Pierre-Jean Benghozi 
  
Elisa Salvador 
email: elisa.salvador@essca.fr
  
Jean-Paul Simon 
  
Benghozi Pierre-Jean 
  
Simon Jean 
  
  
  
  
  
  
  
The race for innovation in the media and content industries: Legacy players and newcomers. Lessons for policy makers from the video game and cinema industries

Keywords: creative industries, video game industry, cinema industry, intermediaries, R&D and innovation

How do media industries innovate? And how can they compete with powerful new competitors from the information technology world? Innovation is usually linked with high-tech, and "creativity" is associated to media and content industries (MCIs), even if these industries rely on various technologies. The article focuses on the video game and cinema industries. It presents the contrasting specific forms of innovation from these two selected industries. Cultural public policies have always been designed mainly to support the production of creative content and generate social welfare instead of focusing on technological innovations. In the last decades, all these industries underwent significant transformations of their production processes, not to mention the transformation due to the introduction of computers within the firms. The findings raised by recent studies provide a fresh understanding of the nature of innovation, and its place in these industries that does not boil down to simply creating new content. Instead, economic dynamics have recently been opened in creative and cultural companies: a regular capacity for innovation is observable. The paper blends a general outlook that sets the scene of the transformations these industries have gone through with some selected case studies to highlight some innovative elements. The evolution of the development models and the changes brought by technology raise questions about how to (re)consider the role of public intervention in the cultural and creative industries (CCIs).

Introduction

How do media industries innovate? In addition, how can they compete with powerful new competitors from the information technology world? Innovation is a pivotal issue but difficult to address in media and content industries (MCIs). As highlighted by Miles and Green (2008: p. 3), "we do not understand well the process of innovation within the creative industries, nor how waves of innovation from elsewhere impact upon them". Innovation 1 is usually linked with high-tech, and "creativity" is associated to MCIs, even if these industries rely on various technologies. 2 This has consequences on the role and the formulation of appropriate public policies: policy makers dealing with cultural and creative industries (CCIs) face many new challenges, as the digital economy follows different objectives and modes of regulation, with sometimes-contradictory features. The question, then, is to what extent can the distribution of online content support an economic model that is efficient and sustainable enough to finance the technological innovations associated with digital developments [START_REF] Lash | Economies of signs and space[END_REF]. Cultural public policies have always been designed from a supply perspective, mainly to support the production of creative content and generate social welfare. Moreover, public intervention in CCIs is built upon the externalities experienced by society at large (Unesco, 2005).

In general, "over the years, the concept of innovation has profoundly changed in economics and strategic management" (Benghozi, Salvador, 2016: 3). Most CCIs consider innovation as a "normal" aspect of business operations and strategy [START_REF] Potts | Introduction: creative industries and innovation policy[END_REF] and they may have trouble separating investments in projects from investments in innovation technologies.

The digital age supports disruptive economic changes in the CCIs: it alters the traditional business model of these industries. Digitization lowers entry barriers to newcomers such as technological suppliers, and gives a key role to new distribution channels such as aggregation platforms [START_REF] Gawer | Bridging differing perspectives on technological platforms: Toward an integrative framework[END_REF][START_REF] Benghozi | Are traditional industrial partnerships so strategic for research spinoff development? Some evidence from the Italian case[END_REF][START_REF] Benhamou | Le Livre à l'heure numérique. Papier, écrans[END_REF]. As a result, the usual categories (disruptive/incremental, product/service, technolgy/service…) used to deal with innovation are challenged. CCIs are highly illustrative of this phenomenon of reshuffling. This broad dimension of innovation is in line with recent trends identified in the music, cinema and video game industries.

According to Cooke and De Propris (2011: 366), recent studies have found CCIs to be "more innovative than other manufacturing and service sectors." Notwithstanding, these industries are "only tangentially mentioned in Europe 2020, in relation to the European Union's agenda to promote a smart, as well as sustainable and inclusive growth; where smart growth means 'developing an economy based on knowledge and innovation'." And Foord (2008: 111) has called for "a deeper understanding of the innovation and production linkages" between CCIs and the other sectors of the knowledge economy. The European Union policy agenda for "smart" economic growth should take into account the concrete potentialities of innovations generated by these industries (Cooke, De Propris, 2011: 369-370). Additionally, CCIs are associated with various forms of "hidden 3 innovation" [START_REF] Barge-Gil | Hidden Innovators: The Role of Non-R&D Activities[END_REF][START_REF] Brandellero | Keeping the market at bay: exploring the loci of innovation in the cultural industries[END_REF][START_REF] Green | Hidden innovation in the creative sectors[END_REF] and perceived to offer a limitless supply of new ideas for potential innovations. The debate about the nature of innovation investments in 1 A detailed review about the paradoxical findings that explain the particular state of the literature on innovation in CCIs is provided in [START_REF] Benghozi | Investment strategies in the value chain of the book publishing sector: how and where the R&D someway matter in creative industries?[END_REF]. Even the studies that aim at investigating the potential of R&D to support the CCIs (e.g. [START_REF] Cunningham | An Innovation Agenda for the Creative Industries: Where is the R&D?[END_REF]Foundation for RST, 2003) do not provide any analysis of the processes and/or technologies adopted. 2 This article is based on Benghozi, Salvador, Simon (2015) report. 3 As highlighted by [START_REF] Watson | Invisible Agents and hidden Protagonists: Rethinking Creative Cities Policy[END_REF]Taylor (2014: 2431): "One crucial element of the complexity of production in the cultural and creative industries is the issue of "hiddeness", that is to say the invisibility to policy, or lack of acknowledgement in policy, of particular actors and particular local creative practices".

the creative value chain thus calls for a reversal of perspective in order to find ways to finance the significant risks associated with technological breakthrough innovations.

Cultural policies on this point share common features in different countries and sectors [START_REF] Jaw | Managing Innovation in the Creative Industries-A Cultural Production Innovation Perspective[END_REF]). Yet, the contrasting cases of MCI subsectors show that these industries are coping in different ways with technological waves. In the last decades, they have undergone significant transformations in their production processes (digital recording, computerized editing of films, desktop publishing), as well as transformations due to the introduction of computers within firms (business processes). The video game and the cinema industries illustrate two different configurations of this: a recent industry born at the heart of technology versus a sector where the place of technology had always been independent from production [START_REF] Cunningham | An Innovation Agenda for the Creative Industries: Where is the R&D?[END_REF]. Despite these differences, digital movements in the CCIs share common features (Muller et al., 2009): high variability and scalability of business models, the emergence of new external actors driven by technology and new forms of technical intermediation, industrial partnerships, and a rebalancing and sharing of value and investments. The place and the very nature of innovation in these industries do not boil down to simply creating new content. Instead, economic dynamics have recently been opened in CCIs: a regular capacity for innovationdeployed in very different waysis observable.

Building on a previous analysis of the evolutions of the cinema industry (Benghozi et al., 2015), taking into account the main outputs of this research, the paper attempts to assess how these transformations could impact public policies, and whether legacy policies need reconsideration to keep up with the changes. To introduce another perspective, we contrasted this analysis of the cinema industry with that of the videogame industry.

These evolutions question cultural policies initially designed to deal with traditional approaches of innovation, based on the decoupling of technology and creation, thereby making them ill-adjusted to the changes. The paper attempts understanding how these transformations should lead to revamping the way policymakers have been grappling with cultural industries. In other words, it aims at questioning the prerequisites of cultural policies rather than offering new forms of intervention.

Therefore, this article presents the contrasting specific forms of innovation from the two selected industries: video games and cinema (Section 1). Section 2 explores more specifically the role played by information technology players in CCIs, as they have developed their technical intermediation functions in a new digital-based ecosystem [START_REF] Benghozi | Are traditional industrial partnerships so strategic for research spinoff development? Some evidence from the Italian case[END_REF][START_REF] Corallo | The Digital Business Ecosystem[END_REF]. Finally, the third section highlights the consequences of these findings for a possible reconfiguration of cultural policies to accompany these transformations.

The various roles played by technology in CCIs

Online information and communication technologies as an engine of change: the case of video games

The video game industry was "born digital" from the start and technology has played a pivotal role in its development and growth since the beginning. This industry promotes the proliferation of various forms of monetization, and business models, with regular new entrants who bring disruptive perspectives and the links with digital technology industries (equipment, operating systems, and telecom operators) are strong. Throughout its evolution, this industry has faced structured time cycles marked by the succession of technical innovations, renewal of games and new forms of monetization. The result is unprecedented forms of articulation between different technologies 4 and competition between oligopolistic gaming companies (like Sony, Nintendo, and Microsoft) and new actors driven by the timely success of certain games. For its first thirty years, the video game sector relied on game consoles. Despite its relatively short history, this industry, with 1.2 billion active gamers worldwide as of 2013, has become a huge economic force that is expected to reach a turnover of US$102.7 billion worldwide in 2017 (Newzoo, 2015a), addressing every kind of channel: personal computers, tablet, television, on-line and mobile phone. The birth of the video game industry was concomitant with the emergence of the public microcomputer. This physical console market is currently offset by the development of new channels, web games, cloud gaming, and gaming on mobile devices. The industry saw the emergence of third-party development companies between the late 1980s and the early 1990s, creating the first separated middleware modules to handle graphics in videogames: Crytek and Trinigy emerged as the most popular core game engines (De Prato et al, 2010: 77). An additional set of companies currently provides data analytics tracking on how consumers interact with the "freemium" model of games: this is the case for Swrve5 or Ninja Metrics. 6By the same token, new big data tools and the growth of the mobile Internet triggered the creation of companies, providing all kind of metrics, panels, and analytics solutions, like AppAnnie, Flurry, or Datasift. Since 2004, the online and wireless market has grown with remarkable rapidity, driven by an increase in the number of broadband subscribers, innovation in available games, the transition to handheld devices, and the newest generation consoles. Online and wireless video games have become the largest product segment of the industry. Newzoo gives the following distribution of revenues per screen in 2016 for an estimated global turnover of $99.6 billion (Figure 1). The mobile segment is expected to reach $45 billion by 2018, a 23% compound annual growth rate since 2014 (Newzoo, 2015b). This diversification of delivery channels brought by mobile and online video games allowed for a shift from console games/packaged products and a handful of global publishers, to a self-publishing model (as illustrated with Rovio, the Finnish publisher of "Angry Birds"), which created opportunities for companies located in smaller markets to reach a global market. Social networks like Facebook also contributed to popularize games on these platforms (e.g. Zynga's "Farmville"), offering simple games based on servers allowing for the kind of interaction offered by massive multiplayer online games, and fuelling audience and revenue growth in the online games segment [START_REF] De Prato | Global trends in mobile: A new global landscape for supply and demand[END_REF]. For example, Riot Games, a company founded in 2006, released its game "League of Legends" in 2009, which became the most played personal computer game ever, with over 67 million plays on average per month. At the same time, the original business model of video games, inspired by publishers' boxed products (a game to install or use on a console) is outdated as business models become more diverse, now including pay-per-play, freemium, crowdfunding, bundling and subscriptionbased models. Indeed, free-to-play is now dominating the worldwide market for mobile games (Mobile Game Arch Roadmap, 2013). Furthermore, the advent of the Internet and mobile technology introduced highly disruptive business models, and newcomers and their innovative scenarios are re-shaping the global landscape of the traditional industry. The development of the mobile Internet supported the expansion of the video game sector, which currently represents now a significant share of sales on the Apple AppStore. As well, many Asian video-game giants were born online, like the now world Chinese leader Tencent.

Thus, online and mobile games acted as an engine of change within the video game industry. The alternative business models that users face when entering the world of online games are actually rather different from those they were used to [START_REF] Prato | The video games industry[END_REF]. Besides, as games are free (either partially or totally), this requires innovative ways to look for new revenue streams (virtual items, in-app purchases). Data analysis and mastering metrics have thus become pivotal for these new business models, which was not the case for boxed games, or even for online pay for games. These companies have thus become pioneers in the use of Big Data.

Innovation in three main streams: The case of cinema

Following the presentation of the video games industry, the case of cinema enables to pursue the discussion about the role of technology in CCIs and the subsequent role of public policies in these industries (Section 2 infra). To this aim, cinema industry was chosen mainly because of its paradigmatic value for public policy, as well as the contrast it offered to video games. If the video games industry was born "digital", among the historical CCIs, the cinema industry is the most technology-based. Its history has been shaped by technical innovations on a greater or lesser extent. The ubiquity of technology has helped to build a complex ecosystem that mixes various players in the technical, production and distribution sectors. Articulations between technical innovations and nature of content appeared in that case, therefore, particularly worth investigating. From a strictly economic point of view, the cinema was arguably one of the first CCIs, and its seminal economic model was established at the beginning of the twentieth century. Cinema is organized as a service economy, on a rental basis, for the copies to be released in theatres and for viewers to pay for admission. Therefore, it historically structured itself around three different streams in terms of investment and business models: the structure of production (feature films), distribution (logistics for circulating copies and collecting revenues from ticket sales), and exhibition (network of the screens). From a historical perspective, a number of prominent periods of technological change have affected the film sector more or less radically. Examples are provided by the introduction of sound film (1920s-1930s), color film (1930s-1960s), television screen (1950s-1960s), widescreen and 3D experiments (1950s), and home-video systems (1970s-1980s), (De Vinck, Lindmark, 2012: 20). During the past three decades, digital technologies have been introduced in the three main streams. Digital comes with cost-efficiencies, increased flexibility, and quality improvements in production. It also brings costs down for distribution, and for duplicating prints. 7In particular, De Vinck and Lindmark (2012: 110) described how digitization has changed the theatrical exhibition landscape: digital cinema provides benefits in terms of consistent projection quality, programming flexibility (including alternative content) and cost savings associated with digital distribution. To illustrate this we can cite the case of UFO Moviez, a firm from Mumbai that claims to be the world's largest satellite-based digital cinema network. It has 4,000 digital screens across the globe delivering films directly to theatres, and ensuring "first day, first show" for film distributors and exhibitors across the country. Disruptive technologies, like the spread of 3D, brought, therefore, market changes. In general, top-grossing films have a strong visual-effects component. Visual effects are presented as high-tech dream factories, helping filmmakers reduce the production costs of shooting outdoor scenes or recreating period settings. Nonetheless, the level of expertise necessary for high-quality visual effects is rare. The UK became a global center for visual effects work in commercials, and boasts some of the world's leading companies producing technology and tools for this industry (there are many specialist companies in Soho, London, that employ hundreds of animators, artists and programmers).

Otherwise, DreamWorks, a US animation film company, can be cited as an interesting example8 of cooperation among firms with different technical resources, combining technology and the "artistic" dimension for the creation of full feature animation films. As CEO Katzenberg argues: "We have transformed over the years from hand-drawn animation to computer-generated films to being a leader in 3D entertainment. Our strategy has remained the same: to produce great stories that are creatively driven and technologically state-of-theart."9 Looking at business model innovations, the virtual distribution exemplified by UFO Moviez opens a window of opportunity into the area of digital film distribution. A well-known example is provided by the French start-up Ymagis that developed a financial option (like a toll on the delivery of contents and a virtual print fee) to support the equipment of theatres for digital exhibition, thus blending financial and technical services. Ymagis assists cinema exhibitors tackle the digital revolution by providing financing to help them bear the costs of the transition from 35mm to digital projection.

Online distribution is also something of a revolution in this area, progressing quickly with over 400 unique online services around the world.10 Additionally, the content community (cf. featuring companies such as Fox, Paramount, Sony, and Universal) has partnered with webbased companies like IBM and Microsoft, as well as manufacturers like Nokia, Sony, and Samsung), and digital rights management vendors in the digital entertainment content ecosystem to create "Ultraviolet". This is an interoperable platform for consumers to build, access, and share content libraries across devices and servicesboth within and outside the home. It remains to be seen whether this fast revolution will continue to progress at this rate.

Information technology players surfing on innovations

The digital revolution of MCIs is largely a revolution of intermediation in its various components. New players emerge and offer unprecedented solutions for aggregating and distributing content, designing original terms of marketing and transaction adapted to this new framework (free subscriptions, micro-payments, virtual goods). "Intermediaries are organizations that emerge to perform such middleman services as brokering, facilitating, promoting and other value-adding activities between actors" [START_REF] Laur | Catching Regional Development Dreams: A Study of Cluster Initiatives as Intermediaries[END_REF](Laur et al., : 1911)). According to [START_REF] Benghozi | L'économie culturelle à l'heure du numérique: une révolution de l'intermédiation[END_REF], intermediaries are "active third parties" operating alongside producers and consumers, in order to structure the offer of products or services.

This evolution towards new forms of intermediation is the main engine of the reorganization of cultural industries and technological infrastructure plays a key role in the success of these new cultural intermediaries (Benghozi, Salvador, 2015;[START_REF] Benghozi | L'économie culturelle à l'heure du numérique: une révolution de l'intermédiation[END_REF]. Tran et al. (2011: 82) have argued "while the empirical literature offers substantial advance in understanding what innovation intermediaries do, there remains a lack of empirical insights on how they add value in particular sectors". An improvement is noticeable in recent years: for instance, the literature is focusing more and more on the role of intermediaries in CCIs 11 . The diffusion of the Internet has thus opened many reconfiguration possibilities encouraging experimentation of new forms of intermediation thank to online platforms and the dematerialization of reproduction.

While not new to the economy, the weight of platforms in the digital arena comes from the combination of several converging dimensions. They are organizing the supply and demand for content and services in two-sided markets 12 . Then, they provide a common base of technological development support for innovation, the basis on which different types of services or content can build on. Finally, these platforms are the backbone of a growing data economy, an integral part of the digital world.

Powerful newcomers

The weight of the technology is also the weight of intermediaries and economic actors supporting and supported by information and communication technologies (ICTs): Google, Amazon, Apple, and Internet Service Providers (ISPs). Their importance is incommensurately large compared with that of the cultural sector, which explains their ability to quickly build a place in the landscape of culture, using technological innovations to impose new economic models that have strongly disrupted the sectorial equilibria. Their characteristics can be quite different: large generalists (e.g. Google, Amazon) able to specify their offers by adapting them to specific market segments or types of products/services; new specialist players (e.g. Netflix) developing a particular product/service based on their expertise in the sector and the externalities of networks; and powerful new entrants thanks to the massive success of CCIs (e.g. Rovio, Dreamworks).

Public policies tend to address in different ways different categories of actors (legacy cultural players and newcomers of technology) irrespective of the fact that they all operate within the same extended digital ecosystem. These various new players display specific value networks, including numerous technical intermediaries (Jakob, [START_REF] Van Heur | Editorial: Taking Matters into Third Hands: Intermediaries and the Organization of the Creative Economy[END_REF] and "infomediaries" [START_REF] Chantepie | Révolution numérique et industries culturelles[END_REF], in contrast with past linear value chains. The output (books, CDs, films, videogames) is the result of new cooperation models between several actors (aggregators, distributors, technology providers) with different professional specializations. Such specific industrial 11 Regional Studies has even recently dedicated a Special Issue to "Intermediaries and the Creative Economy" (2015). 12 A two-sided market combines three elements: 1. The existence of two or more groups using the service, with different prices (asymmetric pricing). 2. The existence of crossed network externalities between these groups (a group being all the more attracted by the platform that the participation of the other group is important). 3. The importance of the price-structure, i.e. not only the sum paid on the whole by the two groups but also the decomposition of this sum between the two groups. One side of the market becomes an input for the other side. See also [START_REF] Jitendra | Two-sided markets and their relevance for competition policy[END_REF]. partnerships may not be conceived in the traditional sense, but rather as a set of industrial relations of "networked collaborators" within an ecosystem, or a combination of horizontal and vertical relationships throughout the layers of the ecosystem [START_REF] Benghozi | Are traditional industrial partnerships so strategic for research spinoff development? Some evidence from the Italian case[END_REF]. Technological strategic partnerships trigger the re-arrangement of the business ecosystem, and digitization unifies the entire value chain (from creation/production to consumption), which has been drastically altered and is becoming more complex. Information technology players are bringing new kind of expertise but are keener to explore and establish new forms of interactions with their customers that legacy players were either reluctant or unable to develop due to lack of technical expertise. They also pioneer the use of data mining for compiling viewers' recommendations (Amazon, Netflix, Pandora, Spotify, and Zynga). Amazon is making the best out of the sophisticated ecosystem the company has built around its Kindle since 2007. The media giant from Seattle is now trying to duplicate its successful experience around a new ecosystem for audio-visual contents based on its new device Fire, launched in 2014, and the company has since created its own studios to invest in original content. It commissioned its own original content TV shows, releasing in 2013 the successful series "Alpha's House" [START_REF] Simon | Amazon déclare la guerre des contenus[END_REF]. Google owns its own studios as well. YouTube started exploiting amateur video, a move that left initially legacy players skeptical, but not Google, who bought the company fast enough; only one year after the site was launched. The company anticipated new forms of demand, a new blend of supply and demand brought by user generated contents (Simon, 2016a).

Netflix provides an interesting case of a niche provider, morphing into a global digital company emerging from the very antiquated video home system renting model. The company was established in 1997 as an online solution to the problem of late fees when renting movies. The company interacts with various players within a complex network of commercial relationships and describes itself as "an ecosystem for Internet-connected devices" (Netflix, 2014: 1). Indeed, Netflix designed its strategy under three main assumptions: that Internet TV is replacing linear TV, that apps are replacing channels, and that screens are proliferating. 13 Some other companies involved in the media and content value network usually attract less attention. This is the case of specialized technological suppliers that are building their positions using their technological expertise to serve the creative dimension of media production and cultural works. These specialists can either be insiders, as is the case in the cinema: actors emerge (at least currently) inside the sector. In other cases, they are outsiders, such as in video game companies. 14 Digitization has thus opened up opportunities for an array of smaller or independent players, mostly software companies, to achieve more competitive positions in the value network. They grow through digitization and the deployment of the Internet. For instance, Akamai, founded in 1998 at MIT, use advanced computing techniques to deliver a streamlined web experience to end users. With over 170,000 servers in 92 countries over 1,200 networks, it is the leading provider of cloud services for delivering, optimizing and securing online content and business applications for large media companies, ranking ahead of AmazonCloudFront [START_REF] Benghozi | Out of the Blue: The Rise of CDN Networks[END_REF]. These specialized new technology suppliers have mastered ICT skills overall, but are active and specialized in only a small number of technical areas. Their growth model places particular emphasis on specific operationsrather unusual in the media industrysuch as the management of assets, patenting, and innovative technological spillovers. These companies are playing the role of the "new middlemen," liaising between the different layers of the ICT ecosystem. 13 Cf. for details [START_REF] Simon | The new middlemen of the digital age: the case of cinema[END_REF] 14 Or, historically, in the cinema in the past: cf. sound pictures or TV This somehow "golden age" of the CCIs is not without tensions between the diversification of channels, flows, terminals, and uses on the one hand, and the convergence of platforms and creation of an undifferentiated mass audience on the other. They are the result of the reorganization of the value chain, marked by the multiplication of business models, as well as an unprecedented competition between producers, broadcasters, ISPs, and OTTs. 15 These tensions are sources of uncertainty for economic players and pose new challenges for the regulator. In audiovisual, for instance, new service providers from sectors with different technical and economic practices compete with traditional incumbents without the same regulatory or financial constraints (production obligations, quotas, diversity, youth protection, privacy).

Specialized technological suppliers as middlemen

Looking back/looking forward: Policies for the digital age.

Public policies for CCIs are facing several alternatives. A first perspective, which is rather dominant, consists of devising sector-specific policies in parallel, by importing cultural policies conceived historically, according to the type of content or art. A second approach focuses on public policies for actors rather than sectors: this is the case of measures in favor of creative clusters, distribution, and financing or support to new creative firms [START_REF] Foord | Strategies for creative industries: an international review[END_REF]. A third perspective looks at orientating technological policies towards CCIs rather than at adapting cultural policies to the new environment: it is a matter of facilitating the access of CCIs to broader support programs. This has been the approach of the European Commission, for instance, so as to complement the Member states initiatives. Nonetheless, the implementation of these policies calls for an additional standpoint on concrete modalities of application for subsidy and financial support, sectorial regulation, redistribution of value by taxes, ecosystems, and business support.

Policies for global competition: some reflections from the video games industry

The video game industry received much attention from policy-makers in countries like Canada 16 and South Korea, which designed strong proactive sectorial policies over the last decade. In New Zealand, for example, "game production companies are not competing directly with other companies locally but with the rest of the world" (Ministry of Economic Development, 2012: 38). Quebec has claimed a 600% growth in the games business since 2003 and shows an impressive track record: the creation of nearly 9,000 jobs, over 90 companies, many of which are international leaders (Noreau, 2013: 1). This output is the result of both federal and state government policies. These include not only tax breaks but also Canada's location, its education system focused on the industry's needs, the fact that it offers an attractive location for employees, has a highly creative workforce, is a cost effective location, and has among the lowest tax rates in North America.

In South Korea, government involvement took place as online gaming was being progressively recognized as a serious and growing industry. In 2000, the country launched a complex local cultural industrial program to promote the local cultural industry, and public support programs were set up to boost the development of local cultural industries [START_REF] Choi | Challenges and strategies of local cultural cluster promotion policies in Korea[END_REF]. The South Korean government also set up development agencies through the Game Industry Promotion Act of 2006. Other accompanying measures were introduced: creation of a Game Rating Board, an official certification system (for game planners, computer graphic designers, and programmers), and an alternative to military service to provide skilled workers for key (eligible) industries [START_REF] Wi | Innovation and Strategy of Online Games[END_REF]. It is worth noting that these cases show long-term policies that are consistent with existing approaches by both governments. In the Canadian case, government interventions since World War II have helped create the basis of a national cinema in animation and documentary. In South Korea, the emphasis on the ICT sector dates back to the recovery from the 1997 economic crisis.

Most European Union Member States have put in place tax credits for research (like tax deductions for R&D). However, the picture is more contrasted, as only a few countries (France, the Nordic countries, and the UK to a much lesser extent) have been developing specific policies lately. Nordic countries are leaders in Europe for online and mobile games, and two countries in particular have developed specific policies for games: Iceland and Norway. Finland tried to mitigate the collapse of the Nokia model and came up with some policies to support a fast-growing industry, with global leaders like Rovio (publisher of Angry Birds) and Supercell (publisher of Clash of Clans). In France, a specific tax break was introduced in 2008 (up to 20% of a project's eligible costs, to a maximum of 2 million euros), and a specific fund is available, 17 which is managed by the Centre National du Cinema with the support of other government departments. 18 There are other forms of direct public support focusing on R&D in the field of audiovisual and cinema. This is the case of the specialized French funding entity "Recherche et Innovation en Audiovisuel et Multimédia", managed by the Centre National du Cinema. The European Commission has also provided aid to video game and audiovisual industries through various MEDIA Programmes (2007)(2008)(2009)(2010)(2011)(2012)(2013). Initially, it was included as development support for multimedia projects. Support is now available for both cinema and the video game industry within the Creative Europe programme. 19 As well, the Council of Europe has set up specific support schemes for production, digital masters, and theatres with Eurimages, but the output does not appear to be very high at the moment (De Vinck, Lindmark, 2012: 108). In conclusion, the advent of the Internet and mobile technology ushered in newcomers as well as disruptive and innovative business models into the video game industry. These new comers and their innovative scenarios are re-shaping the landscape of the traditional industry. Thus, on line and mobile games acted as an engine of change within the video games industry. Despite its relatively short history, the video game industry has become nowadays a huge economic sector addressing every kind of channel. In the cultural industries, video games occupy thus a unique place. Most creative industries are based on the value of contents, while a video game mostly relies on interaction. Legacy publishing is grounded in the production of content (books, films, news…) that will be reproduced in a similar fashion, so as to be distributed to an audience that will consume the same works along like patterns. On the opposite, videogames require making available a software enabler that will only develop itself in the interaction with the player, in a way that will differ for each player. Therefore, the strategy of the game companies is to increase the engagement of the user and to try to monetize his willingness to go on with the game. In other words, this difference does not simply influence the nature of the projects. It also has a significant impact on how video game companies perceive, design and organize innovation, and on how they are perceived by policy-makers.

Is there a need to depart from "silo thinking" in the cinema industry?

There is much current disagreement among newcomers and legacy players about the ways to finance creation. The latter (legacy content or infrastructure providers) argue that the former 17 Fonds d'aide au jeu vidéo: Fajv: http://www.cnc.fr/web/en/support-fund-for-videogames. 18 See an assessment in Centre National du Cinema (2016). 19 Education, Audiovisual, and Culture Executive Agency: http://eacea.ec.europa.eu/index_en.php and the Creative Europe Desks (http://ec.europa.eu/culture/tools/creative-desks_en.htm).

(newcomers, OTTs) are not taking their fair share of the load, benefiting from both content and infrastructure without making their required contributions, and are siphoning off audiences and revenues. The new players are certainly disrupting legacy business models and displacing revenues, ending former cross-subsidy models. Nonetheless, the benefits attributed to OTTs seem a bit more difficult to establish (Simon, 2016b). The case of cinema is noteworthy because of its paradigmatic character. This exemplary character of cinema is due, on the one hand, to the seniority [START_REF] Benghozi | Histoire économique du cinema français (1895-1995[END_REF][START_REF] Benghozi | Le cinéma, entre l'art et l'argent[END_REF] and the particular scale of public policies in this sector and, on the other hand, to the challenges of possible adaptation of these policies triggered by the evolutions described in Section 1. It is precisely this paradigmatic role of these "vertical" policies in European countries (and beyond Europe, as well), which calls for a comparison with the video game industry. In particular, it may be worth taking a closer look at France, since its funding system, developed over decades, has often been presented as a model. The French system (specific tax, Centre National du Cinema) has been largely copied and inspired many systems in other sectors (audiovisual, animation, video games) as in other countries [START_REF] Sojcher | Quel modèle audiovisuel européen ?[END_REF]. The system can be seen as obligatory savings monitored through a public body, the Centre National du Cinema. This entity collects money from the box office through a tax (TSA) added to the price of the ticket, and then re-allocates these funds to production and distribution, but to a lesser extent. The system was meant to fund supply, as the emphasis of public policies was to increase the level of financing. Recently, it came under criticism for leading to overproduction of films. Nevertheless, French policy-makers did continue to follow their traditional approach, "the funding of creation", and have tried to extend the existing mechanisms to new channels (e.g., they have implemented a tax similar to the TSA on ISPs 20 ).

Some other European Union Member States have mandated financial contributions when these players (ISPs, mobile operators) distribute or "package" audio-visual works. The principle adopted in France was that each company making money from the use of work should contribute to the funding of the creation, and many other European Union regulators agree with this principle. 21 The Media Forum set up by the European Commission in 2011 came up with some related principles to "adapt financial support for audio-visual creation" (solution 4) and "to treat like as like" (solution 5), mostly in the latter case for regulation and tax issues (European Union Media, Forum Executive Summary, 2012 22 ).

Similarly, the Forum d'Avignon came up with recommendations in line with these approaches to "involve new players in financing creation" (Salmon 2012: 50), suggesting the usual approaches of both the introduction of a tax on connected equipment in the wake of the French report [START_REF] Lescure | Culture-acte 2: 80 propositions sur les contenus culturels numériques[END_REF], and mandating obligations "consistent with their influence". This principle sounds nice and (almost) fair, but it leaves open the trickier question of how to implement it. This would require some robust evidence and a clear basis for quantifying their contribution, and defining the "influence" and even the "consistency", as most of the revenues derived from content are indirect (advertising) and not direct sales to customers. Indeed, the case is far more complex, as we are facing sophisticated multi-sided markets. Needless to add, these approaches distort the market and would need a thorough case-by-case analysis to prevent any unexpected consequences, and, according to Salmon (2012: 50-51), "current funding arrangements penalize the emergence of international structures". The report pleads 20 3% of revenues derived from this channel of distribution. 21 For a review of the funding film policies in some European Union countries, see Wutz, Perez (2014: 93-107). 22 http://ec.europa.eu/information_society/media_taskforce/doc/pluralism/forum/exec_sum.pdf rightly for more coordination at the European Union level, but also for "rebalancing power," which, without the legal and regulatory teeth required, may amount to little more than wishful thinking. This approach may again miss the point in a digital networked environment that is now jeopardizing the territorial basis of this funding system, based on the collection of the tax by national movie theatres, with the growth of alternative distribution channels and services provided by suppliers located outside the French territory or even outside the European Union. In this fundamentally global context, the legacy media industries in the European Union, whatever their relative strengths, are fragmented and not in a position to make the best of their own strengths. They are most often followers, not trendsetters. European Union policies could contribute to bringing all the pieces of the puzzle together, by enabling further cooperation and coordination across Member States. To take into account the new parameters of the digital environment, policy makers need to move forward and beyond simply supporting supply (a logic of production). One can wonder whether a departure from "silo thinking" is required: e.g. away from partitioning industrial policies and from any "automatic funding" mechanism.

Conclusions: Towards new forms of public intervention?

The evolution of the CCI development models and the changes brought by technology raise questions about how to reconsider the role of public intervention in the area of culture. The cross-comparison between the two sub-sectors we reviewed reveals some interesting features. First, the case of video games illustrates how an industry can adjust and keep on innovating. It shows many of the innovative characteristics that can be observed, but with less intensity, in other CCIs. Young companies appear to strongly challenge legacy publishers with disruptive propositionsoriginal products, on-line and mobile channels of distribution, experimental business modelsand the real capacity to monetize these by accessing a massive and global audience. Policies were designed to attempt to optimize the benefits of these companies' growth within a global market, and were part of a broader policy in countries such as Canada and South Korea.

Second, the case of cinema shows that an incremental innovation model has also emerged within the industry with ICT industry suppliers, like specialized middleware providers for the video game industry (Benghozi et al, 2015). In a fast-changing technological environment, the relationships between the two complementary visions of the industry (technological/artistic) are evolving towards a more technology-oriented vision. Within a complex value network, some of the players are able to achieve commercial autonomy, thus extending their customer base to other sectors such as video games, broadcasting, advertising, and medical imagery.

One may need to move forward and beyond the mere logic of supply to a logic of production to take into account the new parameters of the digital environment. Increased R&D expenditures would be then more likely to irrigate the whole sector. Actually, there is a possible virtuous path that blends these dimensions: the emerging 3D brought market changes, allowed digital distribution to grow (as with a company like UFO) and pushed theatres to get the necessary equipment, moving away from the catch-22 situation of producers not willing to use 3D for a lack of 3D theatres. This will require departing from "silo thinking," the partitioning of industrial policies, and any kind of "automatic funding" mechanism in a fast-changing world. This also means bringing together all kinds of expertise needed through policies in education, science and technologies. Besides, appropriate ways to finance risk should be sought from a more global viewpoint within the global ecosystem.

Until now, the history of CCIs has mainly been about the ability of technology suppliers to step into the value chain: think about Philips, Sony, RCA or Marconi.

Technology suppliers left the value chain largely unchanged: they sought primarily to provide content for the technologies they offered and thus created alternative content producers (Sony Music or Polydor). The current situation, in a networked economy, is significantly different. Technological dynamics reconstitute the partitioning of distribution channels that recent technological convergence has helped to integrate. They structure distinct integrated channels similar to those that can be found in the video game industry (consoles, mobile, personal computer). Therefore, they are potential levers of an explosion of the content market.

The radical nature of current innovation processes, from a global perspective, should lead to overcoming old R&D perceptions, for example the gap between incremental and disruptive innovations. Different types of innovations are not juxtaposed but rather substitutes in modular arrangements. This has had a great impact on investment strategies: the pace of technological change in networks and content requires massive investments to deploy the necessary infrastructure and the appropriate content production. [START_REF] Benghozi | Innovation and Regulation in the Digital Age[END_REF] argue that this is a new challenge for the public actors in charge of CCIs. Operators' incentives to invest in increasing network capacity are related to anticipating demand for services and content. Otherwise, content providers consider it necessary to increase capacity (regardless of current demand), as they believe they will always find takers. Therefore, the question arises: who takes the investment risk, and how it is compensated? In other words, can the marketing of content be an efficient revenue model to fund innovations in digital networks? Regulation has always had a supply perspective: it focuses on how economic actors downstream can have access to resources made upstream. The issue of sharing risk investments in the value chain thus calls for a reversal of perspective in order to finance the significant risks associated with breakthrough technological innovations.
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