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1. INTRODUCTION
This document presents solutions to help European firms and policy makers to overcome barriers to eco‐
innovation in the LED sector. It results from the work carried out during the two phases of the WP8 of the
cycLED project, whose objectives are threefold:
1. Identify regulatory and non‐regulatory barriers within the techno‐social system that might limit the
exploitation of the proposed ecodesign and eco‐innovation measures;
2. Provide qualitative and quantitative assessments of these barriers;
3. Suggest ways to overcome them and to enable the innovation and growth of the market.
The results of the first two objectives are presented in D8.1 and in D8.2. This deliverables addressed the
third objective of WP8, in order to foster LED eco‐innovation. Eco‐innovation is a technological innovation
that substantially reduces the ecological impacts of existing technological alternatives throughout the
whole lifecycle of a given eco‐innovative product or service. This document is structured as follows.
At first, we present the approach taken in this deliverable to present the solutions identified by WP8
collaborators, including the logic path that has guided the work carried out within WP8. Secondly, we
present the solutions formulated by and for cycLED partners to overcome their main barriers to eco‐
innovation, focusing in the SMEs in charge of developing a demonstrator. Then, we present solutions that
can be used by other European LED firms outside cycLED to overcome their barriers to eco‐innovation, and
make publicly available a tool to help them do so, in the form of the survey used in the Phase II of WP8.
These solutions can help European LED firms seeking to develop eco‐innovation strategies, and help
overcome the risks associated with these strategies by having identified in advance the obstacles that they
might face when trying to eco‐innovate. Finally, before concluding we provide solutions for policy makers
to support the sustainability transition of the European lighting sector.

2. APPROACH AND LOGIC PATH
In order to achieve the three aforementioned objectives, we proceeded in two phases described in the
logic path presented in the following figure. As explained in the methodologies described in deliverables 8.1
and 8.2, the first phase consisted in identifying the barriers face by cycLED partners, notably the ones in
charge of developing a demonstrator. This first phase has been the priority of the first part of WP8 because
the results needed to be provided to these partners as soon as possible so that solutions could be
formulated to help them overcome their barriers to eco‐innovation and eventually develop a demonstrator
which is both successful in economic and environmental terms. Then, in a second phase we have analysed
the barriers to eco‐innovation of other firms outside the cycLED project. The methodologies used in the
two phases are presented in the first two deliverables of WP8. They explain each step included in the boxes
of the following diagram, as well as the links between them.
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Figure 1. Logic diagram of WP8
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3. SOLUTIONS FOR CYCLED PARTNERS
In this section we present the solutions which have helped cycLED SMEs (ETAP, RIVA, ONA, BRAUN) to
develop their demonstrator by overcoming their barriers to eco‐innovation. The solutions presented in this
section concern barriers to ecodesign. Solutions regarding regulatory barriers suggested by cycLED SMEs
are presented in Section 4.
The solutions suggested to cycLED SMEs to overcome their barriers to ecodesign were identified by cycLED
partners during a cycLED workshop organised in November 2013. The four firms in charge of a
demonstrator were asked to work with other partners to analyse their own barriers and to identify which
barriers could be solved in‐house and which ones required external support to be solved. Additional
solutions were identified during a one day meeting involving our colleagues from the EDCW in April 2014,
as well as during the interviews carried out with cycLED partners. We start with the barriers which have
received a Level 2 evaluation, i.e. major barriers, and continue with Level 1 barriers (relevant ones),
underlining for each barrier whether it is directly relevant for the demonstrators or not, so that the SME
considers it a top priority to be addressed before further developing its demonstrator.

3.1. Solutions to major barriers to ecodesign
The following table presents the six major barriers to ecodesign identified by cycLED SMEs, as well as a key
solution to overcome them. These barriers and solutions are discussed in greater detail in the following
sub‐sections.
Table 1.

Major barriers to ecodesign according to cycLED SMEs

Name of the barrier to ecodesign
Lack of in‐house sources of finance
LED drivers are barriers to ecodesign
The gross intrinsic value is too low

Key solutions
Funding schemes for SMEs to support R&D as well as the
diffusion of LED products (marketing campaigns, …)
Standardisation and better quality control procedures should
be implemented in Europe
Develop business models more favourable to design for
recycling, such as product service systems (PSS)

Eco‐innovation costs are too difficult to control

Support the collaboration between large and small LED firms

Information systems are sources of rigidity that
discourage eco‐innovation

Provide support to SMEs to carry out technology watch
activities
Provide eco‐innovation courses to personnel and develop
partnerships with local training and technology institutes

Lack of technical personnel to ecoinnovate
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3.1.1. Lack of in‐house sources of finance
This barrier ranks first because it was given a score of 2 by two firms, one of which is a small SME, while the
other had cash flow problems due to a costly moving to a new building following a fire accident in its old
premises. In‐house solutions proposed to overcome this barrier included the decision to expand the capital
of the company to shareholders, internal reorganisation, extended control procedures to cut down costs,
networking to reach out to financially robust business partners, market expansion through commercial and
strategic partnerships as well as an improved customer information, market analyses for sales, marketing
offensives, and market analyses for LED components. As underlined in D8.1, regulatory support could take
the form of subsidies or funding schemes to support eco‐innovation, as in the case of the cycLED project
without which the demonstrators may not have been developed. This barrier could be directly relevant for
the demonstrators if companies did not have enough money from the cycLED project to support their eco‐
innovation activities. Additional support could be provided to launch marketing campaigns, e.g. by
chambers of commerce, or to finance market research in order to estimate where their ecodesigned LED
product can best succeed.
3.1.2. The gross intrinsic value of the LED product is too low
This barrier is specific to the LED sector and relates to the lack of incentives to eco‐innovate for better
recycling (Design‐for‐Recycling, DfR). In the case of DfR, eco‐innovation is not encouraged for two reasons:
first the loop of materials’ cycle is not closed. Indeed, producers seldom get back the equipments they put
on the market and thus cannot benefit from their DfR efforts by e.g. retrieving the valuable metals they
contain. The cycLED project aims to help LED firms and other stakeholders to close this loop, by finding out
ways to retrieve precious metals or by suggesting new business models more supportive of DfR, such as the
ones based on product service systems (PSS ‐to be implemented by RIVA). Second, the disincentive for DfR
also comes from the fact that not only it is hard to extract value out of used LED products because they are
not returned to their producers, it is also difficult because even when these products are collected the
concentration and of previous materials is not always high enough to create incentives for firms to engage
in DfR.
In‐house solutions consist in developing new business models suitable for DfR, in ambitious DfR R&D
programmes at product level, but also in investing in new recycling processes as it is being done in cycLED’s
WP5. Also, reuse could be prioritised over recycling, since in this way more value from used products can
be derived by producers. Besides, reuse generates employment for repair workers as well as opportunities
to support social enterprises involved in the refurbishment and distribution of reusable products. Also, the
calculation of the gross intrinsic value could integrate immaterial elements such as the positive impact on
the firm’s image. Indeed, a firm carrying out DfR activities would display a positive image to potential
customers.
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Regarding regulatory solutions to this barrier, best DfR practices for the LED sector could be promoted in
order to level the playing field, which could be done by a professional association such as Lighting Europe.
This would ensure that used LED products have similar recycling standards and gross intrinsic values; so
that even if firms do not get back their own used products they are guaranteed a minimum profit when
taking back used LED products manufactured by other firms. This would also help raise the quality of LED
products by forcing non European producers to level up their quality standards, should they want to enter
the European market. Finally, public policies should encourage innovation in European recycling activities, a
research‐intensive field as underlined by a recent report of the World Intellectual Property Organisation,1
which notices a “large increase in patent activity concerning the recovery of REMs as well as extraction or
recovery of noble metals (i.e. gold, silver or platinum) from e‐waste streams.” Unfortunately, Europe is far
from leading this eco‐innovation race, hampered by a series of barriers and discouraged by the fact that the
“Recovery of rare earth metals not only is fast growing, but also is one of the most heavily protected
technologies in terms of geographic extension of protection.” In order to investigate policy measures to
alleviate these barriers, as part of the Phase II of WP8 we will investigate the issue of patents as barriers to
eco‐innovation in the LED sector by means of patent analyses coupled with other data sources on firm
litigations (see D8.3).
3.1.3. LED drivers are barriers to ecodesign
This barrier relates to the fact that LED drivers are often the weakest point of the LED product and fail well
before the light bulb, especially when they are cheap and not subjected to stringent quality controls. The
weakness of LED drivers is an obstacle to ecodesign because firms are discouraged to eco‐innovate if they
know that their product will fail because of the driver: why should they invest in designing long‐lasting
products with a high environmental performance if the driver purchased from its Asian supplier fails after 2
or 3 years? This is a strong barrier because usually LED firms do not manufacture LED drivers but purchase
them from electronics firms, and thus they can hardly improve the driver in‐house. This barrier is directly
relevant for demonstrators, and was deemed major or relevant by 3 cycLED SMEs (the fourth one had
decided manufacture its own drivers).
Apart from changing driver supplier or using custom‐made drivers, other in‐house solutions include training
technician about how to select reliable drivers, which implies not only to take into account the cost of the
equipment but also to integrate environmental criteria such as the longevity of the driver or its
replaceability.
Regulatory solutions to this problem include working with driver suppliers to increase quality and reliability,
but according to cycLED partners it takes a lot of time and effort and the outcome remains uncertain.

1

See WIPO (2013), Patent Landscape Report on E‐Waste Recycling Technologies,
http://www.wipo.int/patentscope/en/programs/patent_landscapes/reports/ewaste.html.
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Therefore, standardisation and better quality control procedures should be implemented in Europe to
improve drivers’ quality (including their environmental performance in terms e.g. of energy consumption
and recyclability), led by the European Commission and Lighting Europe. Such standards should include the
replaceability of drivers as well as their modularity, in order to ensure that LED products designed for a
certain driver do not need to be replaced when this driver gets out of the market. An industry‐wide effort
could be made to help small companies select reliable drivers; while black‐listing the least reliable drivers
could help level the playing field. In terms of public policies, extending the duration of the legal warranty
would force driver manufacturers to improve quality. This measure can also be requested by firms
themselves, but small ones may have difficulty imposing their requests to large foreign electronics firms on
which they cannot exert much pressure since the size of their orders is rather small.
3.1.4. Eco‐innovation costs are too difficult to control
Eco‐innovation might be a new activity for firms venturing on new LED markets: even if they were using
LEDs this does not mean that they had an eco‐innovation culture, strategy and capability. Indeed, using
LEDs in a new lighting product does not constitute an eco‐innovation but a mere adoption of an energy
efficient technology. When firms are to do more than energy saving, which is the case of cycLED
demonstrators that also seek to improve recycling and recovery of raw materials, they need to implement
an eco‐innovation strategy but they are not necessarily equipped to do so. Therefore, they may not have
the knowledge and tools to weigh the pros and cons of eco‐innovations and end up overestimating the risks
of engaging in an ambitious eco‐innovation strategy, which is a strong barrier to ecodesign. On the other
hand, because they target new market niches and because the regulatory or competitive contexts are
uncertain, eco‐innovations can indeed be more risky than standard innovations.
In‐house solutions to reduce uncertainty include the development of tools to assess the specifics of eco‐
innovations, possibly with some support from consultants, or with the help of chambers of commerce or
industry associations for small firms that cannot afford expensive consultancy. Training programmes on
eco‐innovation should also be provided, since a better knowledge of eco‐innovation dynamics can
contribute to reduce the perceived risk of eco‐innovations and to help firms overcome barriers to
ecodesign.
Regulations could be developed to help firms conduct market viability testing, which would reduce the eco‐
innovation risk perceived and help secure market outlets for ecodesign products and services. Finally, since
LED firms integrate many different technologies in their complex LED products and services, their eco‐
innovativeness also depends on the eco‐innovative capabilities of their suppliers, whose eco‐innovation
capabilities should thus also be supported, e.g. by means of specific training programmes or joint projects.
A certification mechanism could be put in place in order to identify suppliers with eco‐innovation
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capabilities. Collaboration between large and small firms should also be supported, especially within
Europe where larger firms would benefit from a network of eco‐innovative LED SMEs.
3.1.5. Information systems are sources of rigidity that discourage eco‐innovation
Eco‐innovating implies to follow new discoveries closely, which requires allocating significant resources to
follow what is happening, especially in an innovation‐intensive and fast evolving sector such as the LED one.
Therefore, if information systems are neither robust nor flexible enough, firms may never catch the next
wave of innovations. This barrier is directly relevant for demonstrators, and was deemed relevant or major
by two firms. One of them is a small SME which does not have the means to invest in a complex
information system, and in which technology watch is mostly done by the CEO through professional
magazines, websites and fairs. The second firm is much larger and has been operating on the lighting
market for many years, and its information system designed for less innovation‐intensive lighting
technologies cannot keep up with the pace of technological development of the LED sector.
In‐house solutions include the development and deployment of a new ERP System, but small firms might
not be capable to do so. The latter could be given external support to carry out technology watch activities,
develop information systems for eco‐innovation (cycLED’s WP3 contributes to do so), and recruit eco‐
innovation and ecodesign specialists. An EU market for such experts could be developed in association with
national employment agencies and educational institutions to match needs and skills.
3.1.6. Lack of technical personnel to ecoinnovate
This barrier is directly relevant for demonstrators and was deemed major by only one firm, the smallest of
the four interviewed ones. In addition to a lack of financial resources, small firms thus have difficulties
attracting skilled personnel, especially the one with eco‐innovation and ecodesign skills. This is all the more
important when small firms are located far from strong economic regions in places where local educational
institutions do not provide those skills, which is the case of one cycLED SME. In‐house solutions to this
barrier include providing eco‐innovation courses to personnel and developing partnerships with technology
institutes and other local training organisations. If the latter do not have those skills, support should be
given to develop eco‐innovation curricula, e.g. by financing visiting professors and other experts to help
these institutions develop eco‐innovation programmes and transfer knowledge, including to suppliers so
that they can also improve their eco‐innovation capabilities.

3.2. Solutions to relevant barriers to ecodesign (Level 1)
We will only analyse here the most significant Level 1 barriers to ecodesign, namely the ones that obtained
a total score of at least two or that got at least two Level 1 evaluations, and which were not already
mentioned in Level 2 barriers (see Appendix 1 the 11 barriers to ecodesign highlighted in grey).
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3.2.1. The pay‐off period of eco‐innovation is too long
This barrier is directly relevant for the demonstrators, and three of the four interviewed SMEs deemed it
relevant. The only firm that did not do so is the one that chose a product service system (PSS) business
model, which suggests that this PSS business models can help overcome barriers to ecodesign in small
firms. In‐house solutions to decrease the pay‐off period include increasing costs control to reduce them,
setting up commercial & strategic partnerships, and conducting market analyses to enhance the sales of
LED products and components. Enabling to spread the changing of lights over time could also help shorten
the pay‐off period of investments in eco‐innovative LED products and services. This could be done by
adopting a new business model to lease light, which ensures stable revenues for the eco‐innovative firm (as
suggested by the estimates of a cycLED demonstrator).
External support to overcome this barrier can take the form of government subsidies, bank loans, and other
funding instruments such as eco‐innovation vouchers to finance the external costs incurred in developing
eco‐innovative solutions.2 Tools and training can also be supplied to help potential innovators as well as
their clients to calculate the pay‐off period of an eco‐innovation more accurately, e.g. by taking into
account the fact that eco‐innovative products last longer and can integrate immaterial value (e.g. an
improved image) generated by a sound ecodesign strategy.
3.2.2. Economies of scale are too small to reduce costs
Because LED eco‐innovations are still directed to niche markets, producers cannot yet benefit from
economies of scale to reduce their costs, which is a barrier to eco‐innovation because high costs increase
business risks and deter investment in eco‐innovations. An internal solution could be to increase modularity
with other innovations in order to benefit from economies of scale on some parts of the eco‐innovation,
and of course to keep costs at a minimum while enhancing value by bringing to the fore the environmental
advantages of the new product. Arranging alliances with other companies that can provide parts of an eco‐
innovation can also alleviate the costs of developing an ecodesigned LED product or service, as well as
traditional measures of cost control, commercial and strategic partnerships, or market analyses for LED
components in order to learn about best practices enabling cost reduction.
3.2.3. Staff lacks information on technologies and markets
This barrier is directly relevant for demonstrators and it has been deemed relevant by two cycLED SMEs,
including the smallest one. Regarding technological developments, cycLED has largely helped these firms
increase their eco‐innovation knowledge, notably thanks to WP6 and WP7, but knowledge about potential
markets for eco‐innovative LED products and services is still lacking. Support to conduct market research
could be provided, and exchange of information between firms could be encouraged. Sales personnel
2

See e.g. http://www.ecomanufacturing.eu/1777.html; http://www.greenovate‐europe.eu/services/green‐
innovation‐vouchers.
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should be trained and regularly informed, e.g. via a newsletter or a blog, as it has been done in the case of
the smallest interviewed SME.
3.2.4. Lack of access to the knowledge of other firms through strategic alliances
Two firms deemed this barrier to ecodesign relevant. Strategic alliances can help firms fill in their
knowledge gaps by mutual exchanges. Such exchanges work better if their knowledge is complementary
(e.g. firm A owns patents on LED dies and firm B owns patents on LED drivers), but also a certain level of
trust is necessary as well as a willingness to open up the firm’s knowledge doors to potential competitors.
This tends to be more difficult in highly competitive environments and for complex technologies in which
knowledge ownership is fragmented and heavily protected, as in the case of LEDs. Besides, aggressive
patenting strategies make such alliances impossible, especially if some firms are prone to filing law suits in
order to, even pre‐emptively, protect their patent pools. Unfortunately, as the pace of patenting slows
down in the LED sector, firms may tend to become even more protective of their inventions and more
aggressive towards potential patent infringements, which constitute very strong barriers to ecodesign.
Indeed, with a complex technology such as the LED, an ambitious ecodesign draws upon a variety of
knowledge sources which are often patented by competing firms. Given the lack of collaboration between
firms, joining these patents to make a radically new product with substantially enhanced technical and
environmental performances may not be possible. This raises the classic question of whether patents
support or deter innovation. In the case of the current LED sector, patents may act as barriers to ecodesign
and hinder the sustainable transition of the whole lighting industry. This question is important enough for
us to tackle it within the Phase II of WP8: an analysis of the patenting dynamics in the LED sector has been
carried out, and further analyses will be conducted to investigate whether patents tend to support or
hinder eco‐innovation in the LED sector (see D8.3).
In order to support knowledge exchanges between firms of the LED sector, besides encouraging strategic
alliances, a public‐private consortium between companies and governments could be launched in order to
make a radical breakthrough in the LED sector, from the technological niche to the meso‐economic system.
As underlined by Hagedoorn (2002),3 “Contractual R&D partnerships enable companies to increase their
strategic flexibility through short‐term joint R&D projects with a variety of partners”. Such partnerships are
especially important in industries “where inter‐firm competition is affected by increased technological
development, innovation races and the constant need to generate new products” (ibid.), which is the case
of the LED sector. Firms participate in research partnerships in order to:4
‐

Decrease transaction costs in activities governed by incomplete contracts;

‐

Broaden the effective scope of activities;

3

See Hagedoorn, J. (2002), Inter‐firm R&D partnerships: an overview of major trends and patterns since 1960.
Research Policy, 31(4): 477‐492.
4
See Hagedoorn, J., et al. (2000), Research partnerships. Research Policy, 29(4–5): 567‐586.
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‐

Increase efficiency, synergy, and power through the creation of networks;

‐

Access external complementary resources and capabilities to better exploit existing resources and
develop sustained competitive advantage;

‐

Promote organizational learning, internalize core competencies, and enhance competitiveness;

‐

Create new investment options in high‐opportunity, high‐risk activities;

‐

Internalize knowledge spillovers and enhance the appropriability of research results, while
increasing information sharing among partners;

‐

Lower R&D costs;

‐

Pool risk;

‐

Co‐opt competition.

As for governments, they seek to (ibid.):
‐

Correct market failures in R&D investment, particularly in the presence of highly non‐appropriable
research;

‐

Speed up technological innovation, aiming at increased international competitiveness;

‐

Increase technological information exchange among firms, universities, and public research
institutes.

Besides supporting research partnerships in the LED sector, other external measures could be taken to
foster knowledge exchanges, e.g. the European Parliament could adopt regulations deterring large
consortia to use IPR to threaten their (especially smaller) competitors. Besides, the FRAND (fair, reasonable,
and non‐discriminatory) licensing scheme could be promoted.
3.2.5. Difficulties in allocating staff to new eco‐innovation missions
The lack of skilled staff to develop eco‐innovations has already been pointed out earlier, especially in SMEs.
It is also a general problem with innovation that due to on‐going missions employees are too busy to free
up time and mental resources to invent new products and services, and to take them to the market. It can
also be the case for a new category of innovations such as eco‐innovations, and in our interviews two firms
did mention this barrier to ecodesign as a relevant one for their eco‐innovation activities. Difficulties to
allocate staff to new eco‐innovation activities may originate from the fact that firms do not hire skilled
personnel in this field (they may lack resources to do so or may not manage to find such staff, etc.), or
cannot shift existing staff to new missions. This can be caused by work overload, by a lack of incentives to
reward people that volunteer to work on eco‐innovations, or by limited knowledge of this staff about eco‐
innovations. In order to overcome this barrier to ecodesign, if recruitment of skilled staff is not possible,
training programmes should be developed and eco‐innovation incentives implemented, for example by
integrating eco‐innovation objectives in staff promotion procedures so that they are motivated enough to
re‐arrange their priorities in favour of eco‐innovation.
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3.2.6. Lack of skilled sales personnel in eco‐innovation
This is directly relevant for the demonstrators, and can be solved by implementing specific training
programmes targeting sales personnel. cycLED partners e.g. share information on cycLED with their
employees, and send them to professional eco‐innovation fairs and academic conferences to raise their
awareness on eco‐innovation issues.
3.2.7. Difficulty to calculate future benefits of eco‐innovation
This barrier relates to previous ones dealing with eco‐innovation costs and knowledge. It is due to a lack of
knowledge about eco‐innovation and the tools used to appraise it. Training and the provision of a tool box,
such as the one developed by cycLED WP3, could help firms overcome this barrier and foster inter‐firm
collaboration.
3.2.8. High cost of eco‐innovation development
This barrier relates with the limited financial capacity of SMEs to develop eco‐innovations, and can be
overcome by reducing this cost and providing financial support in the forms of subsidies, partnerships,
vouchers, etc. Projects such as cycLED are also efficient means to foster eco‐innovation by providing seed
money and opportunities to share knowledge and ideas.
3.2.9. Marketing and sales channels have not been developed yet
This barrier is directly relevant for demonstrators. Besides actually putting in place missing sales channels,
partnerships can be developed with other firms to benefit from their own sales channels.
3.2.10. Lack of ecodesign tools
This barrier is also directly relevant for demonstrators but is also valid beyond cycLED for the whole LED
sector. A solution has been proposed with the toolbox developed by WP3, which will be given open access.
However, besides the technical quality of these tools, attention should be paid to their accessibility notably
in terms of language. Indeed, many tools are in English only, whereas in many European SMEs the staff
does not master this language well enough to fully benefit from these tools. Subsidies could be provided in
order to translate the most important tools into a variety of European languages, in order to make these
tools accessible to the ones who need it the most: small firms having limited financial and human
resources.
3.2.11. Excessive perceived risk of eco‐innovation investments
This barrier relates to several aforementioned barriers, so to overcome it we can recall solutions already
brought to the fore in this document: reduce the perceived risk by improving knowledge about eco‐
innovation, provide adequate tools to fully appraise the benefits of eco‐innovations, reduce investments
risks by securing market outlets, e.g. by conducting robust market surveys or by diffusing information to
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consumers. This would help legitimise the purchase of new eco‐innovative LED products that might be
more expensive compared to the existing one, but whose environmental footprint would have been
drastically reduced.

4. SOLUTIONS FOR EUROPEAN LED FIRMS WILLING TO ECO‐INNOVATE
This section formulates solutions to assist European LED firms in identifying and overcoming the obstacles
to eco‐innovation that they may face when trying to develop eco‐innovative products and services.
Section 3.2 of D8.2 brought to the fore the main barriers to ecodesign faced by the European LED firms
surveyed during the Phase II of WP8. We present below in a synthetic way the key obstacles to eco‐
innovation that European LED firms might face when developing eco‐innovations, as well as key solutions
that could help them anticipate these barriers. We also provide in appendix a self‐assessment tool made
available online5 that enables any of these companies to identify their barriers to eco‐innovation. This tool
is based on the survey questionnaire developed and for and used in the Phase II of WP8.

4.1. Solutions to the most important barriers to LED eco‐innovation
The five most important financial barriers are mentioned below by decreasing order of importance,
together with key solutions to overcome them:
Table 2.

Solutions to the most important financial barriers to LED eco‐innovation
Eco‐innovation barriers

Solutions

Lack of funds within your enterprise or group to
develop eco‐innovations

‐ Look for funds on financial markets
‐ Make alliances with other firms
‐ Join research projects

Eco‐innovation costs are too high

‐ Reduce energy consumption (main driver of eco‐
innovation for the surveyed firms)
‐ Change the business model (e.g. implement a product
service system)
‐ Convince consumers that the quality of your eco‐
innovative LED product is worth paying for it, including
in terms of ROI

Lack of public funding sources to support eco‐
innovation
Lack of financial support for SMEs

‐ Increase your knowledge about available funding
sources and learn how to use them
‐ Lobby your government as well as the EC to increase
these sources, e.g. using your industry association

Lack of private funding sources to support eco‐
innovation

‐ Look for funds on financial markets
‐ Make alliances with other firms

5

See https://gossart.wp.mines‐telecom.fr/cycled/.
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The online survey has also enabled us to identify the four most important knowledge‐related barriers to
eco‐innovation, which are listed below by decreasing order of importance, together with key solutions to
overcome them:
Table 3.

Solutions to the most important knowledge barriers to LED eco‐innovation

Eco‐innovation barriers

Solutions

Lack of qualified personnel to eco‐innovate

‐ Join research project to learn from others
‐ Increase staff training though mandatory course or self‐
training (e.g. via MOOCs)
‐ Hire new staff trained in ecodesign and eco‐innovation

Difficulty to find complementary expertise to
eco‐innovate

‐ Collaborate with other companies and research
institutions though joint projects
‐ Promote staff exchange programmes with other firms
and with research centres

Lack of information on markets for eco‐
innovations

‐ Attend national and international LED and lighting fairs
‐ Allocate staff and time to do market and technology
watch
‐ Improve information flows with internal and external
sale forces (e.g. by using an efficient ERP)

Lack of information on recent technological
developments related to eco‐innovation

‐ Attend national and international LED and lighting fairs
‐ Allocate staff and time to do market and technology
watch
‐ Adopt an efficient ERP enabling any employee to
upgrade its technology and market knowledge

Besides the above suggestions, the solutions formulated for cycLED firms to overcome their barriers to eco‐
innovation can also be beneficial to other LED and lighting firms. Besides, as explained below we made
available online a tool for any lighting firms to self‐assess its barriers to eco‐innovation.

4.2. A self‐assessment tool to identify barriers to LED eco‐innovation
We have developed the web‐based survey6 used in the Phase II of WP8 according to in‐depth interviews
with four cycLED partners. It will remain online for one more year until the end of 2016, so that European
lighting firms can keep evaluating their eco‐innovation barriers. They can also evaluate it themselves by
using the pdf version of the survey questionnaire available online.7 The results obtained from Phase II
provide valuable information to lighting firms outside cycLED, since it enables them to benchmark
themselves against other LED firms and to compare their eco‐innovation performance, judging by the
6
7

See http://cycled‐survey.eu/.
See https://gossart.wp.mines‐telecom.fr/cycled/.
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number and nature of their barriers to eco‐innovation. Indeed, firms that responded to our online survey
were all interested in receiving the results from our survey, and they all provided their contact details so
that we could send these results to them. Benchmarking is a method enabling firms to identify their
organisational activities, whose efficiency can be improved by comparing their performances with the ones
of other firms, in our cases their eco‐innovation capacities in the form of eco‐innovation barriers.
Benchmarking is an important field of research within the business studies. This topic is treated along a
spectrum ranging from “practical and prescriptive” to “theoretical and critical”. From the practical and
prescriptive perspective, the most important part in benchmarking is the data and its analysis with which
firms would position themselves with respect to others.8 However, benchmarking alone is not sufficient,
because the behaviour of other firms is also framed by national and EU institutions. This is why enabling
firms to self‐assess their eco‐innovation barriers in the light of the analyses conducted by other firms on
their own obstacles to eco‐innovation can enable them to find solutions that are appropriate to their own
problems and context.

5. SOLUTIONS FOR EUROPEAN POLICY MAKERS
Results from this research were not only useful to cycLED SMEs and other lighting companies. They are also
of value to policy‐makers in the EU who are interested in designing policies that can help European SMEs to
overcome barriers to eco‐innovation, so as to strengthen eco‐innovation in the European LED sector. We
present below policy recommendations formulated by cycLED SMEs and by the firms surveyed in the
Phase II of WP8.

5.1. Policy recommendations from cycLED partners
The following table summarises the regulatory barriers to eco‐innovation identified by cycLED SMEs as well
as key solutions to overcome them. As argued in D8.1 (Section 3.1), regulatory barriers are a major source
of eco‐innovation blockage according to cycLED SMEs.

8

Source: Francis, G., & Holloway, J. (2007). What have we learned? Themes from the literature on best‐practice
benchmarking. International Journal of Management Reviews, 9(3), 171‐189.
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Table 4.

Major regulatory barriers to eco‐innovation according to cycLED SMEs
Name of regulatory barrier

Key solutions

Lack of certification mechanisms to check out the
technical specifications of products
National policies do not provide adequate support
to ecoinnovation and/or emerging LED technologies
Increasing & unfair competition from non‐European
firms

Educational institutions do not provide enough
people well trained to develop ecoinnovations

Launch of an EU programme to guaranty the accuracy of LED
products’ specifications
Introduce financial support schemes to reward consumers
adopting ecodesigned LEDs
Strengthen the environmental requirements of LED products
put on the EU market
Adopt Fair Reasonable and Non‐Discriminatory (FRAND)
licensing regimes to LED products
Increase specific funding schemes targeting eco‐innovative
SMEs
Organise an LED industry‐wide training programme to level up
the eco‐innovation skills of its employees
Strengthen collaboration on LED eco‐innovation between
research institutes, SMEs and universities

Lack of modularity between radical innovations

Improve the standardisation of LED products and components

Existence of litigations between firms
Lack of funding to support SMEs’ eco‐innovation
Lack of skilled people to repair used LED products

During the Phase I of WP8, 14 barriers were identified as major barriers to eco‐innovation by cycLED SMEs.
However, only one of them was mentioned as such by more than one SME: the barrier called “Lack of in‐
house sources of finance”. This suggests that regulations seeking to support LED eco‐innovation should
focus on providing financial resources to SMEs. As explained below, financial constraints are a key barrier
for SMEs to eco‐innovate. Indeed, financial resources are an important ingredient for innovations in general
and eco‐innovations in particular. For example, they are a prerequisite for R&D investments, which are one
of the four critical success factors for environmentally sustainable product innovation.9 The importance of
in‐house sources of finance for SMEs’ eco‐innovation is corroborated by several studies on SMEs.10 Other
authors stress that financial barriers depend on SMEs’ location, since “SMEs located in provinces where the
local banking system is functionally distant are less inclined to introduce process and product
innovations”.11 Financial constraints are also important barriers to innovation for low‐tech SMEs. Hence,
other authors suggest to “to reduce the financial constraints for SMEs in order to incentivize eco‐
innovation”.12 As we shall see below, our findings also suggest that regulations do not provide enough
incentives for SMEs to eco‐innovate. As evidenced in the next table, of the 14 barriers identified by at least
one cycLED SME to be a major barrier, eight were regulatory barriers.

9

Source: Klewitz, J. and E. G. Hansen (2014). Sustainability‐oriented innovation of SMEs: a systematic review. Journal
of Cleaner Production 65(0): 57‐75.
10
On barriers to innovation among Spanish manufacturing SMEs, see Madrid‐Guijarro, A., D. Garcia, et al. (2009).
Barriers to Innovation among Spanish Manufacturing SMEs. Journal of Small Business Management 47(4): 465‐488.
11
Source: Alessandrini, P., A. F. Presbitero, et al. (2010). Bank size or distance: what hampers innovation adoption by
SMEs? Journal of Economic Geography 10(6): 845‐881.
12
Source: Cuerva, M. C., Á. Triguero‐Cano, et al. (2014). Drivers of green and non‐green innovation: empirical evidence
in Low‐Tech SMEs. Journal of Cleaner Production 68(0): 104‐113.
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Table 5.

Major regulatory barriers to eco‐innovation according to cycLED SMEs

Category of regulatory barrier
Policies & norms/Policy instruments
Policies & norms/Policy objectives

Name of regulatory barrier
Lack of certification mechanisms to check out the technical
specifications of products
National policies do not provide adequate support to
ecoinnovation and/or emerging LED technologies

LED industry

Increasing & unfair competition from non‐European firms

LED industry

Existence of litigations between firms

Markets & User practices/Financial markets

Lack of funding to support SMEs’ ecoinnovation

Markets & User practices/Labour market

Lack of skilled people to repair used LED products

Markets & User practices/Labour market

Educational institutions do not provide enough people well trained
to develop ecoinnovations

Markets & User practices/Technological niches

Lack of modularity between radical innovations

Besides adopting policies that increase the financial resources of SMEs to eco‐innovate, other regulations
could be adopted to ensure high quality standards of LED products. Indeed, if in 2006 an IEA report
lamented the lack of adherence in the world to guidelines promoting efficient lighting,13 our study suggests
that it is still the case in Europe. Indeed, the only barrier that obtained a score of 5 is a regulatory one
(“Lack of certification mechanisms to check out the technical specifications of products put on the
market”). It was ranked with a level 2 by one SME (ETAP) and with a level 1 by the remaining three SMEs,
giving it a total score of 5. This barrier therefore points to a key issue to be addressed by European eco‐
innovative LED firms. In the USA, the “LED Lighting Facts” programme of the Department of Energy aims “to
assure decision makers that the performance of solid‐state lighting (SSL) products is represented accurately
as products reach the market”.14 A similar programme could be launched at European level. The cycLED
consortium decided to write a letter to Lighting Europe in order to encourage the launch of a similar
initiative in Europe. Reproduced in Appendix n°3, this letter has been approved by all cycLED partners and
sent in June 2014. In March 2015, Lighting Europe launched a “Compliant Lighting Initiative” to do so.15
Concerning the “Existence of litigations between firms”, one SME deemed it a major barrier because of the
IPR strategies of large incumbent firms. Indeed, some of the latter threaten smaller firms by arguing that
their patents are within the realm of their patent pool, which discourages these small firms to eco‐innovate
because they do not want to risk a law suit. This is why we have analysed in D8.1 (Section 3.3) the extent to
which patents can be used to deter eco‐innovation in the LED sector.
Another major regulatory barrier that got a total score of 4 relates to regulatory support to eco‐innovation
(“National policies do not provide adequate support to ecoinnovation and/or emerging LED technologies”).
13

Source: IEA (2006), Light’s Labour’s Lost, OECD/IEA, p. 482.
See http://www.lightingfacts.com/About.
15
See http://www.lightingeurope.org/uploads/files/LightingEurope_Press_Release_Compliant_Lighting_Initiative_March_2015.pdf.
14
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Governments could for example introduce a financial support scheme for consumers that adopt
ecodesigned LEDs, in a similar fashion to what California did with its “Efficiency and Conservation Block
Grant Program” (EECBG). This policy granted USD 37.3 million to 40 small cities and counties to develop LED
street and parking area retrofit projects.16
The last major regulatory barrier that got a score of 4 concerns the “Increasing & unfair competition from
non‐European firms”, which during the interviews clearly concerned Asian firms, especially Chinese ones.
This suggests a lack of protective regulation that could take the form of certification mechanisms to reduce
this unfair competition. Such regulatory measures could also strengthen the standards of LEDs that are put
on the EU market, for example by only authorising the ones that achieve a certain level of environmental
performance.
The last four major regulatory barriers obtained a total score of 3, and they all belong to the category
“Markets & User practices”. One of them concerns financial markets and the lack of specific sources of
finance to support eco‐innovation by SMEs. Again, this reveals that European regulations are not
supportive enough of LED eco‐innovation.
Another barrier focuses on the labour market and suggests that there is a “Lack of skilled people to repair
used LED products”, which is a disincentive to undertake design‐for‐recycling (DfR) projects. This suggests
that European public policies lack regulations supporting the development of repair skills and organisations,
whereas such policies could counter the dominant “design for the dump” logic of many industries, in other
words technological obsolescence. To fight technological obsolescence, a long legal warranty could be put
in place for all electronic products, including lighting ones. Regulation supporting product service systems
and the circular economy could also be implemented, which could lead firms to adopt more sustainable
business models such as the one based on PSS developed by the cycLED RIVA demonstrator. This barrier is
to be addressed by multiple actors in charge of education and training. For example, governments could
better request engineering schools and universities to train students on DfR and to develop DfR courses,
including online ones such as MOOCs. Thanks to such e‐learning tools, companies could more easily have
their technicians trained on ecodesign. The European lighting sector could contribute by organising an
industry‐wide training programme to level up the eco‐innovation skills of its employees. Such a progress
would contribute to a virtuous circle by encouraging all companies to manufacture repairable and more
easily recyclable LED products. The sector could contribute to solve the “Lack of modularity between
radical innovations”, a regulatory barrier which has partly been addressed by the Zhaga consortium.17
Finally, the last major regulatory barrier got a score of 2 (i.e. that two cycLED SMEs deemed it very
important), and like the previous regulatory barrier it also concerns the labour market: it is the one called
16

Source: The Climate Group (2012). Lighting the clean revolution: The rise of LEDs and what it means for cities.
http://thecleanrevolution.org/publications/lighting‐the‐clean‐revolution‐the‐rise‐of‐leds‐and‐what‐it‐means‐for‐cities.
17
See http://www.zhagastandard.org/specifications/certification.html.
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“Educational institutions do not provide enough people well trained to develop ecoinnovations”. The
importance of this regulatory barrier is line with the aforementioned comments on the need for public
institutions to scale up educational and training curricula on ecodesign‐related issues. It also suggests that
cycLED SMEs find it important to collaborate with stakeholders in charge of education and training, which
should thus be encouraged by public policies. Indeed, a study of the drivers of different types of eco‐
innovations in European SMEs found that “those entrepreneurs who give importance to collaboration with
research institutes, agencies and universities, and to the increase of market demand for green products are
more active in all types of eco‐innovations.”18 However, if this issue is to be taken up by policy makers, it
should not be done separately from other forms of eco‐innovation policy supports. As authors suggested,
“policy to support SME’s adoption of environmental innovations has to take an integrated form, i.e.
addressing and developing competence, networks and strategic orientation of SMEs simultaneously whilst
remaining systemic and context sensitive”.19 Policy recommendations targeting regulatory barriers have
been summarised in a Policy Brief (D8.4) available online, which has been presented and discussed in a
public Policy Workshop (D10.4).20

5.2. Policy recommendations from European LED firms
The online questionnaire used in the Phase II of WP8 has enabled us to identify several important
regulatory barriers to eco‐innovation perceived by the European LED firms which have responded to our
survey. The seven most important ones are listed in the following table by decreasing order of importance,
together with key solutions to overcome them (see the full list of barriers in the Section 3.2 of D8.1). These
solutions have been taken from the suggestions made by cycLED SMEs and experts, and are meant to
trigger some creative thinking within European companies to formulate their own solutions to their
regulatory barriers to eco‐innovation.

18

Source: Triguero, A., L. Moreno‐Mondéjar, et al. (2013). Drivers of different types of eco‐innovation in European
SMEs. Ecological Economics 92: 25‐33.
19
Source: Hansen, O. E., B. Sondergard, et al. (2002). Environmental Innovations in Small and Medium Sized
Enterprises. Technology Analysis & Strategic Management 14(1): 37‐56.
20
See http://gossart.wp.mines‐telecom.fr/cycled/.
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Table 6.

Policy recommendations to overcome major regulatory barriers to LED eco‐innovation

Regulatory barriers to eco‐innovation

Solutions

Consumers lack knowledge about eco‐
innovative products

‐ Promote a European label on LED products and services
exhibiting high environmental performances
‐ Support advertising campaigns to raise the awareness of
consumers (both B2B and C2C ones) about the multiple
benefits of ecodesigned LED products and services

Lack of EU policies supporting eco‐innovation

‐ Maintain and increase the place of eco‐innovation in
European RTD programmes
‐ Raise the awareness of firms about these programmes
so that they are used by them to strengthen their eco‐
innovation capabilities

Difficulties to access EU instruments
supporting eco‐innovations

‐ Raise the awareness of firms about these instruments at
all levels (European, national, and regional)

Future standards in the LED sector are
uncertain

‐ Reinforce intra‐sectoral collaboration to reduce the
uncertainty regarding the standard setting process in the
European LED sector, especially regarding the ones
affecting eco‐innovation

Consumers are not willing to spend on eco‐
innovations

‐ Undertake awareness raising campaign about the
multiple benefits of ecodesign LED products and services
‐ Develop support schemes to shift to LED lighting
(vouchers, subsidies, tax rebates, lower interest rate
loans, green public procurement, …)

Established firms prevent entering eco‐
innovation markets

‐ Promote FRAND license schemes for LED inventions
‐ Provide legal support to SMEs in case of threat of law
suits by incumbent firms
‐ Promote collaboration between small and large firms,
e.g. through publicly funded research programmes

Lack of standardisation in the LED sector

‐ Support standardisation in the LED sector
‐ Ensure that existing standards are properly implemented
by all actors, especially foreign firms putting LED
products and services in the EU market.

Lack of cooperation between firms of your
sector on eco‐innovation

‐ Launch publicly funded research programmes fostering
intra‐sectoral firm collaboration
‐ Support staff exchanges in the European LED sector
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6. CONCLUSIONS ON BARRIERS TO ECO‐INNOVATION IN THE LED SECTOR
Our results have enabled us to identify key barriers to eco‐innovation in the LED sector, and to suggest
solutions to overcome them. These solutions are both internal and external to these firms.
Key internal solutions include:
1) Increasing in‐house sources of finance to conduct eco‐innovation activities (increase capital, loans,
apply to research projects, …).
2) Adopting a product service system business model, which requires training personnel to develop it
(e.g. regarding its financial prerequisites).
3) Adopting measures to get access to better LED drivers in order to extend LED products’ lifetime
(train personnel to identify these drivers, support industry‐wide efforts to standardise them, …).
4) Training personnel on eco‐innovation issues and ecodesign techniques (in‐house training
programmes, staff exchanges with universities, research labs, or other (e.g. larger) LED firms, …).
5) Putting in place efficient information systems in order to keep up with the fast pace of eco‐
innovation in the LED sector.

As for external solutions to help LED SMEs overcome their barriers to ecodesign, they comprise:
1. Financial support to LED SMEs in order to carry out ecodesign activities (subsidies, vouchers, ...);
2. Knowledge support to LED SMEs in order to carry out ecodesign activities (training, partnerships, IPR
management, ...);
3. Normative support to LED SMEs in order to carry out ecodesign activities (standards, regulations, ...).
The detailed assessment of these barriers has been compiled in specific reports sent to each of the four
interviewed SMEs and reproduced in an anonymised way in the appendix of this deliverable. The four
deliverables of WP8 will be made available online as soon as possible. Finally, in the cycLED Policy Brief
(D8.4) we have highlighted three categories of policy recommendations, which contain both market pull
and demand push solutions to support the sustainability transition of the European LED industry:
1. Protect European firms from unfair competition;
2. Provide support to ecoinnovative LED technologies;
3. Support ecoinnovation training and education.
We do hope that the work conducted in WP8 can contribute to this transition. All its contributions will be
made available online and will be supplemented by several academic articles to be published in 2016.21

21

See https://gossart.wp.mines‐telecom.fr/cycled/.
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7. APPENDICES
Appendix n°1 reproduces the English version of the tool that enables companies to self‐assess their barriers
to eco‐innovation. This tool is available online in six languages from https://gossart.wp.mines‐
telecom.fr/cycled/. It can also be used by any lighting company to self‐assess their barriers to eco‐
innovation.
7.1. Appendix n°1: Method to self‐assess barriers to eco‐innovation
This method is based on the online survey developed for the Phase II of the WP8 of the cycLED project. It is
accessible online (see the link below) by any Lighting companies wishing to self‐assess their barriers to eco‐
innovation. Other versions of this document are available in French, German, Italian, Spanish, and Turkish
from https://gossart.wp.mines‐telecom.fr/cycled/.
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7.2. Appendix n°2: Reports on the barriers to eco‐innovation of cycLED SMEs
This appendix reproduces the reports presenting the barriers to eco‐innovation of cycLED SMEs in charge of
developing a demonstrator. These reports have been anonymised because of the confidential nature of the
interviews carried out during the Phase I of WP8.

cycLED SME n°1 (to anonymise its name, it has been replaced by XXX)
INTRODUCTION
This document is based on the phase I of the WP8 of the cycLED project, which aims to analyse the barriers
to eco‐innovation of cycLED SMEs. It analyses the barriers to eco‐innovation identified for XXX. It uses the
results of the interview conducted with the CEO of XXX and his assistant, as well as the outcome of the
workshop that took place in the cycLED Brunswick consortium meeting in November 2013. During this
workshop, cycLED SMEs were asked to identify the barriers that they could solve by themselves, and to
point out sources that would help them to do so. The methodology of the interviews is explained in detail
in the Section 2.1 of D8.1 and D8.2. We analyse the barriers to eco‐innovation for each evaluation level
(except for level 0) from the point of view of XXX, and discuss the solutions provided during the
aforementioned workshop. In conclusion we suggest a plan to help XXX overcome its barriers to eco‐
innovation. The following table shows an overview of the barriers to eco‐innovation for XXX. As explained
in the methodology of Phase I, when addressing firms barriers to ecodesign are called ‘internal barriers”
and regulatory barriers “external barriers”.
Table 1.

‐1
0
1
2
Total

Distribution of the evaluations of the level of importance of each barrier for XXX
Total number
Total
Internal External
number of of evaluations
Level of importance
barriers barriers
for XXX (%)
evaluations
Not a barrier but a support to eco‐innovation
2
3
5
3%
Irrelevant barrier for XXX
24
41
65
45%
Relevant barrier for XXX
15
52
67
46%
Major barrier for XXX
4
3
7
6%
45
99
144
100%

MAJOR BARRIERS TO ECO‐INNOVATION (LEVEL 2)
Out of seven major barriers to eco‐innovation, four of them are internal to XXX and were deemed
resolvable in‐house.

Institut Mines‐Télécom / Télécom École de Management

Page 40 of 57

Deliverable 8.3. Solutions to barriers to ecoinnovation in the LED sector
Table 2.

Major barriers to eco‐innovation of XXX
Category

TECHNOLOGY
FINANCE
FINANCE
HUMAN RESOURCES

Markets & User practices/Labour market
Policies & norms/Policy objectives
Markets & User practices/Labour market

Barrier
LED drivers are barriers to ecoinnovation
Lack of in‐house sources of finance
Eco‐innovation costs are too difficult to control
Lack of technical personnel to ecoinnovate
Lack of skilled people to repair used LED products
National policies do not provide adequate support to
ecoinnovation and/or emerging LED technologies
Educational institutions do not provide enough people well
trained to develop ecoinnovations

NB: barriers in bold font were deemed resolvable in‐house by XXX. Barriers in capital letters are barriers to ecodesign.

For the five major barriers to eco‐innovation identified by XXX as being resolvable in‐house, the following
suggestions were made by XXX to overcome them:


“LED drivers are barriers to eco‐innovation”: XXX’s technician should recommend only reliable
drivers.



“Lack of in‐house sources of finance”: if banks cannot be more supportive of eco‐innovation, a call
to shareholders should be made.



“Eco‐innovation costs are too difficult to control”: XXX’s suppliers should be given specialisation
courses on eco‐innovation.



“Lack of technical personnel to ecoinnovate”: ONA should use the services of technology institutes
providing specialisation courses on eco‐innovation.



“Lack of skilled people to repair used LED products”: ONA should use the services of technology
institutes providing specialisation courses on eco‐innovation.

Two barriers could not be solved by XXX itself. For example, XXX agreed that “National policies do not
provide adequate support to ecoinnovation and/or emerging LED technologies”, and suggested that
European funding should make up for that problem. Besides, XXX agreed with the fact that “Educational
institutions do not provide enough people well trained to develop ecoinnovations”, a problem which
should be overcome by universities giving more training courses on eco‐innovation.

RELEVANT BARRIERS TO ECO‐INNOVATION (LEVEL 1)
XXX identified 67 relevant barriers to eco‐innovation. 10 of them could be resolved in‐house, and 57
relevant barriers required external support to be overcome.
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Table 3.

Relevant barriers to eco‐innovation of XXX
Category

FINANCE
HUMAN RESOURCES
HUMAN RESOURCES
HUMAN RESOURCES
HUMAN RESOURCES
LED industry
LED industry
Markets & User practices/Labour market
Markets & User practices/Technological niches
Markets & User practices/User practices
FINANCE
FINANCE
FINANCE
FINANCE
HUMAN RESOURCES
RESOURCES & CAPABILITIES
RESOURCES & CAPABILITIES
RESOURCES & CAPABILITIES
TECHNOLOGY
VISION & STRATEGY
Global context/Ecological constraints
Global context/Macro‐economic
Global context/Macro‐economic
Global context/Macro‐economic
Global context/Values, beliefs, ideologies, …
Global context/Macro‐political
Global context/Macro‐political
Global context/Macro‐political
Global context/Macro‐political
LED industry
LED industry
LED industry
LED industry
LED industry

Barrier

Economies of scale are too small to reduce costs (hence a
difficulty to apply innovations to different contexts)
Difficulties in allocating staff to new ecoinnovation missions
due to on‐going projects
Lack of access to the knowledge of other firms through
strategic alliances
Lack of skilled sales personnel in ecoinnovation
Staff lacks information on technologies & markets
Lack of skilled suppliers
Technology is not cost‐effective enough
Reluctance of skilled personnel to work for SMEs
Lack of modularity between radical innovations
Users lack information on LED markets & technologies
Difficulty to calculate future benefits
Excessive perceived risk of ecoinnovation investments
The gross intrinsic value is too low, which discourages innovation
in recycling technologies
The pay‐off period of ecoinnovation is too long
Lack of training for ecoinnovation
Difficulties in training skilled people on ecoinnovation
Information systems are sources of rigidity that discourage
ecoinnovation
Lack of ecodesign tools
LED products are not recyclable enough
Environmental commitments are not realised
REE not critical enough
Current macroeconomic policies are not supportive of
ecoinnovation
Market logics are driven by short term concerns
The current macroeconomic context is not favourable to
ecoinnovation
Belief that saving resources is not a very important thing to do
Critical materials like REEs are mainly exported by non‐European
countries
High labour costs deter ecoinnovation
Lack of European vision & ambition on ecoinnovation
Member states not supportive of EU ecoinnovation plans
Increasing & unfair competition from non‐European firms
Lack of trust, collective norms, networks and shared
expectations and beliefs
Highly competitive environment (prevents the of trust between
organizations)
Product take‐back systems are not efficient enough to ensure
high collection rates (thus DfR discouraged)
Lack of specialised press and/or general media support on LEDs

NB: barriers in bold font were deemed resolvable in‐house by XXX. Barriers in capital letters are barriers to ecodesign.
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Table 3. XXX’s relevant barriers to eco‐innovation (cont.)
LED industry
LED industry
Markets & User practices
Markets & User practices/Financial markets
Markets & User practices/Financial markets
Markets & User practices/Financial markets
Markets & User practices/Financial markets
Markets & User practices/Financial markets
Markets & User practices/Markets for raw materials
Markets & User practices/Technological niches
Markets & User practices/Technological niches
Markets & User practices/Technological niches
Markets & User practices/Technological niches
Markets & User practices/Technological niches
Markets & User practices/Technological niches
Markets & User practices/User practices & lifestyles
Markets & User practices/User practices & lifestyles

Weak linkages between small & large firms
Lack of collaboration among LED firms to share knowledge
The claim for environmental‐friendliness of LEDs is not yet
trusted by household consumers
Financial institutions are not sensitive enough to ecoinnovation
Inadequate instruments of credit to support ecoinnovation
Tax regimes not supportive of ecoinnovation (R&D tax credit, ...)
Lack of funding for ecoinnovation
Lack of funding to support SMEs’ ecoinnovation
Key resources are mostly available from monopolistic markets
Lack of knowledge exchange among the actors of LED
technological niches
Lack of trust among the core actors of LED technological niches
LED technological niches are not protective enough for radical
ecoinnovations to emerge
LED technological niches have a low potential for acting as
technological add‐ons (deters hybridization & diffusion)
Mismatch between LED technological niches and its broader
context (markets, policies, …)
The allocation of LED technological niches among organisations
is biased towards large organisations
Insufficient demand for greener products
Lack of consumer awareness & concern regarding ecological
issues in general and energy saving in particular

Markets & User practices/User practices & lifestyles

Little recycling of used lighting equipment => lack incentive for
DfR since too little collection

Markets & User practices/User practices & lifestyles

Setting up an LED system is too complex (e.g. need to change
whole lighting system while production is running)

Markets & User practices/User practices & lifestyles
Policies & norms/Policy instruments
Policies & norms/Policy instruments
Policies & norms/Policy instruments
Policies & norms/IPR regime
Policies & norms/IPR regime
Policies & norms/End‐of‐life policies
Policies & norms/End‐of‐life policies
Policies & norms/End‐of‐life policies
Policies & norms/Policy instruments
Policies & norms/Policy instruments
Policies & norms/Policy instruments
Policies & norms/Policy objectives

There are too many lighting products on the market for
consumers to identify LEDs as a potential choice
Ecoinnovation policies are not consistent enough (e.g. hard to
anticipate, lack consultation with industry, ...)
Innovation policies are not enough supporting ecoinnovation
Lack of certification mechanisms to check out the technical
specifications of products put on the market
In the LED sector, secrecy is more valuable than patents (thus
knowledge leakage is minimised)
Some firms are keeping their technologies secret or refuse to
licence them (hold‐up problem)
E‐waste regulations are not supporting ecoinnovation, notably
DfR
Lack of support for DfR
The European patchwork of e‐waste policy implementation is
detrimental to ecoinnovation
Ecoinnovation policies are not SME‐friendly
There are legally binding contracts for the provision of electricity
and/or lighting that discourage ecoinnovation
There is a lack of enforcement of the policies that could support
ecoinnovation in the LED sector
European policies do not provide adequate support to
ecoinnovation and/or emerging LED technologies

NB: barriers in bold font were deemed resolvable in‐house by XXX. Barriers in capital letters are barriers to ecodesign.
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For the barriers resolvable in‐house, the following solutions were brought to the fore by XXX:


“Economies of scale are too small to reduce costs”: Alliances should be arranged with other
companies that can provide such innovation.



“Reluctance of skilled personnel to work for SMEs”: Improve the contracts offered to these people.



“Staff lacks information on technologies and markets”: Publish articles in
as on XXX´s blog.



“Lack of access to the knowledge of other firms through strategic alliances”: Create a consortium
between companies.



“Difficulties in allocating staff to new ecoinnovation missions due to on‐going projects”: Provide
training courses for XXX’s employees or hire new people trained in eco‐innovations.



“Lack of skilled sales personnel in eco‐innovation”: Provide specialisation courses for XXX’s
employees and share information obtained from cycLED with them.



“Users lack information on LED markets & technologies”: Use XXX´s blog to do so.



“Lack of skilled suppliers”: Suggest universities to develop eco‐innovation training for the suppliers
of LED companies; use SERVEF22 courses to do so; for suppliers provide specialization courses for
students and employees, or alternatively change suppliers and favour the ones which have better
eco‐innovation skills.

magazines as well

CONCLUSION
An SME would have difficulties to overcome on its own a variety of barriers to eco‐innovation. However,
the suggested solution of using industry lobbying at the level of the European Commission as well as open
innovation strategies emphasise the importance of industry‐level cooperation among LED actors.
Moreover, an important support is expected from European eco‐innovation programmes. The above
analysis provided detailed suggestions about how to overcome the barriers to eco‐innovation that XXX has
identified following our research. D8.3 gives examples about how these barriers have been dealt with by
several SMEs of the project. Regarding regulatory barriers to eco‐innovation, the most important ones have
been brought to the fore by means of a Policy Brief and of a public Policy Workshop, and sent to key LED
policy making stakeholders such as Lighting Europe or national environmental agencies.

22

Employment and Training Service of the Province of Valencia.
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Deliverable 8.3. Solutions to barriers to ecoinnovation in the LED sector
cycLED SME n°2 (to anonymise its name, it has been replaced by XXX)
INTRODUCTION
This document is based on the phase I of the WP8 of the cycLED project, which aims to analyse the barriers
to eco‐innovation of cycLED SMEs. It analyses the barriers to eco‐innovation identified for XXX. It uses the
results of the interview conducted with the CEO of XXX, as well as the outcome of the cycLED workshop
that took place in Brunswick in November 2013. During this workshop, SMEs were asked to identify the
barriers that they could solve by themselves and to point out sources of help to do so. The methodology of
the interviews is explained in detail in the Deliverables 8.1 and 8.2 of WP8. We analyse the barriers to eco‐
innovation for each level of importance (except level 0) from the point of view of XXX, and discuss the
solutions by using the workshop results. In the conclusion we suggest a plan to help XXX overcome its
barriers to eco‐innovation. The following table shows an overview of the barriers to eco‐innovation for XXX.
As explained in the methodology of Phase I, when addressing firms barriers to ecodesign are called ‘internal
barriers” and regulatory barriers “external barriers”.
Distribution of the evaluations of the level of importance of each barrier for XXX
Total number
Total
Internal External
number of of evaluations
Level of importance
barriers barriers
for XXX (%)
evaluations
Not a barrier but a support to eco‐innovation
0
0
0
0%
Irrelevant barrier for XXX
27
28
55
38%
Relevant barrier for XXX
18
70
88
62%
Major barrier for XXX
0
1
1
0%
45
99
144
100%

Table 1.

‐1
0
1
2
Total

MAJOR BARRIERS TO ECO‐INNOVATION (LEVEL 2)
The only barrier to eco‐innovation that was deemed a major one by XXX is the “Lack of funding to support
SMEs’ eco‐innovation”. The European Commission as well as national governments and investors could
help XXX overcome this barrier.

RELEVANT BARRIERS TO ECO‐INNOVATION (LEVEL 1)
During the interview 89 relevant barriers to eco‐innovation were identified, and the aforementioned
workshop has enabled XXX to shorten this list to 17 barriers that should be overcome. According to XXX,
eight of them could be resolved in‐house in the following ways:


“LED drivers are barriers to eco‐innovation”: Use custom made drivers or change driver supplier.



“The gross intrinsic value of the recycled product is too low”: Prioritise reuse over recycling.



“Technology is not cost‐effective enough”: Develop accordingly and use appropriate marketing.
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“Reluctance of skilled personnel to work for SMEs”: Use employer branding and provide a
motivating environment.



“Lack of skilled people to repair used LED products”: Develop staff training programmes.



“Highly competitive environment”: Contract strategic alliances and foster open source
development.



“Difficulties in allocating staff to new ecoinnovation missions due to on‐going projects”: Re‐arrange
priorities and hire new staff.



“Little recycling of used lighting equipment”: Use a contracting business model in which recycling is
part of the service offered.

Nine relevant external barriers were not deemed resolvable in‐house, but external sources of support could
be identified:


“Lack of certification mechanisms to check out the technical specifications of products put on the
market”: Industry associations and European Commission could help.



“National policies do not provide adequate support to ecoinnovation and/or emerging LED
technologies”: Industry could lobby governments and the European Commission to increase that
support.



“Increasing & unfair competition from non‐European firms”: Industry should lobby governments
and the European Commission to increase that support.



“Critical materials like REEs are mainly exported by non‐European countries”: the European
Commission could strengthen its critical materials policy to reduce the European dependency on
Rare Earth Elements.



“Eco‐innovation costs are too difficult to control”: cycLED should help XXX to do that.



“Financial institutions are not sensitive enough to eco‐innovation”: Research institutions should
shed light on this problem and raise the awareness of these institutions towards eco‐innovation.



“European policies do not provide adequate support to ecoinnovation and/or emerging LED
technologies”: Industry could lobby governments and the European Commission to increase that
support.



“Ecoinnovation policies are not SME‐friendly”: Industry could lobby governments and the European
Commission to increase that support.



“E‐waste regulations are not supporting ecoinnovation, notably DfR”: The European Commission
should revise the WEEE directive in such a way that it effectively supports eco‐innovation, such as
DfR initiatives, which is not the case at the moment.

CONCLUSION
The above analysis provides detailed suggestions about how to overcome the barriers to eco‐innovation
that XXX has identified following our research. But it is difficult for an SME to overcome alone various
barriers to eco‐innovation. This can explain why solutions such as industry lobbying at EU level suggest
increasing industry‐level cooperation. Moreover, an important support to eco‐innovation is expected from
the European Commission.

Institut Mines‐Télécom / Télécom École de Management

Page 46 of 57
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cycLED SME n°3 (to anonymise its name, it has been replaced by XXX)
INTRODUCTION
This document is based on the phase I of the WP8 of the cycLED project, which aims to analyse the barriers
to eco‐innovation of cycLED SMEs. It analyses the barriers to eco‐innovation identified for XXX. It uses the
results of the interviews conducted with the CEO of the company as well as the outcome of the workshop
that took place in Brunswick in November 2013. During this workshop, SMEs were asked to identify the
barriers that they could solve by themselves and to point out sources of help to do so. The methodology of
the interviews is explained in detail in Deliverables 8.1 and 8.2 of WP8. We analyse the barriers to eco‐
innovation for each level of importance (except level 0) from the point of view of XXX, and discuss the
solutions using the workshop results. In the conclusion we suggest a plan to help XXX overcome its barriers
to eco‐innovation. The following table shows an overview of the barriers to eco‐innovation for XXX. As
explained in the methodology of Phase I, when addressing firms barriers to ecodesign are called ‘internal
barriers” and regulatory barriers “external barriers”.
Table 1.

Distribution of the evaluations of the level of importance of each barrier for XXX
Level of importance

‐1
0
1
2

Not a barrier but a support to eco‐innovation
Irrelevant barrier for XXX
Relevant barrier for XXX
Major barrier for XXX

Total

6
85
7
1

Total
number of
evaluations
8
119
14
3

Total number
of evaluations
for XXX (%)
5%
83%
10%
2%

99

144

100%

Internal
barriers

External
barriers

2
34
7
2
45

MAJOR BARRIERS TO ECO‐INNOVATION (LEVEL 2)
The following table shows that three barriers were deemed very important by XXX (two internal, one
external). The two internal barriers pertain to the category “Finance”.
Table 2.
Category
FINANCE
FINANCE
LED industry

Major barriers to eco‐innovation of XXX
Barrier
Lack of in‐house sources of finance
The gross intrinsic value is too low, which discourages innovation in recycling technologies
Increasing & unfair competition from non‐European firms

NB: barriers in capital letters refer to internal barriers, others to external barriers.
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In XXX’s opinion, the “Lack of in‐house sources of finance” can be solved within the company by using the
following leverages:











Adjust organisational structure
Controlling
Networking
Commercial partnerships
Strategic partnerships
Customer information system (newsletter)
Market analysis for sales
Marketing offensive
Market analysis for LED components
Funding programs

The fact that “The gross intrinsic value is too low” is also seen as an internal barrier to eco‐innovation.
Indeed, for example the fact that the value of the rare earth elements that could be recovered from LED
products is not high enough is a strong disincentive to undertake an ambitious design for recycling strategy.
This barrier depends on the price of raw materials and on the efficiency of materials recovery technologies,
but according to XXX it could be addressed with the following means:







Controlling
Networking
Commercial partnership
Strategic partnership
Market analysis for sales
Market analysis for LED components

Concerning the barrier “Increasing & unfair competition from non‐European firms”, it cannot be solved in‐
house but should be dealt with by at European level. For example, mandatory and well enforced
specifications could be required for any LED product put on the EU market.
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RELEVANT BARRIERS TO ECO‐INNOVATION (LEVEL 1)
Table 3.

Relevant barriers to eco‐innovation of XXX

Category
FINANCE
FINANCE
FINANCE
FINANCE
FINANCE
RESOURCES & CAPABILITIES
TECHNOLOGY
LED industry
LED industry
Policies & norms/Policy
instruments
Policies & norms/Policy
instruments
Markets & User
practices/Financial markets
Markets & User
practices/Labour market
Global context/Macro‐political

Barrier
The pay‐off period of ecoinnovation is too long
Economies of scope are too small to reduce costs (hence a
difficulty to apply innovations to different contexts)
High cost of ecoinnovation development (capital, software,
maintenance ...)
Lack of networks to access external financial resources
Excessive perceived risk of ecoinnovation investments
Marketing and sales channels have not been developed yet
LED glare is an obstacle to ecoinnovation
Technology is not cost‐effective enough
Technological selection mechanisms in the LED market are
not favourable to ecoinnovation
Lack of certification mechanisms to check out the
technical specifications of products put on the market
There are legally binding contracts for the provision of
electricity and/or lighting that discourage ecoinnovation
Financial institutions are not sensitive enough to
ecoinnovation

Solutions
B,D,E,G,I,K
B,C,D,E,I
A,B,D,E,G
C,D,E
B,C,D,E
D,E,F,H,K
C,D,E,I
B,C,E,G,I
C,D,E,G,I

Reluctance of skilled personnel to work for SMEs
Critical materials like REEs are mainly exported by non‐
European countries

C
D,E
C,F,K
A,L
E

NB: barriers in capital letters refer to internal barriers, others to external barriers. Solutions are explained below.

Five of the seven relevant internal barriers relate to financial issues. Two of them (in bold font in the above
table) cannot be solved in‐house. The “Lack of certification mechanisms to check out the technical
specifications of products put on the market” was discussed in the Deliverable 8.1 because it was the only
barrier that received a score of 5, it is therefore a barrier that must be addressed. The cycLED consortium
decided to write a letter to Lighting Europe in order to encourage the launch of a similar initiative in Europe.
Reproduced in Appendix n°3, this letter has been approved by all cycLED partners and sent in June 2014. In
March 2015, Lighting Europe launched a “Compliant Lighting Initiative” to do so.23
The fact that “There are legally binding contracts for the provision of electricity and/or lighting that
discourage ecoinnovation” is related for XXX to the local characteristics of the local electricity market, which
seems to be politicised. How EU and government officials could help overcome this barrier should be
clarified in order to use the final workshop with policy makers to do so.
The other barriers (not in bold font) we deemed by XXX as resolvable in house. The solutions appear in the
right column “Solutions”, which have been coded as follows: A – adjustment organisational structure; B –
controlling; C – networking; D – commercial partnership; E – strategic partnership; F – customer
23

See http://www.lightingeurope.org/uploads/files/LightingEurope_Press_Release_Compliant_Lighting_Initiative_March_2015.pdf.
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information system (newsletter); G – market analysis for sales; H – marketing offensive; I – market analysis
for LED components; L – in‐house support program for skilled personnel; K – funding programs.
IRRELEVANT BARRIERS TO ECO‐INNOVATION (LEVEL ‐1)
Table 4.

Irrelevant barriers to eco‐innovation of XXX

RESOURCES & CAPABILITIES
Markets & User practices/Labour market
Markets & User practices/Labour market

The size of your organisation is too small to ecoinnovate
Educational institutions do not provide enough people well
trained to develop ecoinnovations
The domestic labour market is too heavily regulated

Markets & User practices/Technological niches
Lack of trust among the core actors of LED technological
(radical innovations: e.g. the demonstrators of
niches
the cycLED project)
Markets & User practices/Technological niches
Lack of knowledge exchange among the actors of LED
(radical innovations: e.g. the demonstrators of
technological niches
the cycLED project)
LED industry
LED industry
Policies & norms/Policy instruments

Lack of ‘coopetition’ between actors (e.g. collaboration
among competitors prior to production)
Lack of trust, collective norms, networks and shared
expectations and beliefs
Governmental subsidies are discouraging ecoinnovation by
LED firms

NB: barriers in capital letters refer to internal barriers, others to external barriers.

If irrelevant barriers are not worth analysing, the ones pertaining to the level ‐1 are interesting because they
can reveal opportunities for eco‐innovation. For example, it appears that the small size is not an obstacle to
eco‐innovation for XXX, but is on the contrary seen as an advantage. The labour market, which was seen in
other countries as a barrier to eco‐innovation, is an advantage, underlining the quality of the technological
training in XXX’s country in general and in the local labour market in particular. The company did not think,
as opposed to the other cycLED SMEs, that the LED sector was a barrier to eco‐innovation; it feels that there
is trust among LED actors and that knowledge can flow between them, as opposed to what was underlined
by other SMEs. Finally, in XXX’s country and in the local region, financial support exists for LED firms, which
is perceived as an eco‐innovation incentive and could thus be repeated in other countries.

CONCLUSIONS
The above analysis provides detailed suggestions about how to overcome the barriers to eco‐innovation
that XXX has identified following our research. External barriers will be addressed in the Policy Brief and by
means of an open Policy Workshop. Concerning internal barriers, they would be most efficiently addressed
if an in house expert was appointed to take care of the most important of these barriers.
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cycLED SME n°4 (to anonymise its name, it has been replaced by XXX)
INTRODUCTION
This document is based on the phase I of the WP8 of the cycLED project, which aims to analyse the barriers
to eco‐innovation of cycLED SMEs. It analyses the barriers to eco‐innovation identified for XXX. It uses the
results of the interview conducted with the Director of General Lighting of XXX, as well as the outcome of
the workshop that took place in Brunswick in November 2013. During this workshop, cycLED SMEs were
asked to identify the barriers that they could solve by themselves and to point out sources of help to do so.
The methodology of the interviews is explained in detail in Deliverable 8.1 and 8.2 of WP8. We analyse the
barriers to eco‐innovation for each level of importance (except irrelevant ones: level 0) from the point of
view of XXX, and discuss the solutions by using the workshop results. In the conclusion we suggest a plan to
help XXX overcome its barriers to eco‐innovation. The following table shows an overview of the barriers to
eco‐innovation for XXX.
Table 1.

‐1
0
1
2

Distribution of the evaluations of the level of importance of each barrier for XXX
Total number
Total
Internal External
Level of importance
number of of evaluations
barriers barriers
evaluations
for XXX (%)
Not a barrier but a support to eco‐innovation
9
3
12
8%
Irrelevant barrier for XXX
32
75
107
74%
Relevant barrier for XXX
3
18
21
15%
Major barrier for XXX
1
3
4
3%

Total

45

99

144

100%

MAJOR BARRIERS TO ECO‐INNOVATION (LEVEL 2)
Table 2.

Major barriers to eco‐innovation of XXX
Category
Barrier
Information systems are sources of rigidity that
RESOURCES & CAPABILITIES
discourage ecoinnovation
LED industry

Existence of litigations between firms

Markets & User practices/Technological niches

Lack of modularity between radical innovations

Lack of certification mechanisms to check out the
technical specifications of products put on the market
NB: barriers in capital letters refer to internal barriers, others to external barriers.
Policies & norms/Policy instruments

Four barriers were deemed major ones by XXX, including one internal barrier, which relates to the fact that
its information system is too old to enable XXX to follow the fast changing innovative advances in the LED
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sector. XXX thinks it can overcome this barrier in‐house; and a plan should be launched to change XXX’s
information system, which clearly hinders it eco‐innovation capacity, by adopting a new ERP system.
The three other major barriers for XXX are internal ones and were identified by XXX as not being resolvable
in‐house. “Existence of litigation between firms” is one of the four major barriers perceived by XXX, who
suggested overcoming this barrier by seeking external support from the European Parliament to pass laws
avoiding the abuse of Intellectual Property Rights by big consortia. The problem of IP litigation is an
important issue for many high‐tech industries. The solution proposed by XXX relies on the European
Parliament, but there are examples in which similar problems are resolved within the industry. For
example, a solution proposed in the management literature is known as FRAND (fair, reasonable, and non‐
discriminatory) IPR systems. This scheme is used by wireless communication equipment producers. A
similar licensing scheme is also used by CPU producers. FRAND or similar licensing schemes do not impose
barriers to patenting and do not let any other firm to free ride on others’ intellectual property. On the
contrary, schemes like the FRAND one resolve many legal problems by allowing licensing within reasonable
limits.24
Another major barrier concerns the “Lack of certification mechanism for products introduced to the
market”. To overcome this barrier, XXX suggested seeking help from government authorities to exert
market control on CE marking, and to train the professional association Lighting Europe so that it better
promotes the ENEC label. This organisation working for the whole LED sector could solve this problem by
setting standards and creating a platform for knowledge exchange. A sector‐wide cooperation would also
reduce the “Lack of modularity between radical innovations”, which is the fourth major barrier to eco‐
innovation brought forward by XXX. In this case, the ZHAGA consortium could help standardise electrical
and mechanical of led components and drivers.

RELEVANT BARRIERS TO ECO‐INNOVATION (LEVEL 1)
21 barriers to eco‐innovation were deemed relevant by XXX, including 3 internal ones that were judged not
resolvable in‐house.

24

See Leiponen, A. E. (2008). "Competing Through Cooperation: The Organization of Standard Setting in Wireless
Telecommunications." Management Science 54(11): 1904‐1919.
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Table 3.
XXX’s relevant barriers to eco‐innovation
Category
Barrier
FINANCE
The pay‐off period of ecoinnovation is too long
INNOVATION & DESIGN
Too much uncertainty in the timing of innovation
MANAGEMENT
TECHNOLOGY
LED drivers are barriers to ecoinnovation (too fragile e.g.)
Markets & User
practices/User practices &
Consumers perceive LEDs as a risky and/or fragile technology
lifestyles
Current electrical / lighting infrastructure deters ecoinnovation (problems
Infrastructures
of compatibility, competencies…)
Markets & User
Upfront costs to set up an LED system as too high (e.g. the initial costs
practices/Financial markets
associated with the LED panel)
Markets & User
practices/User practices &
Users lack information on LED markets & technologies
lifestyles
Global context/Ecological
Energy sources not scarce enough
constraints
Global context/Macro‐
The current macroeconomic context is not favourable to ecoinnovation
economic
Global context/Macro‐
Current macroeconomic policies are not supportive of ecoinnovation
economic
Global context/Macro‐
WTO free trade rules have a negative impact on ecoinnovations
economic
Global context/Macro‐
Critical materials like REEs are mainly exported by non‐European countries
political
LED industry
Technology is not cost‐effective enough
LED industry
Highly competitive environment (prevents trust between organizations)
Markets & User
practices/Markets for raw
Perceived economic risk influences negatively innovation in LEDs
materials
Markets & User
LED technological niches are not protective enough for radical
practices/Technological
ecoinnovations to emerge
niches
Policies & norms/Policy
Ecoinnovation policies are not SME‐friendly
instruments
Policies & norms/Policy
National policies do not provide adequate support to ecoinnovation and/or
objectives
emerging LED technologies
Policies & norms/Policy
European policies do not provide adequate support to ecoinnovation
objectives
and/or emerging LED technologies
Policies & norms/Policy
National policies do not support enough SMEs
objectives
Policies & norms/Policy
European policies do not support enough SMEs
objectives
NB: barriers in bold font were deemed resolvable in‐house.

A first internal barrier to eco‐innovation to overcome relates with the fact that “The pay‐off period of
ecoinnovation is too long”. XXX suggested seeking support from government to acquire funding for end
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users. A second one stresses that there is “Too much uncertainty in the timing of innovation”, which could
be solved by governments’ provision of stable subsidy schemes.
Concerning relevant external barriers to eco‐innovation, XXX identified four barriers that could be resolved
in‐house. One of them concerns the fact that “Consumers perceive LEDs as a risky and/or fragile
technology”, which could be solved by providing a long enough warranty as well as information sessions
targeting customers. The fact that “Current electrical/lighting infrastructure deters ecoinnovation” could be
solved by providing market education and by training installers, and if “Upfront costs to set up an LED
system as too high”, providing a good commercial story could help overcome that problem. Finally, if
“Users lack information on LED markets & technologies”, XXX could distribute information to its customers,
and seek external support from government by asking it to provide certification for good quality LED
products.
Of the remaining 14 external barriers that were not deemed resolvable in‐house, five of them relate to the
global context and XXX suggested that governments could help solve them and proposed the following
solutions. To overcome the fact that “Critical materials like REEs are mainly exported by non‐European
countries”, XXX suggested seeking support from government in order to investigate potential mining sites
within Europe. Substitutes for REEs could also be found as well as LED products that do not require them in
addition to finding ways to recover the REEs embedded in these products, which is one of the core
objectives of the cycLED project. Since “Current macroeconomic policies are not supportive of
ecoinnovation” governments could offer subsidy schemes, and because “Energy sources not scarce
enough” they could tax these sources to increase their price. Regarding the fact that “The current
macroeconomic context is not favourable to ecoinnovation”, governments could stimulate the economy.
We could add that since there is a risk in an open economy that economic stimuli do not necessarily benefit
the European industry because customers are free to use their extra purchasing power to buy non
European goods, including cheap Asian LEDs, such as measure should be complemented with stringent
quality controls of the products that enter the EU market in order to avoid unfair competition. This could be
compatible with WTO regulations, since its article 20 clearly mentions as exceptions to free trade (General
Exceptions) the measures necessary to protect human, animal or plant life or health, which is the case with
ecodesigned LED products that substantially contribute to alleviate the human pressures on ecological
ecosystems (global warming, exhaustion of raw materials, pollutions, ...). And if other “WTO free trade
rules have a negative impact on ecoinnovations”, governments could provide subsidy schemes to make up
for their negative effects, which could be deemed acceptable under the article 20 of the GATT.
Two other external barriers concern the LED industry. One relates to the fact that a “Highly competitive
environment prevents trust between organizations”, which could be overcome by actions from “ Lighting
Europe” to promote the production and diffusion of reliable product data. Also, concerning the called
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“Technology is not cost‐effective enough”, XXX suggested that governments provide funding for end users
with low energy consumption.
Two other external barriers concern the LED market and user practices. One of them underlines the fact
that “LED technological niches are not protective enough for radical ecoinnovations to emerge”, which
could be solved by asking governments to provide funding for end users and to tax non‐green products. The
other one stresses that a “Perceived economic risk influences negatively innovation in LEDs”, which could
be solved by governments’ provision of subsidy schemes.
Among the last five major external barriers to eco‐innovation from XXX’s point of view, three of them can
be solved by providing specific subsidy schemes at European level ("European policies do not support
enough SMEs" and "Ecoinnovation policies are not SME‐friendly"), or domestic level (“National policies do
not support enough SMEs”). Since “European policies do not provide adequate support to ecoinnovation
and/or emerging LED technologies”, the EU could also help XXX overcome its barriers to eco‐innovation by
imposing minimum energy efficiency levels for lighting for all new installations and renovations. Finally for
relevant barriers to eco‐innovation, given that XXX perceives that “National policies do not provide
adequate support to ecoinnovation and/or emerging LED technologies”, sectoral organisations such as
AGORIA as well as governments could provide funding for end users with low energy consumption.

CONCLUSION
An SME would have difficulties overcoming external barriers on its own, which suggests the need for an
increased sectoral cooperation. If Lighting Europe cannot do that, a new entity could be created to resolve
licensing and patenting issues. It could also endorse standard setting processes as well as the ones used to
control LED material (finished and semi‐finished) entering the European market, e.g. through an
independent testing laboratory.
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7.3. Appendix n°3: Letter from cycLED partners to Lighting Europe
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