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n 2003, business writers Chris Meyer and
Stan Davis published a book called It’s Alive:
The Coming Convergence of Information,
Biology and Business. In this book, they described the emergence of a new “molecular
economy” based on an increasing ability to
“...see, simulate, and manipulate matter at a
molecular level.”1 Today, one could argue that
this ability to control matter extends below the
molecular level to the atomic level, a scale at
which nanoscience and nanoengineering operate.
Talk to anybody who studies the evolution of
manufacturing and they will tell you that production is all about process control.2 It is about
being able to make things with ever greater
precision and then reproduce that precision
at ever greater speed. Cheap precision manufacturing put a car in every garage, but it also
allowed companies like Intel to pack one billion
transistors on a tiny piece of silicon.
In today’s molecular economy, where info-,
nano-, and bio-technology converge, we are
beginning to achieve control at an atomic scale
and with reproducible results. Some view this
as old science in a new package, often describing the future in terms of the past with a dash
of hyperbole. For instance, the new field of
synthetic biology has been described as recombinant DNA (invented in 1973) on steroids. But
as Stanford University economist Paul Romer
once noted about innovation, “...it springs from
better recipes, not just more cooking.”3 The
molecular economy is based on a new recipe
book.
Since Meyer and Davis developed this notion of

a molecular economy, nanoscale manufacturing
has become a reality. What is emerging from
this Willy Wonka world is not chocolate but an
amazing array of innovations that will underlie
everything from new cancer treatments to high
efficiency solar cells and made-to-order fuel
production systems. The biobricks, quantum
dots, and nanobots being developed will form
the basis of the ultimate constructivist toolkit
for the molecular economy, blurring the traditional lines between science and engineering,
design and production, and the organic and
inorganic worlds.
Just how big will this new economy be? In
2007, the global market for goods incorporating nanotechnology totaled $147 billion. Independent research and advisory firm Lux Research projects that this figure will grow to $3.1
trillion by 2015. The number of nanotechnology
patents has doubled in the past 7 years, and
the number of nanotechnology-based products on the market has doubled in the last 14
months, now exceeding 800 products from 25
nations.4 In the emerging field of synthetic biology, the Utah-based life sciences firm Beachhead Consulting estimates that the synthetic biology research market (presently worth around
$600 million) has the potential to grow to $3.5
billion over the next decade, while current estimates by Lux Research indicate that one-fifth
of the chemical industry (now estimated at $1.8
trillion) could be dependent on synthetic biology by 2015.5
But the most interesting indicator may be in the
sheer number of universities, businesses, and
other organizations thinking and creating at
the nanoscale. The molecular economy clearly
has a foothold in the American landscape and
not just in obvious places like Silicon Valley and
Boston’s technology corridor. Every state in
the United States has organizations involved in
nanotechnology (including states like New York,
Texas, North Carolina, Ohio, and Pennsylvania),
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and 33 states already have some activities
focused on synthetic biology, with the highest
concentrations in California, Massachusetts,
and New York (see Figure 1, above).6 These
patterns raise interesting questions about how
the clustering of human capital and knowledge
resources will drive the growth of the molecular
economy in the future.7,8 Specifically, what attributes, amenities, or investments might shape
the flow of human resources critical to regional
development in the molecular economy?9
This creative convergence sounds exciting but
scientific advance and technological innovation do not come without some risks, so it is
important to tackle concerns early to maintain
high levels of public and investor confidence.
Despite a federal investment of $1.5 billion in
nanotechnology research and development
in 2008, the amount devoted to understanding environmental, health and safety impacts
is still a small fraction (below 4 percent). It is
unclear how much is being spent on addressing
the potential risks of synthetic biology, but the
numbers and the strategy need to be openly
debated and soon. Navigating the shoals of
public opinion around synthetic biology will be
much more difficult than nanotechnology. The

public and the press, especially in Europe, will
view synthetic biology through the lens created
by the debate over genetically modified organisms, and some recent research shows that the
American public may be highly suspicious of
scientists creating novel genetic code.10,11,12
Turning innovations in the molecular economy
into viable products, jobs, and commercial
markets is not a given. It will require some new
thinking and new relationships between government, business, and the public. For instance,
most of our oversight system is still stuck in the
old economy of bulk chemicals, paper-based
transactions, and bricks-and-mortar commerce.
Our regulatory agencies—from the Environmental Protection Agency to the Food and
Drug Administration—need to study the recipe
book that is driving change on the technological frontier and stop re-heating yesterday’s
meals. We may need new statutes, new organizations, and even a new social contract between scientists and the public, but, given the
promises of the molecular economy, it will be
worth the effort.
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