucrats and politicians keep clear of project selection. This system is beginning to be undermined by politicians who treat major research efforts as pork to be distributed by politicians on the basis of political geography. 

2. Openess to Business: American research universities work closely with business to quickly move new technology and young research-trained students out of the university lab and into commercial development.
 Other nations--like France and Germany--with distinguished scientific traditions are now attempting to break down the barriers that have separated their research communities from their business communities. 

3. Openness to Worldwide Talent: Perhaps it was the arrival of refugee scientists fleeing Hitler’s Europe that that launched the great age of scientific research at American universities. And we as a nation have grown more international since. A visit to physics, molecular biology, or electrical engineering programs at our best universities finds talent--professors, researchers, graduate students--recruited from all over the world. And these programs are now of world-class quality because they successfully draw on this worldwide talent base. 

Companies that produce and that use advanced technology now have, or will soon have, the same dependency. Americans are pleased to note the flow of foreign money--financial capital--investing in American high technology companies. We should also note the inflow of human capital--highly educated scientists, engineers, and entrepreneurs bringing with them the value embodied in their costly, formal scientific educations. They are not a flow of cheap labor displacing Americans from jobs Americans would otherwise fill: they are a critical scarce resource necessary to maintain the quality of America’s leading universities and both technology-producer and technology-user firms. 

As is often the case in technology and economic development, something different and more important emerges as a side effect of attempting to fuilfill one goal. Scientists and engineers came to study or to work in the U.S. to fulfill their own dreams of opportunity and excellence. Their numbers have grown, and many of them stay, because America has become an attractive place. 

In the worldwide E-conomy, companies have or will in the next decade gain the power design or produce their products on any continent save Antarctica. The jobs--not just the highly-skilled product-design and development jobs, but a host of others that support them or that benefit from being located near them--will follow the leading-edge scientific talent. And America has developed a unique ability to attract the best technology talent. If you want to work with the best, no matter where you are now, you come here. This inflow of human capital is critical to our ability to invent, develop, and deploy new applications. And a new generation of start up firms hiring hundreds of thousands of American workers is being created by foreign-born entrepreneurs. It does not displace jobs; it creates them.
 

America’s unique combination of laws and rules, plus social and business culture (not to mention the universal dominance of the English language) has given us this dividend. America’s competitive advantage in advanced technology is less and less based on having more financial capital: there is a global flow. Nor is it based on having superior airports and telephone service: these are rapidly equalizing. It is the ability to attract human capital that becomes a key economic resource. And the more human capital you attract the more attractive you become.

2. Numerate and Literate Americans:

a. Past Policy Successes

A second major  commitment of government resources was to education. The GI bill and large scale, sustained Federal support for the build-out and build-up of our universities in the 1950s and 1960s provided America with a large cohort of scientists, engineers and managers who developed the technologies and moved them into the economy. In the 1950s and 1960s the United States had the highest proportion of our labor force educated in college and beyond of any nation.
 But, as has repeatedly been called to the nation’s attention, we failed to make an analogous effort to improve the quality of American education in grades K to 12. 

b. Future Policy Directions

Thus today's educational paradox: universities that are the best in the world and that draw students from all over the globe sitting on top of primary and secondary education systems that all agree are much less effective than they could or should be. America has not invested enough or sufficiently well in education. In the age of the E-conomy the consequences are more handicapping than in the past. .

Only a relatively small number of scientifically educated people are needed to launch a scientific revolution. But very large numbers of literate and numerate people are needed to apply that technology in just about every area of the economy and work with it. The differences in wages between those with more formal education and those with less, and between those with more technology-using experience and those with less, has been growing rapidly over the past decades.
 It is one indicator of the magnitude of change and of the severity of the problem. 

Moreover, what was perhaps sufficient twenty-five years ago as an average level of educational attainment during secondary school no longer is. Elsewhere in the world, people have made deliberate, enormous, and successful investments in education. Compared to the benchmark provided by other nations' secondary educational systems, the U.S. system--beyond the state-of-the-art in the first third of this century--looks moe and more inadequate. And it is hard to see how an economy can stay relatively rich and relatively powerful when its workers are dumber than the next

3. Launch and Lead Users


In the electronics heart of information technology -- chips, computers, software,  communications -- government not only played a crucial role in financing the earliest fundamental research, but also acted as a critical "launch user." As we all have heard, ENIAC the grandfather of all computers, measured some 150 feet in length, cost millions of 1946 dollars and is now hugely exceeded in computing power by PC’s that cost $1000. Who paid for it and for the other first computers? Who paid for the first micro-chips? 

That government role of key, launch user, is largely past. The commercial sector has grown to be so much larger and to move so much faster than the military sector, the government’s principal actor in electronics.

But innovative lead users are still necessary. They are important to the development of a new technology, especially a new fundamental technology. Innovative producers are not the best judges of effective uses. Lead users seeking powerful competitive advantages are. And in the past competition-enhancing U.S. government policy played a key role in creating big, innovative lead users for information technology as a byproduct of the partial deregulation of the telecommunications sector and of such large lead-user industries as finance and air travel.

C. Rules

1. Creating and Preserving Competitive Markets: Deregulation

a. Past Policy Successes

Innovative lead users are important to the development of new technology. Innovative producers are not the best judges of effective uses. Lead users seeking powerful competitive advantages are. For the past two generations U.S. Government rule making--and rule eliminating--despite ups and downs, ins and outs, kept a strategic focus: create and preserve institutional and market openness and lively competition. This has created large, innovative lead users for information technology--as a byproduct of the partial deregulation of the telecommunications sector and of such large lead-user industries as finance and air travel.

Once telecommunications deregulation began, deregulation in finance (banking, brokering, insurance) and air travel freed major companies in those industries to experiment with new applications of computing and telecommunications. The newly competitive environment in their own industries gave them every possible incentive to try to gain advantage on their competitors. Subsequently, other companies had to imitate the innovators, or leap-frog them by developing still newer applications--usually in conjunction with information-technology producers. Deregulation thus created a soup of eager experimenters willing to try new applications developed by information technology firms.

One possible reason for the surprising (to some of us at least) jump ahead of U.S. producers as makers and U.S. user industries as consumers of the latest, network, stage in information technology in the past ten years gives a key place to the critical role of lead users. Producers and user industries in other technologically-powerful nations with important advantages that seemed to fit well with patterns of technological development in past decades--that is: Japan--seem from today's perspective to have sputtered and lagged behind during the build-out of the network phase of the E-conomy. Why? Japanese producers and Japan as a country did not lack access to the basic science, good engineers, or experience at developing a comparative advantage in electronics technologies. Japanese producers had achieved and still possess extraordinary levels of productivity in many sectors of advanced consumer electronics--TVs, VCRs, Camcorders, recorders, watches, microwaves--as well as memory semiconductors and semiconductor equipment. 

But in the U.S. deregulated companies in key user industries eagerly sought new competitive tools and experimented with new organizational forms and new products and services. In Japan telecommunications remained a regulated monopoly, and so established companies and entrepreneurial groups could not experiment in how they used telecommunications: they could do only what NTT had planned for them to do. Japanese banks and brokerages remained regulated, so there was little competitive pressure to seek out new information technology applications to transform their businesses. Both the possibilities of experimenting with new uses for telecommunications and the supply of lead users eager to do that experimenting were absent. 

b. Future Policy Directions

What does continuing this focused policy direction in support of openness and experimentation entail? Obviously, more of the same…

2. Creating and Preserving Competitive Markets: Enforcing Openness

a. Past Policy Successes

In the very beginning it was antitrust that moved the infant transistor technology into the competitive realm. The then-monopoly AT&T was forced to make the new technology-- invented at its Bell Labs--available to all. Had the transistor remained under monopoly control as AT&T’s development review process tried to think of uses for it, recent industrial history would be fundamentally (but unknowably) different. It is highly likely that innovation and diffusion would have proceeded more slowly and narrowly: both fewer innovative products and fewer innovative competitive technology firms. New companies such as  Fairchild, Intel, AMD, National Semiconductor took the new technology and led the process of innovation and risk taking that has brought prices down further and faster, and performance up further and faster than with any other major new technology in history. 

Most of the large, integrated companies that dominated vacuum-tube consumer electronics--RCA, Philco, Sylvania--were soon bypassed by the new companies that were born and grew with the new technology. New (and some reborn) technology producers working closely with innovative users created new applications, many of which were not initially obvious: from automobile door locks and ignitions, through medical imaging and surgical equipment; to ATMs , personal computers and gene sequencers.

b. Future Policy Directions

3. Rules for Intellectual Property and Regulatory Authority

The E-conomy is an “idea economy.” It is not an idea economy because development is now  driven by ideas. Economic growth has always been motored by ideas: moveable type, steam engines, power looms. But two important changes make the E-conomy an “idea economy” in a new sense that poses new challenges to policy. 

The first is the increasing specialization of the US economy on innovation. We now have an economy that is more specialized in the high-value added role of creating and commercializing ideas. The economics of ideas now matters to us in an extremely serious way. Since the economics of ideas stretches both our traditional ways of thinking and the boundaries of many of our legal/economic institutions, we risk making serious blunders.

Second, the ideas that the U.S. creates are less and less likely to be embedded in expensive, specialized equipment and processes. True, we continue to make huge investments  in dedicated, equipment for the production and distribution of information technologies: it now costs about $2 billion to set up a semi-conductor plant.
  But increasingly in the E-conomy the ideas that contain both the costs and the value added run on top of flexible and redeployable, albeit expensive, physicalhardware.

The ideas--the intellectual property--that drove the steel, electricity and even auto industries were  neither accessible nor of  much use to anyone who did not already have giant steel, electricity or auto plants. More often than not the technology was embedded in giant pieces of equipment that could only be used for that one purpose in that one kind of plant. The established companies that dominated an industry in each country worked out ways to share their technologies, but not their markets. When combined with the protections of traditional patent and copyright law the problems of intellectual property, if not fully resolved, were managed quite adequately. 

There were of course, some problems. The texts of books or songs (and even economics textbooks) could be and were copied. -- a shocking disrespect for law and for the proper order of things, but not  a serious problem for a major economy.   

Things are quite different now. Books and songs are still easily copied. But in the digital age it is performances that are copied, and so are movies, molecules and software. It costs hundreds of millions of dollars to develop a complex software application or a library of cells for chip design.  They can be copied easily, quickly and at virtually zero cost;, and they can be distributed instantly, thanks to the internet, to vast numbers of people at almost no cost. What constitutes and what assures the respect for "intellectual property" therefore takes on a vastly new importance, especially to the a U.S. economy that looks forward to large-scale exports of intellectual property for which people in other countries pay handsomely. 

Furthermore, what kinds of ideas and information should be "owned," is neither clear nor the object of a broad consensus.  We are reaching a point where new definitions and new rules for property must be made authoritatively--that is, by government. And the definitions, rules, and procedures to be adopted must be acceptable to governments worldwide because intellectual property now flows onto a global network.

There have been points at which property rights and systems of governmental regulation have been redefined before. Past economic transformations have necessitated redefinitions of property rights, economic institutions, and the rules that govern economic activity. 

Consider, for example, a case from the early days of mass-production a little more than a century ago the combination of the telegraph, the railroad and the refrigerated boxcar made possible cheap, mass-produced meat. Chicago based corporations invented the assembly (or rather disassembly) line, mass-dressed the beef in Chicago, shipped it to the population centers on the east coast, and undercut east coast slaughterhouses by perhaps a third. The productive power of mass production could be realized--unless state regulatory agencies requiring on-the-hoof inspections within the state before slaughter, or cultural fears of long-dead meat blocked long-distance shipment. 

Without new rules--in this case federal preemption of health and safety regulation affecting interstate commerce--America would not have developed a high productivity, mass production Chicago meatpacking industry. Nor without other changes in the rules that govern economic activity would other mass-production industries made possible by the new technologies been able to transform our economic landscape one hundred years ago. Mammoth investments in large factories to realize the economies of scale possible in serving the mammoth national market required that savings be gathered out of tens of thousands of pockets to provide the equity capital. But would commit their savings to equity investments in mammoth enterprises over which they had no control in the absence of the protecting shield of limited liability? At the time limited liability was viewed by many as an exorbitant new privilege for investors. Yet in retrospect we see it as necessary if the possibilities for economic organization opened up by the new technologies were to be realized.
 

4. Flexibility and Inclusion

The E-conomy is about structural transformation: about doing new things and doing old things very differently in different organizational forms. Thus it demands flexibility to generate prosperity, and it rewards adaptability. Many observers in Europe and Japan credit the superior performance of the American economy over the past ten years to its superior flexibility
: government has tried to keep markets open and competitive; new companies can be created quickly and easily; new institutions such as venture capital firms can assess risk and provide capital.; stock options and other forms of payment via ownership rights make it possible with very little real money to recruit a work force willing to share the risks of a new venture in exchange for a share in the potential gains; dense networks of supplier firms permit access to key materials, components and capabilities, ranging from financial management right through manufacturing itself. 

But this new flexible system for structuring and restructuring business, best exemplified in the Silicon Valley system, is only the tip of the flexibility iceberg. For the big benefits in productivity to be realized flexibility has to characterize not just the organizations that make but the organizations that use--or should use--the new technologies. And the new technologies should be used by the entire economy. 

But flexibility is discomforting; it is, by definition, up-setting. Institutions--and people--resist changes that are not clearly and visibly to their benefit. Flexibility must be based on inclusion. For if the benefits are not broadly understood, not broadly seen as accessible, and not broadly shared, the transformation will be stunted at whatever economic price. Policy aiming at flexibility must, therefore, aim first at inclusion or it will miss its ultimate mark. 

Two policy areas appear critical:


The first critical policy area is education. Formally educated Americans find it easier to adapt to new organizational forms and the need for new skills as their jobs change, or to switch companies. The unemployed in Orange County, California, in 1992 averaged two years of education more than the unemployed in Macomb County, Michigan, in 1983. The first found new jobs paying a substantial fraction of their old jobs at a rate nearly twice as fast as the second. Education is the key to productivity, flexibility and inclusion. It starts at the quality and orientation of education in our public schools--serious achievement in math, reading, writing; hands-on experience with Internet based research and communication. It extends through specialized training and life-long training and education programs. 

The second critical policy area is full-employment. Nothing makes flexibility easier than full employment. Our economy’s ability to sustain full-employment rests on correct macro-economic policy by our government. 

In addition, there is a broad set of specific policies that aim at removing obstacles to flexibility and inclusion. Portability of pensions and health insurance are always aimed at by good-government types, and always the results fall short of the mark. Americans can contemplate changing jobs without sacrificing their personal security. Access to high technology is another key. There are the areas of small, useful political actions. Getting information technology into the hands of all school kids, so that they can both benefit from it as students and learn how to use it.

Problem of funding for experiment and development medical technologies as leading research hospitals find their high cost structures –needed for training and research – under severe pressure from new medical financing system…only hope in medical area is precisely new developments and on cusp of major breakthroughs…

..


Note: small change in rules for pension funds years ago, uncorked a relatife flod of pension funds into high trisk, high return, new technology…

Risk taking in companies…maintain and improve system, employees share in risks and in potential gains..stock options…certainly for technology employees level..diffused into companies.
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� Try to find a pr sheet from MIT where they claim that MIT faculty and students have created the 10th largest economy in the world or something like that…
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