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APPENDIX I: MAPPING THE FUTURE OF SCIENCE AND INNOVATION

As a new feature for Innovation Day 2008, we invited Alex S. Pang, research director of the Institute for
the Future (IFTF), to lead an exercise to map major trends in the natural sciences, information technology,
and the organization of innovation essential to understanding science in the twenty-first century.

Maps and visualizations have always been important in scientific research and thinking. More recently, maps
of science have emerged as tools for understanding how the sciences have developed and where they may go. The
IFTF has been conducting road-mapping exercises with groups of scientists around the world. Building maps
allows groups to develop a common vision of how science may progress over the coming decades, to see what
trends are going to be especially important in different disciplines or regions, and to explore how different
futures can emerge at the intersection of different trends.

The session, attended by more than thirty participants, resulted in a visualized map on the future of science
and innovation, collectively produced by the participants with guidance from IFTF researchers). After the
session Pang provided us with some rumination on what characterized the future as envisioned by participants
of Innovation Day 2008.—Editor

Several major challenges will drive research agendas and funding in chemistry in the 2010s:
energy (in particular the fallout from declining oil supplies); resources (e.g., growing scarcity
of natural resources, efforts to create renewable substitutes); health (in particular the
challenges of aging populations); global problems like climate and population change; and
regulation (especially around environmental protections and manufacturing processes). At
the center of the map was green chemistry, which the session participants argued had the
capacity to contribute innovations across all these areas. If energy, resources, health, and
regulation present major challenges in the coming decade, green chemistry—which includes
efforts to develop environmentally low-impact (low-energy and low-water) manufacturing
processes, renewable sources for synthetic products, and cradle-to-cradle processes—may

represent the solution.

The growth of green chemistry will be accelerated by the growing number of students
trained to look for environmentally responsible practices in the design, manufacture, and
disposal of chemicals. Green chemistry may also invigorate the chemicals industry, which in
advanced nations is feeling pressure from new companies (particularly in Asia and to a
smaller degree in Latin America) and is constantly looking for new innovations and
competitive advantage. One major task-force report noted that “the incorporation of green
chemistry and related approaches into the training of current and potential science students

increases the effectiveness of recruitment and retention efforts in this crucial field.”
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It is a commonplace that the twenty-first century will be (or already is) the century of
biology. Just as the twentieth century was dominated by the physical sciences (think of the
electronics revolution, nuclear power, the preeminence of physics in the popular
imagination), the thinking goes, science in the twenty-first century will be driven by the life
sciences. However, if these experts are right, then green chemistry could define a service role
for itself that would rival genetic engineering, genomics, and environmental science, and help

establish its centrality in the applied sciences.






About Innovation Day

To promote early career innovation, the Chemical Heritage Foundation and the Society of Chemical
Industry jointly organize an annual Innovation Day, consisting of the Warren G. Schlinger Symposium,
Gordon E. Moore Medal presentation, and Perkin Medal award ceremony. The Schlinger Symposium
brings together promising young scientists and technology leaders from across the chemical
industries with a focus on frontiers of chemical R&D. Plenary and breakout sessions are oriented to
areas where the chemical industry interfaces with other emerging business sectors. In combination
with the award ceremonies, the Schlinger Symposium offers attendees the opportunity to learn
about cutting-edge science and technology, exchange ideas with peer industrial researchers and
entrepreneurs, and prepare to be innovation leaders.

About the Chemical Heritage Foundation

The Chemical Heritage Foundation (CHF) fosters an understanding of chemistry’s impact on society.
An independent nonprofit organization, we strive to

* Inspire a passion for chemistry;
* Highlight chemistry’s role in meeting current social challenges; and
* Preserve the story of chemistry across centuries.

CHF maintains major collections of instruments, fine art, photographs, papers, and books. We host
conferences and lectures, support research, offer fellowships, and produce educational materials.
Our museum and public programs explore subjects ranging from alchemy to nanotechnology.

About CHF’s Center for Contemporary History and Policy

The Center for Contemporary History and Policy offers historically grounded perspectives on issues
related to the molecular sciences and technologies. The center’s programmatic initiatives draw on
diverse historical and contemporary source materials to provide knowledge, perspective, and advice
to stakeholders from industry, academia, government, and citizen groups.

About the editor

Hyungsub Choi is senior manager for the Electronics, Innovation, and Emerging Technologies
programs in CHF’s Center for Contemporary History and Policy. He has published extensively on
the history of the semiconductor industry and technology in the United States and Japan.
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