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INTRODUCTION

One can approach the workshop’s stated goal of identifying “crucial research questions through dialogue among an interdisciplinary group of scholars from the social sciences that are working on aspects of science policy” from the perspective that there is nothing new under the sun and that will be pouring old wine into new bottles, or from President Grover Cleveland’s dictum, “This is a condition we face, not a theory”.  

This brief essay contains elements of both perspectives. It starts from the premise that the questions posed in Dr. Marburger’s Science editorial- “Wanted: Better Benchmarks”, such as  “How much should a nation spend on science: What kind of science”, etc. are “perennial practical problems of U.S. science policy, and that in explicating theoretical frameworks and methodologies in the course of advancing any new research agenda, we inevitably will be treading oft traveled paths.  Indeed, among this workshop’s participants are several of the  individuals who first broke the trail and its offshoots. But Dr. Marburger’s editorial also serves as a new start. It represents a de facto assessment that earlier answers have been forgotten, ignored, or viewed as unsatisfactory, or some combination of all of the above. It provides a true challenge to the social sciences to think afresh about knotty problems, with the potential existing for high intellectual and pragmatic returns. It  involves a collective responsibility on our part  to assist NSF and its Directorate for Social, Behavioral and Economic Sciences produce findings of policy relevance as well as of academic interest lest we inadvertently reinforce the views of those in the Congress who hold little brief for the social and behavioral sciences.

The need for brevity, as well as professional specialization, dictates that these notes focus primarily on “policy for science”, less so “science in policy”. This emphasis is not intended as a weighing of the relative importance of these two research traditions in setting forth any new agenda. Thuler, Wheeler, and Finson’s  2005 analysis of competing perspectives in public characterization of risk assessment  and Mooney’s, The Republican War on Science are but two examples of the important analytical and political issues associated with how science is used/ignored/or misused in public policy decisions. 

APPROACH

I draw upon a collection of  National Research Council  and National Science Foundation committee and panel reports, participation in  recent workshops similar to this one, as well as ongoing research in the US and internationally on much the same benchmark-type questions presented in Dr. Marburger’s editorial to generate the research questions below.  The rationale for this sample frame is that  “charges” to NRC committees come from congressional committees and federal agencies (which, in turn, frequently reflect background congressional committee directives or needs to meet Executive branch requirements, especially those derived from OMB’s PART  processes). In effect, the charges represent a real-time, grounded overview of the science policy agenda  that  Federal and state agency policy makers, as well as representatives from selected major constituencies, such as universities and firms, affected by these decisions are currently working on or with which they are grappling..  The findings and recommendations from these reports (some of which are currently in draft, and thus cannot be directly cited) in turn can be interpreted as representing the “expert” judgments of mixed assemblages of a multidisciplinary array of researchers and practitioners on contemporary science policy issues. 

The “problem” oriented generation of this list of questions overlaps with the topic of interdisciplinarity in 2 important but distinct ways. First,  “interdisciplinarity/multidisciplinarity” –what is it; how to organize it; how to assess its quality--itself constitutes a contemporary science policy question, and is the subject of several recent NRC reports. (e.g, NIH Extramural Center Programs;, Large-Scale Biomedical Research). Second, I take it as given, or so I believe my writings have indicated, that eclecticism in drawing upon insights, methods and measures from different social and behavioral science disciplines increases one capacity to unravel knotty intellectual problems as well as to address questions posed by policy makers, including suggesting to them the need to reframe these questions. Thus, the agenda below freely moves across disciplinary boundaries without bothering to note their presence.  

CRUCIAL RESEARCH QUESTIONS

My bumper sticker statement of contemporary crucial research questions is that (1)they relate primarily to ex ante rather than to ex post questions, and (2)that they may be subsumed under the headings of “organizational design and mechanism design”.

(1) I interpret Dr. Marburger’s questions as a quickening of renewed interest in the “criteria for scientific choice” problem, frequently associated with the Weinberg criteria. This new interest in turn induces a relatively lessened  “research” emphasis on ex post, programmatic evaluations, which have dominated policy interest, research funding, and methodological and data base developments for the past decade. 

This shift may seem counterintuitive in light of the attention devoted to OMB’s R&D Investment Criteria and the PART process and the current mantra of evidence-based decision making. It also may  reflect the singular view of Dr. Marburger, who as a physicist has publicly stated the importance of “vision” in justifying large investments in fundamental science. It also may simply reflect a weighing of the accumulation of theories, methods and data sets available to assess existing programs, albeit more so technology than science programs, since the mid-1980s set against the meager support provided for studies of the science of science policy.

(2) Evident in an increasing number of NRC reports, the rationale underlying NIH’s Roadmap Initiative, NSF initiatives, and developments in foundation funding of major academic research initiatives are concerns, assessments and actions that call into question the fundamental structures and operating procedures of the post-World War II system of Federal government support of basic science.  In play, so to speak, is a system built about disciplinary-based modes of organizing and funding scientific inquiry, reliance on universities as performers of publicly funded basic research, the coupling of academic research and graduate education, and priority-setting and proposal selection processes based upon expert, peer-review procedures. Underlying these trends are macro-level questions about the ability of research universities to effectively revise their organizational structures, policies, and cultures, and micro-level questions about the determinants and impacts of differential rates of adjustment among institutions. 

The workings of the peer review system, in particular, are coming under increasing question. The salient issues are less the historic but by now relatively well vetted ones of various forms of bias  or distributive impacts, as studied for example by Cole or Cole and Chubin and Hackett. (e.g., Peerless Science). Rather, recently called into question has been the effectiveness of the system in  identifying and selecting  transformative science research, defined by the National Science Board as research “that has the potential to revolutionize an existing discipline through a paradigm shift or create a new one”.) Also called into question is whether current organizational arrangements, such as study sections, are capable of or willing to discriminate among fields of inquiry in terms of relative “vitality”. 

 If one accepts the validity of these  criticisms, or at least is willing to entertain them as working hypothesis, then the question(s) arise as to what alternative(s) would be better. This is not a new question; indeed proposals for altering the structure and workings of the Federal agency review process already exist. Arkes, for example, has suggested converting  panelist evaluations into z scores to minimize the influence of any panelists’s unusually high or low standards. Jaffe has proposed randomly accepting and rejecting a sample of proposals that cluster near the cutoff point or pay line and then using  a regression discontinuity approach to evaluate the impact on agency funding on the productivity of applicants. Rejection by agencies of these and related proposals also raises research questions about innovation and diffusion processes within government agencies involving modification of priority setting and proposal selection organizational arrangements and procedures.  

THE VISION THING

Contemporary rationales for public support of science, especially basic science, are cast largely in terms of economic rationales and criteria: market failures; international economic competitiveness, endogenous growth theory. This emphasis is likely to continue. But it poses a set of questions related to (a) why support science beyond its promise of prospective tangible economic or other mission-relevant benefits; and (b) abstracting from promises of tangible benefits, how do scientific communities set their respective research agendas, and (c)how does one assess the relative merit/priority claims of different communities of scientists on public resources, a full circle return to the criteria of choice issue.. 

 The question posed by (a) may be seen in the forthcoming NRC report, Revealing the Hidden Nature of Space and Time: Charting the Course for Elementary Particle Physics”. The most immediate science policy recommendation flowing from the report is its advocacy that the U.S. make the necessary investments to become the host country for the International Linear Collider. For this NSF workshop, what I consider to be the most relevant and striking about the report is that although it notes the numerous economic benefits projected to follow upon siting the ILC in the US, it indeed is quite diffident about advancing its case on economic grounds. Instead, the report is suffused with a tone of excitement of the scientific opportunities in particle physics. Phrasing the claims of basic science for public support along similar lines, the Nobel-prize physicist, Steven Weinburg has written: “Some work on the most interesting problems of biological or physical science does have obvious practical value, but some does not, especially research that addresses problems lying at the boundaries of scientific knowledge. To earn society’s support, we have to make true what we often claim: that today’s basic scientific research is part of the culture of our times”  (“The Boundaries of Scientific Knowledge” in Facing Up, p. 82)

If,  as seems to be happening across several natural science and life science fields, “big science” proposals bulk large among national science policy choices, involving large, discontinuous allocation decisions within and between fields of inquiry, then we need to know more about the agenda setting within scientific fields. By this I mean something quite different from the laboratory or cultural studies approach to the study of science. Instead I am keying off here from the observation that “scientists address the most challenging problem they think they can solve”. In effect, I am asking what constitutes challenging problems?; what determines what problems can be solved? Obviously, further unbundling is needed here, relating to the degree of consensus/dissensus within/between fields about specification of question and methodology, criteria and processes by which solutions are accepted within and across fields, and more. The point to this question though is that answers are likely to be found only through systematic research on the behaviors of scientists, singly and collectively. 

DATA

Subsumed within any positing of a research agenda is the existence and availability of reliable and valid data. At the simplest level, use and/or misuse of data serves to raise or lower the saliency of policy issues. The recent imbroglio over the accuracy of the data used to compare the number of engineering graduates between the United States and China in Rising Above the Gathering Storm is an important reminder of our collective widespread reliance on secondary data, even those of us who are empirically oriented and devote parts of our efforts to generating primary data sets. 

Across a swathe of science policy issues, existing data sets are inadequate to formulate or test hypotheses. The recent NRC report, “Measuring Research and Development Expenditures in the U.S. Economy”, for example, states that “The NSF research and development expenditure data are often ill-suited for the purposes to which they have been employed…Public policy attention   to early-stage technology development, the Advanced Technology Program, and process innovation requires data beyond these basic components of R&D”.

The need for improved data on multiple facets of the U.S. scientific and technological enterprise was detailed in a recent NSF-sponsored workshop. A report from the workshop will soon be forthcoming, so no attempt it made here to summarize its discussion or conclusions. What warrants repeating though for this workshop is that our collective scholarly capacity to test the research questions that we may pose is of modest value unless we can systematically undertake the studies that will answer them. Many of these questions require construction of data sets that do not currently exist, or at least in a form that would withstand critical scrutiny.
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