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Introduction 
As   part   of   its   mission   to   transform   the   UK’s   capacity   for   innovation   across   the   Creative   Industries,   Nesta 
commissioned MTM London to undertake a short programme of research and analysis, to inform its understanding 
of: 

1. The key technology trends impacting the evolution of the Creative Industries over the next five years and the 
drivers and barriers of these trends 

2. The  market  impact  and  implications  of  these  trends  for  the  UK’s  Creative  Industries. 

This report sets out the key messages and conclusions coming out of this project.  It includes an analysis of the main 
technology trends impacting the Creative Industries, a review of the drivers and barriers of these trends, and an 
assessment of the implications of these trends for the Creative Industries.  The analysis was structured around a 
short programme of synthesis research, reviewing a broad range of publicly-available research and analysis; a 
programme of depth interviews with 12 expert industry participants; and a workshop involving Nesta stakeholders to 
explore implications and potential future outcomes. 

The work was undertaken between March and May 2012 by a three-person MTM London project team (Stephen 
Adshead, Jon Watts, James Key).  The project team was managed at Nesta by Juan Mateos-Garcia, working 
alongside Hasan Bakhshi and Professor Ian Hargreaves.   

Importantly, given the broad scope of the research, the project team focused solely on identifying and analysing 
trends and their impacts and implications.  The report is intended to be directional, informing Nesta’s   broader  
programme of research.  The conclusions presented in this report represent our best professional judgement based 
upon the available information.  Whilst every care has been taken in the compilation of this report, MTM London 
makes no claims as to the accuracy and reliability of the information contained within and disclaims all warranties. 
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Executive Summary 
The Creative Industries 
This report focuses on the Creative Industries,  defined  by  the  DCMS’s  2001  mapping  project  to  include  13  sectors: 

 Advertising 

 Architecture 

 Art and antiques 

 Computer games 

 Crafts 

 Design 

 Designer fashion 

 Film and video 

 Music 

 Performing arts 

 Publishing 

 Software 

 TV and radio 

Although these sectors are diverse, they have characteristics in common – the DCMS claims that these are 
“industries which have their origin in individual creativity, skill and talent and which have a potential for wealth and job 
creation through the generation and exploitation of intellectual property”. 

In 2009, the Technology Strategy Board (TSB) proposed a further segmentation, between content industries, service 
industries and artefact industries. We have found this refinement helpful in separating the sectors that have a digital 
product and/or technology aided creative process from those that have a physical output and a manual creative 
process. This report focuses on the former as these sectors are most susceptible to the impact of future technology 
trends. 

The technology context 
The Creative Industries employ a broad range of technologies, some generic and some specific to these industries. 
Together these technologies form wider sector or industry ecosystems. The key layers of these technology 
ecosystems are as follows: 

 Hardware – the physical elements of a technology system, from microprocessors through to touch screens and 
cameras. This includes the physical elements of devices (such as mobile handsets and television cameras) and 
components (such as microprocessors) 

 Software – the set of computer programs that are executed on hardware including systems software (e.g. 
operating systems, device drivers and servers) and applications software, the programs that run on operating 
systems. It is at the applications level that software is most specific to the Creative Industries  

 Networks – including telecommunications and computer networks, including internet access networks, and 
broadcasting systems which distribute data on a one-to-many basis. These networks consist of hardware and, 
increasingly, software elements 

 Systems and platforms – systems comprise of software and hardware elements. Platforms are systems that act 
as a foundation for the development of other technologies and services. The most prevalent example of a 
platform is the internet. Other examples include Facebook, Apple iOS and App Store, and Microsoft Xbox. 

Trends framework 
The evolution of the Creative Industries will be determined by the interaction between a complex set of technology, 
business and social factors. At their most simple, technology trends discussed in this report can be considered as the 
product of the invention of new technologies (technology innovation), the adoption of these technologies by industry 
and consumers, and the consequent impact of this adoption on those industries. 

There is rapid global innovation, especially in web applications driven by the possibility of combinatorial innovation. 
Some interviewees perceived an increase in the rate of innovation on the web, particularly with regard to social 
media: “The rate of change is high. My impression is that the area that is moving fastest is everything that is to do 
with social. When you are able to leverage the crowd it accelerates the development of new things”. 
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The adoption of new technologies by consumers is similarly fast – for example, broadband uptake increased from 3% 
of households in 2002 to 74% in 20111 and, over the last 3-4 years, uptake of e-readers and tablets has grown to 
14% and 10% of adults respectively2, leading to dramatic growth in the proportion of book sales on e-readers. 
Software and services technologies, especially web applications, are being adopted at an even faster rate as the 
internet facilitates the diffusion of new products, especially those that are free and can benefit from viral, social or 
network effects – for example, it took Twitter less than 6 years from launch to achieve 10 million users in the UK.  By 
contrast, adoption of industrial technology by businesses is often slower than would be expected given the theoretical 
benefits that the technology brings, especially in highly interconnected markets3. 

Macro-technology trends 
The Creative Industries are being impacted by a set of macro-technology trends that are common to all industry 
sectors. The performance of hardware is increasing, software development is becoming faster and more agile, and 
connectivity is increasing in speed and pervasiveness. These developments provide the building blocks for another 
set of trends, some impacting all industry sectors (discussed in Section 5.3) and others specific to the Creative 
Industries (discussed in Section 6).  

Exhibit A:     Summary of macro-technology trends 

Technology layer Top-level trend Sub-trends

Systems Innovation in 
systems

New user interface devices

Cloud computing

Big data (larger, faster databases)

Real-time interaction

Software
Faster and more 

agile software 
development

Agile / extreme programming

Better programming languages

Open source

Object orientation / libraries

Hardware
Increasing price 
performance of 

hardware

Higher  processing  speed  (Moore’s  Law)

Increasing storage capacity

Higher quality and novel displays

Networks
Faster, more 

pervasive 
connectivity

Increasing reach of fast broadband

Faster mobile networks Connectivity embedded in devices

Increasing home networking

 

Increasing performance of hardware 
The performance of hardware is increasing, and this trend is expected to continue over the next 5-10 years. 
Microprocessors are becoming faster, storage capacity is increasing, displays are becoming higher quality and prices 
are falling across these areas. The implication is cheaper and more powerful components and devices. 

By 2022, microprocessors in consumer devices will have 50-100 times more processing power than today. In the field 
of storage, it is reported that 100TB to 300TB drives may be available in the 2020 to 2025 time range if not sooner4. 

                                                           
1 Ofcom, Communications Market Report (2004; 2011) 
2 Ofcom, Nations and Regions Tracker Quarter 1 (2012) 
3 Bhaskar Chakravorti, The Slow Pace of Fast Change (2003) 
4 http://www.tomshardware.co.uk/hdd-ssd-harddrive,news-34026.html 
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To put this in context, 100TB would be sufficient to store over 66,000 hours of video in high definition, more than the 
average UK television viewer watches in forty-five years5. 

Over the last ten years consumer displays have become higher quality, cheaper and more ubiquitous. LCD has 
become the common technology for television screens and computer monitors, and 3D displays have entered the 
market. E-ink has enabled the development of dedicated e-reader devices, while mobile handsets and tablets come 
equipped with increasingly high-resolution screens, most  notably  Apple’s  ‘Retina  display’. 

Faster and more agile software development 
The rapid evolution of software development has dramatically reduced barriers to entry into the market. 
Developments in programming languages including object-orientation, dynamic scripting and code reuse have made 
building new applications quicker, easier and less risky. Meanwhile, application programming interfaces (APIs) have 
allowed data to be shared between applications, a large-scale support structure has developed and a range of new 
players have entered the market to take on non-key roles in software development. These changes have enabled 
small teams to quickly build products that would previously have required much more human and financial capital. 

Increasing speed and mobility of connectivity 
The fixed and mobile networks used to access the internet are becoming ever faster, and local connections between 
consumers’   devices   will   proliferate   as   home   and   personal   networking   increases.   Combined   with the improving 
capabilities of consumer electronics devices, this is freeing consumers to access content and services on the move 
and enabling the development of new mobile and location-based services. 

Mobile networks are evolving to provide higher speed internet access. At the same time, smartphone penetration is 
rapidly increasing. The result of these trends is that an increasing proportion of internet traffic is generated by usage 
on mobile devices: over the two-year period to July 2011, this increased 600-fold to reach 12.6% of UK web traffic6. 

The opportunities created by increasing mobility are wide-ranging, including services that are location-aware, ‘always 
on’ and highly portable. For example, mobile networking enables services such as Instagram, which allows users to 
automatically upload photographs taken using their phone to a social network. 

Innovation in systems 
These macro-trends are in turn enabling a further set of trends, or innovation outputs, that are impacting all industry 
sectors. Of particular interest to the Creative Industries are the evolution of consumer interfaces and of cloud and 
distributed computing. 

Over the last few years there has been significant development in user interfaces driven by improvements in 
hardware and software. The most important breakthrough has been the emergence of the multi-touch touch screen 
on mobile devices. In addition, motion control has become prevalent in the games console environment and evolved 
swiftly from the use of a physical controller (Nintendo Wii) to an optical system (Microsoft Xbox Kinect). Speech 
recognition technology has reached the level of sophistication at which voice control of personal devices is available 
to mainstream consumers (e.g. Apple’s Siri system for iPhones and Dragon dictation software). Industry participants 
interviewed during the course of the research believe that key areas of future development include: 

 Embedding motion control in a wider range of devices, including television sets and laptops  

 More intelligent voice recognition and control  

 Application of touch screens to new surfaces 

                                                           
5 MTM analysis based on the assumption that the average UK adult watches television for 242 minutes daily (Ofcom) and 3.2Mbps is required to 
stream high-definition video (http://www.bbc.co.uk/blogs/bbcinternet/2009/04/bbc_iplayer_goes_hd_adds_highe.html). The effect of improving 
compression has not been included in the calculation. 
6 Tecmark, Mobile and UK Web Traffic (2011); Cisco, Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update 2011-2016 (2012) 
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 Haptic touch screens which use electrostatic vibrations to transmit a range of textures to the user 

Cloud or distributed computing is the provision of computing or storage services remotely over the internet to a 
dispersed set of users. The key characteristics and benefits of cloud computing include:  

 Rental models – cloud computing enables users to pay only for the computing that they use 

 Scalability – additional computing capacity can be added without additional capital investment 

 Speed of set up and access – services can be quickly accessed and scaled up or down, as required 

 Light local infrastructure – users need not maintain substantial IT systems locally 

Overall, cloud computing services lower barriers to entry, reducing the need for firms to invest in hardware and, as a 
result, have the potential to stimulate increased innovation in web services. Most interviewees believe that the cloud 
is still at a relatively early stage of development and presents significant opportunities for future growth: “Society is 
working through the application of cloud computing – hugely powerful computing capabilities made available to every 
human on earth.  The cloud is still evolving and will continue to have an enormous impact. It will provide a massive 
increase in the availability of very powerful computers, learn from feedback to allow systems to get better and provide 
massive cost reductions”.  At its limit, cloud computing enables companies to reduce their computing infrastructure to 
a set of low-cost internet-connected client machines – in other words, an almost fully off-site model. However, given 
that the processing power of devices is also increasing, there is some uncertainty over which functions might migrate 
to the cloud in future. 
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Trends in the Creative Industries 
These macro technology trends are impacting the Creative Industries, giving rise to further developments, 
summarised in Exhibit B below.  

Exhibit B:     Summary of trends in the Creative Industries 

5.1 Increasing performance 
of hardware

5.2 Faster and more agile 
software development

5.3 Increasing speed and 
pervasiveness of connectivity

5.4 Innovation in systems

6.1 Democratisation of 
content creation

6.2 Fragmentation of 
consumption across a 

diversity of devices
6.3 Evolution of 

platforms for distributing 
and monetising content 

and services

6.4 Diversification of 
online business models 

away from free

6.5 Development of new 
forms of navigation and 

discovery

6.6 Increasingly 
interactive content

6.8 Increasing remote and collaborative working 

6.7 Development of a 
data-rich market ecology

Macro-technology trends Trends in the Creative Industries

 

Democratisation of content creation 
There is an increasing availability of low-cost tools and devices for the creation of content and the delivery of 
services, especially on mobile, reducing the barriers to entry relating to technology cost. For example, iPhoto enables 
the editing and repacking of photographs and other images, iMovie provides simple video editing tools and Viddy 
provides a distribution platform for mobile video. This trend is lowering barriers to entry for the creation of content by 
enterprises as well as consumers. The increasing performance of commodity hardware is enabling organisations to 
perform complex tasks on low cost hardware: “Broadcasting is colliding with consumer technology and devices – 
laptops and tablets are used for production, and commodity IT-based equipment is used within enterprises, rather 
than dedicated hardware prepared specifically for broadcast. Virtualisation of studios is done on standard consumer 
devices.  The implication is falling costs”. 

Over the next 5-10 years it is possible that software tools will support ‘assisted creativity’: “The next wave will be the 
ability to take part in the experience of creation – helping us to draw better, aiding our creativity”.  The implication 
could be an increasing supply of high quality content from a tier of smaller scale producers and developers, 
especially in the film and television sectors. The uncertainty is how far this democratisation of content creation and 
delivery of services will shift consumption towards the content produced by smaller enterprises and consumers:  “It is 
still hard to make good content, but there are lower barriers to entry for people with talent.  This allows many small 
niche players to thrive”.  Overall, increasing fragmentation of content creation is likely to occur. 

Fragmentation of consumption across a diversity of devices 
The diversity of the installed base of consumer devices is increasing, leading to fragmentation of consumption and 
challenges for content and service providers in terms of distribution and monetisation. There are two dimensions of 
fragmentation: first, device fragmentation, with a growing range of connected form factors proliferating across the 
market, including PCs, smartphones, tablet computers, e-readers and other devices (see Exhibit C, below); second, 
within some device categories, there is an increasing diversity of device models – for example, in the mobile 
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smartphone category, there is an increasing range of models in terms of hardware (e.g. screen size and resolution, 
processor) and software (e.g. API). 

Exhibit C:     The expanding range of consumer consumption device categories 

 

 

The diversification of devices means that consumption is fragmenting too. As a result, the Creative Industries are 
facing increasing complexity in addressing the market, with regard to the development of applications for consumer 
devices, managing multiple business models and tailoring content for different devices. 

This has cost implications for the Creative Industries, whether in terms of new requirements for internal skills and 
capabilities or the need for intermediaries and third parties that can help simplify the complexity. This challenge is 
being mitigated, to some extent, by common operating systems (e.g. Android), common web standards (e.g. HTML5) 
and the growth of platforms (see Section 5.3). As a result, the long-term level of fragmentation remains uncertain. 

Evolution of platforms for distributing and monetising content and services 
Platforms are emerging and growing, collectively providing an increasing range of functions, some of them 
innovative. These include sector-specific platforms (e.g. Steam, an internet distribution platform for games) and 
industry-wide platforms (e.g. the iTunes store, which carries a variety of content formats). The functions performed 
range from integrated distribution and monetisation (e.g. Amazon) to social media (e.g. Facebook) and advertising 
(e.g. Google AdSense). New platforms are still emerging, such as the Windows Store that Microsoft launched for 
Windows 8: this will enable the development of apps for PCs. 

Platforms have led to low barriers to entry for providers of content and services. Essentially platforms are a way for 
firms to outsource parts of their business processes, allowing them to distribute to the market, for example, without 
having to set up the infrastructure themselves. This has led to low or zero set-up costs, excluding time costs, and 
facilitated a proliferation of content and services provision on these platforms. However, the consequence of 
providing low set-up costs is that platforms seek income from revenue share or other usage fees, potentially under 
restrictive terms. 

With regard to distribution, the future balance of platforms and alternatives is uncertain. In the case of the App Store 
and Facebook platforms, some interviewees believed that the ‘walled garden’ approach of these platforms would 
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stimulate growth in the use of HTML5, a web standard for multimedia content: “HTML5 is moving faster than 
expected. We are betting on HTML5 as the way forward”. 

Diversification of online business models 
One of the consequences of the low costs of distribution on internet platforms is that content and services are often 
provided at zero cost to the end user, either legitimately or through pirated means. This has increased consumer 
expectations that digital content will be available free of charge7 and has created pressure on revenues for paid 
content on- and off-line. The increasing substitution of digital products for physical products has led to price deflation 
in a number of content industries.  

This has led firms to seek revenues from other activities. There are several sub-trends that may enable publishers to 
diversify their business models: 

 Platforms are creating new markets, especially on mobile devices. For example, the Apple App Store and iOS 
ecosystem has encouraged end-users to pay for content 

 Technology innovation is enabling new forms of consumer payment. For example, the Facebook credits system 
is being used by games developers to take payment for character personalisation, in-game items or even access 
to parts of the game. Games are increasingly being provided as a service: “Everyone is trying their hand at the 
freemium model8. It is a very seductive idea to give something of value away for free, then sell small things for 
lots of money” 

 Crowd sourcing is allowing content creators to raise funds from multiple donors pre-production. For example, 
Kickstarter provides a platform for creators in any category to present projects to an audience, who are able to 
fund the development of a project. 

Future developments in this area are uncertain, especially the future balance between free and pay models in 
different Creative Industry sectors. 

Development of new forms of navigation and discovery 
The increasing abundance of content and services stimulated by lower barriers to entry creates challenges for 
consumers and publishers. For consumers, it is becoming more difficult to navigate and find some forms of content, 
while for publishers and service providers it is more difficult to be found: “Low publishing costs are shifting the 
bottleneck to navigation and  discovery…  This brings new challenges. Navigation, even when you know what you 
want, is a challenge. Discovery is also an issue. The bottleneck has moved further down the line. For example, in 
publishing it is no longer the agents that are the bottleneck, but the ability to find readers”. 

In response, a set of services is developing that help end users find and discover content using methods including 
search, algorithmic recommendation and social recommendation: for example, the Pandora and Last.fm music 
services offer users a personalised ‘radio’  of tracks. The current trend is for increasing use of social recommendation, 
with services such as Artfinder recommending works of art to users based on their social connections. This also 
demonstrates how content discovery systems are affecting Creative Industries in which the core product is not digital: 
“In the past art has had no access outside of galleries. The web democratises art”. 

Areas of further development are likely to include the refinement of search and algorithmic recommendation and 
social recommendation. It is uncertain which forms of navigation and discovery will prevail, which business models 
these will use and who will control them: particular issues include the impartiality of recommendation systems and the 
transparency of any paid placement. 

                                                           
7 http://www.public.site1.mirror2.phi.emarketer.com/Article.aspx?R=1009055 
8 A  “freemium”  model  involves  giving  away  the  core  game  for free, then charging micropayments for additional content such as levels or character 
development. 
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Increasingly interactive content 
The concept of a piece of content as a static product consumed on a uniform device is, to some extent, giving way to 
a more fluid notion of interactive experiences across multiple platforms that change over time. This change is being 
enabled  by  the  connectivity  of  devices.  Consumers’  attention  is  increasingly  diffused  across  interactive  experiences,  
leading to opportunities for firms to develop new business models. However, the extent of change is uncertain and 
varies by sector. 

There are two main areas of development: interactivity with content and interactivity around content. Interactivity 
within content is inherent to computer games, and is increasingly spreading to other Creative Industries. For 
example, in the publishing sector e-books often contain a range of additional features, such as the iPad apps of T.S. 
Eliot’s   The   Wasteland9 and   Jack   Kerouac’s   On   the   Road10 that include marginalia, audio records, maps and 
biographical information about the works. There is also increasing interaction around content, especially interaction 
on mobile devices in response to television and other media. These so-called   ‘twin screen’ services synchronise 
content on smartphones and tablet computers with broadcast television content. For example, the Zeebox iPad app 
provides users with social media content relating to the programme they are watching. A key implication of this trend 
is  that  consumers’  attention  will  be  increasingly  spread  across  different  services and devices. However, it is uncertain 
how revenue models will develop to take account of these changes. 

Development of a data-rich market ecology 
Data is increasingly being collected, stored and analysed in the Creative Industries to facilitate new business models 
and working practices. This is being driven by the increasing connectivity of devices, allowing data to be fed back to 
publishers or providers of services. The next step, a key area of current development, is the interpretation of this data 
to extract meaning: “There is an escalation of the volume of data. The focus of the market is on developing 
algorithmic machine learning power …  the  link  between  the  high  level  question  and  the  execution  in  the  data  set.  A  
lot of dollars are going into this. How does a standard user ask a sophisticated question and how does the system 
visualise the answer?” 

These data and algorithms have potential application across a huge number of fields. Within the Creative Industries 
some of the main areas of development include: 

 Personalisation of services – using information about users to provide tailored services, such as personalised 
recommendations, and potentially personalised content 

 Localisation of services – mobile services are location-aware enabling the provision of hyper-local content and 
advertising targeted on the basis of location 

 Using data to decide what content to create and publish – “Feedback loops are changing the way that games are 
developed. Publishers are increasingly gathering data about what people  are  doing   in   their  games…  then  use  
this information to improve games and build better versions of games” 

 Targeting of advertising – “Data is going to be massively important for years. At which point will the companies 
involved make the breakthrough to use data effectively?” 

The future development of the data-rich  market  ecology  is  uncertain  in  two  respects.  First,  consumers’  concerns  over  
privacy may limit the use of data. Second, it is uncertain which organisations which will collect, aggregate and 
analyse data, for example publishers, platforms or specialist new entrants. 

                                                           
9 http://www.touchpress.com/titles/thewasteland/ 
10 http://us.penguingroup.com/static/pages/features/amplified_editions/on_the_road.html 
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Increasing remote and collaborative working 
The increasing availability of high-speed network access, the use of cloud and distributed computing and the growth 
of mobile is driving an increase in collaborative working within organisations and between them. This is leading to 
changes in working practices and industry structures in some Creative Industry sectors. However, the extent of this 
trend may be limited by embedded working practices and business processes within these industries. At one level 
communications services as simple as Skype video calling and Dropbox file sharing are enabling professionals in the 
Creative Industries to perform some activities remotely or to co-ordinate projects across sites. 

Where large file sizes are involved, especially in the film and television production industries, there is increasing 
interest in distributed models for collaborative working. There is also the potential for the development of cross-
industry services: one interviewee foresaw a future environment in which participants in the UK film, television and 
advertising production industries would be linked in to a cloud-based platform which would facilitate a marketplace for 
craft services for video content. 

Interviewees also reported an increase in the outsourcing of tasks, often internationally, as a result of these 
developments. 

Implications 
These trends create significant opportunities and challenges for the Creative Industries, although these vary 
significantly by Creative Industry sector – notable implications include: 

 Increasing opportunities for small-scale enterprises. Lower barriers to entry will increase competition, 
particularly in parts of the market where there are limited economies of scale (e.g. the development of games for 
mobile platforms and production of niche how-to video content): “The winners will be the individual creators who 
want  to  take  part…  But  the  big  creative  powerhouses  will  continue.  It  still takes lots of money to create the big 
stuff with global scale”. In other markets scarcity of talent and economies of scale in marketing and technology 
will enable major producers / developers and publishers to retain differentiation. This is especially apparent in the 
film and console games markets in which costs of bringing new titles to the market are very high. However, most 
small companies will remain small. It is unclear how the small competitors entering the market because of low 
barriers to entry might grow to compete at the high end of the market. Also, many creative companies operating 
in the middle tier of the market may struggle: they will face increasing competition, but lack economies of scale 

 Change in funding models for creators. One implication of the proliferation of competition from small-scale 
creators with direct access to the market is that the models of funding new artists or creators are changing. For 
example, in the music industry the model in which labels reinvested returns from successful artists in developing 
new talent are being replaced by models in which new talent self-funds. In effect, cross subsidisation is lost 

 Continuous need for participants to adapt. There are opportunities for industry participants to develop new 
revenue streams to offset pressured revenues in their established businesses. These include micropayment 
models, freemium models and in the games sector, providing games as a service. 

 New approaches to aggregating audiences. It is an increasing challenge for advertising funded businesses to 
reach large audiences because of audience fragmentation. Some interviewees believed that fragmentation will 
favour the big media businesses that have the scale to ‘cut through’ in terms of the marketing and discoverability 
of their products. Aggregation of small-scale consumption is another route to scale 

 New gatekeepers in the value chain. The emergence and growth of platforms has led to a new set of 
competitors that intermediate between existing sets of market participants and, in some cases, have strong 
market power: “Our competitive landscape is changing fast – 5 years ago, it was  Sky,  Virgin,  ITV;;  now,  it’s  Apple,  
Google, Facebook”. In future, a more diverse set of platforms might intermediate in this way, especially as 
service areas such as navigation and discovery grow 



 
  
 
 

© MTM London 2012 
 
 13 

 Global markets for some content and services. The growth of internet-based services is increasing the 
potential for global markets in some Creative Industries content and services. This trend gives UK companies 
increasing access to international markets, and conversely brings increasing international competition for UK 
companies. However, this trend is limited by the local characteristics of some forms of content and services: 
“There will be two types of business  in  future:  really  local  and  really  global  …  There  will  be  no  cost  problems  in  
the long term even for the smallest businesses to globalise”. 

Definitions of the Creative Industries 
Taken together, these (and other) developments appear to problematize existing definitions of the Creative 
Industries, notably in terms of market practice, structures and boundaries. First, the overall perimeter of the Creative 
Industries seems difficult to set, given the proliferation of creative tools and cultural practices – a far wider range of 
actors, both individuals and enterprises, are increasingly able to participate in markets that were previously 
characterised by high barriers to entry. Second, the distinction between individual Creative Industries sectors is 
blurring at some levels of the value chain, as actors who have previously restricted their activities to particular areas 
adopt more expansive modes of operation. 

Future scenarios 
Future developments in the Creative Industries will depend on a wide range of factors, including technology change, 
social trends, policy and regulation. There are numerous uncertainties in the evolution of these factors, which make 
predicting the future of the Creative Industries a challenge. Nevertheless, many interviewees believed that the 
Creative Industries are at an important transitional stage, beyond which development paths may diverge. The project 
team, in collaboration with Nesta, has explored optimal and sub-optimal future outcomes for the sector, in terms of 
the gross value added (GVA) of these industries, based  on   interviewees’  views  of   the   future.   In addition, spill-over 
effects and welfare were considered, but were not central to the development of the scenarios. The scenarios 
described reflect possible outcomes and are not the only potential development paths for the Creative Industries, or 
even the most likely: 

 Optimal outcome. In this scenario, there is healthy public funding of the UK Creative Industries (e.g. the BBC 
licence fee), while the revenues and profitability of private enterprises of all sizes remain robust. This is 
consistent with the adaptation of major UK companies to the challenges of technology change (e.g. to address 
internet markets). At the same time, there is a thriving ecology of small enterprises, with the Creative Industries 
acting as a spawning ground for new innovation. UK-based companies compete successfully with major 
international digital companies 

 Sub-optimal outcome. In this scenario, there is relatively low public funding of the UK Creative Industries, and 
the revenues and profits of private enterprises are similarly weak. This is consistent with a situation in which 
major UK Creative Industries companies fail to adapt to technology change and increasingly lose revenue share 
to major international digital competitors – a new class of gatekeepers. Smaller companies fail to thrive, which is 
associated with the failure of the Creative Industries to stimulate innovation or to enable the formation of new 
companies that might be successful in taking advantage of new opportunities relating to the internet and mobile. 
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1 Overview of project and approach 
1.1 Nesta 
Created in 1998, Nesta’s  mission  is  to  transform  the  UK's  capacity  for  innovation  – by learning about how innovation 
works, funding new ventures, building and delivering innovation programmes and disseminating findings nationally 
and internationally. Within Nesta, the Policy and Research Unit conducts and commissions research into the 
innovation policy that the UK needs to meet the national challenges of the 21st century. 

 

1.2 Background to the project 
During the course of the last 20 years, changes in the technologies, economic organisation and social practices of 
production have begun to transform the technology environment and market landscape of the UK’s   Creative  
Industries. In particular, the transition from analogue to digital media and the rapid growth and development of the 
internet have created new opportunities for creating, managing, distributing, sharing and consuming information, 
knowledge, content and culture.   

As a result of these (and other) developments, competition for the time, attention and spending of citizens and 
consumers has intensified. The success of new distribution platforms and devices has gone hand in hand with the 
emergence of novel business models for the monetisation of creative content, goods and services – some new 
models have gained significant traction, although the scale and commercial returns generated by many offerings 
remain limited. At the same time, non-market and non-proprietary motivations and organizational forms are becoming 
more prominent, in areas as diverse as software development, investigative reporting, multiplayer gaming and film-
making. New economic, social and cultural adaptations are emerging, making possible radical transformations in the 
creative and cultural industries. The pervasiveness of social media platforms is creating new channels for content 
sharing and discovery, as well as innovative models for the financing of creative projects.  Policies and regulatory 
frameworks are both enabling and impeding these changes, which remain unevenly distributed. Within this context, 
entrepreneurs and technologists are the creative drivers, creating new products and processes, which, in their most 
successful forms, create new markets.   

The breakneck pace of change shows no sign of slowing down, raising important challenges as well as obvious 
opportunities for participants in the Creative Industries – creative companies and entrepreneurs are having to rapidly 
upgrade their skills, and experiment with new business models at a time of great uncertainty, while policymakers are 
struggling to keep up with new technology developments (for instance, in the area of copyright). 

Against this backdrop, the importance of the Creative Industries as a policy construct, including the computer gaming 
industry – conceived of as a distinctive set of sectors and enterprises with unique characteristics, and as a key 
growth sector for the UK economy, nationally and globally – has become more problematic, with technology both 
threatening and enabling business models founded on the creation and exploitation of copyright. 

 

1.3 Project objectives 
Given   these   developments,   and   as   part   of   its   mission   to   transform   the   UK’s   capacity   for   innovation across the 
Creative Industries, Nesta’s  Policy  and  Research  Unit  commissioned  MTM  London   to  undertake  a  short  structured  
programme of research, to inform its understanding of: 

1. The key technology trends impacting the evolution of the Creative Industries over the next five years and the 
drivers and barriers of these trends 

2. The  market  impact  and  implications  of  these  trends  for  the  UK’s  Creative  Industries. 
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1.4 Project approach and scope 
MTM  London’s  approach  to  the  project  was  structured  around  three  main  worksteps: 

1. A programme of synthesis research, reviewing a broad range of third-party publicly-available research to explore 
the key technology trends and developments affecting the UK Creative Industries and to evaluate the drivers and 
barriers underlying these trends 

2. A programme of 12 depth interviews with expert industry participants from across the technology industry and 
UK Creative Industries to investigate technology trends and market implications (see Exhibit 1) 

3. A collaborative workshop with Nesta stakeholders to explore research findings and identify market impacts and 
policy implications. 

Exhibit 1: Interviewees 

Name Organisation Position 

1. Nathan Guerra AMV BBDO Director of Innovation 

2. John Linwood BBC Chief Technology Officer 

3. Jean-Marc Frangos BT MD External Innovation 

4. Suranga Chandratillake Blinkx CEO 

5. James Sharman Climax Technical Director 

6. Karl Hilton Crytek MD – Crytek UK 

7. Rory Murphy Equinix Content and Digital Media Director 

8. Dr. Alfred Spector Google VP Research and Special Initiatives 

9. Jon Block ITV Head of Commercial Innovation 

10. Geoff Hughes Microsoft Microsoft Academic Relations 

11. Richard Shackleton The Foundry Head of Product Development 

12. Cosmo Lush EMI Music Senior VP Digital Business Development 

 

Importantly, the research effort was focused primarily on identifying and exploring industry trends and developments, 
drawing on publicly-available research and a short programme of depth interviews, undertaken under the Chatham 
House Rule. The scope of the project did not include any form of quantitative or economic analysis or modelling. 

 

1.5 Project team and resources 
The work was undertaken between March and May 2012 by a three-person MTM London project team (Stephen 
Adshead, Jon Watts, James Key).  The project was managed at Nesta by Juan Mateos-Garcia, working alongside 
Hasan Bakhshi and Professor Ian Hargreaves.   
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1.6 Caveats and qualifications 
The conclusions and recommendations contained in this report are based on our best professional judgment, given 
the information available to us. Whilst every care has been taken in the compilation of this report, MTM London 
makes no claims as to the accuracy and reliability of the information contained within and disclaims all warranties. 

Moreover, it is important to note some important caveats and qualifications to our research: 

 Definitions of the Creative Industries have changed over time and industry participants have varying degrees of 
familiarity with the construction of the concept. We have focused primarily on a limited number of sectors, 
primarily those involved in the production of digital content 

 The project team has focused on reviewing publicly-available third-party research from a broad range of sources, 
referenced throughout the report.  Given the broad scope of the research programme, covering the entire 
Creative Industries, the project team was asked to focus primarily on identifying and assessing broad, industry-
wide trends, rather than undertaking detailed, sector-by-sector analyses.  The project scope did not involve 
bespoke quantitative or economic analysis 

 The industry interviews represent a small sample, rather than a census of, qualified, experienced industry 
participants, selected in conjunction with Nesta.  The selection of interview questions was based primarily on the 
domain of expertise of each interviewee, given limited time and the wide scope of the research.  Interviewees 
expressed individual views, based on their professional experience and expertise – however, their visibility of 
wider industry trends was, in some cases, limited. 

 

1.7 Structure of this report 
The remainder of this report is structured as follows: 

2. Creative Industries – defines the industries under consideration and their key characteristics 

3. Technology context – describes the technologies that are currently used in the Creative Industries 

4. Trends framework – establishes a framework for thinking about trends 

5. Macro-technology trends – analyses the technology trends that are common to all industry sectors 

6. Trends in the Creative Industries – analyses the technology trends specific to the Creative Industries 

7. Implications – discusses the opportunities and challenges resulting from these trends 

8. Scenarios – explores  potential  ‘good’  and  ‘bad’  scenarios  for  the  future 
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2 Creative Industries 
2.1 Definitions 
This report focuses on the Creative Industries, a broad set of industry sectors, considered by policy makers as a set 
of related activities. It is important to define the Creative Industries before considering technology change in these 
areas. The DCMS defines the Creative Industries as “those industries which have their origin in individual creativity, 
skill and talent and which have a potential for wealth and job creation through the generation and exploitation of 
intellectual property”. The DCMS 2001 mapping project10 defined the 13 Creative Industry sectors: 

 Advertising 

 Architecture 

 Art and antiques 

 Computer games 

 Crafts 

 Design 

 Designer fashion 

 Film and video 

 Music 

 Performing arts 

 Publishing 

 Software 

 TV and radio 

These11sector segmentations are still in use, and have been adopted internationally, though for the purposes of data 
reporting the DCMS has made adjustments to create the Software and Electronic Publishing and Entertainment and 
Digital Media categories12. We have used these definitions, broadly interpreted, to set the perimeter of our research. 
However, we note that more recent work in the UK and internationally has built on these definitions. We discuss 
these iterations below, and in Section 5 we consider whether the DCMS definitions and segmentations are robust 
given future technology and market developments. 

Discussion and iteration of the definitions over the last ten years has focused on the following factors that distinguish 
the Creative Industries from other industries and Creative Industry sectors from each other: 

 The role of creativity, skill and talent within an activity (core vs. peripheral) 

 Whether the outputs are content (based on copyright), a service, an artefact or a mix of these 

 Whether the output is digital 

 The intensiveness of technology use. 

In 2009, the Technology Strategy Board (TSB) advanced the definitions by proposing a matrix that segments the 
sectors on the basis of physical vs. digital product and manual vs. technology aided creative process, and added the 
social media sector13. Although one interviewee challenged the distinction between manual and technology aided 
creative processes, arguing that technology can have a role in all creative processes, this led to segmentation 
between content industries, service industries and artefact industries, shown in Exhibit 214. 

                                                           
11 DCMS, Creative Industries mapping document (2001) 
12 DCMS, Creative Industries Economic Estimates, Full Statistical Release (December 2010) 
13 Technology Strategy Board, Creative Industries, Technology Strategy 2009-2012 (2009) 
14 The  TSB  also  decoupled  Software  development  from  the  Computer  games  subsector  because  the  Technology  Strategy  Board’s  ICT  Strategy 
(separate unit) covers it. 
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Exhibit 2: Technology Strategy Board segmentation of the Creative Industries 

 

KEA, for the European Commission15, proposed a variant on the DCMS definitions that characterises sectors in terms 
of creativity and copyright and whether the activity is industrial. The Work Foundation16 made a conceptual 
segmentation   that   highlights   how   ‘core’   the   expressive   value   of   the   activity   is   relative   to   reproduction   or   other  
elements. It also discussed the spillover effects to the wider economy in terms of knowledge, job mobility and 
demand. 

IPTS17 opted   for  a  definition  agnostic  of  cultural  value  and   intellectual  property:   “creation and distribution of goods 
with an intrinsic cultural, aesthetic or entertainment value which appears linked to their novelty and/or uniqueness”.  
Only B2C activities were included, excluding advertising, design and architecture. 

For the purposes of this report, the TSB segmentation is helpful in separating the sectors that have a digital product 
and/or technology aided creative process from those that have a physical output and a manual creative process. This 
reports focuses on the former as these sectors are most susceptible to future technology trends. 

 

2.2 Size and growth of the sectors 
The Creative Industries make a significant contribution to UK GDP and employment, although there is considerable 
variation by sector: for example, over 268,000 people were employed in advertising in 2010, compared to 10,351 in 
art and antiques. For each sector, Exhibit 3 shows GVA and Exhibit 4 shows employment.  

 

 

 

 

                                                           
15 KEA for the EC, The Economy of Culture in Europe (2006) 
16 The Work Foundation, A Creative Block? The Future of the UK Creative Industries (2010) 
17 IPTS, The Future Evolution of the Creative Content Industries (2008) 
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Exhibit 3: Proportion of total UK GVA by sector, 2009 18 

 

Exhibit 4: Proportion of total UK employment by sector, 2010 19 

 

                                                           
18 DCMS, Creative Industries Economic Estimates (2011) 
19 DCMS, Creative Industries Economic Estimates (2011) 
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Over the last few years, there have been significant differences in growth by sector. For example, the independent 
television production industry has grown from £2.2bn in 2009 to £2.3bn in 201020, while music industry revenues 
have decreased from £4.0bn to £ 3.8bn over the same period21. However, the definitions associated with this data do 
not necessarily capture the full scope of activity in these areas. 

 

2.3 Activities and value chain 
Value chains and industry structures vary across the different Creative Industry sectors. For the purposes of analysis 
of the use of technology within these sectors we have developed a highly simplified value chain that captures some 
of the main activities undertaken by these sectors. Exhibit 5 shows this value chain and examples of activities in the 
content and service sectors. 

Exhibit 5: Examples of activities in a top-level Creative Industries value chain  

Creative 
development

Production of 
content, 

experiences or 
artefacts

Reproduction and 
distribution Monetisation

Content 
sectors

Service 
sectors

• Script writing in 
radio and 
television

• Composition and 
song writing in 
music

• Software 
development in 
computer games

• Recording and 
production in 
music 

• Printing in 
publishing

• Broadcasting in 
radio and 
television  

• Retailing in 
computer games

• Cinema 
admissions in film

• Building design in 
architecture

• Product design in 
design

• Television 
advertising 
production

• Creating 
prototypes in 
design

• Advertising 
distribution 
(essentially the 
same as the 
content sector 
elements above)

Key: Core activity Non-core activity

• Retailing in 
computer games

• Cinema 
admissions in film

 

                                                           
20 PACT, Policy Survey and Financial Census (2011; 2010) 
21 PRS for Music, Adding up the UK music industry (2010) 
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3 Technology context 
The Creative Industries employ a broad range of technologies, some generic and some specific to these industries. 
Together, these technologies form wider sector or industry ecosystems. This section sets the scene for thinking about 
future change by considering the technologies used in the value chain described in Section 2.3. It describes these 
technologies by layer, from the bottom up.  The key layers of technology ecosystems are as follows: 

 Hardware – physical elements such as microprocessors and displays 

 Software – the programs that are executed on this hardware 

 Networks – communications networks that link hardware and software 

 Platforms – combinations of technology elements that provide a basis for other developments. 

Exhibit 6 shows examples of technologies used in the Creative Industries at each level of the value chain. Some 
technologies are common to all industries (e.g. PCs, the internet) while others are specific to the Creative Industries 
(e.g. television cameras, games consoles). The sections that follow elaborate on each of these technology layers in 
turn. 

Exhibit 6: Examples of technologies in use in the Creative Industries, by technology level 

 

Hardware

Software

Networks

Platforms

Drafting software

Social 
networks

Web browsers

Storage

Satellite broadcasting

Displays Cameras

Editing tools

Distribution 
platforms

Generic technology Creative industries specific technology

Media viewers

Internet
Fixed internet 

access networks

Payment 
services

Mobile networks

Consumer devices Microphones Playoutsystems

DatabasesOperating systems

Distribution 
and payment

Online 
marketplaces

Meta-
platforms

Radio broadcasting

 

 

3.1.1 Hardware 
Hardware refers to the physical elements of a technology system, from microprocessors through to touch screens 
and cameras. This includes the physical elements of devices (such as mobile handsets and television cameras) and 
components (such as microprocessors). Exhibit 7 describes six broad functions that hardware performs, with 
examples of hardware components and their uses in the Creative Industries. 
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Exhibit 7: Key technology hardware components by function 

Function Examples of components and their use in the Creative Industries 

Capture of sounds, images and 
motions 

- CMOS imaging chips used in digital cameras 

- Microphones used in music recording 

Interface between users and 
devices 

- Touch-screens on tablet devices 

- Gesture interfaces on Xbox Kinect games consoles 

- Keyboards on PCs 

- Gamepads  

Display of images and/or video or 
playback of audio 

- LCD displays used in television screens 

- Speakers used in home audio systems 

Processing of data - Silicon microchips used in electronic devices  (CPUs) 

Transmission of information - WiFi networking chipsets 

- Broadcasting transmission systems 

Storage of data  - Hard drives used in PCs 

- Server farms used to store video data for YouTube 

- Photographic film 

Devices aggregate several of these components and perform a number of functions. For example, Exhibit 8 shows 
some of the functions performed by hardware, and software, on an iPhone. Similarly, components are aggregated on 
business devices (e.g. encoders used in digital broadcasting). 
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Exhibit 8: Functions performed by hardware and software on an iPhone 

 

 

3.1.2 Software 
Software is the set of computer programs that are executed on the hardware described in Section 3.1.1, especially 
computer processors. Broadly, software can be divided into systems software and applications software. Systems 
software includes the operating systems, device drivers and servers that provide basic functions and a platform on 
which applications run. Examples include Microsoft Windows, Macintosh iOS and Google Android. Applications are 
the programs that run on operating systems and perform a range of different functions. 

It is at the applications level that software is most specific to the Creative Industries. Exhibit 9 below categorises 
applications used in the Creative Industries by function and shows examples. Not only are applications a tool used by 
the Creative Industries, but they are also an output of Creative Industries. For example, the content created by the 
computer games sector is a set of applications for games consoles, mobile devices or the web. 
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Exhibit 9: Software applications used in the Creative Industries by function 

Function Examples of components and their use in the Creative Industries 

Development of content or 
designs  

- Video editing software 

- Computer aided designs (CAD) software 

Communication, collaboration 
and sharing 

- Email 

- Video conferencing 

- Collaboration  

Distribution of content and 
services 

- Video encoding software 

Protection of information - DRM software 

- Encryption software 

Presentation of content and 
services 

- Online video players 

Consumable content and 
services 

- iPhone apps 

- Computer games 

In addition, a final category is programming software, which is a set of software tools that support developers who 
create and maintain software. For example, compilers and debugger software. 

Software is developed and licensed under a range of models, within which there is an important distinction between 
open source and proprietary software. Under the proprietary software model developers do not share the source 
code, but may provide software development kits for third-parties wishing to develop applications or plug-ins for their 
software. Under the open source model developers share source code, often without payment, allowing third-parties 
to create iterations of the software and to build applications, plug-ins and interfaces for this software. The open 
source model is important for the Creative Industries in that it enables social and collaborative development of 
software (e.g. Linux ) and content (e.g. Wikipedia). This theme is considered further in Section 5.2. 

Yochai  Benkler’s The Wealth of Networks22 considers the role that collaborative development will continue to play: 
“These   newly   emerging   practices      […]   hint   at   the   emergence   of   a   new   information   environment,   one   in   which  
individuals are free to take a more active role than was possible in the industrial information economy of the twentieth 
century. […]As collaboration among far-flung   individuals   becomes more common, the idea of doing things that 
require cooperation with others becomes much more attainable, and the range of projects individuals can choose as 
their own therefore qualitatively increases”.  

 

 

                                                           
22 http://www.benkler.org/Benkler_Wealth_Of_Networks.pdf 
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3.1.3 Networks 
Networks include the telecommunications networks that enable communication between users and computer 
networks that link hardware and software. We also include broadcasting systems which distribute data on a one-to-
many basis. These networks consist of hardware and, increasingly, software elements. Networks are important as 
they form essential links in the distribution of content and services. 

Internet access networks, including fixed and mobile networks, are increasingly important because these support the 
distribution of a growing amount of content and services. In addition, we consider the digital terrestrial, satellite and 
cable and digital and analogue radio broadcasting systems that enable the broadcasting industries. 

 

3.1.4 Platforms 
Technology platforms are systems comprising many technology elements, both software and hardware, which act as 
a foundation for the development of other technologies and services. The most prevalent example of a platform is the 
internet, which uses common standards to connect computer networks, and supports the web, a system of interlinked 
documents. For the Creative Industries, the internet is an increasingly important platform for the distribution of 
content and services, while the web is an important platform for publishing content and providing services (e.g. web 
applications). Other examples of platforms, and services built on them, include: 

 Facebook – third-party  developers  are  able  to  create  applications  for  the  Facebook  platform  and  use  Facebook’s  
APIs to integrate social data into web applications23  

 Apple iOS and App Store – provide a platform for third-party developers to build and distribute applications to 
iPhone and iPads 

 Microsoft Xbox – games consoles such as Microsoft Xbox provide a platform for computer games developed by 
third-party publishers. 

Often, these platforms support a set of third-party suppliers. For example, the Apple iOS / App Store platform 
supports a large number of small-scale application developers, while the Microsoft Xbox console platform supports a 
small number of console games developers. 

An important aspect of platforms is the degree of openness. For example, the internet is fully open as it is built on 
common standards and any computer network using these standards can connect to it. In contrast, Apple has taken 
a   ‘walled   garden’   approach.   It   has   opened   its   iOS  platform  by   providing   a   software   development   kit   (SDK)  which  
enables third-party developers to create applications for iOS. Under the terms of its SDK licence Apple is able to 
place restrictions on developers and apps must pass an approval process, based on technical, content, and design 
criteria24,  before  gaining  distribution  on  the  App  Store.  The  degree  of  openness  affects  the  Creative  Industries’  terms  
of access to the market insofar as platforms intermediate between consumers and content and service providers. 

Platform operators have incentives for some extent of openness. Openness offers platform operators the advantage 
of increasing the overall value of the platform and generating revenue from the rights to develop applications (Tåg, 
2008)25. However, exerting control of the platform, as in the case of the App Store, enables the platform operator to 
control the customer experience, with possible brand benefits, and to take a share of sales revenue. Section 5 gives 
consideration to the future development of platforms in the Creative Industries. 

                                                           
23 http://developers.facebook.com/docs/guides/canvas/ 
24 https://developer.apple.com/appstore/guidelines.html 
25 Joacim Tåg, Swedish School of Economics and Business Administration, FDPE, HECER and IFN, Open Versus Closed Platforms (2008) 
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3.1.5 Standards 
Technologies are also characterised by whether or not they support open standards. Open standards have been an 
important facilitator of industry development, especially in the more interconnected parts of the Creative Industries by 
enabling multiple suppliers to produce compatible technology. For example, the DVB digital broadcasting standards 
enabled the establishment of an ecosystem of compatible set-top boxes, broadcasting and broadcast equipment 
across a large number of countries. 
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4 Trends framework 
Before discussing specific technology trends (in Sections 5 and 6), this section considers what constitutes a 
technology trend, and how these trends relate to technology innovation and adoption. We then discuss the historical 
context – how much innovation and adoption has happened over the last few years – and consider the factors that 
may affect future levels of innovation and technology uptake. 

 

4.1 The role of technology change in industry evolution 
The evolution of the Creative Industries will be determined by the interaction between a complex set of technology, 
business and social factors. Sections 5 and 6 focus on trends that are driven primarily by changes in the technologies 
described in Section 3. These trends also involve business and social factors and we have commented on these 
factors insofar as they act as drivers or barriers for the technology trends. 

At their most simple, technology trends can be considered as the product of invention of new technologies 
(technology innovation), the adoption of these technologies by industry, and the consequent impact of this adoption 
on those industries. The following sections consider the first two of these areas in turn. 

 

4.2 Technology innovation 
Technology suppliers and researchers are feeding a constant stream of new technologies into the market, including 
breakthrough innovations and refinements of existing products. It is challenging to measure and compare the rate of 
innovation over time and between industry segments. Patents give some indication of innovation rates: from 2000 to 
2011, digital communication patent applications filed under the Patent Co-operation Treaty increased over four times, 
stronger growth than in any other technology segment. 

From a qualitative perspective, there has been a change in the nature of technology innovation. The internet, the web 
and other platforms have enabled combinatorial innovation in which the component parts of these technologies can 
be combined and recombined by innovators to create new devices and applications. The reason for the fast pace of 
innovation is that the component parts are software (e.g. programming languages, protocols, standards and software 
libraries) rather than hardware26. The internet allows these components to be shared in order for innovators to 
combine them and create new applications. Given the global reach of the internet, it is possible for development to 
take place around the world in parallel. The result has been rapid global innovation in web applications. Proprietary 
innovation may also lead to breakthroughs, as there is less need to coordinate across multiple participants in this 
case. 

The innovation cycle for web applications may be accelerating as faster software development processes are found 
(see Section 4). This view is supported by some interviewees, who perceived an increase in the rate of innovation on 
the web, especially relating to social media: 

 “The rate of change is high. My impression is that the area that is moving fastest is everything that is to do with 
social. When you are able to leverage the crowd it accelerates the development of new things” 

 “The creativity of the web and devices mean that concepts are created much more quickly.   It’s   staggering   the  
pace. Things are happening much faster”. 

In addition, the internet has enabled product innovation to become continuous. Software vendors can update their 
products over the internet in order to introduce new features or fix errors. An interviewee from a games development 
company noted that games are no longer static, boxed products: “The first change came with patches which made it 

                                                           
26 Hal R. Varian, The 2010 Ely Lecture: Computer Mediated Transactions (2010) 
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less important to get everything right first time. Now some games have become evolutionary products, with big on-
going development”. 

In contrast, hardware innovation occurs in a step-wise fashion as manufacturers typically release products generation 
by generation, owing to the physical processes involved. After developing new products in the lab, manufacturers 
require time to design and set up manufacturing processes, and, once products are manufactured, time to ship them 
to market.  

Overall, interviewees took the view that that hardware and software innovation will extend the application of computer 
systems to an increasing range of uses: “For users, computer-provided services will continue to become more 
intelligent and valuable, in ever more domains – from language translation to self-driving cars: the number of 
surprises will continue to increase”. 

 

4.3 Technology adoption 
Over the last ten years the rate of adoption of consumer technologies in the UK has been fast: broadband uptake 
increased from 3% of households in 2002 to 74% in 2011, while multichannel television more than doubled its 
penetration over the same period27. Over the last 3-4 years the uptake of e-readers and tablets has grown to 14% 
and 10% of adults respectively28. Exhibit 10 shows the growth adoption of various consumer devices. 

Exhibit 10: Household penetration of consumer technologies in the UK29 
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*Includes only stand-alone media players; drop in ownership due to substitution by mobile phones 

Take-up of consumer technologies in the UK varies when compared to other major markets internationally.  Ofcom’s  
2011 International Communications Market Report compares the UK with Germany, France, Italy, the USA and 
Australia. The UK leads in terms of smartphone penetration: 50% in October 2011 compared to 44% in France and 
42% in the USA, for example. In contrast, the UK lags behind France, the USA and Australia in take-up of HDTV in 

                                                           
27 Ofcom, Communications Market Report (2004; 2011) 
28 Ofcom, Nations and Regions Tracker Quarter 1 (2012) 
29 Ofcom, Communications Market Reports (2006-2011); Ofcom, Technology Tracker data (2009-2012) 
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any form: usage was 37% in October 2011 compared to 60% in France, 49% in the USA and 46% in Australia. In 
other areas there is little variation – penetration of tablet computers and connected and 3D-ready TVs is low and 
fairly uniform across the six countries compared by Ofcom, although take-up in the UK tends to be slightly lower in 
most cases30. 

Within the population that have adopted these devices the technology installed base is not static: consumers upgrade 
their devices, leading to an evolution of the capabilities of the installed base. These upgrade cycles are particularly 
fast for mobile handsets, which are replaced by consumers every 22 months. For example, Exhibit 11 shows how 
new features have developed on the iPhone over time, since the initial 2007 release. 

Exhibit 11: Development of iPhone functionality over time 

 

 

Software and services technologies, especially web applications, are being adopted at an even faster rate as prices 
are often zero and the internet facilitates fast diffusion of new products. For example, it took Twitter less than 6 years 
from launch to achieve 10 million users in the UK. 

Growth in adoption of technology is being driven by a range of supply and demand-side factors including price, 
product features and benefits, skills and trust. For example, e-readers have been available since 1998, but only 
recently has the quality of the product been high enough and the price low enough to stimulate mass-market uptake. 

Many of the technologies discussed in Section 3 form part of wider ecosystems of platforms. In these cases the 
dynamics of adoption are influenced by network effects. For example, the value of an Android smartphone to an end 
user increases with the supply of content and services in the Android Market, while the value of the Android Market to 
content providers and software developers increases with the number of Android Market users. One characteristic of 
technology   adoption   where   network   effects   are   strong   is   the   ‘tipping   point’   at   which   a   certain   technology   gains  
sufficient users to become a standard and establish a dominant market position31. A recent example of this can be 

                                                           
30 Ofcom, International Communications Market Report (2011) 
31 Scott Andes, Making the Market: How Interoperability and Tipping Points Can Influence Network Size (2012) 
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seen  in  the  ‘format  war’  between  the  Blu-ray and HD DVD technologies, which was decided in favour of Blu-ray when 
the majority of major film studios supported the technology, and Sony included it in their next generation console. 

In contrast to the fast take-up of consumer technologies, adoption of industrial technology is often slower than would 
be expected given the theoretical benefits that the technology brings, especially in highly interconnected markets32. 
The reason is that the decision to adopt a technology by one user depends on the decisions of other users, and 
barriers such as standards, switching costs and inertia relating to business processes will have an effect. In short, 
there are substantial barriers to dismantling an existing market equilibrium and establishing a new one, even if the 
new equilibrium would be more efficient for all market participants. For example, the adoption of digital cinema 
projection has been slow because interconnected exhibitors, distributors and producers have needed to find a new 
business model in which all parties benefit and a migration path is found. 

 

 

                                                           
32 Bhaskar Chakravorti, The Slow Pace of Fast Change (2003) 
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5 Macro-technology trends 
The Creative Industries are being impacted by a set of macro-technology trends that are common to all industry 
sectors. The performance of hardware is increasing, software development is becoming faster and more agile and 
connectivity is increasing in speed and pervasiveness. These developments provide the building blocks for another 
level of trends, some impacting all industry sectors (discussed in Section 5.3) and others specific to the Creative 
Industries (discussed in Section 6). 

Exhibit 12: Summary of macro-technology trends 

Technology layer Top-level trend Sub-trends

Systems Innovation in 
systems

New user interface devices

Cloud computing

Big data (larger, faster databases)

Real-time interaction

Software
Faster and more 

agile software 
development

Agile / extreme programming

Better programming languages

Open source

Object orientation / libraries

Hardware
Increasing price 
performance of 

hardware

Higher  processing  speed  (Moore’s  Law)

Increasing storage capacity

Higher quality and novel displays

Networks
Faster, more 

pervasive 
connectivity

Increasing reach of fast broadband

Faster mobile networks Connectivity embedded in devices

Increasing home networking

 

 

5.1 Increasing performance of hardware 
The performance of hardware is increasing, and this trend is expected to continue over the next 5-10 years. 
Microprocessors are becoming faster, storage capacity is increasing, displays are becoming higher quality and prices 
are falling across these areas. The implication is cheaper and more powerful components and devices. 

 

5.1.1 Processing power 
The performance of microprocessors is increasing at an exponential rate, driven by developments in microprocessor 
design and manufacturing techniques. Exhibit 13 shows the increase in processing power of the fastest CPU 
microprocessor  available  over  the  last  40  years.  The  trend  has  followed  Moore’s  law – that the number of transistors 
on a microprocessor chip doubles every two years, which, combined with other factors, leads to an approximate 
doubling of processing power every 18 months. The trend is expected to continue over the next 5-10 years, though 
ultimately there may be limits relating to quantum effects33. The implication is that by 2022 microprocessors in 
consumer devices will have the 50-100 times more processing power than today. This means that a high-end PC 

                                                           
33 http://www.youtube.com/watch?feature=player_embedded&v=bm6ScvNygUU 
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may  have  more  processing  power  than  the  world’s  fastest  supercomputer did in 2001 (a system designed for nuclear 
weapons simulations)34. Similarly, in 10-15 years low cost consumer devices (e.g. mobile handsets and tablets) will 
reach  the  market  with  more  computing  power  than  today’s  fastest  PCs  and  games  consoles. 

Exhibit 13: Power of fastest microprocessor available in million instructions per second (logarithmic scale)  
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One interviewee noted that microprocessor costs are decreasing for small runs (e.g. orders of less than ten million 
units) as well as large orders, facilitating smaller-scale innovation.  Another   implication   of   Moore’s   law   is   that  
commoditised technology quickly becomes obsolete, with lifetimes of about 2-3 years for standard PCs. This trend is 
increasingly relevant to the Creative Industries as within firms specialist functions are migrated from dedicated to 
commodity hardware. 

 

5.1.2 Storage capacity 
Storage capacity is increasing at a similarly fast rate. Exhibit 14 shows the increase in storage capacity of the largest 
consumer hard drives over the past ten years. By 2011, these had reached a capacity of 4TB (4x1012 bytes or 4,000 
GB), sufficient to store over 2,600 hours of video in high-definition35. It is likely that this trend will continue over the 
next 5-10 years, though new generations of technology will be required (e.g. HAMR). Seagate, a leading 
manufacturer of hard drives, has developed technology that would enable 60TB storage on a 3.5 inch hard drive36, 
while it is reported that 100TB to 300TB drives may be available in the 2020 to 2025 time range37. 100TB would be 
sufficient to store over 66,000 hours of video in high definition, more than the average UK television viewer watches 
in forty-five years38. The capacity of flash storage, which is used on mobile devices, is also increasing: the original 
iPod Touch launched in 2007 with 16 GB of storage, and the device now boasts 4 times this amount. 

                                                           
34 ASCI White, Lawrence Livermore National Laboratory. 
35 Assuming that one hour of high-definition video requires 1.5 GB of storage capacity (source: 
http://www.bbc.co.uk/blogs/bbcinternet/2009/04/bbc_iplayer_goes_hd_adds_highe.html). 
36 http://www.seagate.com/about/newsroom/press-releases/terabit-milestone-storage-seagate-pr/ 
37 http://www.tomshardware.co.uk/hdd-ssd-harddrive,news-34026.html 
38 MTM analysis based on the assumption that the average UK adult watches television for 242 minutes daily (Ofcom) and 3.2Mbps is required to 
stream high-definition video (http://www.bbc.co.uk/blogs/bbcinternet/2009/04/bbc_iplayer_goes_hd_adds_highe.html). The effect of improving 
compression has not been included in the calculation. 
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Exhibit 14: Size of largest consumer hard drive in TB  
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5.1.3 Display 
Over the last ten years consumer displays have become higher quality, cheaper and more ubiquitous. LCD has 
become the common technology for television screens and computer monitors, and 3D displays have entered the 
market. E-ink has enabled the development of dedicated e-reader devices, while mobile handsets and tablets have 
been equipped with high quality screens, most   notably   Apple’s   ‘Retina   display’. Exhibit 15 shows a timeline of 
development of consumer display technology. 
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Exhibit 15: Timeline of consumer display technology development 

 

 

There may be further development over the next few years: “Lots of energy and fast development is also going into 
display…   providing   an   iPad   type   experience   more   cheaply,   and   with   lower   power   consumption.   There   is   also  
research effort going into making the screen non-flat”. 

The resolution of consumer displays is also expected to increase. In 2012, 4K displays offering digital cinema 
quality39 resolution were unveiled by consumer electronics manufacturers40, though content is not currently 
distributed at this resolution in the UK. 

Some interviewees also believed that digital screens will become more ubiquitous in future, potentially leading to 
consumer expectations of access to content and services on these screens: “Computing and displays everywhere will 
be a big trend. Large displays embedded in the office and home”. 

Display capabilities are also improving in cinema exhibition, which is increasingly digital. For example, The Hobbit 
has been produced for release in a 48 fps version to enabled digital screens, compared to the standard 24 fps. This 
evolution reduces motion blur and from a creative point of view may change the artistic impression of the film.  

Future displays may include features such as visible light communication, which uses the visible light spectrum to 
transmit data from LEDs41. HD televisions are expected to be present in 11 million homes by 201642. 

 

                                                           
39 4096 x 3072 pixels. 
40 http://latimesblogs.latimes.com/technology/2012/01/ces-4k-tv-sets-make-their-debut-minus-the-hoopla.html 
41 http://www.ted.com/talks/harald_haas_wireless_data_from_every_light_bulb.html 
42 http://www.guardian.co.uk/media/2011/jun/20/3d-tv-set-to-struggle-in-uk?INTCMP=SRCH 



 
  
 
 

© MTM London 2012 
 
 35 

5.2 Faster and more agile software development 
Software development has evolved in a way that has dramatically reduced the barriers to entry. Developments in 
programming languages, including object-orientation, dynamic scripting and code reuse, have made building new 
application quicker, easier and less risky. Meanwhile, APIs have allowed data to be shared between applications, a 
large-scale support structure has developed and a range of new players have entered the market to take on non-key 
roles in software development. These changes have enabled small teams to quickly build products that have 
previously required much more human and financial capital. 

Starting with the development of C++ in 1979, Object-orientated programming has made developing applications 
significantly easier – applications were more easily repairable, scalable and reusable, allowing for changes to be 
made more easily and speeding up development. Libraries allowed for the re-use of code between projects, and the 
sharing of code – reducing the amount of work required for any development from scratch. The introduction of Java in 
1995 enabled a level of platform independence that allowed the same code to run on any computer, enabling the 
same code to be used more widely without severe changes. 

In   the   early   1990’s,  dynamic scripting languages such as Python and later PHP and Javascript appeared. These 
languages were built for web development – they perform certain behaviours on the fly, and features such as short 
syntax, built in database implementation and HTML embedding have allowed rapid prototyping, testing and changes 
to web applications. (Klaus Purer, Vienna Institute of Tech)43.  

Breakthrough tools for development such as the language Ruby, and the framework Ruby on Rails (released in 
2004), are  further  transforming  web  development,  reducing  development  time  from  months  to  “a matter of days”  (Tim  
O’Reilly)44. Ruby allows code to be expressed in a more natural way, making it easier to both read and write and 
following  the  ‘principle  of least  astonishment’,  while  Ruby  on  Rails  allows  for  very  quick  prototyping  and  changing  of  
web applications, by reducing the repetitive coding required by developers. Ruby on Rails allowed for Twitter to go 
from a small experiment to over 100 million users in five years, and aspects of Ruby could be quickly changed or 
swapped out when they failed to handle increased load and pressures. 

New systems and languages continue to be developed, with offerings such as node.js and Dart released in the last 5 
years. These new tools offer improvements to existing methods of producing software, more closely fitting current 
paradigms in development, and present developers and programmers with a greater number of tools to solve 
problems. These newer languages and implementations allow applications to be built more efficiently in terms of time 
and hardware, allowing developers to concentrate on the ideas behind their product, rather than the complexities of 
coding or hardware: “The  point   of  Node   is   that   it’s   really   fast,   it’s   really   easy   to   scale,   and   […] it’s   really   easy   to    
build” 45. 

The last decade has also seen an explosion in the number of APIs, launching a new era of interconnected services. 
An API enables one piece of software to make calls to other applications, both accessing information and pushing 
content onto the host platform. Programmable Web, a directory of APIs, has seen the number available rise from 105 
in 2005, to over 5,000 today, enabling developers to take information from Twitter and order groceries from Tesco. 
These provide links between applications and provide functionality that otherwise would either have to be coded from 
scratch or would not exist. 

A large-scale online community has evolved around programming, reducing barriers to entry and requirements for 
formal training. Stack Overflow, launched in 2008 has over 900,000 users answering over 2 million questions on 
computer programming and development. Online libraries such as SourceForge and GitHub host millions of 
repositories of quality open-source code, and individual frameworks and languages attract strong communities to 
empower new users. Online communities, local meet-ups  and  ‘hackathons’  all  enable  new  users  to  grasp  tools, and 

                                                           
43 http://klau.si/sites/klausi.fsinf.at/files/php-vs-python-vs-ruby.pdf 
44 http://rubyonrails.org/quotes 
45 http://mashable.com/2011/03/10/node-js/ 
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those with more experience collaborate further. Novice developers have a far easier time in developing and executing 
a key idea, with a strong base to build upon and large amounts of community support 

The software development process is being accelerated by the increasing ability to outsource non-core functions. For 
example, Heroku manages servers and deployment allowing developers to focus on coding, Apigee controls APIs, 
Mailchimp handles newsletters, Wufoo designs forms and Shopify handles the e-commerce. Web developers are 
increasingly able to focus on the code underlying their application, rather than the extras. In part, this is trend is 
enabled by cloud infrastructure and software as a service (SaaS) discussed in Section 5.4 below. 

While   the   development   of   ‘AAA’   video   games   still   requires   significant   financial   and technical resources, and 
computing architecture such as operating systems and media editing tools are difficult to develop quickly or nimbly, 
most simple applications, games and web programs can now be very quickly built by individuals or compact teams 
working quickly and intensely and outsourcing aspects of their product that are not related to its core functionality. 

 

5.3 Increasing speed and mobility of connectivity 
The fixed and mobile networks used to access the internet are becoming increasingly fast, and local connections 
between   consumers’   devices   will   proliferate   as   home   and   personal   networking   increases. Combined with the 
improving capabilities of consumer devices, this is freeing consumers to access content and services on the move 
and enabling the development of new services. 

 

5.3.1 Faster fixed internet access and home networking  
Fixed internet access networks in the UK are being upgraded to offer larger numbers of households internet access 
at  high  speeds.  The  Government’s  ambition  is  to  provide  “superfast”  broadband  to  at  least  90%  of  premises  in  the  UK  
by 2015 and to provide universal access to standard broadband with a speed of at least 2 Mb/s46. This may be 
achieved by a mix of fibre, wireless and satellite networks. 

Within the home, emerging networking technologies and standards are likely to increase connectivity between 
devices. These include wireless (e.g. WiFi) and fixed (e.g. G.hn) standards, and the Digital Living Network Alliance 
(DLNA) standards. With regard to wireless, the next-generation WiFi specification (802.11ac) is currently being 
ratified and would deliver speeds of up to 500Mb/s. The implication will be a much greater portability of content and 
services; for example: “The TV will spot other devices on the local network.  It will be able to know when you are 
leaving the room and ask if you want to carry on watching”. 

Though there is considerable uncertainty about the rate of uptake of fast fixed internet access and home networking, 
it is probable that over the next 5-10 years a much greater number of consumer devices will be connected to the 
internet and/or other devices over high speed connections. Nevertheless, there may continue to be a divide between 
the population with and without high speed internet connections: “Some consumers will be very connected and have 
excellent access – but  a  lot  of  consumers  won’t.  The  digital  divide  is  going  to  get  a  lot  wider  than  it  is  today”. 

 

5.3.2 Increasing mobility 
Mobile networks are evolving to provide higher speed internet access. 4G LTE networks are expected to start rolling 
out in the UK from 2013, following a spectrum auction earlier in the year. This will enable mobile broadband speeds 
of 25 Mbps, and higher, and high-speed connectivity in some rural areas that do not receive 3G. However, although 

                                                           
46 House of Lords Select Committee on Communications, Will  superfast  broadband  meet  the  needs  of  our  “bandwidth  hungry”  nation?  Call for 
Evidence (February 2012) 
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roll-out of 4G is highly likely in the near future, there are several areas of uncertainty which may impact the speed at 
which the service becomes widely adopted. 

Another significant trend is the increasing penetration of smartphones. Exhibit 16 shows the increase in both overall 
smartphone penetration and smartphone sales as a proportion of total handset sales in the UK, demonstrating that 
take-up of these devices has been increasing rapidly in recent years. In addition, a wider range of devices are coming 
equipped with mobile connectivity. For example, some models of the iPad tablet and Amazon Kindle e-reader have 
embedded 3G SIM cards. 

This is providing consumers with the capability to access the internet in an increasingly user-friendly way while on the 
move. 

Exhibit 16: Smartphone penetration and sales in the UK47  
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The result of these trends is that an increasing proportion of internet traffic is generated by usage on mobile devices. 
Exhibit 17 shows the proportion of UK web traffic originating from mobile devices between 2009 and 2011, and 
demonstrates a greater than 600-fold increase. 

                                                           
47 Ofcom, Communications Market Review (2011) 
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Exhibit 17: Proportion of UK web traffic originating from mobile devices48 
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Increasing mobility creates a wide range of possibilities, many of which are just starting to be explored. These 
include: 

 Location awareness: Connected phones allow users to search for products and services based on their location, 
or track their own movements (e.g. with Foursquare). Advertisers can target users online or through apps, based 
on their location 

 Always on: Mobile devices with broadband connectivity allow users to view or upload content at any time. This 
enables the development of new services,  such as Instagram, which allows users to automatically upload 
photographs taken using their phone 

 Portability of services: Cloud-based services and tools like Dropbox allow users to access content (e.g. an 
iTunes library or folder of documents) on multiple devices, or edit documents on multiple devices simultaneously, 
including on mobile devices. Users can access email at all times, and calendars sync automatically. 

The  largest  number  of  respondents  in  a  survey  of  mobile  industry  executives  believed  that  the  ‘applications  that will 
define  4G’  are  video  and  cloud  computing50.  

 

5.4 Innovation in systems 
The macro-trends identified in Sections 5.1 to 5.3 are enabling a further set of trends, or innovation outputs, that are 
impacting all industry sectors. Of particular interest to the Creative Industries are the evolution of consumer interfaces 
and cloud computing. 

 

                                                           
48 Tecmark, Mobile and UK Web Traffic (2011); Cisco, Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update 2011-2016 (2012) 
49 Cisco, Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update 2011-2016 (2012) 
50 Mobile Future Forward, 2012 Mobile Industry Predictions Survey (2012) 

Cisco predicts that mobile internet 
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5.4.1 User interfaces 
Over the last few years, there has been significant innovation in user interfaces driven by developments in hardware 
and software. The touch screen has been a breakthrough innovation on mobile devices. Motion control has emerged 
in the games console environment and evolved from the use of a physical controller (Nintendo Wii) to an optical 
system (Microsoft Xbox Kinect). Speech recognition has evolved to a point where voice control of devices is possible 
(e.g. Apple Siri system for iPhones and Dragon dictation software). Exhibit 18 shows how user interfaces are evolving 
in the areas of voice, motion and touch.  

Exhibit 18: Timeline of consumer display technology development  
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Over the next 5-10 years, there is likely to significant development of user interfaces, as trends in touch, motion and 
voice control continue and potentially combine: “The power of UI is a trend with several dimensions. We have not 
settled on a final best in class UI. The trends are voice to gesture and keyboard to touch. This is an area of particular 
evolution”. 

It is highly uncertain how interfaces will develop in future, though specific areas of development can be identified 
including: 

 Embedding motion control in a wider range of devices including television sets and laptops.  Industry participants 
believed that new generations of motion control sensors will have shorter focal lengths, enabling use on laptops 
and tablets, facilitating features such as log in through facial recognition. 

 More intelligent voice control – “Problems around speech to text are being solved. Dictation is relatively 
straightforward and widely available…   In   future   the ability to use powerful combinations of technology, 
databases, pattern recognition will allow computers to interpret context and meaning” 
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 Application of touch screens to new surfaces – Microsoft’s   Surface   is   a   tabletop   computer   that   uses   a  
touchscreen  interface  and  infrared  sensors  that  can  ‘see’  objects  placed  on it, allowing the computer to interact 
with physical objects 

 Haptic touch screens – Senseg   has   demonstrated   a   haptic   screen   called   ‘Tixel’,   which   uses   electrostatic 
vibrations to transmit a range of textures to the user. This technology is expected to be available in consumer 
devices within two years51. 

Developments in this area will affect how consumers will navigate and interact with content and services provided by 
the Creative Industries. For example, the combination of motion and voice control on television sets may enable new 
forms of electronic programme guide to emerge and for producers to create new interactive forms of content. These 
possibilities are considered further in Section 6. 

 

5.4.2 Cloud computing 
Cloud computing is the provision of computing or storage remotely over the internet to a dispersed set of users. This 
is related to software as a service (SaaS), a model in which specific software applications are provided remotely in 
this way. Similarly, platform as a service (PaaS) and infrastructure as a service (IaaS) provide users with access to 
remote computing, in these cases at a lower level of the technology stack. The development of cloud computing 
models has been driven by increasing networking speeds and the benefits that it can bring users. The key 
characteristics and benefits of cloud computing include:  

 Rental models – cloud computing enables users to pay only for the computing that they use 

 Scalability – additional computing capacity can be added without additional capital investment  

 Light local infrastructure – users need not maintain substantial IT systems locally. 

Overall, cloud computing lowers barriers to entry as it reduces the need for firms to invest in hardware and may 
stimulate increased innovation in web services. One interviewee  commented   that   “all start-ups that I come across 
these days are using cloud computing”. The cloud computing model also enables start-ups to grow rapidly should 
they experience strong demand – they can scale up using remote resource. 

Most interviewees believed that the cloud is still at a relatively early stage of development and presents significant 
opportunities for future development: “Society is working through the application of cloud computing – hugely 
powerful computing capabilities made available to every human on earth.  The cloud is still evolving and will continue 
to have an enormous impact. It will provide a massive increase in the availability of very powerful computers, learn 
from feedback to allow systems to get better and provide massive cost reductions”. 

At its limit, cloud computing enables companies to reduce their computing infrastructure to a set of low-cost internet-
connected ’client’ machines – in other words, an almost fully off-site model. However, given that the processing 
power of devices is also increasing, there is some uncertainty over which functions might migrate to the cloud in 
future: “There is still a tension between thin device and almighty device – the jury is still out.  It is becoming cheap 
enough to have enough power in the palm of your hand that the device will prevail. It is quite possible that in a few 
years the laptop will have the power to do all the film editing rather than the cloud. The answer will be distribution of 
the cloud power. The advantage of distributed computing is that it requires less investment – if you are managing a 
network of distributed computers you can use hardware that people have already invested in. This changes 
commercial models”. 

                                                           
51 http://cnettv.cnet.com/senseg-demos-prototype-touch-feedback-technology/9742-1_53-50115714.html 
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The implication for the Creative Industries is that firms may be able to increasingly outsource non-core functions to 
providers of cloud based services and that collaborative working and fragmented business processes may increase. 
This is considered further in Section 6.8. 

 

5.4.3 The Internet of Things 
As connectivity increases in speed and mobility, the emergence of  a  widespread  and  functional  ‘Internet  of  Things’  
becomes a more realistic possibility. In the longer term, objects marked with barcodes or radio tags could be 
identified and tracked by other devices or platforms, possibly with minimal or no human intervention. This would 
provide opportunities for greatly enhanced efficiencies in production lines and warehousing, and enable the 
development of consumer technologies (for example linking household objects such as thermostats, toys and 
healthcare products to smartphones and/or each other, or producing running shoes which enable the user to race 
against runners in other countries in real time). At present many of the applications of the Internet of Things remain to 
be discovered, although some applications have already been found, for example in supply chain management. 
Challenges around tagging individual objects and the volume of data created mean the Internet of Things may be 
slow to evolve; however, as indicated in the sections above, the pace of technological advancement is rapid and 
increasing. 
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6 Trends in the Creative Industries 
This section considers how the macro trends discussed in Section 5 will impact the Creative Industries, identifying 
eight technology-driven trends within these industries (see Exhibit 19). 

Exhibit 19: Summary of trends in the Creative Industries 
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These trends vary significantly, in terms of the specific Creative Industries sectors affected, the potential scale of the 
impacts within each of these sectors, and the level and nature of uncertainty about future developments. The project 
team has undertaken a high-level, qualitative assessment of the industry trends resulting from these factors in 
different sectors of the Creative Industries (summarised in Exhibit 20). 
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Exhibit 20: Comparison of trends in the Creative Industries  
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6.1 Democratisation of content creation 
 Increasing availability of low-cost content creation tools and devices, especially on mobile devices 
 Decreasing barriers to entry for content creation 
 Increasing proliferation of small-scale content creators 
 Uncertainty over future balance of content production 

There is an increasing availability of increasingly-sophisticated, low-cost and/or free tools and devices for the creation 
of content and the delivery of services, reducing the barriers related to some content creation and editing activities. 
However, there are significant uncertainties associated with the consumption of content produced by smaller 
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enterprises and consumers, especially around video content. Barriers to the production of audio, text and images 
have already fallen to a significant extent. 

Consumers are increasingly equipped with low-cost and/or free digital tools, especially on mobile devices, that allow 
them to create, capture and manipulate content. Content capture hardware (e.g. cameras) is already widely available 
on (some) mobile handsets and on tablet computers – in future, the quality of this hardware is likely to increase 
steadily, to broadcast-quality resolution for video. In addition, the increasing processing power of consumer devices, 
together with software innovation, is driving a proliferation of low-cost tools that enable consumers to manipulate 
content on these devices – for example, iPhoto enables the editing and repacking of photographs and other images, 
iMovie provides simple video editing tools, and Viddy provides a distribution platform for mobile video. 

These tools will benefit consumers, but also professional users – for example, Vericorder provides mobile journalism 
add-on products for iPhones and iPads including video and audio editing software, microphones and camera 
accessories: “This is very impressive stuff. They turned around an edited piece within 30 minutes. The implication is 
faster turnaround of material and ease of accessibility”. 

Exhibit 21: Example of mobile creation tools – Vericorder mobile journalism products 

 

Similar trends are lowering barriers to entry for content creation by enterprises. The increasing performance of 
commodity hardware is enabling organisations to perform complex tasks on low-cost hardware. For example, the 
broadcasting and visual effects industries are moving to lower-cost technologies: 

 Use of commodity hardware by enterprise broadcast users: “Broadcasting is colliding with consumer technology 
and devices – laptops and tablets are used for production, and commodity IT-based equipment is used within 
enterprises, rather than dedicated hardware prepared specifically for broadcast. Virtualisation of studios is done 
on standard consumer devices. The implication is falling costs” 

 Migration of visual effects to commodity hardware: “The old model was expensive hardware, dedicated systems 
and highly skilled, highly-paid  ‘hero’ operators. Films needed large teams and proprietary systems. Over the last 
3-5 years technology has become cheaper – for example Macs and Dell workstations. This has enabled the 
same quality of work to be done with smaller teams and less expensive tools”. 

Over the next 5-10 years it is possible that software tools will assist  creativity:  “The next wave will be the ability to 
take part in the experience of creation – helping us to draw better, aiding our creativity”. This may increase the 
amount of high-quality user-generated content. However, this concept raises the question of the potential for creative 
algorithms that could create cultural products or outputs in some sectors. There is also a question of how much can 
be achieved by lone creators or by distributed groups, coordinating their activities online, compared to content 
created by groups within firms. 

The impact of these technologies in the consumer sphere may be limited in terms of participation – many users prefer 
solely to consume, rather than to create or participate. Although the democratisation of content creation will ultimately 
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lower barriers to entry relating to (some) technology costs, it will not necessarily create incentives for consumers to 
participate or to distribute their output – in many cases, outputs will be kept private or shared within only closed 
groups.  Indeed, studies of user-generated content systems tend to suggest that only a small percentage of users 
typically provide the majority of the online content – most users do not contribute to the systems they visit52. A 2011 
study by Yuan Ding et al53 estimated that 47.3 million people uploaded content to YouTube in the last 3 months of 
2010, compared to 300 million unique users54; this includes uploaders, who were adding copied content, rather than 
videos they had created themselves. 

Nevertheless, among professionals, the impact may be significant. In particular, the reduction in barriers to entry will 
allow smaller scale enterprises to participate in some Creative Industry activities: “In future, the barrier for people who 
have the creativity and skills will be lower. This will lead to a real opportunity for smaller producers. Traditionally they 
have not been able to afford high end services”.  Potentially, the supply of high-quality content from smaller scale 
producers and developers could increase significantly, especially in the film and television sectors: “It is still hard to 
make good content, but there are lower barriers to entry for people with talent.  This allows many small niche players 
to thrive”.  Within larger enterprises, the adoption of commoditised technologies may be slow to occur, owing to the 
barriers to adoption relating to business processes and the interconnectedness of participants. However, the impact 
on these organisations will be lower costs, but increasing competition. 

Ultimately, the extent to which the democratisation of content creation transforms the market will depend to some 
extent upon the pool of talent available to use the increasingly rich and accessible set of tools. Some interviewees 
believed that this will be a limiting factor: “Given these trends there should be a lot more talent emerging on YouTube, 
but the UGC on YouTube is very low quality. The SaaS tools that already exist to help turn holiday shots into quality 
photos by using templates may come to other creative industries and improve the outputs. Overall, democratisation 
of tools is moving faster than talent – everyone can do something but not everyone has the talent. In a few years this 
may change”. 

Overall, increasing fragmentation of content creation is likely to occur, with a larger number of participants producing 
content. However, scarcity of talent is likely to lead to differentiation for major producers and developers that are able 
to secure that talent.  

 

6.2 Fragmentation of consumption across a diversity of devices 

 Proliferation of types and models of consumption device, especially mobile devices 

 Challenges for developers, publishers and service providers in addressing these devices 

 Uncertainty about the future direction of development: fragmentation vs. coalescence 

The diversity of the installed base of consumer devices is increasing, leading to fragmentation of consumption and 
challenges for content and service providers in terms of distribution and monetisation.  

There are two main dimensions of fragmentation: 

 First, connected devices are proliferating, with growth in PCs, smartphones, tablet computers and e-readers, 
among other categories.  Much of this proliferation is being driven by the proliferation of mobile devices – for 
example, from the perspective of a games developer, the device environment has become increasingly 
heterogeneous: “The games industry started as a set of dedicated devices. For the last 15 years the industry has 
focused on a set of console platforms – the cycle from PS1 to PS3 for example. Over the last few years, 
dedicated handheld devices have developed, such as the Nintendo DS and Sony PSP. It has become ever 

                                                           
52 Cliff Lampe, Rick Wash, Alcides Velasquez, Elif Ozkaya, Motivations to Participate in Online Communities, Michigan State University (2010) 
53 http://conferences.sigcomm.org/imc/2011/docs/p361.pdf 
54 http://www.broadbandtvnews.com/2010/03/05/youtube-profitable-in-2010/ 



 
  
 
 

© MTM London 2012 
 
 46 

cheaper to have GPU power on devices and smartphones now outstrip dedicated handheld devices in terms of 
power of gaming platform”. In future, new categories of device may emerge, and distinctions between categories 
are likely to blur further (see Exhibit 22). However, future patterns of supply and device uptake are uncertain –
one interviewee suggested that device uptake may start to coalesce around a small set of category-defining 
devices such as the iPad, rather than a continuum of device types 

Exhibit 22: The expanding range of consumer consumption device categories 

 

 Second, within particular form-factor categories, there is an increasing diversity of device models, facilitated by 
the proliferation of free operating systems, improved access to manufacturing processes, and competition. This 
encourages manufacturers to differentiate their offerings by developing new device features and form factors – 
for example, in the smartphone category, there is an increasing range of models in terms of hardware (e.g. 
screen size and resolution, processor) and software (e.g. APIs) (see Exhibit 23, which illustrates the current 
fragmentation of devices, mainly mobile, using the Android operating system) 
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Exhibit 23: Models of Android devices used to download OpenSignalMaps55 

 

The diversification of devices means that consumption is fragmenting too. Consumers will engage with content and 
services in an increasingly varied set of environments and usage modes, of which mobile consumption will be 
increasingly important. 

As a result, the Creative Industries are facing increasing complexity in relation to: 

 The development of applications for consumer devices, especially mobile – “Developers face an enormous 
challenge with fragmentation – there is no one version of Android anymore” 

 The management of multiple business models – different devices may form part of different industry ecosystems 
for which predominant business models vary. For example, consumers are more accustomed to paying for iPad 
apps than web content:  “To make a blockbuster console game you need millions of dollars, so few new console 
games studios appear. Angry Birds is a completely different model of development, game, distribution and 
monetisation. For me Angry Birds is a great example of how the entire industry is changing. Mobile and the web 
democratise gaming in a way that anyone can compete and get a good idea out there” 

 Tailoring content for different devices – different user experiences and consumption modes on different devices 
may necessitate different kinds of content. For example, the location-aware nature of mobile devices allows 
service providers to tailor content to location, for example providing hyper-local content. 

For the Creative Industries, these developments are increasing costs and creating opportunities for intermediaries 
who can help to simplify complexity. This challenge is being mitigated, to some extent, by common operating systems 
(e.g. Android), common web standards (e.g. HTML5) and the growth of platforms (see Section 6.3). Therefore, the 
future level of fragmentation is uncertain. 

                                                           
55 The area of the boxes is proportion to the share of downloads of a particular application for Android devices generated by different models: the 
application developer counted 3,997 distinct devices. Source: http://opensignalmaps.com/reports/fragmentation.php 
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6.3 Evolution of platforms for distributing and monetising content and services 

 Proliferation of platforms for distribution, monetisation, social, B2B trading and other functions 

 Lower barriers to entry for an increasing range of activities, especially internet distribution of content and 

services 

 Increasing provision of content and services, especially by smaller-scale participants 

 Uncertainty over the future market power and practices of major platforms 

Platforms are emerging and growing, collectively providing an increasing range of functions, some of them 
innovative. These include sector-specific platforms (e.g. Steam, an internet distribution platform for games) and 
industry-wide platforms (e.g. iTunes store which carries a variety of content formats). The functions performed range 
from integrated distribution and monetisation (e.g. Amazon) to social (e.g. Facebook) and advertising (e.g. Google 
AdSense). New platforms are still emerging, such as the Windows Store that Microsoft launched for Windows 8: this 
will enable development of apps for PCs. Exhibit 24 provides a summary timeline of the launch of platforms by type. 
In many cases, functionalities are embedded in operating systems – iTunes   in   iOS,  Google’s  store  and  Microsoft’s  
new store. 

Exhibit 24: Timeline of platforms in the Creative Industries 

2004 2006 2008 2010 2012Type Description

Social

B2B 
marketplaces

Crowd funding

Meta-platform

Timeline

Pre-2004

Integrated
payment and 
distribution

Payment

Advertising

Provide a single source of 
distribution and payment 

collection

Allow publishers to collect 
payments for their content 
directly from consumers

Aggregate advertising 
inventory

Provide a platform for 
sharing and promotion

Connect buyers and 
sellers of content or 

services

Aggregate distribution 
platforms to provide a 

single point of distribution

Link artistic projects to 
potential patrons 

Content 
discovery

Enable users to navigate 
and discover content
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The development of platforms has been catalysed by the explosive innovation in web services and the growth in 
distribution platforms has been driven by the fragmentation of the supply and demand. Some platforms have gained a 
high  share.  For  example,  Steam’s  share  of  digital  download  games  has  been  estimated  at  between 51% and 70%56. 

Platforms have led to low barriers to entry for providers of content and services. Essentially, platforms are a way for 
firms to outsource parts of their business processes, allowing them to distribute to the market, for example, without 
having to set up the infrastructure themselves. This has led to low or zero set-up costs, excluding time costs, and 
facilitated a proliferation of content and services provision on these platforms. For example, the cost of providing an 
iPhone app on the Apple App Store is $99 per year. This pays for membership of the iOS Developer Programme, 
which includes the SDK, and hosting and distribution on the App Store. This has stimulated strong growth in the 
number of developers and in the number apps provided on the platform (see Exhibit 25). 

Exhibit 25: Growth of the supply on the Apple App Store57 

 

The emergence of platforms has had an especially strong impact on the mobile content market, in which the Apple 
App Store has transformed the economics of the sector, providing substantial consumer revenues for the content 
developers.  The consequence of providing low set-up costs is that platforms have sought income from revenue 
shares or other usage fees, potentially under restrictive terms – for example, Amazon takes between 30% and 65% 
of the retail price of a Kindle book, and sets conditions on the maximum price charged58. 

With regard to distribution, the future balance of platforms and alternatives is uncertain. In the case of the Apple App 
Store and Facebook platform, some interviewees believed that the walled garden approach adopted by these 
platforms will stimulate growth in the use of HTML5, a web standard for multimedia content – for example, in the 
publishing market, the Financial Times has moved from publishing native59 apps for iPads and iPhones to providing 
an HTML5 app, which bypasses the Apple App Store: “HTML5 is moving faster than expected. We are betting on 
HTML5 as the way forward”. “I think that vertically integrated models will progressively disappear. The question is 

                                                           
56 http://www.gamasutra.com/blogs/SebastianLindig/20110606/89588/, http://www.gamasutra.com/php-bin/news_index.php?story=26158 
57 Sources: http://148apps.biz/app-store-metrics/?mpage and archive versions, Apple press releases 
58 https://kdp.amazon.com/self-publishing/help?topicId=A29FL26OKE7R7B 
59 Native apps are those which run directly within the iPhone operating system, as opposed to within another program such as a web browser of java 
applet. 
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whether loyalty will go to the platform or the content. I am hopeful that platforms (e.g. YouTube and Facebook) will 
become more open”. 
 

6.4 Diversification of online business models 

 Technology and service innovation is enabling an increasing set of models 

 Publishers and service providers will increasing exploit these opportunities 

 Uncertainty over the future mix of revenues on- and off-line 

Creative Industries business models are evolving, as industry participants seek to take advantage of the new 
commercial opportunities afforded by technological change and by the migration of media consumption and spending 
to digital. One of the consequences of the low costs of distribution on internet platforms is that content and services 
are often provided at zero cost to the end user, either legitimately (e.g. on an ad-funded basis) or through pirated 
means. This has increased consumer expectations that digital content will be free of charge60 and has created 
pressure on revenues for paid content, on- and off-line. Price deflation has been an important consequence, resulting 
in significant revenue falls in some cases. At the same time, connected consumers have far more choice, creating 
intense competition for their time and expenditure.  

There has also been substitution of digital products for physical products and price deflation. The prices of digital 
products tend to be lower than the prices of traditional versions – for  example,  the  Times  newspaper’s  ‘Digital  Pack’,  
including web, mobile  and  tablet  products,  costs  £4  per  week  compared  to  £6  per  week  for  the  ‘7  Day  Pack’  including  
the print editions and digital products61. 

In some cases, this has had important consequences – for example, the share of wallet of the UK recorded music 
industry decreased from 0.38% in 2001 to an estimated 0.29% in 201062.  However, over the same period, the share 
of wallet taken by live music increased from 0.05% to 0.15%. 

This has led some Creative Industry firms to seek to diversify their business models and revenue streams, increasing  
the range of commercial activities undertaken around their products – for example, many (but not all) major music 
labels have moved towards 360 contracts and many newspapers have tried to expand into commerce offerings and 
to develop events, training and education businesses.  

There are several sub-trends that may enable publishers to diversify their business models: 

 Platforms are creating new markets, especially on mobile devices – for example, the Apple App Store and iOS 
ecosystem has encouraged end-users to pay for content that in the web environment they were accustomed to 
accessing for free. The Guardian reported 100,000 downloads of its mobile app, which replicated the content of 
the website, in two months63. App stores are proliferating across major digital platforms and OS and driving 
significant revenues – the Apple iOS App Store has generated $4bn in revenue for external developers 
worldwide since 200864. However, gatekeepers tend to capture a significant share of expenditure on these 
platforms 

 Technology innovation is enabling new forms of consumer payment. For example, the Facebook credits system 
is being used by games developers to take payment for character personalisation, in-game items or even access 
to parts of the game. Games are increasingly being provided as a service: “Everyone is trying their hand at the 

                                                           
60 http://www.public.site1.mirror2.phi.emarketer.com/Article.aspx?R=1009055 
61 http://www.thetimes.co.uk ,June 2012 
62 http://prsformusic.com/creators/news/research/Documents/Economic%20Insight%2022%20Wallet%20Share.pdf 
63 http://www.guardian.co.uk/media/pda/2010/feb/23/guardian-iphone-app-downloads 
64 http://www.apple.com/pr/library/2012/03/05Apples-App-Store-Downloads-Top-25-Billion.html 
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freemium model65. It is a very seductive idea to give something of value away for free, then sell small things for 
lots of money” – for example, in web publishing, Flattr enables users to give microdonations to online content 
creators through an easily-integrated web button  

 Crowd funding is allowing content creators (but rarely substantial enterprises) to raise funds from multiple donors 
pre-production – for example, Kickstarter provides a platform for creators in any category to present projects to 
an audience, who are able to fund the development of a project. Kickstarter has raised a total of $170 million 
since 200866. While Kickstarter allows creators to offer rewards for those who fund a project, funders do not 
automatically receive a product, equity or any other tangible reward for their funding. 

Future developments around pay media are uncertain, especially the future balance between free and pay models in 
different Creative Industry sectors. However, many industry participants believe spending on content will grow 
strongly: “We’re   set   for   a   period   of   sustained   growth   in   digital   – driven by streaming, always-on services and by 
subscription business models, which are gaining significant traction.  Some services, like Spotify, have proven 
compelling versus pirate services, and against weaker commercial offerings”. 

 

6.5 Development of new forms of navigation and discovery 

 Increasing abundance of content means that navigation and discovery are becoming the new bottleneck 

 Recommendation systems are developing to improve content discovery 

 These  systems  will  have  a  strong  effect  on  consumers’  consumption  patterns 

 The future form and market structure of discovery systems is uncertain 

The increasing abundance of content and services stimulated by lower barriers to entry, in both creation and 
publishing, creates challenges for consumers and publishers. For consumers, it is becoming more difficult to navigate 
and find content, while publishers and service providers are finding it more difficult to be found and to cut through in 
more crowded and competitive markets. In response, various services are emerging to help end users find and 
discover content. However, it is uncertain which forms of search and discovery will prevail, which business models 
these will use, and who will control them. 

The abundance of content and services makes navigation and discovery an increasing challenge. For example, Intel 
forecast that there will be 500 billion hours of video content on the internet by 201567.  Interviewees tended to agreed 
that growth in content supply will lead to market bottlenecks in content discovery: “Low publishing costs are shifting 
the bottleneck to navigation and  discovery…  This brings new challenges. Navigation, even when you know what you 
want, is a challenge. Discovery is also an issue. The bottleneck has moved further down the line. For example, in 
publishing it is no longer the agents that are the bottleneck, but the ability to find readers”. 

The traditional discovery method of humans curating content still has a role, for example, through reviews of music 
and television in newspapers and magazines. However, it is challenging for this method to cope with the sheer 
volume of material becoming  available  and  to  address  individuals’  needs.   

In response, many companies are focusing on the development and deployment of technology solutions to the 
navigation and discovery problems facing end-users.  At a high level, these fall into three main categories: 

 Search 

 Algorithmic recommendations 

                                                           
65 A  “freemium”  model  involves  giving  away  the  core  game  o  free,  then  charging  micropayments  for  additional  content such as levels or character 
development. 
66 http://betakit.com/2012/03/26/kickstarter-funding-grows-by-70-in-just-3-months 
67 Brian David Johnson, Intel Press, Screen Future - The Future of Entertainment, Computing and the Devices We Love (2010) 
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 Social recommendation. 

Initially, navigation and discovery systems were primarily search engines (e.g. Google, Bing and Blinkx), or 
algorithmic recommendation systems, in which usage or transactional data (and other signals) are used to make 
recommendations (e.g. Netflix and Amazon operate recommendations systems that suggest products to consumers 
based on what they have bought and rated in the past). In the music industry, Echonest provides a platform for third-
party applications developers to access artist and song data in order to develop new services, which may include 
recommendation.  In addition, content services are emerging in which recommendation is the key differentiator – for 
example, the Pandora and LastFM music services play a personalised series of tracks. 

The current trend is for increasing use of social recommendations – for example, Facebook allows content owners to 
present Facebook users with links to content consumed by their friends, and the social plugin includes a 
recommendations box that content owners can add to their site, containing a list of content that their friends have 
previously interacted with. This is spawning social recommendation services based on Facebook – services such as 
Artfinder recommend works of art to users based on their social connections. Areas of further development include 
the refinement of search and algorithmic recommendation and social recommendation. Interviewees expected further 
development in these areas: “Current systems of computer indexing of content use humans to bridge the gap. People 
tell the computer that jazz is jazz and the computer can apply this knowledge to similar content. In future, computers 
may be able to perform this task. Over time analytics will improve and machines will be able to identify context. 
However, this is essentially an evolutionary improvement on what can currently be done. The next step will be the 
application of knowledge about the individual to adapt the results of the searches…  Social recommendation will 
become   better   because   there  will   be  more   social   data   coming   into   the   system.   For   example,   people’s   150   or   so  
Facebook friends are watching more video so the system learns more about them and is able to make better 
recommendations”. 

There is considerable uncertainty about which organisations will control content discovery mechanisms in future, 
whether it will be search engines, recommendations services, on-site functions or other approaches. In addition, 
there is uncertainty over the impartiality of these recommendation systems and the transparency of paid placements. 
The future of recommendations could have significant implications for the Creative Industries: “In television, content 
and service discovery is very important. Small channels live and die by changes on the EPG (Electronic programming 
guide)”. 

 

6.6 Increasingly interactive content 

 Increasingly interactive content and interactive services around content 

 Diffusion  of  consumers’  attention  across  these  services 

 Uncertainty over consumer demand for interactive experiences  

The concept of a piece of content as a static product consumed on a uniform device is, to some extent, giving way to 
a more fluid notion of interactive experiences across multiple platforms that change over time. This change is being 
enabled by the  connectivity  of  devices.  Consumers’  attention  is  increasingly  diffused  across  interactive  experiences,  
leading to opportunities for firms to develop new business models. However, the extent of change is uncertain and 
varies by sector. 

There are two main areas of development: interactivity within content and interactivity around content. 

 Historically, games have always been interactive – and, with connectivity, this interactivity has been extended to 
include multiple players. However, interactive content has proliferated into other sectors – for example, in the 
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publishing sector, e-books now routinely incorporate additional features (e.g. iPad   apps   of   T.S.   Eliot’s   The 
Wasteland68 and   Jack   Kerouac’s   On the Road69 include marginalia, audio records, maps and biographical 
information about the works).  

Exhibit 26: Examples of interactivity around content – IntoNow / Zeebox 

 

 

 There is also increasing interaction around content, especially interaction on mobile devices in response to 
television and other media. Twin screen services synchronise content on tablet computers with broadcast 
television content – for example, the Zeebox iPad app provides users with social media content relating to the 
programme they are watching. Some of these services are underpinned by watermarking or fingerprinting 
technologies that enable devices to identify a programme or music track by listening to it. The application of this 
technology is currently an area of development: “We see an awful lot of start-ups showing us watermarking and 
fingerprinting technology for recognising audio or video, but it is a bit meaningless until you have a really 
amazing product to back it up with. For example, audio-syncing is only valuable once a play-along game or other 
experience is produced”. 

A key   implication  of   this   trend   is  that  consumers’  attention  will  be   increasingly  spread  across  different  services  and  
devices. However, it is uncertain how revenue models will develop to take account of these changes: “Real-time 
interaction is very relevant to the broadcasting industry. We are constantly seeing interesting start-ups  in  this  area….  
But nobody has figured out how to make money. Lots of start-ups are looking to gain traction with consumers before 
trying to make money”. 

The games and advertising sectors will be strongly affected by the trend of increasing interactivity with and around 
content, as their products are interactive by design. The scale of impact on other sectors is less certain – for 
example, it is unclear to what extent television viewers and readers of books will want to interact with content. The 
experience of services launched to date indicates that this could be relatively low – for example, only 6% of people 

                                                           
68 http://www.touchpress.com/titles/thewasteland/ 
69 http://us.penguingroup.com/static/pages/features/amplified_editions/on_the_road.html 
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ranked interactive apps as one of their three most appealing new television technologies in a 2012 survey by 
Freeview70. 

 

6.7 Development of a data-rich market ecology 

 Increasing abundance of data collected from users on connected devices 

 Improving algorithms to analyse and interpret this data 

 New business models and working practices 

 Uncertain  future  extent  of  the  use  of  data  because  of  consumers’  privacy  concerns 

Data is increasingly being collected, stored and analysed in the Creative Industries to facilitate new business models 
and working practices. This is being driven by the increasing connectivity of devices, allowing data to be fed back to 
publishers or providers of services. There is uncertainty about the limits of use of data in future because of 
consumers’  privacy  concerns.  In  addition,  the  future  ownership  and  control  of  consumer data is uncertain. 

Data is captured when users consume or interact with content or services on connected devices – for example, web 
sites often use first-party cookies to track user behaviour on their sites, and advertising networks use third-party 
cookies to track user behaviour across different sites. The amount of data collected in this way is increasing at a high 
rate. Facebook stores at least 84 different types of data on individuals, and the total amount stored on each user can 
fill over 1,000 pages71. Similarly, data is starting to be generated by games, for example, tracking where players have 
been  in  the  game  and  where  they  have  “died”.  In  the  mobile  environment, data relating to location is also involved, 
enabling business models such as the targeting of advertising based on location. 

Decreasing storage costs are allowing increasing amounts of data to be retained – industry experts state that the cost 
of buying hard disks drops “15-30% a year”72, and between 1986 and 2007 the amount of information stored globally 
grew by an average of 23% per annum73. The next step, a key area of current development, is the interpretation of 
this data to extract meaning: 

 “There is an escalation of the volume of data. The focus of the market is on developing algorithmic machine 
learning  power…  the  link  between  the  high  level  question  and  the  execution  in  the  data  set.  A  lot  of  dollars  are  
going into this. How does a standard user ask a sophisticated question and how does the system visualise the 
answer?” 

 “The interesting thing about big data is that you have hundreds of thousands of servers tracking everything we 
search and so forth and using this to analyse what the next big thing will be. One idea is how new types of IP 
could be produced on the back of big data. New types of companies are emerging with the smart algorithms to 
analyse and trend it”. 

These data and algorithms have potential application across a huge number of fields. Within the Creative Industries, 
some of the main areas of development include: 

 Personalisation of services – using information about users to provide tailored services, such as personalised 
recommendations, and potentially personalised content 

 Localisation of services – mobile services are location-aware enabling the provision of hyper-local content and 
advertising targeted on the basis of location 

                                                           
70 http://www.guardian.co.uk/media/2012/apr/18/freeview-3d-turns-off-viewers?newsfeed=true 
71 http://europe-v-facebook.org/EN/en.html 
72 http://www.hds.com/assets/pdf/four-principles-for-reducing-total-cost-of-ownership.pdf 
73 http://www.sciencemag.org/content/332/6025/60.abstract  
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 Using data to decide what content to create and publish – “Feedback loops are changing the way that games are 
developed. Publishers are increasingly gathering data about what people are doing in their games. Mainly this is 
on Facebook, but also in classical games. For example, publishers may gather data about where people die in 
games. Publishers can then use this information to improve games and build better versions of games” 

 Targeting of advertising - “Data is going to be massively important for years. At which point will the companies 
involved make the breakthrough to use data effectively? Google and Amazon have been doing it for years. 
Media owners still struggle with it. The bellwether that you have to look at is targeted advertising. Everyone 
realises that there is such a great degree of wastage in advertising”. 

Going forwards, the future development of the data-rich market ecology is uncertain in two respects: 

 First,  consumers’  concerns  over privacy may limit the use of data – for example, 66% of internet users felt more 
should be done to protect their personal information on the internet and when prompted, six in ten consumers 
said they were concerned about privacy online74 

 Second, it is uncertain which organisations which will collect, aggregate and analyse data – for example, whether 
publishers or platforms or new entrant specialists: “How identity is managed is an issue. How can people regain 
control of the things that they have handed over? People do not recall what they have agreed to”. “The biggest 
uncertainty is the tension between corporate security and reliability and the free for all models of the cloud. There 
could be significant backlashes from experiments with social and big data – privacy breaches and security 
breaches. These could freeze the perceived unstoppable pace of innovation – how is data managed and 
secured?” 

 

6.8 Increasing remote, distributed and collaborative working  

 Increasing high speed network access, mobile data and cloud / distributed computing 

 More collaborative and remote working 

 Increasing potential to outsource 

The increasing availability of high-speed network access, the use of cloud and distributed computing and the growth 
of mobile is driving an increase in collaborative working within organisations and between them. This is leading to 
changes in working practices and industry structures in some Creative Industry sectors. However, the extent of this 
trend may be limited by embedded working practices and business processes within these industries. 

At one level, communications services as simple as Skype video calling and Dropbox file sharing are enabling 
professionals in the Creative Industries to perform some activities remotely or to co-ordinate projects across sites. 
This trend is most relevant to activities that do not involve the sharing of large media assets – for example, an 
advertising agency interviewee reported that richer communications services are enabling the firm to serve overseas 
clients more easily from the London office. The agency now generates about 40% of its sales from overseas, in part 
due  to  these  communications  services,  though  the  location  of  the  agency’s  headquarters  in  the  UK  also  plays  a  role. 

Where large file sizes are involved, especially in the film and television production industries, there is increasing 
interest in distributed models for collaborative working. One interviewee saw increased use of this model within 
organisations: “Increasingly distributed computing models will be used. Currently there are big dedicated machine 
rooms. In future there will be more distributed dislocated resource. The drivers are low cost hardware, faster 
networks and the expectation that people can work remotely and collaboratively. For example, the director who does 
not want to come into the office and the artist who wants to work from New Zealand”. 

                                                           
74 Online personal data: the consumer perspective, Communications Consumer Panel, May 2011. 
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There may also be development of cross-industry services. One interviewee foresaw a future environment in which 
participants in the UK film, television and advertising production industries would be linked in to a cloud-based 
platform which would facilitate a marketplace for craft services for video content. The platform would store assets and 
use common standards to interface with providers of a variety of services. If developed, such a service would offer 
users benefits such as desktop editing using commodity hardware and wireless portability. To launch such a system 
would require co-ordinated adoption by multiple organisations.  

Interviewees also reported an increase in outsourcing of tasks, often internationally, as a result of these 
developments. One of the drivers is a need to reduce costs and to focus on core competencies: 

 “Certain types of work can be outsourced depending on local cultures and capabilities. It is fine if the work is 
prescriptive and cost savings are realised. However, anything with a creative and cultural angle is very difficult so 
there is a boundary” 

 “The games industry is steadily increasing the amount of outsourcing, but this does not work for everything e.g. 
testing gameplay aspects which is done in-house”. 
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7 Implications 
The trends create significant opportunities and challenges for the Creative Industries. This section considers some of 
the main implications. These implications vary significantly by Creative Industry sector, given that the technology 
trends affect these sectors in different ways.  

 

7.1 Increasing opportunities for small-scale enterprises – but most will remain small 
Lower barriers to entry are increasingly enabling small content producers and publishers to participate in the market. 
This will lead to increasing competition for major industry participants. For example, in the online video market: “The 
distinction between professional and semi-professional content is not important ...Topic is most important when 
consumers choose material, then they select brands if these are available. There is an increasing diversity of online 
video content: lots of how-to videos, magazine-type lifestyle content and archive content, especially news”. 

The increase in competition will be especially apparent in parts of the market where there are limited economies of 
scale and limited scarcity of inputs – for example, the development of games for mobile platforms and production of 
niche how-to video content for the web are not reliant on craft skills or talent. An interviewee from the games sector 
explained that large developers find it difficult to compete with small-scale competitors in the mobile games market as 
these competitors are able to develop games using small teams at low cost, compared to the larger teams typically 
employed by major developers. 

In other markets, scarcity of talent and economies of scale in marketing and technology will enable major producers / 
developers and publishers to retain differentiation. This is especially apparent in the film and console games markets, 
in which costs of bringing new titles to the market are very high. For example, the development of Grand Theft Auto 
IV released in April 2008 required the equivalent of 7,200 man-months of work, and  budgets  for  “AAA”  blockbuster  
games for consoles and high-end PCs require investments of up to $100m before marketing costs75. “The winners 
will  be  the  individual  creators  who  want  to  take  part…  But  the  big  creative  powerhouses will continue. It still takes lots 
of money to create the big stuff with global scale”. 

It is unclear how the small competitors entering the market because of low barriers to entry might grow to compete at 
the high end of the market. However, there may be opportunities for smaller competitors to grow by increasing 
production of small-scale content and services: increasing volumes at the low end of the market. 

Given increasing competition at the low end of the market and increasing economies of scale at the high end, 
companies operating in the middle tier of the market may struggle. Interviewees expected to see the most structural 
change in this part of the market in several content industries. For example, a games industry interviewee expected 
to see limited change: “I do not expect any major structural change. The games industry has always had to cope with 
technology  change  and  the  present  changes  are  no  different  …  Typically  the  industry  supports  small  companies  that  
excel at small games and larger companies that act as refiners, building more polished versions of these ideas”. 

Another implication of the proliferation of competition from small-scale creators with direct access to the market is that 
the models of funding new artists or creators are changing. For example, in the music industry the model in which 
labels reinvested returns from successful artists in developing new talent are being replaced by models in which new 
talent self-funds. In effect, cross subsidisation is lost.   

 

                                                           
75 Next  Gen.,  Transforming  the  UK  into  the  world’s  leading  talent  hub  for  the  video  games  and  visual  effects  industries, Ian Livingstone and Alex Hope, 
Nesta, February 2011 
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7.2 Continuous need for participants to adapt and evolve 
Established business models are being disrupted, to varying extents, by the growth of internet models. This is leading 
to increased competition and decreasing revenues in some industry segments. For example, revenues from recorded 
music sales decreased from £2bn in 2003 to £1.3bn in 201076. Established, often large-scale, industry participants 
such as newspaper publishers are most strongly affected by this change. 

However, the trends identified in this report also lead to opportunities for industry participants to develop new revenue 
streams in future. These include micropayment models, freemium models and in the games sector, providing games 
as a service.  Industry participants believed that media enterprises are trying to be more flexible, diversified across 
multiple revenue streams and open to new business models. 

However, exploiting opportunities of this kind requires businesses to evolve and adapt. This may involve developing 
new products that cannibalise existing revenues, and other factors that slow down change. Organisational agility will 
be increasingly important, with significant implications for skills and training.  To date, the Creative Industries have 
had mixed experiences of adapting to changes of this kind – for example, major music labels have struggled to 
develop revenues from online sources as fast as their traditional revenues are decreasing. In contrast, TV 
subscription revenue has continued to grow, increasing from £3.4bn in 2004 to £4.8bn in 201077. 

 

7.3 New approaches to aggregating audiences  
Consumption is increasingly fragmenting across devices, content items and time, driven by the increasing abundance 
of content and the increasing range of distribution channels used by suppliers. Given that in the advertising model 
consumer attention drives value, participants that operate advertising funded models seek to reach large audiences. 
This is an increasing challenge. 

Some interviewees believed that fragmentation will favour the big media businesses that have the scale to ‘cut  
through’ in terms of the marketing and discoverability of their products. This is consistent with the view of some 
commentators that increasing consumption on apps rather than the open web may drive a reconsolidation of 
consumption around major brands. “Apps are like cable channels—closed, proprietary, and cleaned-up experiences”, 
Susan Crawford, Harvard University78. 

Aggregation of small-scale consumption is another route to scale. Some interviewees believed that advertising 
networks which aggregate the audiences of small publishers would be able to increasingly effectively extract value 
from these audiences through the use of targeting and re-targeting technologies.  

In practice, a mixture of these two effects will shape the industry in future, possibly leading to a decline in mid-scale 
content that neither has the scale to cut through nor the low-cost production characteristics of niche content. “On the 
internet there is a factor of 1,000 to 10,000 difference in the audience of the large shows compared to the long tail. 
However, this is smaller than it used to be. There is a flattening of the curve. Nevertheless, the big media businesses 
still have the cut through to work”. 

 

7.4 New gatekeepers in the value chain 
The emergence and growth of platforms has led to a new set of competitors that intermediate between existing sets 
of market participants and, in some cases, have strong market power. Currently, these platforms include major 

                                                           
76 http://prsformusic.com/creators/news/research/Documents/Economic%20Insight%2022%20Wallet%20Share.pdf 
77 Communications Market Report, Ofcom, 2011 
78 http://pewinternet.org/Reports/2012/Future-of-Apps-and-Web/Overview.aspx 
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internet competitors such as Amazon, Apple, Facebook and Google. In future, a more diverse set of platforms might 
intermediate in this way, especially as service areas such as navigation and discovery grow. 

The implication for the Creative Industries is that participants will need to compete and co-operate with platforms. For 
example, broadcasters may need to co-operate with platforms to gain distribution, but compete with platforms in 
terms of gaining customer loyalty and retaining customer data. 

For example, an interviewee in the broadcasting market perceived this change in terms of evolution in the competitive 
landscape: “Our competitive landscape is changing fast – 5  years  ago,  was  Sky,  Virgin,  ITV;;  now,  it’s  Apple,  Google,  
Facebook”. 

There was a perception among some interviewees that the strong position of the major platforms will continue as they 
acquire start-ups in order to develop their capabilities: “In the social TV world IntoNow was snapped by Yahoo! and in 
VOD Tesco have acquired BlinkBox and Amazon acquired LoveFilm. All these new businesses are starting up, but 
same large businesses tend to dominate”. 

 

7.5 Global markets for some content and services 
The growth of internet based services is increasing the potential for global markets for some Creative Industries 
content and services. This trend gives UK companies increasing access to international markets, and, conversely, 
brings increasing international competition for UK companies. However, this trend is limited by the local 
characteristics of some forms of content and services. 

The  content  industries’  product can increasingly easily cross borders on global internet based distribution platforms. 
For example, All3Media a major independent television producer, licenses its content to international video on 
demand partners (e.g. Netflix) and on an app for connected TVs79, and music labels have similar opportunities: “I 
have an optimistic high level view about globalisation. There will be two types of business in future: really local and 
really  global…  There  will  be  no  cost  problems  in  the  long  term  even  for  the  smallest businesses to globalise”. 

This provides UK Creative Industries firms with access to high-growth international markets such as the BRIC 
economies (Brazil, Russia, India and China). However, some interviewees believed that local firms in these markets 
are developing their capabilities and will meet an increasing part of demand for content and services in these 
countries. 

However, the development of global markets for content and services is likely to be limited by cultural differences. For 
example, local interest UK documentary television content is unlikely to find a market overseas, just as Spanish 
cultural programming is unlikely to find a market in the UK. Interviewees noted that there are similar cultural barriers 
in the service industries, especially when creative concepts are involved that may differ in interpretation between 
countries. 

At   the   same   time,   there   is  an   increasing  opportunity   for   the   localisation  of  content   and  services,   to   limit   of   “hyper  
local”  services  delivered   to  mobile  devices that are location-aware. This may lead to a balance of local and global 
content and services being provided in future. 

7.6 Definition of the Creative Industries 
Section 2.1 described the definitions of the Creative Industries that are currently in use. Since the conception of these 
definitions the Creative Industries have developed significantly, which appears to problematize these definitions, 
notably in terms of market practice, structures and boundaries. The trends discussed in this report highlight two main 
ways in which the existing Creative Industries definitions are not fully consistent with evolution in market practice and 
structures:  

                                                           
79 http://www.guardian.co.uk/media/2012/mar/19/independent-producer-vod-app   
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 The overall perimeter of the Creative Industries definitions seems difficult to set, given the proliferation of 
creative tools and cultural practices – a far wider range of actors, both individuals and enterprises, are 
increasingly able to participate in markets that were previously characterised by high barriers to entry. 

 The distinction between Creative Industries sectors is blurring at some levels of the value chain, as actors who 
have previously restricted their activities to particular areas adopt more expansive modes of operation. Some 
distribution platforms cross a variety of Creative Industry sectors – for example, Amazon provides music, film, 
television and publishing content. In this case, at the retail level, there is limited distinction between sectors at an 
industrial level. At the level of content creation, interviewees reported an increasing sharing of tools between 
industries (e.g. visual effects tools used in the games and film visual effects industries), even if the creative 
processes and output remains distinct. 

It was not within the scope of this report to propose new Creative Industry definitions. However, it is possible that 
horizontal segmentations would be appropriate to capture the industrial activity taking place, especially on internet 
and web platforms. 
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8 Future scenarios 
Future developments in the Creative Industries will depend on a wide range of factors including technology change, 
social trends, policy and regulation. There are numerous uncertainties in the evolution of these factors which makes 
predicting the future evolution of the Creative Industries difficult. Nevertheless, many interviewees believed that the 
Creative Industries are at an important transitional stage, beyond which development paths may diverge. This section 
considers potential optimal and sub-optimal   future   outcomes   for   the   sector,   based   on   interviewees’   views   of   the  
future, with input from discussion with Nesta stakeholders. The scenarios described reflect possible outcomes and 
are not the only potential outcomes for the Creative Industries, or indeed the most likely. The intention of the 
scenarios is to stimulate discussion about the policy, regulatory and other conditions that might lead to these 
outcomes rather than provide a detailed review of possible development paths and futures. 

For the purposes of this report, we have considered potential outcomes for the Creative Industries that are divergent 
in terms of the gross value added (GVA) of these industries. This gives a broad indication of the contribution of the 
Creative Industries to the overall UK economy. In addition, spill-over effects and welfare were considered, but were 
not central to the development of the scenarios. In short, the optimal and sub-optimal scenarios represent outcomes 
with high and low GVA respectively. 

8.1 Optimal outcome 
In the optimal outcome, the Creative Industries are characterised by: 

 Making an increasing contribution to GVA across all Creative Industries sectors 

 Successfully addressing growing markets including the internet and mobile 

 Becoming world-leading in terms of relative economic contribution 

 Growing international income 

 Attracting significant investment 

 Retaining UK ownership of creative assets and IP where spill-over effects justify this 

 Building and maintaining a strong base of creative and commercial skills 

 Developing a thriving interface between public and private enterprise 

At a segment level, in this outcome there is healthy public funding of UK Creative Industries (e.g. BBC licence fee), 
while the revenues and profitability of private enterprises of all sizes are strong. This is consistent with the adaptation 
of major UK companies to the challenges of technology change (e.g. to address internet markets). At the same time, 
there is thriving ecology of small enterprises, with the Creative Industries acting as a spawning ground for new 
innovation. UK-based companies compete successfully with major international digital companies. 

8.2 Sub-optimal outcome 
In the sub-optimal outcome, the Creative Industries are characterised by: 

 Making a decreasing contribution to GVA across the Creative Industries sectors 

 Limited progress in developing revenues on the internet and mobile 

 Loss of revenue share to major digital businesses based outside the UK 

 Low and decreasing investment in UK content 

 Low international revenue 

 Declines in the base of creative and commercial skills 

In this outcome, there is relatively low public funding of the UK Creative Industries, and the revenues and profits of 
private enterprises are similarly weak. This is consistent with a situation in which major UK Creative Industries 
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companies fail to adapt to technology change and increasingly lose revenue share to major international digital 
competitors. Smaller companies fail to thrive, which is associated with the failure of the Creative Industries to 
stimulate innovation and the formation of new companies that might be successful in taking advantage of new 
opportunities relating to the internet and mobile, for example.  

 


