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I want to thank the National Science Board’s (NSB) Committee on Communication and Outreach for inviting me to meet with you.  The charge of this Committee is similar to the charge that my old boss, Congressman George E. Brown, Jr., gave me many years ago:  build bridges between the science and engineering (S&E) community and the policymaking process.  Over the years that we worked together, some progress was made, but this NSB’s initiative is testimony to the fact that much more work is needed.

Mr. Brown could understand neither his colleagues’ low level of interest in science and technology (S&T) nor the low political presence of the S&E community.  But he saw the two conditions as tightly bound.  He often cited the political potential of the S&E community, using higher education as a proxy and noting that more people are employed in higher education, from janitor to chancellor, than the automobile, textile, and aerospace industries combined.  And this did not count those in the S&E community working in the private sector.  Brown felt that with these resources, S&T issues should be center stage in national debates.  That view is shared by the NSB and the initiative represented by this Committee’s work may provide a way to reach that goal.

The NSB’s Strategic Plan notes that public understanding of science and technology and outreach by the S&E communities to the public (and I assume the policymakers who serve them) is essential to the long-term investments that characterize a successful science and technology policy.  This general statement has been further refined into a statement of action for this Committee.  For the sake of today’s discussion, I will summarize from the background material provided:  you are seeking to increase the scientific literacy in the public and policymaking community, increasing awareness of the processes and products of research generally with a specific emphasis on the basic research funded by the National Science Foundation (NSF).  In this effort, you are trying to identify ways in which the S&E community can accomplish this task and the role that the NSF and specifically the NSB can play in helping this outreach effort, which is a legitimate element of the NSF’s informal science education mission.

As I think about these issues, a set of questions comes to mind that require refinements and clarification to better focus our discussions.  First, what is your goal in all of this?  What is the end that you seek in “enhanced communications and outreach to the public?”  Is this awareness and literacy an end in itself or do you seek a set of concrete changes from this?  Does attainment of these broader goals result in specific actions such as:

· enhanced science funding with optimum balance between agencies and among scientific and engineering disciplines;

· better support for new initiatives like the SSC, human genome work, IT2, biocomplexity, or nanotechnology;

·  fewer uninformed policy decisions – such as the recent A-110 debacle;

· reduction of uninformed criticism of science and technology, both in the conduct of research and in its application and use in products, regulatory decisions, or elsewhere in society; and,

·  fewer incidents like the Earth Liberation Front arson last week at the Michigan State University agricultural biotechnology lab, or Animal Liberation Front break-ins at biomedical facilities?

I suspect that what we are addressing in this effort is communication and outreach as a means to change attitudes in order to produce as an end some of those concrete results just outlined.  This distinction is important because it determines how we tackle the work ahead.

There are a set of issues to be explored surrounding the message you send and the audience for which it is intended.  This will be much discussed elsewhere during this meeting, but I want to examine these issues here as well.

First, what level of complexity do you want in your messages – what are you trying to communicate?  This is obviously linked to both the definition of your audience and the end goal you are seeking.

On a basic level, you can communicate that “Science is Good,” but that has little context or meaning for the public, the press, or the political process.  This is a simple, non-controversial message upon which it is easy to get agreement in the S&E community and in the public and policymaking communities.  However, it does not inform decision-making or drive the process of social change, because it is an unconnected message that does not require action or push the recipient to do much more than nod in agreement.  In short, it is uncertain if this message will achieve any of the specific ends outlined above.  But it is a good place to start a discussion, especially one on such a complicated area as this.  The “Science is Good” message characterizes some of the initial broad efforts to get the political process to pay more attention to science and engineering issues.

At the next level of complexity, you can communicate the message: “Science is Good because it provides XYZ to society.”  With this message you have a context for your message that allows people to better connect with the research and development (R&D) being conducted.  At this level associations can be made, such as defining S&T advance as being critical to human progress and international security, biomedical research as bringing great health gains, engineering work as providing our historic economic health through practical applications of advanced technology.  One can also get specific, as many universities are doing, when they state that R&D brings direct economic benefit – jobs, payroll, taxes, and the like - to the surrounding community.

But at this level you also engage in a more complex dialogue.  If you say that science produces new technology, you have to address those left behind by the advances or those put out of work by it.  You can state that biotechnology is good, but you also draw out those who are protesting genetically modified organisms in our food supply.  You can state that biomedical research produces great benefit, but you are soon involved in debates with the right-to-life community on neonatal and prenatal tissue research.

This is the level at which most of the current broad efforts at political and public outreach are conducted.  The Science Coalition work, the efforts to double research funding in X years, and many other communications efforts fall into this broad, mid-range of messages.  However, this is still an overly broad message for the policy process seeking guidance on how to operate on a daily basis. It is equally broad for the press and public seeking to find some scientific or technical connection to a news story or personal challenge.

The message with the most immediacy for the public – and here I will deal directly with policymakers - is one such as:  “Science is Good because it provides XYZ  to society and you can show your support for this position by voting for HR/S 1234.”  This level of communication has great context and makes direct connections with policymakers.  However, moving to this level of specificity engages the S&E community in a number of internal and external debates that can be very disruptive.  Internally, there may be those in the S&E community who actively disagree or who choose to not support that position.  Getting a clear, broad support from within the S&E community may prove problematic and without that clear message of support, the audience is presented with a dissonant or cacophonic message. Did all of the physics community support building the SSC in Texas?

External to the S&E community there is a large potential risk in taking specific policy positions.  First, at this point you have crossed the threshold to lobbying:  you are advocating a specific position on a specific piece of legislation.  This is not a fatal transition because there are numerous ways to work around this situation, as many do today.  But it is something to be aware of.  Another risk comes from legislators opposed to your position who will find numerous ways to “remind” you of the shortsightedness of your position.  One Member of Congress remembered opposition to his position from the academic research community and the boilerplate language prohibiting the use of federal research grants for lobbying was the result.  But to be effective in political circles the S&E community must also work to recognize supporters and “remind” opponents, otherwise your weakness as a political player will lead to your irrelevance.  This is an uncomfortable reality for most in the S&E community.

Another external reality is that, once you stake out a specific position on an issue with the public or policymaking community, you are not really discussing basic research and science so much as the results of that research or the advantages and disadvantages of a certain political position.  That takes you out of your area of traditional expertise and can subject you to criticism from those whose business it is to analyze the political and legal aspects of policy issues. 

But, assuming that you seek a broader and deeper dialogue between the S&E community and the public at large, the closer you get to this level of communication, the better chance you stand of achieving these goals.  The risk of offending individual policymakers or public groups comes with a greater potential for social or political change.

At present, there is a great deal of this type of detailed communication between the S&E community and policymakers, but it is usually done by individual organizations focused on a specific area of science or engineering.  The IT community might endorse a specific authorization for one of their programs or social scientists might oppose an amendment to reduce funding for the BBS directorate.  Universities might communicate their opposition to a proposed amendment to cap indirect cost charges on research grants.  But broadly supported, specific messages of the kind this Committee might seek are not normally communicated at this level of focus.   Would the biomedical community join oceanographers to support increased funding at NSF, even if NIH funding gains were not as large?  With the release of the Budget next week, we will have a chance to find out.

This is not to say that there are not examples of where the S&E community has been broadly unified behind a clear, specific message.  When R&D funding was to be cut 30% in 1994, there was a reaction, slow to build, but in the end a very strong and specific reaction.  The final stages of the A-110 effort produced specific positions from a broad spectrum of the A&E community.  But these situations are not the rule and take extraordinary efforts to accomplish.

All of this is a long-winded way of exploring the level of specificity and the message you want to convey in your efforts, remembering that this is a function of the end result you seek in changed public attitudes.  Those deliberations will help define how you go about your work. 

Next, the NSB needs to determine what your role is in the conduct of outreach from the S&E community.  This requires a review and evaluation of the efforts already taking place for you to find your unique contribution to this effort.

It is clear that the NSB is not starting from scratch.  There are many in the S&E community who have been and are still struggling with this same set of issues.  In fact, the S&E community’s communications and outreach effort is rich in resources.  Currently S&E organizations and institutions across the country are spending many tens of millions of dollars per year on public and governmental relations.  Just the S&E community outlays for government relations in state capitols and Washington, DC, a subset of the total outreach effort, totals quite a few millions of dollars.  Universities and professional S&E organizations by the dozens have dedicated staff and offices or have hired lobbyists and public relations firms.  And this does not include private sector communications by high technology companies.

Much of this effort is not dedicated to the general message of science as the “tide that will float all boats.”  Biomedical groups seek increases in National Institutes of Health funding, physicists devote resources to Department of Energy and NSF programs, electronic engineers are paying attention to Advanced Research Projects Agency or other Department of Defense programs, and so on.  Significant institutional lobbying is dedicated to programmatic increases of importance to one school or another and to work on specific earmarks for this facility or that building.  Or the lobbying efforts may be devoted to issues like increasing H-1B caps or preventing tax changes to TIAA-CREF plans, or holding gains in Pell Grant funding, all of which are critical institutional and professional needs, but not the science message we are discussing today.

Having been on the receiving end of much of the S&E government relations efforts, I can assure you that these efforts result in numerous contacts with policymakers.  In fact, there are so many organizations, individuals, and institutions working in Washington on behalf of the S&E community that during appropriations season it is difficult to coordinate meeting schedules. But a large portion of it is not motivated by the broader science outreach goals that this Committee seeks.  The priority work of the employing organization or institution drives this army of Washington representatives and this work is frequently very focused and narrow.

However, these connections are a point of contact between the S&E community and the policymakers in government and should be used in your efforts.  The challenge is to better marshal the existing forces to convey your message, rather than form some new coalition to further fill the Day Runners of the Washington representatives of the S&E community.

Having explored some of the preliminary elements of the issue, it is time to ask the question we are gathered here to discuss:  What role can the NSB and its members play in improving outreach between the S&E community and the broader society?

The resources you possess, as an organization and as individuals, are status, visibility, and a good understanding of the products and processes of R&D.  How do you best use those resources?

These resources translate into access.  You can get an audience with a Member of Congress or senior administration official to make your views known.  You can get a meeting with an editorial board at a paper or the assignment editors at television and radio stations and networks.  You can be available as representatives of the S&E community at hearings, briefings, in news articles and programs.  And as private citizens, when you do these things outside of meetings such as this, you are not encumbered by the restrictions that limit NSF officials.

The resources you possess also lend themselves to leadership and organizational functions.  You could convene groups of senior S&E community leaders to figure out how to better utilize the resources already in the field. You can help push the priority of these outreach functions higher on organizational lists or help establish a reward system within academia and industry for these outreach activities.  Just by convening this Committee and holding this meeting, you are raising the level of debate on these topics within the S&E community.

You can also start to work on the disincentives to greater outreach that exist in the S&E community.  Your meeting notes mention Carl Sagan and E.O. Wilson as people who overcame professional obstacles to doing outreach.  Disincentives abound in the science/academic communities that work against greater political and public involvement.  There is the cost of the time taken away from the conduct of research and the press of numerous scientific meetings.  There is time taken away from the process of writing grant applications, a growing sink of time and energy given lower grant approval rates in every federal program.

An individual researcher sacrifices a great deal in the name of political/public involvement and there is no reward, no place on the statement of research and teaching interests on position applications, little value placed on this work in tenure discussions, etc.  For younger faculty, and those on soft funding, the cost of this public/political work is nearly impossible if research and publication rates are to be kept up.  As a result, most of the outreach work is left to a small group of senior researchers, administrators, and emeritus professors.  But the task this Committee is discussing requires a broader base of effort that involves all of the S&E community, especially young investigators whose enthusiasm is high.  In my experience on the receiving end, it is the enthusiasm of young investigators with whom I have visited that makes the message stick.

Another disincentive, well known to all, is the possible loss of peer approval for this work.  Many AAAS science fellows can tell you of the active discouragement they faced from their thesis chairs or fellow researchers when they discussed going to Washington for the fellowship.  Likewise, there are many stories about the distain in which some prominent scientists have been held when they appear too often in the press or on the Hill advocating for a given position.  The “showboats” of science are too frequently classified as people who cannot make it in the lab and their professional prestige can suffer as a result.

But this situation is gradually changing.  There is a greater willingness to get involved in the communication game and a much-improved environment has developed in the last ten years.  Post – SSC cancellation, most scientists became aware of the need to keep in contact with the policy process.  Post – government shutdown in 1994/5 and after the proposals to cut science funding 30%, there is a greater awareness of the need to keep in touch with government.  There have been better contact efforts both in DC and in legislators’ home districts.  Each year the Coalition for National Science Funding holds a “science fair” that brings researchers into DC for a reception that is quite effective.  Universities try to get public attention to the research they conduct by stressing the economic impacts that research universities have upon their state and region.  Individual faculty members often attend public meetings in their community or region, even if just to show the flag of their department, discipline, or institution.  And the AAAS Science and Engineering fellows program plows ahead with its excellent program to put members of the S&E community into the middle of policy debates.

But even with these gains, outreach remains something you do in addition to your role as a scientist or engineer, not as a part of your professional work and not something upon which tenure, hiring, or promotion decisions are based.  Until this changes, broad efforts to engage in outreach and communication will not take place.

And there are other obstacles.  You mentioned in your background material the possible problem of the public viewing the S&E community as self-serving, self-interested group increasingly looking to patent and profit by the results of their research.  Some of my former colleagues in Congress held this view and these negative images lead to things like demanding that research results be open and available to the public or that researchers be held to higher levels of accountability.  But Congress, in passing the Bayh-Dole Act, told the research community to patent their inventions, so there is an obvious inconsistency here.

This is a sensitive area demanding a deeper examination.  There is a potential loss for the S&E community if the “chaste and special” relationship between the university and the public is threatened.  When commercial agreements block academic exchange of information and when lawsuits and proprietary rights disputes creep into press accounts of academic research, there is an image problem.

The issue that needs exploration is how much truth there is to that changed image?  Are we seeing a fundamental shift in academic research due to these proprietary issues?  Are we building incentives into tenure and other decisions that encourage and reward commercial behaviors that are inconsistent with the popular view of the S&E community?  If there is a change taking place, we cannot simply plaster it over with images of altruists in white lab coats, we must educate the public on the changes taking place.  If this image is false, then it needs to be corrected through greater contact between the S&E community and the public, of the kind we are discussing here today.

All of this complexity points out that, if you are successful in increasing outreach and communication, it will produce a dialogue in which the public and policymakers will start asking more questions about the S&E community.  Do not assume that simply communicating an understanding of science will automatically bring a state of political bliss.  With a greater understanding and involvement will come a more critically informed view of science.  This may actually present a different set of challenges than we face today.  In my experience, some of the strongest critics of individual research programs and research results are scientists and engineers themselves.  But an informed debate would be a blessing compared to much of what passes for policy debates today.

Also, remember that a dialogue requires each side to have some understanding of the other’s point of view.  Simply educating policymakers about science and engineering issues without educating the S&E community about policy will not work.  Do not assume that all of the problems facing the S&E community in the policy arena arise from outside of the S&E community.

It is important to keep in mind that what you are seeking in this effort is an informed dialogue, even if some probing issues are raised.  You do not want, nor can you expect, a monologue in which the science and technology community lectures a patient and compliant political and public sector.

With a deeper discussion will come a deeper understanding, not just of the results of R&D but of the processes used and the basis of the scientific method.  It is just as important to communicate the process of research as it is to discuss the products of R&D.  A lack of familiarity with the processes involved is as much to blame for some of the political problems facing research as the specific funding actions taken.  The A-110 issue was raised out of ignorance.  Much of the oversight of science on the Hill is undertaken with a lack of understanding of the conduct of research and that can lead to inappropriate measures being inserted into legislation.

Some major policy problems result from a lack of understanding of the peer review process.  Much of the public controversy on global warming is being fed by claims that the peer-review process is excluding important scientific ideas that the “old boys club” doesn’t want to hear.  This leads some critics to classify peer-reviewed work as “junk science.”  The current level of care of laboratory animals in biomedical research is another misunderstood area.  And there are many more.

This basic lack of understanding of the process of R&D came up during the ’94-’95 debates on cutting federal programs including research funding.  More than one Member of Congress believed that universities funded a great deal of research on their own, so cuts to agencies like NSF would not have the drastic effects that the S&E community was predicting.  A few years ago Sigma Xi established a focused outreach effort in Michigan to meet with each member of the Congressional delegation in his or her home district.  In one of those visits, the delegation of scientists were shocked when a two-term member of the House of Representatives stated that he never knew that NSF was funding research in his state!  We have our work cut out for us.

I raise this last example of Sigma Xi’s work to make a point but also to show you how to most effectively communicate with Congress.  The home district visit is the strongest contact.  A legislator does not need to understand physics, or biology, or engineering when a group of constituents comes to call.  All the legislator needs to understand at first is that a group of constituents are organized around an issue, in this case, R&D.  These people represent a university or company that employs a large number of people in this political district and generates income and revenue through the conduct of R&D.  The science lesson can come later.

When Sigma Xi initiated this effort in Michigan, they understood the process.  The first message conveyed was “Science is Good and it is in your district.”  Later on, after subsequent visits, they hope to have moved to the more detailed messages and a higher level of understanding on the part of the legislator.

As I stated before, none of these issues are new and none of the ideas I am presenting are novel.  The fact that a very mature outreach and communication effort exists in the S&E community is testament to that.  What is new is the high-level of interest by the NSB in finding out what is standing in the way of doing a better job.  I would also note that we have, or will have in a few days, an excellent opportunity for practical applications of some of the new approaches you are exploring.  Next week the President’s FY’01 Budget will be released and it is no secret that NSF is proposed to receive nearly $700 million in new funding.  The unique part of this increase is that much of it comes in base programs, the much neglected areas that are the basis of PI awards, but do not come wrapped in specific, high-profile initiatives

The way this increase is structured presents an interesting challenge to the NSB and the S&E community.  While increases in core programs are the way that most individual PI’s would distribute the money, there is less ownership for these increases among this discipline or that institution, and the ability to maintain the funding is thus in doubt.  If there were ever a time for increased efforts to broadly support NSF and it’s funding, this is it.  If there were ever an opportunity to convey the processes of science, the struggle and inquiry of the individual investigator, the process of grant selection and research publication, this is it.

This is a unique opportunity.  For the first time in years, a major increase is being proposed for NSF, without smoke and mirrors, without gimmicks and tricks.  Now the test is for the S&E community to unite behind this proposal and carry it through the year.  This is as good a place as any to start testing out some of the ideas we are developing here today.

Again, thank you for the opportunity to appear before you today.  I remain committed to finishing the work that Congressman Brown tasked me with many years ago – improving the links between the S&E community and the broader public. 
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