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Mapping the Economic
Landscape

As economic markets go global and accelerate

in pace, it becomes ever more important to gain

an overview of major developments happening

at different scales and with different dynamics.
Economic, scientific, political, ecological, and other
data streams have to be harvested, correlated, and
understood to arrive at intelligent decisions.

Maps have been used to show the intake of
imported products from around the globe for a
specific country (see the U.K. 2006 Global Ecological
Footprint shown on page 43, Milestones in Mapping
Science, for the intellectual space claimed via patents).

Here we discuss The Product Space, a map of 775
industrial products exported in tandem during the
period of 1962-2000, by Cesar A. Hidalgo, Bailey
Klinger, Albert-Lészl6 Barabdsi, and Ricardo
Hausmann. The map is based on world trade flows
as researched by Robert C. Feenstra and colleagues
and published by the National Bureau of Economic
Research (NBER). A maximum spanning tree
algorithm was used to reduce the complete coex-
port matrix to less than 1 percent of the links. The
resulting network of product nodes and their coex-
port linkages was laid out using a force-directed
layout algorithm. Node sizes represent the value of
traded products in thousands of U.S. dollars. Their
color corresponds to 10 product groups identified
using the Leamer classification. Each product class
is labeled by an icon. Link width and color indicates
the frequency of joint exports.

The visual representation of this data set
supports simultaneous observations of the struc-
ture of the product space, the classification of the
products, the strength of their connections, and
their participation in world trade. The network has
a core-periphery structure with higher-value prod-
uct classes (for example, metallurgy, machinery,
and chemicals) in the core and lower-quality classes
(for example, fishing and garments) in the periph-
ery. Products at the core of the network are highly
interconnected while those at the periphery are less
diversified (that is,countries operating in the core of
the product space have capabilities to develop and
manufacture a wide range of products, while coun-
tries operating at the periphery have fewer opportu-
nities for diversification).

Countries can be characterized by the differ-
ences in the number and quality of goods they
export. Developing countries tend to specialize in
lower-quality products while developed countries
cover primarily high-quality goods at the core of
the network. Countries can improve their export

portfolio by including products that use similar
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production expertise, methodology, and resources.

Successful development strategies for countries
need to take into account their current positions
in the product space.

Using the product space as a base map, the
export portfolios of countries can be plotted over
time. As an example, three time slices of data on
the industrial evolution of Malaysia are shown
on top. From 1980 to 2000,

Malaysia successfully expanded
its product offerings into the
electronics sector, indicated by
the increased size and number of
black squares covering the light
blue areas at the bottom of

the network.
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ATLAS OF SCIENCE
Visualizing What We Know

Katy Borner

Cartographic maps have guided our explorations for centuries, allowing
us to navigate the world. Science maps have the potential to guide our
search for knowledge in the same way, allowing us to visualize scientific
results. Science maps help us navigate, understand, and communicate
the dynamic and changing structure of science and technology — help
us make sense of the avalanche of data generated by scientific research
today. Atlas of Science, featuring more than thirty full-page science maps,
fifty data charts, a timeline of science-mapping milestones, and 500 color
images, serves as a sumptuous visual index to the evolution of modern
science and as an introduction to “the science of science” — charting the
trajectory from scientific concept to published results.

Atlas of Science, based on the popular exhibit “Places & Spaces: Mapping
Science,” describes and displays successful mapping techniques. The heart
of the book is a visual feast: Claudius Ptolemy’s Cosmographia World
Map from 1482; a guide to a PhD thesis that resembles a subway map;
“the structure of science” as revealed in a map of citation relationships in
papers published in 2002; a visual periodic table; a history flow visualiza-
tion of the Wikipedia article on abortion; a globe showing the worldwide
distribution of patents; a forecast of earthquake risk; hands-on science
maps for kids; and many more. Each entry includes the story behind the
map and biographies of its makers.

Not even the most brilliant minds can keep up with today’s deluge of
scientific results. Science maps show us the landscape of what we know.

Katy Borner is Victor H. Yngve Professor of Information Science in the
School of Library and Information Science at Indiana University. She is
curator of the “Places & Spaces: Mapping Science” exhibit that inspired
Atlas of Science.

“Science is a voyage of discovery and Katy Borner has provided its first atlas.
This excellent book offers a compendium of all that is best in explaining visual
maps of our scientific knowledge.”

— Michael Batty, University College London, author of Cities and
Complexity: Understanding Cities with Cellular Automata, Agent-Based
Models, and Fractals
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