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Managing By Science: Lessons from Recent U. S. Experience

Why do some large-scale research and development projects succeed
in their purposes, while others run into considerable problems? These
large research and development projects and programs (i. e. , collections
of projects) are often called “Big Science” to connote their contrast with
“little science,” projects involving one or a relatively small group of in-
vestigators. The term Big Science covers a wide swath of territory, and
came into substantial use after World War II when government became a
sponsor, developer, and user of science and technology in a major way.

The Manhattan and Apollo Projects were the most striking historic
examples. They were multi-billion dollar ventures and were clearly in-
fluenced by high-priority national interests. They were highly centra-
lized, strongly controlled, and had clear goals to create a capability new
to the world. Both were also “crash” projects, meaning pace mattered
enormously, usually more than cost. Science, engineering, and organi-
zation converged.

The Big Science projects featured in the two monographs published
here, sponsored and originally published by IBM, feature examples of
Big Science from recent times. They are alike and different from the his-
toric models. The Genome Project, climate change, nanotechnology,
and International Space Station (ISS) all are billion-dollar projects.
They are all civilian. They vary, however, in the degree of centraliza-
tion and top-down control exhibited as well as nature of goals pursued.

The Genome Project is the only one that could be considered a “crash”
v



project, and this acceleration of research and development came late in
the effort. The reason for the crash approach was competition with a ri-
val—just as competition, real or presumed - drove Apollo and the Man-
hattan Project.

Genome, like Apollo, and Manhattan, had a clear goal: to create a
new technical capability. There was a “lead” agency in charge with Ge-
nome Project, but another U. §, agency was very important, as were
other countries, especially England. What mattered in pulling the vari-
ous participants together was agreement on and commitment to the
goal, solid administrative leadership, and political support that provided
resources adequate to the task.

The space station has had a lead agency and lead nation in a multi-
national project that has stretched over decades and is still underway.
The goal—to build a space station—has always been subject to debate
among the partners. The space station has varied in its design, and as
costs grew, the structure shrank. Big Science projects that take “over-
long” can lose momentum and require periodic energizing (updated
rationales and new supporters). The space station, authorized in 1984
asa U. S. answer to the competition of the Soviet Union’s space sta-
tion, was saved from termination in 1993 and repackaged as a post-Cold
War symbol of U. S. -Russian cooperation,

Nanotechnology and climate change represent “distributed” Big Sci-
ence—many agencies are involved. The task of management is coordina-
tion of relative equals. Coordination was needed in Genome and space
station cases, but there was clearly someone in charge. This was the
leader of the organization that paid most of the money for the project. In
nanotechnology, the agency that nominally coordinated the effort was
the National Science Foundation. It had authority to the extent other
agencies accepted its direction. Credibility of the leader, rather than
money-power gave it authority. The goal of the nanotechnology pro-

gram was to advance a technology along many fronts, civilian and mili-
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tary, through different agencies. The budget for nanotechnology has
risen, but there is no sense of an overriding singular goal. There is eco-
nomic competition with other nations, but not enough to warrant what
would be called a crash project.

Climate change represents the extreme variance from a centralized
project. The goal or goals are quite unclear. The agency with the task
of coordinating—the Department of Commerce—may or may not have
the stature or will for the role. Money is spent across the government
for climate change research and CO,-reduction energy technologies.
This program is loose in comparison with other cases mentioned. The
commitment of the political leadership to the program has been weak
under both Clinton and Bush presidencies. Climate change research thus
is more incremental than accelerated in its approach. One expects that,
in the future, climate change will become more focused, probably in
combination with energy research and development, and there may well
be a governmental reorganization to strengthen management. The man
who becomes U. S. President in 2009 will likely give climate change/
energy higher priority, and, hopefully, tighter organization.

Thus, these cases (Genome, Climate Change, nanotechnology,
and space station) reveal a range of models for the structure of “Big Sci-
ence,” from centralized to distributed, from strong to loose manage-
ment, from clear goals to uncertain objectives. They also show how or-
ganization can change. The Genome Project started off relatively
“loose” in structure and ended highly centralized in approach to win a
race with a competitor. Critical factors in success have included agree-
ment on goals, able leadership, political support, and urgency born of
competition. Increasingly, however, Big Science involves multiple part-
ners, and international linkages. The International Space Station sug-
gests that cooperation can be a critical factor in success. Multi-national
cooperation can keep Big Science projects going, as multiple partners

share costs and risks of development and foreign policy considerations
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strengthen the ties of science policy. The cases discussed provide models
of management for Big Science for the future, and are relevant for China
and other countries, even though they derive primarily from the United

States.

W. Henry Lambright
Director, Science and Technology Policy Program
Professor of Public Administration and Political Science
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