Historical Analogies

Serious attempts at forecasting the future development and implications of these technologies and organizations are hazardous: the history of technological development teaches us that the most productive uses of new technological capabilities are likely to surprise. Thus we should expect our forecasts of the likely future important uses to go awry. The best we can do to look forward is to look back at relevant historical analogies, and try to sketch out the kinds of developments that may follow.  

Four historical analogies seem especially relevant: the development of person-to-person long distance communication in the nineteenth century via the telegraph and the telephone; the development of broadcast media like radio and television in the twentieth century; the development of the filing system; and, fourth, the--far earlier--invention of movable type and the freeing of one-to-many communication from the amphitheater. These analogies help sketch out four kinds of future development: the death of distance, the birth of cultures, the possibility of organization, and the liveliness of knowledge.  

Communications  

Consider the telegraph and telephone. The telegraph had a number of immediate implications. First of all, it nearly halved the capital requirements of running the railroads of the mid-nineteenth century. With a telegraph in operation a single-tracked railroad can effectively carry goods and passengers in both directions (with the occasional horrific head-on crash). Without a telegraph in operation railroads must be double-tracked. 

Second, the telegraph could only transmit a few bits worth of information. But those few bits could be transferred in real time. And they were the highest value bits--telling shippers of prices in destination cities, and allowing headquarters to keep track on a day-to-day basis of at least a few facts about what was going on in other locations. For the first time with the telegraph it was possible for a business organization to keep itself informed and in some control of what was happening in more than one place at once.

Perhaps the most interesting example in the nineteenth century of this extension in reach is the role it played in the creation of the Morgan partnership: the investment banking firm run by J.S. Morgan and his son, J.P. Morgan. Investors in capital-rich Britain had foreseen high returns from committing their capital overseas to resource-rich America. But how were investors in London to tell what companies in America were worth investing in? With the coming of the transatlantic telegraph J.S. Morgan could sail to London to sell American securities to British investors, and keep in touch via telegraph with his son J.P. Morgan in order to learn what was going on in New York, Philadelphia, and Chicago. The Morgan partnership thus had an informational edge, and could serve its London clients as a well-informed honest broker and investment advisor.

The telephone turned out not to be a total replacement for face-to-face meetings: too much of human face-to-face communication is non-verbal. But it did become an effective way of rapidly conveying well-defined chunks of information. And it did become an effective replacement for face-to-face meetings among people who knew each other well enough to accurately infer the content of the non-verbal channels. It used to be that the effective span of communication within an organization was limited to the size of the room. The telegraph and telephone that has changed this.

Modern computer and communications technologies will offer us the telephone plus--will offer us video conferencing, remote collaboration on documents in real time, and (through email) a relaxation of the constraint that people be on the line synchronously. The telegraph and telephone wounded "distance" as far as organizational communication and control were concerned. Future information technologies will kill "distance." 

Media

Modern computer and communications technologies will also ratchet up the power that broadcast media have had to create cultures--to inform and entertain a mass audience at extraordinarily low cost. Considered as broadcast media the network offers and will offer additional flexibility: more channels of information, and nearly automatic time shifting to once again relax the constraint of synchrony. Past broadcast media--radio and television--created modern culture. Future information and communications technology will create cultures.
Filing 

Even with our drawers of vertical files and our best systems for managing paper flow, it has still been the case over the past century that much accumulated information has been effectively lost--either because it is misfiled, or because it would be too expensive to pull it out of the many locations in the filing system and collate it. As everyone who has ever used an internet search engine knows, current information technologies have not solved the problem of gathering the information relevant to a query and presenting it in an organized and comprehensible fashion. But the arrival of much better information organization and retrieval tools is only a matter of time, software design, and Moore's Law.

Movable Type

The most important of the future transformations opened up by modern computer and communications technologies may be the universal online library. The invention of printing via movable type amplified access to the accumulated store of human knowledge: people no longer had to travel to Alexandria or Constantinople to view the al the surviving plays of Aeschylus. To duplicate a book no longer required three months of work by a highly-skilled--that is, a literate--professional. 

The possibility of the universal online library means that very soon many of us may have transparent access to virtually all the collective knowledge of humanity. If the anwer to a question is known--or even if it isn't known, but people have opinions--each of us will be able to get that answer within five minutes. There remain the problems of figuring out which people's opinions are worth attending to, and of possessing the background needed to understand the answer. Nevertheless, ignorance on any subject matter will be much harder to maintain in the future than in the past.

Thus one way to look at the future of information and communications technology is as an order-of-magnitude improvement in all branches of communications-and-information processing, all happening at once. The telephone allowed long-distance real-time information transfer--but did nothing to improve filing systems. The book greatly aided information retrieval--but did nothing to improve control and communications within the organization.

Now we see further order-of-magnitude improvements in all these capabilities coming at once. We know what some of the possibilities they open are: the resolution of the innovation and production dilemmas through the startups and spinoffs of the Silicon Valley system, and through the finer division of labor. Neither would be possible without the high-bandwidth communication of needs, requirements, and possibilities made possible by modern information technologies. But we don't know what further possibilities for the use of these technologies will prove to be truly valuable--and we don't know what organizational and institutional changes will open up the way to these truly valuable uses.

