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To date, 

many of the

innovations 

in plastic

electronics 

have arisen 

as a result 

of technology-

push, 

rather than

market-pull.

The beginning of the 21st century marks the dawn of a new era of plastic as an

electronic material, creating possibilities for a wealth of low cost, high functionality

products and smart materials.

Companies in the consumer goods, retail, healthcare, transport, electronics and

packaging industries need to start thinking now about how plastic electronics could

change business models and create new sources of customer value.

To date, many of the innovations in plastic electronics have arisen as a result of

technology-push, rather than market-pull. Now is the time for the UK’s world-leading

expertise to be channelled into the development of plastic electronics devices that 

are underpinned by strong business models. This will only happen where technology

development is strongly led by companies with a vision for how to create customer

value from plastic electronics. 

Recognising these challenges, this report has been published by AIM with the

following objectives:

■ To provide a non-technical introduction to plastic electronics for businesses wanting

to know how this emerging field of technology could generate new value for them

and their customers along the value chain

■ To identify why the UK is a good place to be involved in the development of plastic

electronics

■ To explain why achieving first-mover advantages in plastic electronics involves

collaboration between technology developers and market-led end-users 

■ To offer practical advice to help companies find collaboration partners

Why is plastic electronics so valuable?

The production economics of plastic electronics are very different from conventional

electronics based on silicon chip approaches, making it possible to consider products

with radically different price points, performance and functionality. This in turn opens

up the possibility for new applications and markets that are not accessible using rigid

electronics technologies. Some of the applications envisaged are:

■ Packaging that is intelligent and/or interactive, aiding in anti-counterfeiting and the

protection of products, and helping to differentiate brands through eye-catching

displays

■ RFID (radio-frequency identification) printed onto packaging, creating value from

efficiencies in product inventory management and logistics

■ Displays and signage applications, including e-readers, that make use of low power,

sunlight-readable, flexible large area displays that will last for days on a single charge

■ Lightweight, flexible power sources integrated into mobile devices, in or on

buildings and in consumer accessories

■ Lighting panels of any size or shape manufactured as part of a building’s architecture

and infrastructure, or in automotive, aircraft and other transport systems

The market value of flexible and conformal devices is predicted to be $335 billion

by 2029.
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It is now time

for technology

needs to be

accelerated

forward through

the market pull 

of a wider range

of intended

product releases. 

Bringing plastic electronics to market

Because plastic electronic products are typically made up of a series of layers of different

electronic materials, their development involves a combination of competences in

different technology areas. These include materials and inks, technology and design,

equipment, process scale-up and the provision of components and services.

Complex scientific and technical challenges, spanning the disciplines of chemistry,

physics, electronics, systems integration and process engineering, need to be solved.

For successful market entry, these challenges have to be resolved via collaborative

developments among partners with complementary core competences.

To help companies locate themselves, and their potential partners in the innovation

value chain, AIM research has categorised companies and universities active in plastic

electronics in the UK and Germany in terms of technology areas and business models.

The resulting Competence Matrices for Plastic Electronics in the UK and Germany can

be downloaded for free from www.printedelectronics.net. 

Value chains in plastic electronics: where are the end-users?

AIM research indicates that as yet there are relatively few end-users who are buying

finished components for incorporation

into their products, or buying equipment

and materials that would enable them 

to embed flexible electronic functionality

into their own products.

It is now time for technology needs to be

accelerated forward through the market

pull of a wider range of intended product

releases. Manufacturers and service

providers in the consumer electronics,

retail, fashion, healthcare, energy,

printing and packaging industries need 

to set specifications for performance,

functionality and price points that will

enable them to generate value for 

their customers. 
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Led by these specifications of user needs, materials developers and printing

equipment manufacturers can start to identify how they can capture value from 

new market opportunities. End-user companies wishing to position themselves for

the opportunity presented by plastic electronics face the challenge of finding, within 

a global innovation system, the technology developers who will be best equipped 

to work with them.

Why the UK is a good place to be involved in plastic electronics

With the US and Germany, the UK is leading the development of plastic electronics.

UK-based companies cover the full value chain for plastic electronics, and research

in UK universities lies at the forefront of global developments.

AIM research has produced a detailed analysis of the differences between plastic

electronics capability in the UK and one of its most direct competitors – Germany 

– examining the scale at which research and development are being conducted, 

the application areas targeted and the business models and financing structures 

used to secure a position in the value chain. 

The research indicates that, by targeting lower functionality markets such as RFID,

packaging, games and disposable electronics German innovations are likely to enter

the market more quickly, but UK innovations have greater potential to generate

longer-term novel technologies and to deliver higher-end applications, such as high

information content displays and solar cells.
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How to know and be known in the UK plastic electronics community

Companies and individuals need to understand the landscape of plastic electronics,

becoming aware of whom the key players are, and evaluating who offers technical

knowledge and capability that meets their needs. The Competence Matrices examining

key players in the UK and Germany provide a useful starting point for this.

They also need to establish themselves as features in that landscape, establishing their

own credibility as a potential end-user of plastic electronics and/or as a potential research

partner or customer. People often say that to become known in a technology community

it is useful and important to be involved in various ‘networking’ activities, like those run

by the Knowledge Transfer Networks (KTNs), funded by the UK Government.

But how effective are these activities and what value is there in them for

organisations? AIM research looked at some of these issues with respect to the

KTN serving the plastic electronics, displays and lighting communities. It was clear

that actions by, and interactions between, individuals at KTN events were important

for establishing attractiveness as a collaboration partner. 
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People often say

that to become

known in a

technology

community 

it is useful 

and important

to be involved

in various

‘networking’

activities…
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Conclusion

In this report, we have shown that plastic electronics has evolved from science-fiction

to ‘science fact’, and that it is now ready for a wide range of end-user products and

markets. The next step requires leadership by companies and individuals who can

envisage how these new technological possibilities can create business value for 

their customers and for the end consumer.
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Since the early 1900s, the use of plastic, as a mouldable, light-weight and low cost

construction material, has revolutionised the way we live. Now, at the beginning of

the 21st century, we are at the dawn of a new era of plastic as an electronic material. 

Plastic electronics promises a wealth of low cost, high functionality products and

smart materials. Everyday ‘dumb’ objects will become intelligent, changing the way

we interact with the world. In the future, electronic objects will increasingly be

flexible, low cost and distributed across large areas. 

Using printed and plastic electronics, it will be possible to reach consumers through

captivating point-of-sale displays and packaging, to identify the location of items or

people in real-time using printed tags, to monitor the freshness of perishable goods

using smart packaging (see Figure 1) and to produce disposable interactive games at

costs low enough to use them for consumer promotions. Plastic electronics will make

it possible to create low power illuminated wallpaper, to integrate lighting and displays

into walls and windows, to print solar cells onto fabric, and to incorporate sensors into

medical dressings. 

The timescales over which some of these new applications are achievable are shown

in Figure 2 (see page 10), while a selection of products enabled by plastic electronics,

that are in the market, or ready for market entry, are depicted in this report. 

Seizing competitive advantage

The pace of technological innovation means that there will only be a comparatively

small window of opportunity for companies to take advantage of the new

developments in plastic electronics to gain a competitive advantage.

Companies in the consumer goods, retail, healthcare, transport, electronics and

packaging industries must start thinking about how plastic electronics could change

business models and create new sources of customer value. There are opportunities

to seize competitive advantage by being an early adopter, developing new concepts

and cornering exclusive deals. Each application of plastic electronics will involve a

different combination of functionality, performance, lifetime and price point, allowing 

a range of first-to-market opportunities to be exploited. First-mover advantages and

opportunities can only be obtained, however, by working collaboratively with people

who are developing new technologies. 

introduction: plastic fantastic

Figure 1: 
Smart food packaging
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