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“We know some of the reasons why our democracy is increasingly dysfunctional. Elected politicians become less and less accountable when they respond increasingly to moneyed special-interests and do so from the safety of their gerrymandered voting districts.   The result is a voting public that has lost confidence in its power to reverse this trend and worse yet, is inadequately informed to be able to do so.  As Justice David Souter wrote in last Winter’s Bulliten of the American Academy of Arts and Sciences, “We live in a society that is increasingly characterized by a rhetorically and substantially intransigent approach to civic life.”
What does this lamentable situation have to do with science?”

Why must science engage in the evolution of public policy?  Traditionally scientists have avoided concerning themselves with the implications of their science on public policy. There are two primary reasons why scientists need to take a more influential role in how our democracy works:

A) Most public policies cannot be wisely made absent factual, rational, and scientific knowledge.

Environment: Climate change – increased intensity of storms, sea level rise, water sources, shifts in agriculture, fisheries, forests.

Energy sources and use -  Nuclear electric power & solar wind power distribution, hydrofracting, biomass energy, fossil fuel effects.

Biological issues – reproductive biology, Biodiversity, DNA testing, H5N1 synthetic flu.

Internet & communications: Cyber war,  broadband internet distribution, social networks.

Security issues:  proliferation of nuclear and biological weapons, terrorism threats, robotic weapons such as drones.

B) “Progress in science is based on Transparency, Evidence, Verification and Trust. Science can be successfully applied because of trust earned though adherence to these principles.  The same basic principles underlie a sustainable democratic government.  Thus science and government can both flourish when government is pragmatic, open, and viewed by the public as legitimate because its decisions are fact-based and accountable.

If scientific knowledge is distorted and corrupted by self-interested politics, government itself is in danger of losing its legitimacy.  And, conversely, when government allows itself to become corrupt, science advice – and ultimately science itself – are sure to suffer as well. …

Thus if we are to preserve a legitimate and accountable system of government—and enjoy the fruits of an intelligent, informed society –

· Government must be more pragmatic, flexible, and fact-based in its policy decisions.

· Public policy must also be responsive to a voting public that can better understand the fruits of scientific endeavor, and

· Science must more effectively share with the public what we know and how we know it.
It follows that we need reform in all three segments of our society – the law-makers, the citizen voters, and the knowledge generators.  Is there any hope that Americans can make this happen?

I believe there is reason for some optimism. Here are two examples:

It follows that we need reform in all three segments of our society On April 3, 1990, President George H. W. Bush said, “Science, like any field of endeavor, relies on freedom of inquiry, and one of the hallmarks of that freedom is objectivity. Now, more than ever, on issues ranging from climate change to AIDS research, to genetic engineering, to food additives, government relies on the impartial perspective of science for guidance.”

Let me give you an example of his commitment to good science in policy-making:

When scientists discovered the cause of the “ozone hole” in the atmosphere, his administration  acted and successfully led the international Montreal Protocol treaty. This treaty controlled the production of  chlorofluorocarbon gases in aerosol sprays, refrigeration and other applications. When released into the atmosphere these gases removed ozone which protects us from ultraviolet rays that cause skin cancer.

During the 2008 presidential campaign, Barack Obama made repeated reference to the importance of rational, pragmatic government.  After Obama was elected, the acting Director of the Office of Management and Budget, Jeffrey Zients, following President Obama’s guidance, issued a directive to all the heads of Executive Departments and Agencies on how their budgets were to be planned, and the approved projects managed.  This Directive began with this statement:

“Since taking office, the President has emphasized the need to use evidence and rigorous evaluation in budget, management, and policy decisions to make government work effectively. Where evidence is strong, we should act on it. Where evidence is suggestive, we should consider it. Where evidence is weak, we should build the knowledge to support better decisions in the future.”

This introduction is followed by four pages of specific areas of budget-making and management for which fact-based decisions are required.

There are, however, too many in the House and Senate -- in both parties -- who do not support this commitment to fact-based decision-making.  The battle for rational, fact-based government is far from won.  Half of the 100 new members elected to the House in 2010 are climate change deniers, largely for ideological or political reasons. In response to this rising conservative opposition to mainstream climate science, President Obama backed off from his campaign commitment to act on global warming and climate change. Instead, he focused his first term on energy strategies, rather than on climate change itself.  If this policy of arguing for energy independence were successful, he reasoned, investments in new sources of renewable energy would might eventually reduce burning of fossil fuels.


Science deniers who choose to reject the best climate science evidence will be hard to dissuade from their position.  So too will be politicians who are more dependent on their self-interested campaign donors than on their constituents.  Our society has a lot of experience on this problem.

Tobacco

Consider the health problem from tobacco smoking. Since 1934 the tobacco industry has denied the serious health hazards of smoking tobacco and millions of Americans have died needlessly.  Federal law does restrict advertising and some sales of cigarettes, but it does not prohibit the manufacture or sale of cigarettes in the USA.  Many law suits were filed by spouses of those who had died of lung cancer and other deceases.  The tobacco companies won case after case on the grounds that the plaintiff could not prove that the tobacco company  was the defendant company whose cigarettes caused the death, or that some other cause might have been responsible for the lung disease.

It was not until 1998 that plaintiffs began to win suits under the RICO conspiracy law, when judges demanded release to the court of tobacco company documents which might contain evidence of conspiracies, concealing their own knowledge that tobacco was a serious health threat.  In 1998 courts required the release of over 35,000,000 such documents. Law suits over tobacco continue, but the good news is that demand has fallen greatly, stimulated by state and local laws forbidding smoking in many places.  But millions of Americans are still smoking.

Today, similar campaigns by other industries – notably those whose activities contribute to global warming and climate change – are spreading misinformation and propaganda masquerading as science. Fuelled by heavy spending, they are attacking the credibility of outspoken climate scientists and are injecting misinformation into media and policy debates.  Many of the non-profit think-tanks that once put out mis-information for the tobacco industry are now shifting their programs to protect the oil, gas, and coal industries.

Not all anti-science attacks are stimulated by manufacturers who fear losing sales or facing more regulation.  Other manufacturers whose products are not harmful may be attacked by people with ideological, religious or cultural biases.

For example: The attacks on “Plan B One Step” – the “Morning After” pill -- was attacked by pro-life people who claim that this pill provides a biochemical abortion. The pill is designed to prevent an unwanted pregnancy, not to act as an abortion pill. This is quite contrary to scientific understanding.  The pill inhibits ovulation, thus preventing fertilization. This is not an abortion.

Other problems, relatively recently known to the public, do call for careful study and may call for regulatory action before the science is fully in hand and the public is ready to understand the policy choices. Fracking, for example, or hydraulic fracturing, is involved in very deep natural gas wells to release the gas.  Fracking is raising public concerns about the possible contamination of deep-water resources of fresh water. It may  also release of methane gas, itself a powerful greenhouse gas.  Some environmentalists are calling for shutting down hydraulic fracturing all together, but this well-intended position may be premature.  A recent study by the International Energy Agency asserts that natural gas can be safely extracted by this method, but only if all steps in this process are rigorously regulated.

The problem is that the technical work needed is probably not yet complete. But in any case, I predict little regulatory action will happen until the voting public feels comfortable that it has the facts and understands what is at stake for them in the regulatory decisions.

Until the public understands these problems in their own context and is ready to take an informed position on what policy actions make sense to them, it is very difficult to get constructive political action in government, especially when important industries are strongly opposed.  That brings us to the necessity of preparing the public for making political decisions on public policy.  In a democracy it is important that the public avail itself of objective, non-partisan sources of insight and guidance on poorly-understood issues.

People must be able to acquire the understanding they need to engage them thoughtfully and  intelligently. Today then public is confused and conflicted on issues such as Climate Change and Hydraulic Fractioning.  On complex, emotional issues, technical and economic facts are often secondary in the minds of the public. The scientist’s message may be heard, but it is not the message the scientist sent. The message is distorted by:

· Inattention and lack of interest,

· Denial because of conficts with perceive personal, economic or ideological interests

· Lack of familiar context
· Unfamiliar technical concepts, such as statistics.

Voters must be provided with information that is not only reliable, but is  relevant to the voters’ personal concerns.  Those who create the needed technical information must respond to the way they voters make decisions on public issues.  How can the public be helped to effect a transition from “raw opinion” to “considered, thoughtful judgments”?

Public Learning Curve
Dan Yankelovich
  - co-founder of The Public Agenda, has studied many complex problems whose future consequences are far reaching but not well understood by the public.  They all require the public to climb a steep learning curve before serious and responsible public engagement can take place.  Yankelovich imagines an “S” shaped curve, rising up with time and across with stages of activity in the public learning process about some particular issue.

Stage I:

The Learning Curve begins with media informing the public that there is a complex issue about which decisions must be made and many conflicting opinions are held.  This Yankelovich calls Stage 1: “Consciousness Raising”.

Stage II:

The curve then rises for a period of time, sometimes very long and difficult, during which members of  the  public try to think through all the alternatives and arguments and make sense of them.  This Yankelovich calls State 2: Working Through.  This is the most difficult and usually time-consuming stage. Think, for example, of how long it took for Americans to make up their minds on what to do about slavery, or women’s right to vote, or even universal medical care.

Stage III:
Once they have understood the problem and made up their minds, the curve flattens out again into  Stage 3, which Yankelovich calls “Resolution.” This is when the media reports how the political decisions are finally being made.


Scientists and others who would help the public “Work Through” stage intelligently must acquire 7 assets or skills:

1)Technical expertice – but they are not enough.  What experts say is not what the public hears.

2)Understanding-the-public skills.  The public thinks price of gas in the problem, not climate change.

3)Vetting all the right expert skills – Many different areas of expertise must be consulted.

4)Framing skill: Calling “Inheritance tax” the “death tax” for example.

5)Patience:  It may take 50 to 100 years for the public to make its way through the Learning Curve.

6)Trust: Polls show that scientists are highly respected, compared with used car dealers and members of Congress.
That trust no doubt comes from the astonishing achievements that have come from science and what science and technology have brought to society’s benefit in areas like medicine, transportation, communication and more aesthetic things like the origin of the universe and of life itself.  But if the scientific community decides to take off their white lab coats and take on the task of helping reform our democracy, they risk damage to that trust. Let me give you just a single example, to remind scientists who are willing to address public issues that their science may not be completely understood.  Scientists must beware of taking on too much responsibility arising from impression of infallibility.  Let me give you one contemporary example:

On April 2009, a 6.3 magnitude earthquake struck the city of L’Aquila, Italy.   20,000 buildings destroyed, killed 300 people, displacing 65,000.  A National Commission for Prediction and Prevention of Major Risk had met in March, the month before the quake, to judge what a persistent period of ominous tremors foretold. In Sept 2011 the members of the Commission (6 scientists and a bureaucrat) were tried and convicted for suggesting prior to the quake that they could not predict when a major quake might happen, which was communicated in such a way as to imply that it was unlikely – not that there was no way to predict when a large quake would happen.

Perhaps that helps explain why American climate scientists are unwilling to say whether Hurricane “Sandy” in the NE or the hot, dry drought, accompanied by serious fires, in Texas were “caused by global warming” or not. More serious natural disasters seem to be more frequent in the future due to climate change, most will say, but we cannot say whether this particular Hurricane or Drought was caused by global warming.

Fully aware of the complexities that scientists face when dealing with policy issues, A non-profit scientific organization, The Union of Concerned Scientists, has organized a new Center for Science and Democracy. This organization, directed by Dr. Andrew Rosenberg, seeks to make progress toward a governance system in America that is more rational, pragmatic, and responsible to an informed electorate.  This will not be an easy task.

Technical experts -- whose work is relevant to complex public issues, --  must earn the trust of the public and learn to communicate both face-to-face and via the media. This Center for Science and Democracy, through its Forum program, will promote a national dialog focused on more rational and pragmatic policies for the technically complex issues our society faces, now and in the future.  The Forum will bring together, in a non-partisan environment, the best informed natural and social scientists, visionary leaders from industry, politicians with open minds, and – most important – students and post-docs from our universities.  The Forum will strive to make these discussions of selected policy issues fact-based and pragmatic.  The results shall also be made available to the public, industry and the branches of government.
Restoring the tradition of fact-based policy making, and rebuilding the trust of the public will not be easy. Indeed this is a formidable task, but I believe that the Union of Concerned Scientists and its new Center, in collaboration with other institutions, can make real progress toward a rational system of governance, at least on a case-by-case basis.

� These quotes are from my remarks at the SIO Forum on June 13, 2012 at the west-coast announcement by the Union of Concerned Scientists (UCS) of a new Center for Science and Democracy. 


� Dan Yankelovich and Will Friedman, Toward Wiser Public Judgment” Nashville TN, Vanderbilt University Press, 2010.


� I have taken liberty with Dan’s list by adding to it.





