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Normal Science

According to Kuhn, “normal science” is the dominant practice 
of science, involving the use of standard scientific techniques 
& procedures for gathering, sorting, processing, & applying 
information

In normal science, the vast majority of scientists are engaged 
in puzzle-solving that involves work on minute scientific 
problems within established theories
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Post-Normal Science

Either scientific uncertainty &/or ethical uncertainties or 
conflicts are extreme

The quality of assurance of scientific inputs to policy 
processes requires an extended peer community, consisting 
not just of the experts but of all stakeholders

3



4



Robert A. 
Millikan

1868-1953

American physicist & Nobel 
Prize winner
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Thomas 
Midgley

1889-1944

Invented CFCs & leaded 
gasoline

Midgley had more impact on 
the atmosphere than any other 
single organism in earth history
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Minamata
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Bikini Atolls
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Crisis

When controversies flare up, the literature becomes more 
technical

Emphasis on the importance of experts

Diminishes the role of the citizen
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Barry 
Commoner

1917-2012

Invented the science information 
movement

Dedicated to providing the public with 
accessible scientific information

Environmental crisis was a product of 
social issues & needed to be solved 
socially

Promoted democracy & public 
participation
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Barry 
Commoner

Science & Survival (1966)

The Closing Circle (1971)

Leading environmentalist of 
the post-World War II period
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Commoner’s Four Laws of Ecology

Everything is connected to everything else

Everything must go somewhere

Nature knows best

There is no such thing as a free lunch
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“In our progress-minded society, anyone who presumes to 
explain a serious problem is expected to offer to solve it as well.  
But none of us—singly or sitting in committee—can possibly 
blueprint a specific ‘plan’ for resolving the environmental crisis.  
To pretend otherwise is only to evade the real meaning of the 
environmental crisis: that the world is being carried to the brink 
of ecological disaster not by a singular fault, which some clever 
scheme can correct, but by a phalanx of powerful economic, 
political, & social forces that constitute the march of history.  
Anyone who proposes to cure the environmental crisis 
undertakes thereby to change the course of history.

But this is a competence reserved to history itself, for sweeping 
social change can be designed only in the workshop of rational, 
informed, collective social action.  That we must act now is 
clear.  The question which we face is how.”

Barry Commoner, The Closing Circle, 300
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