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1. Title: Varieties of Scientific Knowledge and Their Contributions to Dealing with Policy Problems: A Response to Richard Nelson’s “The Sciences are Different and the Differences Matter”
Authors: Richard Whitley
Abstract: The substantial differences between the kind of knowledge characteristic of classical mechanics and that found in much 20th century physics, biology and the human sciences have made the belief that there is a single model of scientific knowledge best represented by Newtonian physics increasingly untenable. The more that sciences deal with phenomena that are complex in terms of their internal structures, are partially constituted by their connections to their contexts, and whose causally influential processes are subject to endogenous change, the more important it is to recognise the diversity of the kinds of knowledge they produce and their varied connections to material and social technologies. Theories and models that differ in their contextual independence, complexity of internal structures and specificity of causal processes contribute in different ways and under different conditions to the resolution of policy issues. Applying causal models of what worked in other situations to policy problems often fail because key contingencies not included in such models have changed and/or their success has itself altered actors’ perceptions and preferences.

2. Title: The Three Legs of a Stool: Comment on Richard Nelson, “The Sciences are Different and the Differences Matter”
Authors: Wesley M. Cohen, Jon Fjeld.
Abstract: In our response to Nelson’s important argument regarding the fit of research methods with the subject matter of various natural and social sciences, we highlight the complementarities offered by combining qualitative analysis with modeling and statistical analysis, focusing on economics. The argument is illustrated using a discussion of two studies on the economics of innovation.

3. Title: Additionality or Crowding-Out? An Overall Evaluation of Public R&D Subsidy on Private R&D Expenditure
Authors: Marianna Marino, Stephane Lhuillery, Pierpaolo Parrotta, Davide Sala.
Abstract: This study analyzes the effect of public R&D subsidies on private R&D expenditure in a sample of French firms during the period 1993–2009. We evaluate whether there is any input additionality of public R&D subsidies by distinguishing between R&D tax credit recipient and non-recipient firms. In addition, combining difference-in-differences with propensity score and exact (both simple and categorical) matching methods, we assess the effect of R&D subsidies between treated (subsidy recipients) and controls (subsidy non-recipients) as well as between differently treated (small, medium and large subsidy recipient) firms. Furthermore, we implement a dose–response matching approach to determine the optimality of public R&D subsidy provisions. We find evidence of either no additionality or substitution effects between public and private R&D expenditure. Crowding-out effects appear to be more pronounced for medium-high levels of public subsidies, and generally under the R&D tax credit regime. A number of robustness checks corroborate our main findings.

4. Title: Governing Sustainability Transitions Through Business Model Innovation: Towards A Systems Understanding
Authors: Ronan Bolton, Matthew Hannon.
Abstract: This paper examines the role of innovative business models in the transformation of socio-technical systems. Focusing on decentralised energy technologies, we explore business model innovation in the context of a transition towards a more sustainable energy system. We conduct an empirical study of two Energy Services Company (ESCo) models for the deployment of combined heat and power with district heating (CHP/DH) infrastructure in the UK. Based on these case studies we illustrate the different ways in which Local Authorities develop business models to create and capture value from more efficient resource use and to deploy sustainable technologies. Drawing from systems theories in the business model and socio-technical literatures, we analyse the interfaces between business models, energy infrastructure and institutions. We propose that a systems based approach to the analysis of business models as embedded in their socio-technical contexts can offer new insights into the dynamics and governance of sustainability transitions.
5. Title: The Role of Pilot and Demonstration Plants in Technology Development and Innovation Policy
Authors: Hans Hellsmark, Johan Frishammar, Patrik Söderholm, Håkan Ylinenpää.
Abstract: Pilot- and demonstration plants (PDPs) represent bridges between generating basic knowledge and technological breakthroughs on the one hand, and industrial applications and commercial adoption on the other. This paper reports on a longitudinal study of how two technological fields that received significant public funding evolved—biochemical conversion of biomass and thermal conversion of black liquor. In doing so, this study makes two contributions. First, it provides a framework for analyzing the roles of various types of PDPs in developing new technology. The framework highlights the learning processes taking place at and around these plants and how they contribute to reducing different types of risks. It also elaborates on the importance of actor networks and institutional preconditions, and how both network performance and institutions can be influenced through various strategies. Second, the article contributes with new insights into the challenges of innovation policy in a PDP context. A policy mix is often required because policy cannot be considered meaningfully at a single level of government and will therefore be influenced heavily by limited foresight and politics (both nationally and locally). Therefore, policy must address both the need for parallel and iterative public funding of R&D and different types of plants, as well as attempts to directly influence collaborative processes in actor networks.

6. Title: Essential Patents and Standard Dynamics
Authors: Justus Baron, Tim Pohlmann and Knut Blind.
Abstract: We analyze the rate and direction of technological progress of standards subject to declared standard-essential patents (SEP). We observe continuous and discontinuous changes in a sample of 3500 ICT standards. Standards including SEPs change significantly more often than other standards. This difference is particularly pronounced if ownership over patents is concentrated. Furthermore, standards subject to SEPs are characterized by a more continuous pattern of technological progress. While the existence of SEPs is correlated with a significantly higher number of continuous standard upgrades, standards subject to SEPs are much less likely to experience discontinuous standard replacements. In particular, standards are less likely to be replaced if the owners of the SEPs are relatively more specialized on the technological field of the standard.

7. Title: The Allocation and Effectiveness of China’s R&D Subsidies - Evidence from Listed Firms
Authors: Philipp Boeing
Abstract: In this study we investigate the allocation of China’s R&D subsidies and their effectiveness in stimulating business R&D investments for the population of Chinese listed firms between 2001 and 2006. With respect to subsidy allocation, we find that firm selection is mainly determined by prior grants, high quality inventions, and minority state-ownership. Market-oriented provincial governments distribute grants less frequently, and firms located in developed provinces receive grants more often. Considering effectiveness, R&D subsidies instantaneously crowd-out business R&D investment but are neutral in later periods. In 2006, one public RMB reduces business R&D investments by half an RMB. However, crowding-out is not prevalent for repeated recipients of R&D subsidies, high-tech firms, and minority state-owned firms.

8. Title: Which Gender Gap? Factors Affecting Researchers’ Scientific Impact in Science and Medicine
Authors: Catherine Beaudry, Vincent Larivière.
Abstract: The article examines whether scientific production, research funding, Impact Factor of journals and size of collaborative teams have an influence on the propensity to receive more citations, and whether the influence of these factors differs across genders. Using a very complete database of funding, scientific papers and citations compiled at the individual researchers’ level, we estimate panel data regressions on the discipline-normalised citation rates of individual academics in Quebec. Our results show that although most of the indicators examined have a positive influence on the relative citation rate, when it comes to gender differences, not having enough public funding and raising private funding appear slightly detrimental for women in the health sciences. In addition, when women collaborate with the same number of co-authors as men, or target similar Impact Factor journals, their articles are less cited then those of their male colleagues. Almost no gender effect is found in the natural sciences and engineering where women are still a minority. Our results worryingly show that academics who publish with a larger proportion of female co-authors are less cited. Furthermore, when targeting similar Impact Factor journals, researchers who collaborate with a higher proportion of female co-authors are consistently less cited in both the health and NSE fields than if they were publishing with a male dominated group of co-authors.

9. Title: Technological Acquisitions: The Impact of Geography on Post-Acquisition Innovative Performance
Authors: Killian J. McCarthy, Hendrik Leendert Aalbers.
Abstract: Our empirical study considers the impact of geography on post-acquisition performance for technological acquisitions. Relying on insights from the transaction costs and international business literatures we suggest that both geographic distance and borders influence post-acquisition innovative performance. Examining the patent portfolios of 3683 high tech acquirers in the period 2000–2012 we support a ‘liability of distance’ hypothesis and show that every 1000 km between the target and the acquirer costs as much as 19 lost patent applications. We do not find support for a ‘liability of foreignness’ hypothesis, however, but show in fact, that else equal, cross-border deals result in 3.15 additional patent applications. For high tech acquirers we find that ‘foreignness’ appears, therefore, to be more of an ‘asset’ than a ‘liability’. We find that the lion’s share of this is attributable to cultural differences.

10. Title: Modelling the Dynamics of Technological Innovation Systems
Authors: Bob Walrave, Rob Raven.
Abstract: Currently there is no formal model describing the dynamics of technological innovation systems. This paper develops a system dynamics model that integrates the concept of ‘motors of innovation’, following the literature on emerging technological innovation systems, with the notion of ‘transition pathways’ that was developed as part of the multi-level-framework thinking. As such, the main contribution of this paper is a cross-over of two key-frameworks into a system dynamics model that can serve as underpinning for future research. The model’s behaviour is illustrated by means of analyses of TIS dynamics in the context of different transition pathways, under different resourcing conditions. The paper also provides a future research agenda, pursuable by means of experimentation and/or further development of the presented model.

11. Title: Service regime and innovation clusters: An empirical study from service firms in Taiwan
Authors: Yuan-Chieh Chang, Min-Nan Chen.
Abstract: The paper extends a notion of service regime framework as a synthesis approach to understand the diversity of innovation patterns in service firms. The service regime framework consists of three dimensions: innovation trajectories, appropriability, and user involvement. A dataset of leading top 311 Taiwanese service firms is collected through the postal questionnaire survey. The results reveal three newly stylized patterns of innovation in service firms: coupling innovation trajectories, joint use of formal and informal appropriability, and intimate user involvement. Moreover, four clusters following the firm-specific assumption to characterize heterogeneous compositions of the service regime are identified. The paper concludes that the service regime framework plays a major role in distinguishing specific service innovation clusters among firms and sectors. Finally, some policy implications for promoting service innovations are provided.

12. Title: Royalty Sharing, Effort and Invention in Universities: Evidence From Portugal and Spain
Authors: Pere Arqué-Castells, Rui M. Cartaxo, Jose García-Quevedo, Manuel Mira Godinho.
Abstract: Portuguese and Spanish universities have adopted well-defined royalty sharing arrangements over the last fifteen years. We investigate whether such royalty sharing arrangements have been effective in stimulating inventors’ efforts and in ultimately improving university outcomes. We base our empirical analysis on university-level data and two new self-collected surveys for both inventors and Technology Transfer Offices (TTOs). Evidence from the inventors’ survey indicates that one third of respondents are incentivised by current royalty sharing arrangements, one third could be incentivised by higher royalty shares, and the remaining third is totally insensitive to royalty sharing. Plain regressions on university level datasets suggest that the incentive effects documented by the inventors’ survey fail to translate into increased patenting or licensing income. It would seem that inventor royalty shares are not as influential as they could be, due to the poor commercial prospects of university inventions. Among other possible reasons, these poor prospects appear to reflect the fact that inventors are unable to produce potentially licensable inventions, or that eventually TTOs may not be focussing enough on commercialising their inventions.

13. Title: Unique Synergies in Technology Acquisitions
Authors: George Chondrakis
Abstract: Acquisitions are often seen as an instrument to outsource the R&D function of the firm, but we know little over how acquirers profit from the redeployment of the target’s resources. Using the strategic factor market theory as a guide, this paper explores the conditions under which technology acquirers capture value by generating unique synergies with the target. Analysis of a sample of technology acquisitions suggests that private synergies exist when the acquirer is more technologically proximate to the target as compared to other potential acquirers. This results in a higher acquisition likelihood and stock market reaction to the acquisition announcement. It is also shown that patent ownership allows acquirers to take advantage of heterogeneous resource complementarity and generate inimitable synergies with the target firm. But this effect is evident only in complex technology industries where a relatively high patent portfolio overlap increases the acquisition likelihood and stock market reaction to the acquisition announcement.

14. Title: The Strength of Long Ties and the Weakness of Strong Ties: Knowledge Diffusion Through Supply Chain Networks
Authors: Yasuyuki Todo, Petr Matous, Hiroyasu Inoue.
Abstract: Using a large firm-level panel dataset for Japan, this paper examines the effects of the structure of supply chain networks on productivity and innovation capability through knowledge diffusion. We find that ties with distant suppliers improve productivity (as measured by sales per worker) more than ties with neighboring suppliers, which is likely because distant firms’ intermediates embody more diversified knowledge than those from neighboring firms. Ties with neighboring clients improve productivity more than ties with distant clients, which is likely because neighboring clients more effectively diffuse disembodied knowledge than distant clients. By contrast, ties with distant suppliers and clients improve innovative capability (as measured by the number of registered patents), whereas ties with neighboring suppliers or clients do not affect innovative capability. In addition, the density of a firm's ego network (as measured by how densely its supply chain partners transact with one another) has a negative effect on productivity and innovative capability, implying knowledge redundancy in dense networks. These results suggest that access to diversified ties is important for improving productivity and innovation capability through knowledge diffusion.

15. Title: University–industry Collaboration and Firms’ R&D Effort
Authors: Alessandra Scandura
Abstract: This paper investigates the impact of publicly funded university–industry collaboration on UK firms’ R&D effort. We test the hypotheses that project participation has a positive effect on firms’ R&D expenditure per employee and on their share of R&D employment. The paper exploits a novel source of data made up of a set of U–I projects funded by the UK Engineering and Physical Sciences Research Council between 1997 and 2007 and firm-level data available through the UK Office for National Statistics. We employ propensity score matching to select an appropriate control group of untreated firms on the basis of the probability that they participate to U–I partnerships. We then estimate the impact of participation on firms’ R&D effort in two points in time via ordinary least squares regression. The results show a positive and significant impact on the share of R&D employment two years after the end of projects. This is also confirmed by a robustness check. A positive effect on R&D expenditure per employee is found both at the end of the project and two years later. These findings are highly relevant for policy, given that U–I collaboration is among the most frequent policy instruments put in place by local and national policy-makers to foster pre-competitive research and firms’ R&D activities.

16. Title: Social Innovation Research: An Emerging Area of Innovation Studies?
Authors: Robert P. Van Der Have, Luis Rubalcaba.
Abstract: While the adoption of Social Innovation (SI) in the governance and policy domain has fueled a rapidly expanding scholarly literature, this field has become characterized by conceptual ambiguity and a diversity of definitions and research settings. This present situation inhibits the integration of findings. This paper traces the content, scope and relatively short history of modern social innovation research across disciplines by applying network and bibliometric analyses, and explores their relevance to innovation studies. Based on data from 172 publications, we analyze scholarly works that directly address the social innovation topic, allowing us to identify the precedence, dynamics and the current map of social innovation research as an emerging field of study. Our analysis suggests that the SI field is grounded in four distinct intellectual communities arising through a somewhat organized diffusion process: 1) Community Psychology; 2) Creativity research; 3) Social and societal challenges; 4) Local development. The interest of SI in the areas of management and entrepreneurship is only very recent and is currently reflected within existing communities. We forge conceptual bridges between the two (currently very separate) domains of social innovation and innovation studies, and the implications of our finding for further research and policy are also discussed.

17. Title: Improving the Peer Review Process: Capturing More Information and Enabling High-Risk/High-Return Research
Authors: Jonathan D. Linton
Abstract: The Black-Scholes model and the peer-review process are combined to offer more insight into the apparent value of research projects. In doing so high-risk/high-return research is found to be more attractive and financially rational than under the traditional peer review approach. In other words projects with the highest disagreement amongst panel members should sometimes be selected even though the average panel score may not be the highest under consideration. This finding is important as it improves the existing peer review process by utilizing not only the mean value of peer reviews, but also their standard deviation. This note also opens the consideration of the potential of Real Options approaches for decision support for project selection and management of research.

18. Title: Worker-Level and Firm-Level Effects of a Wage Subsidy Program for Highly Educated Labor: Evidence from Denmark
Authors: Ulrich Kaiser, Johan M. Kuhn.
Abstract: We study the effects of a Danish wage subsidy program for highly educated workers on the performance of the persons and firms participating in the program. Using data on the population of program participants, both workers and firms, we find that the program had positive effects on employment and annual earnings during program participation while there are no positive effects for the years after program expiration. At the employer-level, we find statistically significant effects on the number of highly educated employees for both the period of program participation and the subsequent time period. For the total number of employees we only find positive effects during program participation while there are no statistically significant effects for value added, net income, return on assets, wages per employee and labor productivity.

