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I live and work in New Orleans. My city is hurting. So is the ecosystem that surrounds it. So are its universities, colleges, biomedical centers, and training hospitals that once sustained the region’s intellectual capital base. Post-Katrina, what’s left of these knowledge institutions offer conditions for a natural experiment on the ‘political, economic, and sociological context within which science policy and science succeeds or flounders.’ How can science policy help rehabilitate a region’s shattered research infrastructure, direct inquiry to better understand the dynamic interface of the built and natural environment, and identify basic design principles for resilient urban ecosystems? 

These are big science policy challenges. They extend far beyond the immediate plight of New Orleans,
 and they require not just input but leadership from the social sciences. Getting there will mean building a ‘social science of science policy’ with a far broader focus than R&D investment efficiencies in globalizing markets. It will mean in-depth analysis of the ways that nature, technology, organizations, social and intellectual movements, and the state interactively shape knowledge growth. To understand those change processes better, that new science needs to be broadly interdisciplinary, drawing on the contributions of anthropologists, historians, philosophers, sociologists, and of course, economists, who study the social dynamics of science. Their research invaluably contextualizes and historicizes innovation processes in the knowledge political economy. 

Social scientists have some way to go, but we’re beginning from solid ground. We have good studies on the factors that condition the emergence of new ideas, new cultural practices, new forms of research organization, and we should extend that work more deeply into the policy arena. On the other hand, we know considerably less than we need to about why some knowledge is not made, or why some knowledge becomes lost in the policy-making process. An example of the latter: Louisiana ecologists have known for some time now that a major contributor to the state’s vanishing wetlands is intense canalization and dredging by the oil and gas industry, but that knowledge is remarkable for its near-total absence in wetlands policy discourse. To understand why, a critical institutional perspective on science and science policy would need to encourage inquiry into stasis as well as change. It would need to encourage comparative work that takes into consideration more of the broad range of science and engineering than is typical in our work – not just the high-stakes, high-profile research, but the mundane and the marginalized and the forgotten as well. It would need to pay closer attention to the ways that even ‘successful’ science and science policy can fail people, their communities, and their environment (see e.g. Frickel and Moore 2006).  

Science Policy and Cumulative Disadvantage

My colleague Nancy Mock is a member of the Tulane School of Public Health and Tropical Medicine who specializes in complex emergencies and disaster management. She is studying recovery efforts from the December 2004 Indian Ocean tsunami and from Hurricanes Katrina and Rita. The comparison, as she tells it, is striking. In Sri Lanka, international aid went swiftly and directly to Sri Lankan communities, local businesses, and families. The resources enabled people and institutions to first survive the immediate crisis and then stabilize, clean up, and begin rebuilding. Infamously, much the opposite has occurred in New Orleans. ‘The first principle of disaster recovery,’ Nancy told me, ‘is to get resources into the hands of locals who have the incentive, the local knowledge, and social capital to get things done. This includes the scientific community.’  

Rebuilding the research infrastructure in New Orleans poses a fundamental challenge to the structure of federal science funding. Nearly one year out, we can see how the hurricane has amped up the cumulative disadvantage among those institutions most directly impacted by the hurricane. EPSCoR
 is NSF’s functional equivalent to social welfare, and if there was ever a need for a research handout, this is it. Of course, the program was never intended as a mechanism for serving this or any other region’s suddenly acute scientific infrastructure and research needs. Its purpose, instead, is to keep promising researchers in science-poor states from starving – with a travel grant here, a visiting grant there, ten grand to set up a pilot project. Useful as they may be to individuals who receive them, EPSCoR is not designed to recruit new talent to the area or retain existing talent, which is vanishing about as quickly as our coastal marshes. Neither are the Small Grants for Exploratory Research (SGER) earmarked for Katrina research. Only six percent (N=7) of the 114 grants funded thus far are based in New Orleans-area institutions and a third of those cover remediation and/or infrastructure costs, not actual research. A simple way to insure that this program would make more of a regional impact would be to require that Katrina SGER grants include a PI from one of the impacted Gulf states.
 Another would be to institute a special class of small grants that allow researchers in the impacted region to buy off courses so they can instead spend a year collecting rapidly disappearing data.  

One NSF funding mechanism that seems better suited to tackle the complex problems Katrina brought to New Orleans, and which would provide a boost to the local knowledge economy, is the Long-Term Ecological Research program administered through the Biology Division. Currently, NSF funds two urban-based LTERs, in Phoenix and Baltimore. Metropolitan New Orleans is an urban ecosystem ripe for an LTER. In fact, Tulane researchers were recently invited by the program officer to submit a proposal. The problem? The structure of the granting process is at sharp odds with ecological processes now underway in and around the city. LTERs are multi-institutional, multi-disciplinary, multi-project grants that take two to three years to write. Our urban ecosystem is in a state of intense flux. Three years from now, biological and ecological evidence that would help scientists answer fundamental questions regarding urban ecosystem vulnerability and resilience will be gone; an opportunity for producing cutting-edge science greatly curtailed. The funding process is also at odds with the university’s current institutional capacity. LTERs are highly competitive. In stable organizational environments, the potential payoff for university programs with solid histories of federal support is obvious. Under present local conditions, however, researchers at area universities are at a distinct competitive disadvantage. Since Katrina, the organizational field itself acts as a structural disincentive for research capacity building at the local level. 

It’s no secret that in science money matters, but in the long term, the systems that distribute that money matter more. From my vantage point ‘down the bayou,’ building a more flexibly responsive funding system should be a high national priority – responsive to sudden shocks, like Katrina, and responsive to the slower drift of social values, like those embodied in the terms resilience and sustainability. 

Interdisciplinary Contexts for Knowledge Production

Another of the science policy lessons that Katrina teaches is the importance of the interdisciplinary contexts of decision making. Levees that are designed and built by engineers with little attention to what geology has to say about the hydrodynamics of subsurface soil structures are a tragic case in point. Another is environmental testing that is organized with little thought to the social history of contamination. These are examples of the way that basic/disciplinary knowledge forged in university contexts can misinform scientific practice in applied/interdisciplinary settings. They illustrate both how difficult it is to shed the disciplinary tethers that come attached to knowledge, and the need for institutionalizing interdisciplinary contexts at the site of knowledge production.

NSF has considerable experience promoting interdisciplinary collaborations of various sorts. Some focus on specific technologies that can function as ‘boundary objects’ linking research from different fields (see Star and Griesemer 1989). We see this, for example, in the urban ecosystem LTERs’ heavy investments in Geographic Information Systems (GIS) as tools for spatial analysis of ecological and social data. Another approach to interdisciplinary collaboration is ELSI, which examines the ‘Ethical, Legal, and Social Implications’ of genome and nanotech research. A third approach is illustrated by the Research Coordination Networks in Biological Sciences program (RCN). These 5-year grants foster interdisciplinary collaboration through networking strategies organized around broad life science themes or research questions. 

Implicit in each approach is a differently limited conceptualization of interdisciplinary knowledge and each definition presents a correspondingly different challenge. With GIS, interdisciplinary knowledge is linked spatially, such that outcomes of social/geographic and ecological analysis are paired. The challenge is to integrate these data conceptually. Too often, it seems to me, GIS is used to provide a “human dimensions” context for the analysis of ecological change, but theoretical integration or synthesis is rare. ELSI offers a sequentially additive vision of interdisciplinary knowledge, with ex post social analysis of technology. The challenge from within ELSI is for getting questions about the unforeseen consequences of new technologies considered further up the research stream in a way that integrates social analysis with technical design/research processes. The RCN approach is built around an idea rather than a specific technology or policy issue and probably goes furthest in allowing interdisciplinary knowledge to emerge organically. The programmatic challenge is to extend the RCN’s scope explicitly to the social sciences. This is not a facile challenge, but one that asks natural scientists to accept and find value in our work, the successful construction of a Latourian “detour.”  

A social science of science policy will need to integrate these and other approaches to maximize the long-term viability of synergies that result from interdisciplinary attention to ecosystems, urban systems, and knowledge systems. New Orleans is now a model laboratory for this very thing.   

Gray Knowledge into Policy (and Back Again)

We need to know more about where the knowledge that informs public policy comes from. My suspicion is that it isn’t primarily from basic science laboratories in universities, even though this assumption is the basis of most science policy: direct funding into promising basic research in hopes that the information derived from that research will enable policy makers to make sound decisions (in addition to indirectly boosting national economic performance). But is that how the process really works? My guess is that it isn’t and that a lot of policy – I don’t know how much, but probably too much – is grounded in ‘gray knowledge’ based on research that is neither peer-reviewed nor published. 

The two main sources of gray knowledge are government and industry laboratories. In his study of the politics and social organization of salmon biology, Rik Scarce (2000) argues that state fisheries biologists produce most of the research that informs salmon management policy in Washington State, and that very little of this information ever makes it into the open scientific literature. The university salmon biologists that Scarce interviews worry that this practice leads to short-sighted policy that ultimately damages the economic and environmental health of the region’s salmon fisheries. Gerald Markowitz and David Rosner’s (2002) study of the history of medical research and knowledge suppression in the vinyl chloride industry is a chilling example of gray knowledge informing national environmental and occupational health policy in deeply damaging ways. New Orleans’ own levee system provides another case study. We now know that the final design decisions involved the combined interactions of two Army Corps of Engineers offices and some local engineering firms, but no university engineers, geologists, hydrologists, or urban planners. Of course, now the city is crawling with university experts who have spent thousands of person-hours walking the levees and reviewing blueprints, memos, and decision trees to pinpoint where, when, and by who mistakes were made. A little late, but oh well.  

If we want to maximize the social impact of science policy, we could do worse than study these out-of-the-way venues where research is often designed with specific policy questions in mind, and where organizational cultures that have little to do with science can do much to shape knowledge outcomes that in turn reshape public policy, including science policy.

Conclusion

I argue for a more responsive and flexible research allocation, for more meaningfully collaborative work across the social and natural sciences, and for a better accounting of where science policy knowledge comes from. These goals reveal contradictory tensions in science and science policy. A call for interdisciplinary research is constrained by a federal funding system for research organized by disciplinary divisions. That same system reproduces another boundary between basic and applied knowledge that flies in the face of use-oriented or problem-centered knowledge. The adjudication of research through peer review does not flow seamlessly into public policy where notions of fairness and social justice take different cultural meanings. The catastrophic destruction in New Orleans magnifies these tensions and underscores the urgent need for a social science of science policy that confronts these and other pressing concerns.  
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� It may be tempting to discount the destruction and disorganization in New Orleans as a worst-case anomaly, but the levee breaks on the American River that flooded the Sacramento area this spring, and the recent rain-induced flooding that closed government offices in Washington D.C. and sent people in towns near Philadelphia to their roofs to await helicopter rescue caution against quick dismissal. In the context of rising sea levels, increased storm intensity, and aging urban infrastructure, many coastal cities here and elsewhere are similarly vulnerable (Cutter 2001; Pelling 2003). 





� Experimental Program to Stimulate Competitive Research


�  To date, twenty-eight SGERs have been awarded to institutions in Alabama, Louisiana, and Mississippi.





