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EXECUTIVE SUMMARY. 
The Synthetic Biology initiative seeks to invent, standardize, and distribute, broadly applicable methods and technologies to make living things better and to make better living things. Its defining goal is to make biology into a full-fledged engineering discipline. To the extent that it is successful, the stakes opened up by developments in synthetic biology will be widely distributed and will include a range of potential scientific advances, technological innovations, new risks and dangers as well as a host of unpredictable problems and challenges. The forms of knowledge and technology that it will produce, and that will find multiple new uses, are likely to play a formative role in a broader configuration of what it means to be a human being in the twenty first century. We think these developments are likely to be especially formative in specific areas and have identified four such areas that will serve as the principle modules for Thrust IV: (a) Intellectual Property, (b) Security, (c) Ethics, and (d) Ontology.  
Goal. 
We see these developments as an opportunity to invent new forms of collaborative practice. Standard approaches have sought to anticipate how new scientific developments will impact “society,” positioning themselves external to, and “downstream” of, the scientific work per se. This positioning, for example, was mandated by the Human Genome Initiative and the so-called ELSI project (ethical, legal, and social implications). By contrast, we are committed to an approach that fosters a co-production among disciplines and perspectives from the outset. The value of collaboration is that its goal is to build a synergistic and recursive structure within which significant challenges, problems, and achievements are more likely to be clearly formulated and successfully evaluated. Synthetic biology, and especially SynBERC, already represents a highly innovative assemblage of multiple scientific sub-disciplines, diverse forms of funding, complex institutional collaborations, serious forward-looking reflection, intensive work with governmental and non-governmental agencies, focused legal innovation, imaginative use of media, and the like. We begin with the assumption that from the outset, Thrust IV must be an integral, if distinctive, part of this overall effort. It is a principle goal of Thrust IV to invent and sustain this form of collaboration. 
Method. 
The collaborative approach proposed here is tailored to the specific character and aims of synthetic biology. It builds on standard models incorporating new practical benefits and perspectives. By standard models we are referring broadly to the various domains in which the formative roles of emerging science and technology have been accounted for and analyzed. Examples include the ELSI program, which was designed to come after scientific work and explore its consequences, and approaches to security regulation that were taken up largely as a matter of safety issues. 
As is in all scientific practice, we think that a primary task is to address what it will mean to make “things” as well as what constitutes “better.” Although the practice of invention and rectification is familiar, scientists don’t spend their time in meta-reflections or “second order” observations about their own activities. For example, important initial steps have been taken on the definition of “things” by the MIT group in its ground-breaking parts registry; and on defining “better” by the Berkeley group in its massively more efficient methods for producing therapeutic molecules to treat malaria. These promising first steps provide a beginning. It is uncertain where these projects will succeed and where they will fall short. This dynamic of uncertainty is exciting, and often escapes the purview of traditional planning methods. 
Thrust IV takes as its goal the articulation of a different model. If the scientific aims of synthetic biology can be summarized as the effort to make living things better and to make better living things, then the principle question that orients the four modules of Thrust IV is: How should complex assemblages bringing together a broad range of diverse actors be ordered so as to make it more rather than less likely that their near-future goals will be realized? This question and the challenge it poses to standard arrangements involves a number of key principles:
· Uncertainty: Like the other Thrusts of SynBERC, the inquiry of Thrust IV is marked by a measure of uncertainty. Although knowledge of past problems and their solutions and failures is necessary, our hypothesis is that such knowledge is not sufficient for characterizing the present. There is a limit to what can be known in advance. The contemporary assemblage within which synthetic biology is embedded is composed of both old and new elements. Its problems and their solutions can only be fully known and addressed as they unfold. Questions concerning what it means to make life different, what it means to make living beings better, and what metrics and practices are appropriate can best be addressed in real time as challenges arise and breakdowns happen. The knowledge needed to move toward the desired near-future will be developed in a space of relative uncertainty and contingency. Articulating and responding to this uncertainty is at the core of the work of Thrust IV. It follows that collaborative participant-observation is needed. 
· Adaptation: Insofar as the work of Thrust IV reflects attention to uncertainty, it must also be marked by attention to practices and forms of adaptation to changing circumstances and to the emergence or new entities and problems. The multiple institutions, individuals, and ideas that have been brought together to form the contemporary assemblage of SynBERC will bring into being unexpected ways forward as well as blockages or dilemmas. Turning points must be reflected on and adapted to. Our task is to chronicle and evaluate these adaptations while at the same time contributing to making them better. We are particularly interested in the emergence of new arrangements, new objects, and new problems. Adaptation and emergence call for a form of flexible practice that is capable of generating knowledge, producing accurate assessments, and contributing to strategic orientation.
· Recursivity: Successful adaptation requires that locked in suppositions be identified and analyzed. Following good scientific experimentation, the modular areas addressed in Thrust IV require structures that regularly evaluate preliminary findings and propose appropriate adjustments in a rapid and flexible manner. Such a structure would serve to link Thrust IV with the work in Thrusts I-III. In the abstract this collaborative dimension of recursivity seems common-sensical, in actual practice, however, few public research organizations or biotechnology companies have built structures attentive to the combined problems addressed in Thrust IV. We are eager to experiment with the development of such a structure.

PAGE  
3

