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ABSTRACT
In many basic infrastructure industries -- transportation, electric power generation, raw material
processing, etc. -- we have witnessed a trend of ever increasing unit size. Several factors have
driven this trend. Basic geometry -- how length, area and volume scale with size -- often, but not
always, imply lower capital costs and higher conversion efficiency as one increases unit size.
Reducing fixed labor costs is another primary motivation behind the trend of ever larger unit
scale. However, advances in technology, most notably the ability to automate at low cost,
together with a more comprehensive view of the costs and benefits of unit scale, argue for a
reversal of this ``bigger is better" trend -- a radical shift to a world in which efficiency of size is
replaced by efficiency of numbers, in which custom built plants of massive unit scale are
replaced by massive numbers of small, modular, mass-produced units deployed in parallel in
single locations or distributed geographically. To make this case, we develop a framework to
evaluate the economics of unit scale. We then illustrate the framework on several industry
sectors and argue that under plausible assumptions, many industries are nearing -- or already are
at -- a tipping point toward radically smaller unit scale. Such a transformation would have
profound implications for the structure of both established and emerging industries.
[This is joint work with Eric Dahlgren and Klaus Lackner, Department of Earth and
Environmental Engineering, Columbia School of Engineering and Applied Science, and Caner
Gocman, Columbia Business School.]
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