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	2.2.  Main application areas for OLED technology

2.2.1.	Lighting

OLEDs are expected to help designers create a new lighting design platform that will enable the 

true integration of lighting and architecture, something that is not currently possible. Unlike other 

light sources, OLED technology can be directly embedded onto architectural materials, such as 

metal and glass. They could also be used to create free-form luminous objects, as well as decora-

tive lighting applications in staircases, windows, partition walls, wall cladding and furniture. 

Consider the example of a lighted staircase design which is executed with transparent glass treads 

(or steps) to give an illusion of a floating staircase. The stair treads could currently be illuminated 

with LED lighting, either by having edge-lit glass panels or by using a laminated sandwich struc-

ture. This requires a light distribution system in the form of optical structuring to distribute light 

from the individual LED light sources across the glass panel. 

OLED lighting can achieve a much more uniform illumination of the stair treads and the trans-

parency feature is maintained in the off-state, thus preserving the daytime illusion of a floating 

staircase. The potential richness of colors and color dynamics of OLEDs could be applied to cre-

ate new design effects or to match existing décor. And sensor-based presence detection systems 

could be incorporated to actively illuminate the steps as people ascend and descend.

Exhibit 2.4: Illuminated staircase design envisioned with OLED lighting Source: Novaled AG
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	4.6. OLED roadmap

4.6.1. Positioning of OLED lighting

Given the industrial and economic challenges, the OLED lighting industry will have to focus on 

adding value for prospective customers beyond just illumination.

OLED lighting is being pitched as a totally new form of lighting. A focus on cheap lighting goes 

against the uniqueness of OLED as a lighting technology. Settling for $/klm cost targets is con-

tradictory and in fact seems downright lazy. For example, design lighting is not merely concerned 

with $/klm cost of light but is required to deliver other forms of tangible and intangible added-

value to give expression to the wishes of potential owners. A $/klm focus will not be satisfying 

to a design-driven market. 

Lighting users optimizing purely for $/klm costs will naturally continue to use FL or sodium 

discharge lamps today and watch LED developments. Those users interested in the cheapest unit 

price may be best advised to stick with incandescent bulbs for the foreseeable future and watch 

CFL and LED developments. LED-based panels could be appropriate for illuminated surfaces 

but come with a plastic appearance in the off-state. Prospective lighting users interested in a thin 

uniform illuminating surface with a mirror or transparent off-state should consider engaging 

with OLED lighting technology.

From a product viewpoint the appropriate cost level is not $/klm at lamp level; rather one should 

compare at luminaire level. For example, a standard commercial troffer consists of metal hous-

ing, reflector, grid, ballast and FL lamps.  An LED-based luminaire comprises LED packaged 

parts, optical waveguide sheet, mechanical holder, thermal solution and management electronics. 

The use-case will determine ancillary costs and benefits which need to be considered. In other 

words, OLED lighting will not sell itself but will require proper value assessment compared to 

alternatives.

Finally, the materials used and not just the technical components are a key part of the value 

proposition of luminaire products. Leading luminaire companies focus on design and workman-

ship, combined with high quality materials, to create desirable lighting products. OLED could 

play to these key strengths of the luminaire manufacturers and this cannot be neglected by OLED 

lighting producers.



 The OLED Lighting User’s Manual © Novaled AG 2010 · www.novaled.com            95

Philips Lighting has estimated that a 40% energy saving is possible by upgrading an installed 

lighting base with the currently available energy efficient lighting technology, which in turn 

amounts to an annual global saving in electricity costs of €106bn. However, the lighting market 

is resistant to change as the capital costs of the infrastructure (luminaire, sockets) and the run-

ning costs (energy, replacement lamps) tend to be borne by different parties. In professional light-

ing markets business models based on total cost-of-ownership have proven successful. Efforts to 

influence consumers include incentives - free CFL lamp distribution schemes, e.g. Coolnrg - and 

compulsion in the EU where legislation to set minimum energy efficiency standards for lighting 

systems at product level is expected in the near future (EcoDesign Directive).

However, energy saving goes beyond solely the replacement of inefficient lighting. Sustainable 

lighting is not just about improving the lighting system itself but is also about shifting societies’ 

attitude. According to FT journalist Tom Griggs; “sustainable lighting concerns design of the 

building and the behavior of the people inside it.”  End users are being encouraged to use lighting 

responsibly and light designers, planners and engineers are addressing the integration of both 

daylight and lighting systems to obtain optimal performance, comfort and energy efficiency in 

building design. In this respect, Prof. Marc Fontoynont of the French civil engineering school 

ENTPE has carried out several collaborative works considering the costs and benefits of mixed 

lighting schemes.

 

Exhibit 5.2: Total cost of ownership for useful light (€/Mlmh per year)  Source: ENTPE
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How OLED will change lighting6.

Exhibit 6.1: Keep It Simple and Slim – OLED lighting  Source: Novaled AG
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	 6.1.  The OLED lighting revolution

In the year 2025 we will look back and realize that many of the questions that are currently open 

will have been clarified by the growing OLED lighting industry. What is OLED lighting? How 

is it best used? Who has mastered the technology? How will progress be maintained into the 

future?

Today there is much criticism directed at this new lighting technology. Some of it is more gen-

eral criticism that applies to any new technology, e.g. it is too expensive. Much of it is borne of 

the experience with LED and has simply been mirrored onto OLED, e.g. potential products are 

immature and there are no standards. Still, other criticisms are self-attracted, through the en-

thusiastic promotion of OLED as a general lighting technology to be compared to FL, e.g. lumen 

output is too low.

Such criticisms are perhaps justified, for now. However, the OLED lighting industry is at the in-

vention stage and is open to new players to industrialize this new lighting technology, define new 

lighting products and develop new business models. Given the history of the underlying solid-

state science, we can have no doubts that the technology will develop rapidly.

We should consider some of the current problems with existing lighting technology. For example, 

the lighting industry lacks an area lighting technology. The main approach today is the backlight 

model: options range from the crude – the deep lightbox for signage – to the sophisticated – the 

thin LED backlight for flat panel display. This is a well established concept: combining point or 

linear light sources (potentially very efficient) with a diffuser to spread the light (inefficient) and 

finally selectively blocking the remaining light (inefficient) to create an image. EL lighting foil is 

appropriate in certain circumstances but its limitations have excluded it from consideration as a 

mainstream area lighting technology.

Therefore, it is unsurprising that OLED display technology has attracted much attention as it 

eliminates the need for a backlight compared with LCD display. The LCD display itself enabled 

a whole ecosystem of new products. We lived in a world of CRT-based televisions but can we 

imagine a world with CRT-based mobile phones and notebooks computers?  

By analogy, OLED lighting is a game changer and a flat thin area light source should not be 

considered just as a replacement for existing lighting technologies. Regardless of whether we are 

solving existing problems or creating entirely new applications, OLED lighting is opening up new 

ways of thinking about lighting. 
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7.1.1. OLED-on-glass

Exhibit 7.4: Area task luminaire

Daylight does not penetrate fully into the 

back of the large space and therefore supple-

mentary diffuse white light is required in the 

kitchen area. An area luminaire consists of 

two “wings”, each measuring approximately 

400mmx550mm, and it is used over a serving 

counter designed for eating and entertaining. 

Each wing comprises 12 small OLED discs 

(80mm radius, white light) and 6 large OLED 

discs (150mm radius, white light, transparent).

Exhibit 7.5: Color change luminaire

Natural light is fading in the early evening and 

needs to be supported with artificial light and 

a warmer tone aids relaxation at the end of the 

long day. Globe luminaire measuring approxi-

mately 500cm in diameter is conceived as a 

lighting feature. It is used in the center of the 

main living space. A total of 32 small OLED 

squares (20mmx20mm, white light, color tun-

able) are arranged in adjacent pentagons on a 

thin filigrane globe structure.

Exhibit 7.6: Local task luminaire

Darkness is descending in late evening and the 

center of activity retreats to the lounge area. 

Tasklighting is required for specific activities. 

The reading lamp consists of a large A4 size 

OLED panel (200 mmx300mm, white light, 

transparent) mounted on a pivot connector to 

adjust the direction of the light. The capability 

of producing single panels is becoming avail-

able but already the panel may be assembled 

from a number of smaller OLED pieces. 

Exhibit 7.7: Sunlight window 

The living space is now fully dependent on arti-

ficial light. Privacy may also be required due to 

the large glazed area. An entire window glazing 

panel is illuminated with an embedded thin film 

of OLED sandwiched between the individual 

panes. The window comes into play again on a 

winter morning by simulating the rising sun or 

supplementing weak daylight. This execution is 

not possible today but should become a techni-

cal reality in the next 10 years. 




