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1. Title: Catch-up Cycles and Changes in Industrial Leadership: Windows of Opportunity and Responses of Firms and Countries in the Evolution of Sectoral Systems
Authors: Keun Lee and Franco Malerba.
Abstract: This study proposes a framework that aims to explain why successive changes in industry leadership (called also the catch-up cycle) occur over time in a sector. In catch-up cycles, latecomer firms and countries emerge as international leaders, whereas incumbents lose their previous positions. New leaders are then dethroned by newcomers. To identify factors at the base of catch-up cycles, this article adopts a sectoral system framework and identifies windows of opportunity that may emerge during the long-run evolution of an industry. This study proposes three windows related to the specific dimensions of a sectoral system. One dimension is related to changes in knowledge and technology. The second dimension pertains to changes in demand, and the third includes changes in institutions and public policy. The combination of the opening of a window (technological, demand, or institutional/policy) and the responses of firms and other components of the sectoral system of the latecomer and incumbent countries determines changes in industrial leadership and catch-up. Sectors differ according to the type of windows that may open and the responses of firms and other components of systems. Empirical evidence of catch-up cycles is presented from six sectors, namely mobile phones, cameras, semiconductors, steel, mid-sized jets, and wines.

2. Title: Successive Changes in Leadership in the Worldwide Mobile Phone Industry: The Role of Windows of Opportunity and Firms’ Competitive Action
Authors: Claudio Giachetti and Gianluca Marchi.
Abstract: We take a historical perspective to gain insight into the determinants of changes in industrial leadership in the global mobile phone industry from the beginning of the 1980s to 2012. The theoretical foundation of our analysis is (a) the concept of ‘windows of opportunity’ proposed by industry evolution studies, i.e. changes in the technological, regulatory and consumer demand environment offering latecomers the opportunity to overtake leading rivals, and (b) the concept of ‘action aggressiveness’ proposed by the competitive dynamics literature, i.e. the extent to which a firm forcefully takes a large number and a wide variety of actions to outperform its competitors. We show that the potential for leadership changes is greater for firms that are able to undertake ‘aggressive’ competitive actions at the time when ‘significant’ windows of opportunity are open. In particular, we analyze the determinants of two leadership changes: (1) in the second half of the 1990s, when the US giant Motorola lost its number one position, dethroned by its Finnish competitor Nokia; and (2) in the first half of the 2010s, when Samsung of South Korea caught up with Nokia.

3. Title: Rise of Latecomers and Catch-Up Cycles in the World Steel Industry
Authors: Keun Lee and Jee-hoon Ki.
Abstract: This study analyzes the sources of changes in industrial leadership and catch-up by latecomers in the world steel industry since World War II. The shift of leadership from the United States to Japan in 1980 and the subsequent rise of Korea, with POSCO’s output surpassing that of Nippon Steel in 1998, is explained on the basis of a single theoretical framework. We rely on the neo-Schumpeterian concepts of sectoral innovation systems and windows of opportunity for latecomers in catching up with leading countries. These windows include changing generations of technologies, business cycles and demand shifts, and government regulations and other interventions. Japan realized a path-creating catch-up by taking advantage of the opportunity window associated with the emergence of new technologies. Entering as a state-owned enterprise, POSCO engaged in stage-skipping catch-up by utilizing the downturn as a window of opportunity to pay low prices for expanding its facilities and updating its technologies.

4. Title: Preconditions, Windows of Opportunity and Innovation Strategies: Successive Leadership Changes in the Regional Jet Industry
Authors: Dániel Vértesy
Abstract: We analyse the drivers of two successive leadership changes in the regional or mid-sized jet market, a particularly dynamic segment of the commercial aircraft industry. In the first instance, Bombardier, a Canadian newcomer, assumed leadership over the incumbents, BAE and Fokker, in 1995. In 2005, the Brazilian firm, Embraer, became the market leader in terms of number of regional jet deliveries. Our theoretical framework considers discontinuities in the building blocks of sectoral innovation systems as windows of opportunity for which challenger firms can devise strategic responses allowing them to assume market leadership. It also considers preconditions as necessary capabilities limiting the number of potential challenger companies. The analysis of leadership change shows that more efficient engines and technological improvements in subsystems, changing oil prices, business cycles, liberalization of air transport services, scope clauses and government interventions provided technological, demand and regulatory windows of opportunity. Launching new aircraft families (an architectural innovation), targeting the 50- and the 100–120-seat niche markets gave first Bombardier’s CRJ family and later Embraer’s E-Jet family the leadership. The fate of failed challengers and incumbents point to the importance of incumbent traps, technological and financial capabilities, the timing of windows of opportunity, speedy strategic response, a proper evaluation of future demand and sheer luck, as long lead times and sunk costs entrap incumbents and other inadequately responding companies.

5. Title: Dynamic Catch-Up Strategy, Capability Expansion and Changing Windows of Opportunity in the Memory Industry
Authors: Jang-Sup Shin
Abstract: The memory industry has twice experienced a change of market leadership, from the US to Japan in the early 1980s and from Japan to Korea in the 1990s. More than two decades have now passed, however, without further leadership change. This paper examines the reasons for this and discusses its implications for catch-up strategies and changing windows of opportunity for latecomers. It identifies the catch-up strategy that is imperative in the memory industry as a “dynamic catch-up strategy” and investigates how it worked for Japan and Korea until the middle of the 1990s. It then explores why the strategy later became more difficult to implement successfully.

6. Title: A History-Friendly Model of the Successive Changes in Industrial Leadership and the Catch-Up by Latecomers
Authors: Fabio Landini, Keun Lee and Franco Malerba.
Abstract: Successive changes in industrial leadership between both firms and countries (described here as catch-up cycles) have been common in several sectors. This article develops a history-friendly model to explore the role played by technological conditions in the emergence of such leadership changes. The model is inspired by two cases where the emergence of disruptively novel technology played an important role: mobile phones and semiconductors. In the baseline setting the model is able to generate the benchmark case of three cycles with two leadership changes. In particular, the simulation analysis reveals that: (a) the more disruptive the new technology and the lower the incumbents’ capabilities, the greater the shake-up of market shares between incumbents and latecomers; (b) leadership change is more likely to occur when it coincides with certain responses by the actors to the technological disruption, such as a high lock-in behaviour on the part of incumbents; and (c) a technology-driven change of industrial leadership is more likely to occur in the presence of increasing returns to technological investments. The counterfactual experiments show that different catch-up dynamics can emerge depending on the magnitude of technological disruption, the degree of lock-ins, the shape of technological landscape, and incumbents’ initial capabilities. In particular, four other types of catch-up cycle are generated – the aborted cycle, persistent leadership, return of the old leadership and coexistence in leadership between latecomers and incumbents. Each of these cycles is identified with a specific historical case of catch-up.

7. Title: Gradual Catch up and Enduring Leadership in the Global Wine Industry
Authors: Andrea Morrison and Roberta Rabellotti.
Abstract: The wine industry is an extremely interesting sector from a catch -up point of view because the latecomers in the international market have changed how wine is produced, sold and consumed and, in doing so, they have challenged the positions of incumbents. Until the end of the 1980s, the European countries, and particularly France and Italy, dominated the international market for wine. Subsequently, significant changes in the market, namely decreases in consumption by traditional consuming countries, the entry of new inexperienced consumers, and the increasing importance of large distribution have threatened this supremacy. Initially, the USA and Australia and later emerging countries such as Chile and South Africa, gained increasing market shares in both exported volumes and value, at the expense of incumbents. However, some of these newcomers (e.g. Australia) have shown slower growth, opening opportunities for newer entrants such as Argentina and New Zealand. At the same time, some of the incumbents (especially Italy) have innovated, challenging the leadership of France in key markets such as the USA. In this article we investigate the different catch-up cycles in the global wine sector that occurred between the 1960s and 2010, through a detailed analysis of export volumes, values and unit prices. We address issues related to the increasing share in the global market of latecomer countries and the relative decline of the incumbents, as well as possible changes in the market leadership within these two groups.

8. Title: Dynamic Interactions between University-Industry Knowledge Transfer Channels: A Case Study of the Most Highly Cited Academic Patent
Authors: Joaquín M. Azagra-Caro, David Barberá-Tomás, Mónica Edwards-Schachter, Elena M. Tur
Abstract: This paper examines the succession of formal and informal channels of university-industry knowledge transfer, and the local economic impact of their dynamic interaction. To do so, we investigate a highly cited university patent over an extended period of time through a case study methodology. Our work provides three fundamental insights. First, local economic impact can be achieved only after a complex, temporally unfolding sequence of interactions between formal and informal channels of knowledge transfer. Second, in the course of this dynamic interaction, knowledge generated during formal transfer activities may be transferred via informal channels. Third, the method developed can provide information on the variety of knowledge transfer channels related to highly cited patents.

9. Title: The Effects of Licensing-In on Innovative Performance in Different Technological Regimes
Authors: Jong-Seon Lee, Ji-Hoon Park and Zong-Tae Bae.
Abstract: Technology licensing has become an important way to adopt external technology in the growing markets for technology. This study examines the effect of licensing-in on innovative performance and identifies the boundary conditions when this effect is greater in terms of technological regime. We employ the propensity score matching approach and compare the innovative performance between firms that engage in licensing-in and firms that do not to control for the endogeneity issue. Based on the empirical results from the Korean Innovation Survey, this study finds evidence that adopting external technology through licensing-in does not always enhance innovative performance. Additionally, the results show that the effectiveness of licensing-in varies with technological regimes. Adopting licensing-in practices improves innovative performance in industries with relatively (1) high levels of technological opportunities, (2) low levels of cumulativeness, and (3) high levels of appropriability. We also discuss the implications of these findings for research on the market for technology and licensing strategies.

10. Title: The Importance of Pro-Social Behavior for the Breadth and Depth of Knowledge Transfer Activities: An Analysis of Italian Academic Scientists
Authors: Roberto Iorio, Sandrine Labory and Francesco Rentocchini.
Abstract: The debate on the entrepreneurial university has raised questions about what motivates academics to engage with the external environment and what forms knowledge transfer (KT) activities should take. This paper distinguishes between the variety of forms of engagement (KT breadth) and the intensity of collaboration (KT depth) in the analysis of their motivations. The paper relies on a sample of Italian academics from different scientific fields over the period 2004–2008. Whereas previous literature has shown that academics are essentially motivated by learning opportunities, fundraising and satisfaction derived from puzzle solving in research activities, our paper provides evidence of the positive role of an additional motivation for both the breadth and depth of KT: the extent to which the academic scientist advances the societal role of universities (“mission” motivation). We find that both “funding” and “mission” motivations have a positive effect on the variety and intensity of KT activities, with little effect for learning opportunities. Our results show also a higher effect of “funding” and “mission” on the depth of KT activities compared to their breadth.

11. Title: No Money, No Honey? Financial Versus Knowledge and Demand Constraints on Innovation
Authors: Gabriele Pellegrino and Maria Savona.
Abstract: The paper adds to the literature on the barriers to innovation in two ways. First, we assess comparatively what mostly constrains firms’ ability to translate investment in innovation activity into new products and processes, whether it is mainly finance, as most of the literature would suggest, or whether it is mostly knowledge and market-related aspects. Second, we suggest a method to correct for the sample selection bias that often affects empirical contributions to this scholarship. By filtering out firms that are not interested in innovation from those that struggle to engage in it, we obtain a relevant sample of potential innovators, which allows us to analyse the comparative effect of financial and non-financial barriers on innovation success. We find that demand-side factors, particularly concentrated market structure and lack of demand, are as important as financial constraints in determining firms’ innovation failures. This evidence redirects attention from financial to non-financial barriers by considering traditional demand, market structure and regulation factors involved in reduced firm innovation performance. The empirical analysis is based on an unbalanced panel of firm-level data from four waves of the UK Community Innovation Survey (CIS) between 2002 and 2010 merged with data from the UK Business Structure Database.

12. Title: Is There A First Mover Advantage in Science? Pioneering Behavior and Scientific Production in Nanotechnology
Authors: Mareva Sabatier and Barthélemy Chollet.
Abstract: This article investigates whether pioneers in a research field have a sustainable first mover advantage in publications. Combining bibliometric (publications, citations, co-authorship) with survey data on 495 nanotechnology researchers, we analyzed career attributes, professional context and production overtime. Our econometric estimates highlight two main results. First, pioneering behavior is not exogenous: it is more probable among scientists who are already established in their “mother-discipline” (before entering nanotechnology), have a strong collaboration network, and have easy access to field-specific resources. Second, even after controlling for the endogeneity of entry timing, we find a strong first mover advantage: pioneers in the emerging field exhibit significantly higher scientific production in that field in the long run.

13. Title: Testing Regimes in Clinical Trials: Evidence from Four Polio Vaccine Trajectories
Authors: Ohid Yaqub
Abstract: This paper highlights distinctive features of a neglected class of economic activity in the domain of medical innovation, namely the creation of testing regimes in clinical trials, asking how their nature might be expected to affect innovation of medical technology. It argues firstly that clinical trials are not simply about passively validating an already well-known technology and verifying its safety. Rather, clinical trials are part of a more active process of learning that allows pharmaceutical innovations to be useful outside the laboratory. It argues secondly that product development can proceed along a number of long and costly paths before a product’s behavior in actual practice becomes clear, which can make selecting between alternative courses of action difficult. Thus, product choice and product development need to go hand-in-hand. To consider these arguments, the paper maps out four trajectories of polio vaccine development, tracing their paths through clinical trials since the 1950s, and describes some of the defining features of testing regimes for medical innovation. These include institutions that integrate knowledge and co-ordinate skills in testing processes, and capabilities for allocating testing resources, managing testability constraints, sharing knowledge and improving commensurability between testing communities.
