Let’s go on to Gretchen Morganson, the columnist who has been offering all sorts of explanations, reasons, for this catastrophe. She’s identified with her allies and with the megaphones that spread this essential view across the media of America and of the world that fiber optics and the Internet were really pyramid schemes or Ponzi scams, where hyped companies purported to launch important products, but in fact there was no market at all for broadband or scarcely any market for broadband, and they’ve created a huge fiber glut. And Susan Kalla who was one of Gretchen’s favorite analysts has concluded that the equipment that was supplied during the course of this boom was really all pretty much the same as it turned out and not really very effective and became readily a commodity and thus was part of the overall scam. These charges all have (some of them) have some validity. They might be said to be half-truths. But the law of fractional truths is multiplicative, not additive. You multiply together all these half-truths that dominate the media’s analysis of this industry and what you get is a big lie. You get zero truth. There’s almost nothing true about this analysis. You can focus on these accounting errors and sometimes accounting crimes, although I don’t think many of them were crimes, but almost all of them occurred in the middle of the massive devastation that had already been precipitated and that were spreading through thousands of companies at the time. So all that talk about accounts somehow is really a complete misrepresentation of what happened during these last five to seven years. And indeed over those seven years the telecom infrastructure, the global information infrastructure, focused on the United States had to address a 9,000-fold rise in Internet traffic. It began with browsers and the opening of the Worldwide Web in 1995 and 1996 when Internet traffic began its massive surge that was consummated at the beginning of the new millennium. Not only was there a 9,000-fold increase in traffic, there was a complete transformation of the nature of the traffic that faced the communications infrastructure. In 1995 data traffic was well under 1 percent, perhaps as low as one-hundredth of 1 percent of voice traffic on the network. In seven years, this year, data traffic is now between 10 and 20 percent greater than voice traffic, so you go from data traffic being almost nothing to data totally dominating the network. Data and voice are completely different kinds of signals most of the time. Voice essentially needs a small amount of bandwidth for a long time, and data needs a large amount of bandwidth for a short time—billionths of seconds. What you needed with this tsunami of data traffic that was instigated by the Internet was a complete transformation of the infrastructure, and amazingly enough the industry that was unleashed, this telecosmic industry, did in fact meet this 9,000-fold rise in Internet traffic in seven years. And at the same time while it met this huge challenge, it also yielded a 50 percent increase in telecom revenues during the five years between 1996 and 2001. So there were real elasticities identifiable while this complete new infrastructure was unleashed. We’ve calculated the cost to handle the tsunami of data with the old gear of 1995—the old equipment, the 5ESS switches, all the device systems that were available from Nortel and Lucent back in 1995, would have cost thirty-nine trillion dollars, which might have been good for Nortel and Lucent—they could have totally absorbed four full years of U.S. GDP, just creating a forest of gigantic switches to handle and bundle 64 kilobit SONET streams to accommodate this tsunami of Internet traffic. But instead what happened was that a whole new infrastructure was largely created. There’s still a lot more to go, and we’ll talk about that, but it was a heroic achievement. 

Meanwhile there was a similar transformation in storage and a similar miracle—a complete conversion from analog to digital in storage. In 1995 over 90 percent of the storage was analog—films, videocassettes, photos, even microfiche—but during this time there was a 170-fold increase in digital storage. Today well over 90 percent of all storage is digital, and meanwhile there’s a miracle in the hard drive industry. The price of a modal drive in 1991 or 1992, ten years ago, was about $400 for a 20-megabyte drive, and today it’s about $190 for a 60-gigabyte drive—just an incredible increase in digital storage. There was a heroic achievement. It was not the case that the equipment was a commodity or that there was any kind of pyramid scam, or that it was a pump-and-dump scheme, it was a heroic achievement, and it should be understood as such.

Well what about the argument that in the end there was really no demand, no real demand, for broadband? I think that is quite a ridiculous idea; not only did this huge increase in traffic occur, but today, still, while we say there’s no demand for broadband, we have over a million businesses in the United States that spend around $1,000 a month getting a T-1 line for 1.54 megabits a second. A million companies. And meanwhile the DVD, which is essentially a broadband digital carrier, is the fastest growing technology, fastest growing consumer electronics product, in history. There are now 36 million households that buy about 16 DVDs a year, which when you multiply it all out, comes to about 200 petabytes of DVDs every month. This means we buy more DVDs for that only existing, really reliable broadband connection between the DVD player and your PC screen, but that is a broadband demand. These DVDs are delivered by all sorts of different means, and Netflix is sending out 600,000 DVDs a month—that’s about 300 petabytes of it—by mail. That’s really the most powerful broadband that we have. Charlie Burger, our optical expert, said, you know, by fed ex. 

Last week Bob Metcalfe took me to this video teleconferencing company called Avistar, and I’ve been following video teleconferencing for a long time. I think it is the ultimate market for all this new bandwidth that the fibersphere provides. Avistar has created a video teleconferencing operating system that operates above all the various protocols and compression schemes that are employed to transmit video from MTSC? TV images to MPEG streams to real media to NetMeeting, whatever, and it creates a system that makes it very easy and intuitive and natural to use these variety of protocols to transmit video teleconferencing images or connect them to e-mails, just really handle video in an easy manner. The interesting thing is they focus their market on the big financial companies around Boston first, and the power users in these companies, the high-ranking people who use the Avistar system, employ it on average about two and a half hours a day. They find they’re increasingly conducting all their business meetings through this video teleconferencing system, and an average user in one of these companies uses it forty minutes a day, which is as much as ordinary people use telephones—voice telephony. I believe that video teleconferencing as it spreads is going to be a vast consumer of bandwidth and it can easily swamp the existing Internet and telecom infrastructure.

I believe that the demand for broadband is undeniable, but somehow it has been denied. And how did that happen? Well this is another speech and I won’t dwell too long on it, because I’ve done it in The Wall Street Journal and all over the place, and you’ve probably heard it enough, but essentially what went wrong is that in 1996, the very time that all these companies launched this vast infrastructure project building new integrated fiber optic systems all around the world at huge potential costs, they incurred perhaps a total all around the world a trillion dollars of debt. And at the very time in 1996 that this new infrastructure was launched, there began a great deflation of the dollar. What a deflation does is punish debtors; it means that the dollars the debtors have to repay are substantially more valuable than the dollars they borrowed. Beginning in 1996 the dollar began an inexorable increase in value, whether measured by gold—it rose about 35 percent in terms of gold; steel 52 percent; coffee off-the-charts; cotton—it didn’t matter what commodity you used, except for the politically organized energy market. In general commodities all collapsed in their dollar price. The dollar also rose in terms of the yen, the euro, and currencies around the world, and everyone, all companies and all countries that incurred debt denominated in dollars have been suffering grievously from this deflation. It was essentially the cause of the Asian crisis, the cause of tribulations around the world today from Argentina to Zimbabwe; Hong Kong is tied to the dollar and is suffering a deflation. Deflation punishes debtors and telecom was the biggest debtor, but in fact, of the number of bankruptcies only 40 percent in the United States are telecom-related. This has afflicted all sorts of companies from K-Mart to Pacific Energy that have incurred lots of debt in the mid-1990s. So that was the first problem that the telecom industry faced. They had to pay back dollars 40 percent more valuable in a global market than the dollars they borrowed. 

The second problem that telecom faced, of course, was the regulatory and tax maze that afflicts peculiarly telecom. Telecom has been a sleepy-time industry for decades, for a century, and politicians have come to believe that they own it. Politicians regulate every price, every interface, every regional policy, every tariff, not just once but across the 50 states—50 public utility commissions across the states all regulate telecom. And then in 1996 even worse devastation was inflicted when they decided to deregulate telecom because the deregulation as it was called comprised a million words. So you had a million words of so-called deregulation—just another form of very massive and detailed regulation, and as I predicted at the time it elicited a carnival of lawyers and litigation and essentially paralyzed the local loop. And you can sort of tell that regulation has been the key problem by looking at those areas of the communications economy that are not regulated or not heavily regulated. All the action has migrated to those unregulated areas. While Nortel and Lucent lose between 95 and 100 percent of their value, Cisco has actually continued growing and is growing today. That’s not because it made superior optical choices—almost all its optics was a failure—but Cisco is in the enterprise market, and the enterprise market is not regulated and so Cisco has managed to survive. 

I think China and Japan have got Moore’s Law beat. The United States has to change the rules again and move out into new frontiers, and that is the purpose of this conference—to outline those new frontiers. The end of digital is the interface with the real world and that is analog and mixed signal devices and low-power single chip systems—because analog is fundamentally more efficient than digital for a special purpose device. Analog uses the entire wave rather than just abstracts on and off numbers from the wave. This is critical. In analog you can’t abstract from the messy details of the material. The messy details of the material are the analog device. The analog device will revitalize the interfaces to that dead world of digital numbers, and that’s really what this conference is trying to do—to provide a kind of CPR to the dead digital numbers that failure of itanium symbolizes to provide the interfaces with the real world, the sensory interfaces of the telecosm that can revitalize the great, but currently gasping body of this technological economy. I think the real signal today is we aren’t just restricted to the United States and a few fringes of the world economy—the entire world economy can embrace the telecosm and is, and so the message today is let ten billion flowers bloom.

The fibersphere needs the atmosphere as our lungs need air. It’s critical, compliments of the telecosm. There are all these different issues, but these are all problems. My theme is don’t solve problems. This is Peter Drucker’s original insight, but don’t solve problems. When you solve problems, you end up feeding your failures, starving your strengths, and achieving costly mediocrity. Problem-solvers in the end, if they’re really preoccupied with problems, tend to fail in a global competitive economy. So don’t solve problems. Pursue opportunities.

I just returned from a week in China for the first time since 1985 for a Forbes CEO conference, a very exciting event in Hong Kong. It’s just thrilling. In Washington I concede that China is largely seen as a problem. I think it is in fact the greatest opportunity in the history of capitalism. In Washington Chairman Jiang is considered a dangerous Communist, and you have to be careful if he gets a hold of microchip lithography gear that can resolve a line smaller than .25 microns. But I believe that Jiang is the single greatest capitalist leader of the post-war generation. He was smart enough way back in 1985—I think it was then Carver—anyway, Jiang consulted Carver Mead when he was named Minister of Electronics in China. Carver gave him crucial guidance, and Jiang chose to target the telecosm for China, and he also adopted the most aggressive supply-side program in the world economy. He began with the farms of China that were not producing their quotas and granted these farmers and the Chinese agrarian communes essentially a zero marginal tax rate for anything they produced over their quota. So all of a sudden production in China rose threefold and created the foundations for this miracle that was then unleashed by creating free zones in the border regions of China. These free zones reversed the dynamic that paralyzed Russia. Russian tried to deregulate from the inside out centrally, deregulate the whole economy at once, and this aroused maximum resistance by all the entrenched, established forces in Russia. China, instead, created free zones where capitalist activity could prosper, and the dynamic was that everyone outside the free zones wanted to move into the free zones and gain the benefit of the emancipation and prosperity that was occurring. It’s just awesome what has happened. Jiang’s program has created this efflorescence of creativity and productivity, these vast new  ?  which were just dreary wastelands of poverty only ten years ago. It’s the most amazing supply-side achievement I’ve ever seen or heard of, and Nick Tredennick has described it in his latest Dynamic Silicon newsletter. I think we have about a hundred of them out there, and maybe some could get copied because it’s a brilliant and definitive explanation of the Chinese achievements in manufacturing and electronics technology. 

And I think this is regarded to be a problem in Washington, and where the threat to Taiwan is considered particularly menacing. Indeed, Jiang has had to deal with this tremendous legacy of the Communist apparatus in China and a Communist army and the memories of the Taiwanese humiliation of China when this little island on the edge of China out-produced the mainland. I talked to Morris Chang who was at the Forbes conference in Hong Kong—Morris was the vice president of Texas Instruments—and he moved to Taiwan to establish the Taiwan Semiconductor Manufacturing Corporation (TSMC), and it’s become the largest and most advanced foundry in the world, independent semiconductor fabrication facility in the world, following Carver Mead’s prediction decades ago that the industry would end up being separated between designs and foundries that actually performed the manufacturing. So Morris Chang is really the leading business figure in technology in Taiwan, and he wants to invest nearly a billion dollars in wafer fabs on the mainland. His chief problem is that the United States has these restrictions on what size geometries you can transport to China, as if somehow China is a problem, and Chinese prosperity is a threat rather than an immense and thrilling opportunity for the world economy. If Morris Chang is willing to embrace mainland China, maybe the various Morrises in Washington should be ready as well.

In 1985 when I last went to China, my theme was that the greatest unused resource in the world economy, the greatest untapped resource, was not uranium or natural gas or gold or whatever, it was the Chinese people. I said let a billion flowers bloom, and that is essentially what’s happening in China. And that is a crucial turning point for the global economy. I think China today is buying all sorts of metropolitan optics gear; its cell phone market is bigger than almost half of the world’s cell phone market, I believe—it’s 170 million cell phones in China, and they can save the telecosm. That’s not so unusual because Korea saved the telecosm before, one part of the telecosm, and we’ve long been advocates of Qualcomm and CDMA telephony, and the United States was really letting it drag. CDMA did not really take off until the Koreans, lead by Samsung, demonstrated that indeed the CDMA system worked much better than the GSM systems that were being adopted very rapidly across the world. Korea turned the tide. I hope that in China similar demonstrations are going to be performed by China Unicom which is the CDMA carrier in China, but also in optics and across the range. This is a great opportunity and challenge that China represents. 

What is our response? One part of our response, of course, is regulation. Try to slow down this Communist growth with export controls. Another part of the response is to dismantle our own technology economy. But I think these are probably not very wise approaches and they will meet the appropriate fate and that instead what we face is this tremendous opportunity and challenge. The U.S. thrives in the face of such challenges. During the sixties and seventies, the Soviet Union, like China which now produces ten times as many engineers a year as we do, 700,000 engineers a year come out of Chinese universities as a result largely of Jiang’s program, also created many scientists and engineers, three times as many as we did, and there many dolorous predictions of the future of the U.S. in the face of the challenge of the Soviet Union. I believe there’s a fundamental difference between the Soviet Union and China. China is at heart capitalist, and the Soviet Union was indeed a Communist bureaucracy and thus did collapse in time. 

In the mid-eighties, Japan constituted a similar challenge for the United States. We all remember the prophecies that we would be making hamburgers and processing laundry for the Japanese wafer fab workers, and even Peter Drucker who almost never says anything wrong declared that making memory chips in the U.S. was like growing pineapples in North Dakota. Many companies took his word to heart. But the United States responded with entrepreneurial creativity. We changed the rules of the game and used immigrants; we accepted lots of immigration to supply the engineering talent that our own people refrained from supplying, and we also moved to a revolution in chip design which Carver largely conceived and we changed the field of engagement, and we provided a whole scheme of new inventions that erupted as the Internet and the personal computer revolution. Those two great themes have carried the U.S. economy forward and have left Japan as a full participant in this ever larger enterprise of the Internet and communications and computing that is currently suffering a slowdown doldrums, but which has been absolutely critical to creating wealth in the world economy. 

But I think the title of this conference is “The End of Moore’s Law.” That doesn’t mean that Moore’s law is over, that we’re going to stop creating denser devices, but I think that China and Japan have gotten Moore’s Law beat, and the U.S. has to change the rules again and move out into new frontiers. And that is the purpose of this conference—to outline those new frontiers—the end of digital is the interface with the real world and that is analog and mixed-signal devices and low-power single-chip systems because analog is fundamentally more efficient than digital for a special-purpose device.

