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I. Introduction

A Shift in the Economic Landscape

Federal Reserve Chair Alan Greenspan is only one of many who sees "a deep-seated [and] still developing shift in our economic landscape" caused by "an unexpected leap in technology."
 When someone as prone to hedging and qualifying his views as the world's leading central banker announces that that it is time to sit up and pay attention to the economic consequences of a technological leap, then it is indeed time to sit up and pay attention.   

Today's ongoing shift in our economic landscape has been called many things: the “innovation economy, a "knowledge economy, the “network economy” -- and most loosely a ”new economy”.  We prefer to use the term “E-conomy.” The other terms seem to us to be both too old and too new: the economy has been ruled by innovation for at least two hundred years and by knowledge for at least ten thousand; the terms "network" and "new" capture too little of what we see as the key features of the ongoing shift. The term "E-conomy" points at the fact that today's seismic shift is driven by the development and diffusion of information technology throughout all of the economy. It points at the facts that the shift is a shift in the deep structure of the economy, and is not primarily a macroeconomic or cyclical phenomenon (although it will have macro-economic consequences).  It does not eliminate the risks and dangers of business cycles, or other macroeconomic dislocations.
 

 There are eras when advancing technology and changing organizations transform not just one production sector but the whole economy and the society on which it rests. Such moments of fundamental transformation are rare, but they do exist. And in our judgment today has a very good chance of being one such. This fundamental, structural transformation is what we call the “E-conomy”.

It is driven by the rapidly compounding and diffusing impact of a new -- and soon to be dominant -- source of economic development: information technology.  Information technology builds the tools needed to store, transmit, and manipulate information in digital form.  It thus amplifies brain power in the manner analogous to the way that the industrial revolution's technology of steam engines, metallurgy and giant power tools multiplied muscle power.  The industrial revolution hugely increased the scale and accuracy with which energy could be applied to production and transportation, and changed the world. 

Information technology builds the most all-purpose tools ever. The computer chips, lasers, broadband Internet, and software are the key components of the technological revolution that creates the E-conomy, but the E-conomy is just as much about where and how these tools are used by its customers--other industries, organizations, and people--to transform what they do and how they do it, and do wholly new things never before possible.

B. The Unfolding of the “E-conomy”

Without the micro-electronics revolution there could be no E-conomy. The ongoing explosion in productivity at making the integrated circuits that underpin all modern computer and communications technologies has powered a stunning expansion in computing power.  Our computers in 2010 will have ten million times the processing power of the computers of 1975. The price of computers has fallen more than ten thousand-fold in a single generation. The price of semiconductors has fallen even faster. 

The generations-long collapse in the price of information technology hardware has driven a million-fold multiplication of installed base of information processing power since the end of the era of electro-mechanical calculators in the 1950s. And the extraordinary build-out of the communications networks that link  computers together is as remarkable as the explosion in computing power. The E-conomy has emerged faster, diffused more rapidly and widely throughout the economy, and increased capacity more dramatically than any historical predecessor.
 .  

 C. An Economic Transformation, Not A Leading Sector.


Skeptics see in this a "leading sector"
--an explosion of invention and innovation in a narrow sector of the economy that revolutionizes productivity in making a small range of commodities, but has limited effects outside its technological core. There have been many such leading sectors in the past--air transport in the 1960s, television in the 1950s, automobiles in the 1920s, organic chemicals in the 1890s, railroads in the 1870s, etc. Yet they did not change the standard dynamic of economic growth; they defined it.
 Semiconductors, computers, and communications are a leading sector. But the full story is deeper and broader. 

Inventions that are not deeply integrated into economic life are "gadgets." They enrich us--or at least grab our attention--because of their utility or novelty. But there is another kind of invention: tools that open new possibilities for economic organization--what can be done and how it can be done--across a wide range of industries. The electric motor is a tool.  It made possible, among other things, the assembly line.  No longer did factory floors have to be arranged in order to make sure that each machine was connected to the network of belts and shafts that transferred energy from the central steam engine. Instead factory floors could be arranged to make the flow of work simple, easy, and automatic. We call that reconfigured system by the name of "mass production."  The long-run consequences--industrial, organizational, social--were enormous.  

Our current technological revolution is making tools for thought.  The information technology tools being forged today will be used to calculate, sort, search, and organize. They can affect every economic activity in which organization, information processing, or communication is important. And that is every single economic activity.  These tools for thought will make possible new uses, lots of them, many with hard-to-see and many with easy-to-see benefits. Think of microsurgery (which saves days in hospitals, and spectacularly reduces pain and suffering);
 of new ways to search for pharmaceuticals; of hyper-efficient retailing (which saves American consumers enough money to bring into question government statistics on US economic and income growth);
 of cheap wireless phones; of remote monitoring of medical equipment like pacemakers; of farmers able to substantially increase yields while cutting back on polluting insecticides and fertilizers; and of students in small schools in Indiana--or India--who gain access to information well beyond that in their local libraries (if they have local libraries) that just the other day was available only to those with access to major research institutions. 

The revolution in information processing and data communications technology is triggering changes in business organization, market structures, government regulations, and human experience. These changes are as much the E-conomy as are the changes in chip technology that underpin them.

Moroever, the story of the creation of the E-conomy is not a story of the self-contained development of technology.  That technological revolution rests on the emergence of distinctly new forms of business organization and work, and is shaped by new strategies for developing and deploying innovation.  As a national community, we in the United States have over the past half-century made mammoth investments in science and engineering research and education to assure the capacity to generate and absorb fundamental new ideas. This bet on formal science and science-based engineering has been extraordinarily successful. 

Large companies in a broad range of sectors have aggressively and successfully innovated. However, often--and more often in recent years--radical innovations from semiconductors through the personal computer and the web browser have come from new entrantsand entrepreneurial startups. The U.S. high-technology economy today is made up of an extraordinarily effective blend of public investment, large company innovation, and entrepreneurial disruption. That entrepreneurial disruption has been critical to the sudden development and diffusion of new technologies and applications, for entrepreneurial companies have spotted new opportunities, taken large risks to develop new applications, and have engineers and managers willing to share in those risks. 

This successful industrial ecology has required open competition in big user industries -- such as finance, air travel, and pharmaceutical development – which  experiment with new technologies to gain competitive advantage, and launch the mass use and production of the technologies. It has required established companies that are willing re-create and re-organize themselves to respond to competitive pressures and opportunities that define the new economic landscape.  

In America's high-tech sectors and in Silicon Valley today, we see an innovation economy better than previous forms at supporting and creating a faster pace of technological development: social and economic institutions appear to be uniquely effective in generating innovators in producer and in user industries. This, too, is a facet of the E-conomy.

D. Policy: Frameworks and Choices
 People come to Silicon Valley today much as people came to Detroit as the age of mass production emerged in the 1920s.  They come to marvel at the accomplishments of new technology, new organizational forms, and new industry. They come to try to understand what this all means.

When they leave it would be good if they had a framework to structure the information they have grasped, visions they have seen, and debates they have heard.. They need to understand what this shift in the economic landscape means, why it should command their especial concern, and how government policies and economic institutions should and will respond.

Our purpose here is to set this developing E-conomy into perspective, so that policy makers and opinion leaders will have better knowledge of the forces, the structures, and the stakes at play. Policy makers are for the most part far removed from the revolution in technology. They are also removed from the transformations in business, education, health care, and daily life that it is propelling. We need to close some of that distance.   




� Alan Greenspan, "Title" (source). Testimony before the committee committee on date date. Characteristically, Greenspan went on to add that the evidence for this shift is compelling but not conclusive


�It is not about permanently rising stock prices, wages and government surpluses or about permanently low rates of unemployment, interest and inflation.


� Compare the past forty years of progress in information processing with the replacement of the steam engine by the electric motor. In 1869 America's steam engines delivered 1.2 million horsepower to America's manufacturing firms. By 1939 America's electric motors delivered 45 million horsepower to America's manufacturing firms. This was roughly a forty-fold increase in mechanical power in seventy years--a five percent per year compounded annual increase. Compare it to the million-fold build-out and 35% annual compound price drops in computing.
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