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1. Title: Research Paradigms and Useful Inventions in Medicine: Patents and Licensing by Teams of Clinical and Basic Scientists in Academic Medical Centers
Authors: Ayfer Ali, Michelle Gittelman.
Abstract: In recent decades, teams that combine basic scientists with clinical researchers have become an important organizational mechanism to translate knowledge made in basic science (“the bench”) to tangible medical innovations (“the bedside”). Our study explores whether inventing teams that span basic and clinical research are more effective at licensing than teams comprised of inventors from only one domain. We propose that laboratory science and clinical research represent fundamentally different research paradigms that defy a simple arithmetic of combining the skills of individuals on teams. Clinical and basic researchers inhabit distinct cultures of work that yield different, and sometimes conflicting, beliefs and approaches to problem-solving. We claim that the complexity and variability of most human medical problems limits the role of basic science in medical innovation. Instead, we argue that clinical research remains an important engine of innovation, even in a period of rapid advances in molecular and genetics sciences, and advanced analytical techniques, because clinical researchers have unique opportunities for insights that emerge from the joint activities of research and close observations of living patients. Our empirical analysis focuses on patents and licenses from two prominent Academic Medical Centers (AMCs) over a 30 year period. In hazard models of licensing we find, controlling for a range of effects, that inventions by teams composed of clinical researchers (MDs) are more likely to be licensed than inventions by teams of basic scientists (PhDs), and that inventions that include both MDs and PhDs are not more likely to be licensed. This leads us to question the translational model of combining expertise to bridge different domains. We also find that the training of the team leader has an effect on licensing that is independent of team composition, lending support to our interpretation. Our results help inform policy about the relationship between research paradigms, team composition, and successful innovation in bio-medicine.

2. Title: Beneficiary Contact and Innovation: The Relation between Contact with Patients and Medical Innovation under Different Institutional Logics
Authors: Oscar Llopis, Pablo D’Este.
Abstract: The recent policy agenda to enhance translational research in biomedicine emphasizes the need to promote interactions among all the actors involved in the medical innovation process. While patients are generally acknowledged to be a critical source to facilitate medical innovation, there is little empirical evidence on the relation between direct contact with patients and medical innovation. Drawing on organizational psychology and institutional theory research, we propose that contact with beneficiaries is likely to enhance scientists’ propensity to engage in innovation activities, and that the intensity of this relation is contingent on the institutional setting in which actors are embedded. Our study is based on a large-scale survey of biomedical scientists in Spain. Our findings show an inverted U-shaped relationship between contact with patients and participation in medical innovation. We also observe that the effect of contact with patients varies depending on the institutional logic in which scientists are embedded: our results show that the positive relation between contact with patients and innovation is particularly pronounced for scientists who are embedded in a science logic compared to a care logic.
3. Title: Boundary-Spanning in Academic Healthcare Organisations
Authors: Bryn Lander.
Abstract: Policy makers view academic healthcare organisations as important to healthcare innovation because they act as boundary-spanning organisations that integrate science and care institutional logics. Institutional logics are implicit and socially shared rules of the game that prescribe behaviour within a social group. This paper explores how individuals affiliated with academic healthcare organisations negotiate science and care institutional logics within their day-to-day work through a qualitative case study of research and healthcare within academic healthcare organisations in Vancouver, Canada. It highlights that there is less hybridisation of institutional logics than policy makers might hope: some researchers hosted in academic healthcare organisations are not part of the care institutional logic, others are not well integrated with the research institutional logic. Clinician–scientists often struggle to integrate the science and care institutional logics in their day-to-day work; other workers do integrate science and care institutional logics through experiments of nature but their research may not be viewed as high quality science. Because of poor hybridisation, academic healthcare organisations may not be as effective in facilitating healthcare innovation as policy makers assume.
4. Title: Organizing the Entrepreneurial Hospital: Hybridizing the Logics of Healthcare and Innovation
Authors: Fiona A. Miller, Martin French.
Abstract: Contemporary research hospitals occupy a vexed position in the policy landscape. On the one hand, as healthcare providers, they must abide by the logic of healthcare policy, which expects health research to support improved health outcomes and high quality healthcare systems. On the other hand, as research facilities, they are beholden to the logic of innovation policy, which seeks to advance research-driven, science and technology-derived innovations, where industry is the key customer and client. At the intersection of these policy logics, the research hospital must orchestrate a range of interests that may not always coexist harmoniously. Through a detailed case study of a Canadian research hospital, we illustrate organizational efforts to hybridize healthcare and innovation logics. The need to be more ‘business like’ and the expected financial and reputational rewards encourage acceptance of a mandate for technology transfer and commercialization. As well, there is hope that the entrepreneurial turn can serve the hospital's own mission, by prioritizing the needs of patients and the organization itself as a user of its own innovations. Further, insofar as successful technology transfer and commercialization is a transformative force, it is expected to enable the research hospital to achieve its goal of translational and impactful health research. As we illustrate, there is much optimism that these hybridizing efforts will produce a successful cross. Yet the trajectory of change in the context of mixed logics is necessarily uncertain, and other hybrid futures cannot be foreclosed. More sterile or monstrous outcomes remain possible, with potentially significant implications for the intellectual, economic and health benefits that will arise as a result.

5. Title: Hospitals as Innovators in the Health-Care System: A Literature Review and Research Agenda
Authors: ran Thune, Andrea Mina.
Abstract: This paper aims to improve the understanding of the role of hospitals in the generation of innovations. It presents a systematic and critical review of the interdisciplinary literature that addresses the links between the activities of hospitals and medical innovation. It identifies three major research streams: studies of the contribution of medical research and clinical staff to innovation, analyses of novel practices developed and diffused in hospitals, and evolutionary studies of technical change in the context of human health care. This is a highly heterogeneous body of literature, in which comprehensive theoretical frameworks are rare, and empirical studies have tended to focus on a narrow range of hospitals’ innovation activities. The paper introduces and discusses a framework integrating different perspectives that can be used to analyze the functions performed by hospitals at the intersection with different partners in the health innovation system and at different stages of innovation trajectories. On the basis of current gaps in the literature, a research agenda is discussed for a relational and co-evolutionary approach to the study of hospitals as innovators.

6. Title: Institutional Power Play In Innovation Systems: The Case of Herceptin
Authors: Piret Kukk, Ellen H.M. Moors, Marko P. Hekkert.
Abstract: New technologies must be accompanied by institutional change. Innovative actors therefore need to do institutional work or take a role as an institutional entrepreneur in order to shape the institutions in the best interests of their technology. However, the literature on system building and on institutional entrepreneurship have little overlap. The goal of this paper is to bridge these two bodies of literature to gain additional insights into how institutional change evolves in a technological innovation system. We show how the pharmaceutical firm Roche acted as a powerful institutional entrepreneur by influencing the health-care system in England to create a market for the personalized cancer drug Herceptin®. We demonstrate that institutional change can be preceded by a range of innovation system-building activities that are not directly intended to bring about institutional change but are required in order for institutional change to take place. Through this case study, we show how the system-building and institutional change literature can complement each other.

7. Title: The Revolution Re-Visited: Clinical and Genetics Research Paradigms and the Productivity Paradox in Drug Discovery
Authors: Michelle Gittelman.
Abstract: Breakthroughs in genetics and molecular biology in the 1970s and 1980s were heralded as a major technological revolution in medicine that would yield a wave of new drug discoveries. However, some forty years later the expected benefits have not materialized. I question the narrative of biotechnology as a Schumpeterian revolution by comparing it to the academic research paradigm that preceded it, clinical research in hospitals. I analyze these as distinct research paradigms that involve different epistemologies, practices, and institutional loci. I develop the claim that the complexity of biological systems means that clinical research was well adapted to medical innovation, and that the genetics/molecular biology paradigm imposed a predictive logic to search that was less effective at finding new drugs. The paper describes how drug discovery unfolds in each paradigm: in clinical research, discovery originates with observations of human subjects and proceeds through feedback-based learning, whereas in the genetics model, discovery originates with a precisely-defined molecular target; feedback from patients enters late in the process. The paper reviews the post-War institutional history that witnessed the relative decline of clinical research and the rise of genetics and molecular science in the United States bio-medical research landscape. The history provides a contextual narrative to illustrate that, in contrast to the framing of biotechnology as a Schumpeterian revolution, the adoption of biotechnology as a core drug discovery platform was propelled by institutional changes that were largely disconnected from processes of scientific or technological selection. Implications for current medical policy initiatives and translational science are discussed.

8. Title: Dynamics of China’s Provincial-Level Specialization in Strategic Emerging Industries
Authors: Dan Prud’homme.
Abstract: This paper examines the dynamics of technological specialization in “strategic emerging industries” (SEIs) within each of mainland China’s 31 provinces and the likely effectiveness, based on the experiences of Taiwan and South Korea, of the provinces’ strategies for developing these industries. Grounded in economic decentralization theories, the empirical method employed includes analyzing the scores on an SEI “Specialization Promotion Index” per each province alongside several analytics of invention patent data from each province in the seven SEIs newly designated by the central-level government as of 2010. The data is quantitatively analyzed according to four groups of indicators based on the following specialization-relevant concepts: comparative advantages and technological capabilities; economy size and income; technological uncertainty and lifecycles; and latecomer entry into complex technologies where knowledge is most cumulative. The analysis finds that China’s system of economic decentralization has partially worked to ensure provincial industrial policymaking is effective, whereby a notable number of provinces are seemingly pursuing SEI development strategies (in terms of SEI selection and promotion) that may enable catch-up. However, paradoxically, at the same time, the system appears to sometimes facilitate provincial SEI development strategies that are quite risky or even likely ineffective.
9. Title: Technological Leadership and Persistence in Product Innovation in the Local Area Network Industry 1990–1999
Authors: Roberto Fontana, Andrea Vezzulli.
Abstract: We study how technological leadership affects persistence in product innovation. Relying upon a database of 1818 products marketed between 1990 and 1999 by 265 firms active in three markets of the Local Area Network (LAN) industry we first construct a measure of technological leadership and then relate this measure to persistence in innovation. We find that controlling for size, R&D intensity, intangible assets, and market structure, technological leaders are more persistent innovators than laggards. We also find that leaders in one market can also systematically innovate in a related and adjacent market.

10. Title: Policy Mixes for Sustainability Transitions: An Extended Concept and Framework for Analysis
Authors: Karoline S. Rogge, Kristin Reichardt.
Abstract: Reaching a better understanding of the policies and politics of transitions presents a main agenda item in the emerging field of sustainability transitions. One important requirement for these transitions, such as the move towards a decarbonized energy system, is the redirection and acceleration of technological change, for which policies play a key role. In this regard, several studies have argued for the need to combine different policy instruments in so-called policy mixes. However, existing policy mix studies often fall short of reflecting the complexity and dynamics of actual policy mixes, the underlying politics and the evaluation of their impacts. In this paper we take a first step towards an extended, interdisciplinary policy mix concept based on a review of the bodies of literature on innovation studies, environmental economics and policy analysis. The concept introduces a clear terminology and consists of the three building blocks elements, policy processes and characteristics, which can be delineated by several dimensions. Based on this, we discuss its application as analytical framework for empirical studies analyzing the impact of the policy mix on technological change. Throughout the paper we illustrate the proposed concept by using the example of the policy mix for fostering the transition of the German energy system to renewable power generation technologies. Finally, we derive policy implications and suggest avenues for future research.

11. Title: Economic Growth, Human Capital and Structural Change: A Dynamic Panel Data Analysis
Authors: Aurora A.C. Teixeira, Anabela S.S. Queirós.
Abstract: Human capital is identified as one of the main determinants of economic growth and plays an important role in the technological progress of countries. Nevertheless, existing studies have to some extent neglected the importance of human capital in the growth process via the interaction it can have with a country’s industrial specialization. Additionally, the emphasis is mainly placed on supply-side determinants, while demand-side factors are neglected, particularly the relevance of the processes of structural change. Thus, using a growth model which integrates variables from both the supply side and demand side, we assess the direct and indirect effects of human capital on economic growth, including in the latter the interaction of human capital with the industrial specialization of countries. Based on dynamic panel data estimations, we found that human capital and the countries’ productive specialization dynamics are crucial factors for economic growth. Moreover, the interaction between human capital and structural change in high knowledge-intensive industries impacts significantly on economic growth. However, the sign of this effect depends on the type of country and the period of analysis. Specifically, over a longer time span (1960–2011) and for more highly developed (OECD) countries, the impact of the interaction between human capital and structural change is positive. When we also include transition and Mediterranean countries over a shorter time period (1990–2011), we find that human capital significantly and positively impacts on the countries’ economic growth but the effect of human capital via specialization in high-tech and knowledge-intensive activities is negative. The latter result indicates that the lack of industrial structures able to properly integrate highly educated individuals into the productive system leads countries to experience disappointing economic returns.

12. Title: Co2-Reducing Innovations and Outsourcing: Evidence From Photovoltaics and Green Construction in North-East Italy
Authors: Riccardo Leoncini, Sandro Montresor, Francesco Rentocchini.
Abstract: The paper investigates whether innovations entailing a perceived reduction of CO2 emissions are related to outsourcing. Some research hypotheses are put forward and tested on a sample of firms in two key ‘green-industries’, sustainable buildings and photovoltaics, in a regional context (North–East Italy) for which detailed survey-based information could be collected. An effect on CO2 reducing innovations is found for the externalisation of tangible activities only, as opposed to intangibles, whose outsourcing even decreases them. The results are robust in econometric terms, and suggest some new environmental implications of the standard ‘make-or-buy’ decisions of firms.
13. Title: Openness and Innovation in The US: Collaboration Form, Idea Generation and Implementation
Authors: John P. Walsh, You-Na Lee, Sadao Nagaoka.
Abstract: Much current work in management of innovation argues that it is becoming increasingly necessary for inventors and their firms to exploit information and capabilities outside the firm in order to combine one’s own resources with resources from the external environment. Building on this prior work, we examine the relationship between collaboration and innovation. Using detailed information on a sample of triadic patents, with over 1900 responses in the US, we report on the rates of collaboration of various forms, and test the effects of collaboration. Our results suggest that just over 10% of inventions involve an external co-inventor and about 23% involve external (non-co-inventor) collaborators (with 27% involving any external collaborators). We find evidence that heterogeneous collaboration and university-industry collaboration in inventing drive higher invention quality. However, vertical collaboration at the inventing stage is relatively more critical to commercialization at the implementation stage than is university-industry collaboration. These results suggest that the impact of different forms of collaborative innovation may vary depending on the stage of the innovation process.

14. Title: Job Choice in Academia
Authors: Jürgen Janger, Klaus Nowotny.
Abstract: The asymmetric international mobility of talented scientists is well documented, yet there is little evidence about the reasons why scientists choose particular jobs. Building on an extended human capital model of science, we unify a dispersed literature relevant for job choice to formulate hypotheses which we test in a unique international quasi-experiment among more than 10,000 researchers. We find that attractive jobs satisfy researchers’ “taste for science” and increase their expected scientific productivity, responding to both intrinsic and extrinsic motivations. In particular, while salaries, research funding and working with stimulating peers matter, we provide unique estimates of the importance of organisational and institutional factors: early stage researchers are willing to trade off a substantial amount of salary for early independence and tenure perspectives; later stage researchers favour jobs which make it easy to take up new lines of research. Research-only positions are considered as less attractive than jobs with a moderate amount of teaching. Our findings have important implications for the organisational design of research universities and the competitiveness of European science in light of the brain drain of highly talented scientists towards the U.S.

15. Title: The Frequency of End-User Innovation: A Re-Estimation of Extant Findings
Authors: Nikolaus Franke, Florian Schirg, Kathrin Reinsberger.
Abstract: Recent studies have found that large numbers of consumers innovate. In our study, we provide a re-estimation of the figures provided in the extant literature. We do so by conducting a study in which we apply two different methods of data collection: (1) telephone interviews, the method considered most valid in previous research, and (2) personal interviews, which involve much higher effort but induce better individual recollection. Using telephone interviews, we measured a user-innovator frequency of 10.8% in our sample. In stark contrast, personal follow-up interviews resulted in a frequency of 39.7%, indicating a considerable underestimation in extant research. We then used the correction factor generated to re-estimate findings on user innovation frequency in Finland, Japan, Korea, Sweden, the UK, and the USA. It appears that user innovation is indeed a mass phenomenon that should not be overlooked by policymakers or firms.
