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Science's Next Wave 
Editor: John Bendtt 

The Metaphor of Distributed Intelligence 
Not too long ago, the metaphors of science migrated easily to the realm of political and 
economic affairs. But today we either avoid scientific metaphors altogether or we lean on  a 
crutch of Industrial Revolution metaphors that are splintering with age. In particular, we 
continue to rely on  the metaphor of the factory-of mechanized mass production-well after 
it has exhausted much of its supportive force. 

Let me propose an updated metaphor that is more appropriate to the times and more 
muscular in its power to explain: the metaphor of distributed intelligence. In the beginning 
of the mainframe computer era, computers relied almost totally on  huge central processing 
units surrounded by large fields of memory. The  design was much like that of a mass-produc- 
tion factory. Then  along came a new architecture called massive parallelism. This broke up 
the processing power into lots of tiny processors that were distributed throughout the field of 
memory. When a problem was presented, all of the processors would begin working simulta- 
neously, each performing its small part of the task and sending its portion of the answer to be 
collated with the rest of the work that was going on. It turns out that this "distributed intelli- 
gence" approach is more effective for solving most problems. 

But somehow this idea, revolutionary as it was in the computer world, never traveled 
to other regions of our lives and didn't come anywhere near politics. And that's a shame. 
Because in the realm of politics or economics or public policy, the metaphor of distributed 
intelligence has enormous explanatory power. It offers insight into why democracy has tri- 
umphed over governments that depended exclusively on  a central authority, and it helps 
explain why private-sector organizations are shedding their middle layers and transferring 
power, information, and influence to front-line workers. It also helps tell us why scientific 
concepts sometimes elude the vast majority of our elected officials. Individuals' lack of scien- 
tific understanding undercuts support for the pursuit of further understanding, which fosters 
deeper ignorance, which further erodes support for battling that ignorance. It's a vicious circle. 

A t  the verv moment when a new age demands continued investments in science and 
technology, therd are some in Congress wgo are threatening to turn the clock backward with 
the largest cuts in 15 years. Their science policy is straight out of science fiction. A few may 
talk like Johnny Mnemonic, but most support policies designed for Fred Flintstone. They 
promise to boldly go where n o  Congress has gone before, but their flight plan will take us into 
the ground. 

If the guiding metaphor is the factory, such proposals don't seem outlandish. After all, 
the goal of the factory is to crank out more and more of the same thing at a lower and lower 
cost. Shaving a little here and a little there is smart business. But if the guiding metaphor is 
distributed intelligence, such proposals are terribly misguided because the circle of riches and 
research that distributed intelligence can produce is needed now more than ever and has 
already made a difference in this country. If we abandon our commitment to science and fail 
to understand the power of distributed intelligence, we risk losing the chaotic and unpredict- 
able breakthroughs that basic science produces. 

Here at the edge of a new century, we have a choice of two paths. One  path retreats 
from understanding, flinches in the face of challenges, and disdains learning. It leads to a 
know-nothing society in which the storehouses of knowledge dwindle, the spigots of discov- 
ery are turned off, and missions of exploration are stalled on the ground. This society bases 
regulations on  suspicion instead of science, says that DDT isn't harmful, and claims that 
global warming is the empirical equivalent of the Easter Bunny. But there's another path- 
infinitely brighter and considerably more American. It leads to  a learning society whose 
government continues to fund basic science and applied technology and in which the virtu- 
ous circle of progress and prosperity is alive and functioning. And it's a trail that's within our 
oower to blaze. 

W e  have in our hands and minds and souls the power to create this learning society, 
which harnesses the power of distributed intelligence and uses it to improve our lives. As the 
very embodiment of that ideal, you have an obligation to help make it happen. 

Vice President A1 Gore 

This editorial is  adapted from a speech  given o n  12 February I996 at the AAAS annual meet ing in Balt imore, MD. 
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