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Summary 

The aim of the SSL-erate project is to accelerate the uptake of high-quality SSL in Europe. Workshops 
with an open dialogue setting between users and suppliers have been organized in all the different 
project cities. Each workshop focused on one application field relevant and attractive for the 
respective city. All fields for health and well-being lighting applications envisaged for SSL-erate 
(Education, Workplaces, Healthcare, Domestic Applications, Smart Cities) have been addressed. 
Application specific business and societal actors, such as hospital and home representatives, 
architects, representatives from building industry and public space planners, were invited to take 
part in the workshops.  
In total 12 application workshops have been held up to now (as well as, two Open Innovation 
workshops with evident synergies brought to the work of WP2.3) in which 21 different cities took 
part. 
 
The dialogues aimed to identify current policies, mind-sets and market inadequacies that are 
hindering a smooth transition to SSL. The results and conclusions of the workshops, summarized in 
deliverable D2.4, will be used as key input for the creation of a map of Green Business development 
opportunities for SSL. 
 
A valuable lesson from the workshops is that numerous people think that there is a lot of added 
value potential for SSL and Smart Lighting (LED & smart ICT-systems, including various sensors and 
user interfaces). Nevertheless, there is a lack of standards and specification guidance for product 
quality & light character/quality. The user interfaces need to be standardized and to become easy to 
use. A main barrier is that the soft co-benefits – the positive aspects given by human-centric lighting 
for health and well-being – are intangible and hard to measure. Better communication between the 
value chain actors is needed in order to get a specified lighting and technical functionality, all the 
way from the planning phase to the final installation. Numerous people express a need for clear 
trustworthy information. 
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1  Introduction  

The report concerns Deliverable 2.3 “Workshops on building SSL use and business interest among 
sustainable cities actors”.  
 
The aim of SSL-erate is to accelerate the uptake of high-quality SSL in Europe. The strategy applied is 
to organize workshops with at first the city partners and then their local network to create 
awareness and to address opportunities and obstacles for public use of SSL solutions and supporting 
business.  
 
In all participating cities workshops have been held, organized by the city/municipality or a (regional) 
lighting cluster organization. Each workshop focused on one application and on clarifying how the 
city could make better use of SSL as a tool for the enhancement of better living environments. 
Application specific business and societal actors, such as hospital and home representatives, 
architects, representatives from building industry and public space planners, were invited.  
 
Each application workshop aimed: 

• To initiate an open dialogue between all potential stakeholders  to stimulate ideas about 
innovative green business development opportunities for high quality SSL and Smart 
Lighting;  

• To present inspiring examples and stories to encourage the uptake of high quality SSL 
solutions (from deliverable D2.2); 

• To clarify the cities motives for investments in SSL; 
• To identify the current policies, mind-sets and market inadequacies that are hindering a 

smooth transition to lighting solutions that generate higher customer values.  
 
Each workshop had the following agenda:  

• Presentation of the local setting and the application theme 
• Presentation of the SSL-erate project and the background motives for the project 
• Presentation of the SSL-erate perspective of application related Green Business 

Development Opportunities and Challenges 
• Open dialogue among the workshop participants 

 
In deliverable D2.4 the outcome of the application workshops on building SSL use and business 
interest among sustainable city actors will be reported in more detail by describing knowledge and 
new ideas gathered by the regional lighting clusters (CICAT, LiV, CL, LUCI, DLIN, GLV) and the city 
partners. This will be key input for the creation of a map of Green Business development 
opportunities for SSL, clarifying the potential customer advantages with green high-quality SSL and 
Smart Lighting solutions in order to enhance the interest to perform innovative business 
development experiments later on. 
 

1.1 Cross-linking ambitions in set-up of workshops 

Lund University is involved in both the WP2 Application Workshops (AWS) and WP4 Open Innovation 
(OI) workshops, as well as the ENIGMA Market Consultations (MC). In the planning for all the local 
workshops we have been suggesting that the local organizers’ aim for crosslinking between different 
actors and different perspectives. 
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As a basic principle we have suggested simultaneous involvement of both cities and companies, as 
well as other development actors, in the same local meetings to get a kind of Matchmaking 
dialogues. 

The clusters and Eindhoven and Bassano have organized open innovation oriented events, where 
the Green Business presentations and feedback on these has been integrated in the program. In 
those events the application theme is collaboration in innovative business development 
experiments. 

Malmö, Stavanger, Hamburg, Espoo and Zabrze have organized application workshops, each one 
focusing a different thematic field. In the preparations for those events we have been aiming to also 
involve participants from companies. 
 
Table 1 and 2 clarify the type of event and classification of the workshops between: 

(i) Application Workshops (AWS) (organized for this purpose by the SSL-erate WP2 partners 
– including those hosted elsewhere, i.e Poland and the preparatory AWS in Gent); 
These are the workshops directly related and contributing to the analysis in the present 
report. Only the reports from these events are included in the D2.3 and its Annexes. 

(ii) Open Innovation (OI) workshops organized by the clusters (DTU/DLIN, CICAT, CL, 
KuL/GLV, LiV in Bassano) which were set-up to start preparing business experiments and 
have been reported on in WP4; These are workshops that are analysed in the WP4 
results. However, their results also provide valuable input to this report in the cross-
linking effort that was undertaken to improve efficiency and capitalize on the interaction 
opportunity and synergies achieved with OI. The reports from these events are not 
included in the D2.3 Annexes but their relevance is discussed in this report. 

(iii) Workshops organized and accounted in Enigma (such as the one held in a 2 day event 
Bassano). These are not considered in the present report. 

 

1.2 Documentation of application workshops 

The documentation to this report is made out of: 
 
• Annex 1: Participation Overview. A compilation of all participating organisations, cities, 

companies, authorities, etc. which  provide valuable input on the Key Performance Indicators of 
the Application Workshop effort under WP2. A critical read of all background information 
related to each event (i.e. invitation, agenda, invitation lists, participant lists, signed participant 
lists, AWS reports).   

 
• Annex 2: AWS documentation. Contains the instruction documents from the WP2 leader, as well 

as the original AWS reports and documentation provided by the application workshop 
organisers. Most of the organisers want the lists to be confidential. Note that in some cases 
invitation lists are not available and in some they are so extensive (even 50 pages of data). A 
decision was made to include only invitation lists that are not very extensive. All invitation lists 
are available upon request. 

 
Note that all names and lists should be removed by the public version of the D2.3 report for 
confidentiality reasons i.e. protection of privacy.  
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2 Application Workshop Results 

2.1 Completed application workshops 

In total 21 cities have attended 12 application workshops (AWS) and 2 Open Innovation workshops 
(OI) with evident synergies to the work of WP2.3 and its workshops (See Table 1 and 2).  
 
We have been aiming for a common template for all workshops, while adapting the workshop 
processes and contents to local conditions. 
 
The SSL-erate project cities Malmö, Stavanger and Hamburg have each organized two application 
workshops. Several of the other workshops have been co-organized with WP4 Open Innovation (OI) 
meetings and ENIGMA Market Consultation (MC) meetings.  
 
Lund University has prepared the content for all the workshops except for the Eindhoven workshop 
where TNO had this role. LU has engaged a number of international master students from the 
International Institute for Industrial Environmental Economics, IIIEE, for interpretation of dialogues 
held in national language. 
 

Table 1: Completed application workshops and cross-linking workshops (AWS – application 
workshop, OI – open innovation workshop, MC – project market consultation meeting jointly with 
ENIGMA project) 

Place  Date   Activities   Language  Report 

Malmö  Apr 03  2 AWS  Swedish X 

Stavanger  Apr 08  2 AWS  Norwegian X 

Eindhoven  Apr 23  1 AWS, OI & MC *  Dutch X 

Hamburg Apr 24  2 AWS  German X 

Espoo  Apr 25  1 AWS & MC **  English X 

Bassano Apr 29  2 AWS, OI & MC ***  Italian X 

Zabrze June 11  1 AWS  Polish X 

 
* The event was divided in-between workshops related to SSL solutions for better outdoor public lighting 
(AWS), Open Innovation (OI) and a Market Consultation (MC) related to the forthcoming procurement process 
in ENIGMA.   
** The first part of the day dedicated LED/SSL application opportunities (AWS) and the other half to a Market 
Consultation (MC) workshop (ENIGMA)  
*** A two day event, one devoted to AWS (part of SSL-erate), the other to Open Innovation (part of SSL-erate) 
and Procurement (part of ENIGMA), to create synergy. 
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Table 2: Completed workshops generating synergies with AWS in Table 1 (OI – open innovation 
workshop) 
 

Place  Date   Activities   Language  Report 

Gent   Mar 13  Preparatory AWS *  English X 

Copenhagen Apr 23  OI & Limited AWS **  Danish X 

Barcelona  May 20  OI & Limited AWS **  Spanish  

* The Gent conference was used as a networking / information gathering event on the future perspective for 
intelligent lighting (meeting of minds). The outcome used as input for the green business development 
opportunities/mapping, as well as for input to the following workshops organized by the cities. It is thus 
considered a preparatory AWS and its results are included in the present report. 
** These events were Open Innovation workshops with an agenda item on green business. The dialogues and 
discussions have served as valuable input for WP2 and its Application Workshops. Reports not included in the 
Annexes since they are officially accounted for in the Open Innovation workshops under WP4.    
 

2.2 The Application Workshop results  

Table 3 illustrates that the key performance indicator of D2.3 has been achieved with >20 cities 
participating in the 12 AWS and 2 of the Open Innovation workshops (which generated valuable 
synergies with the application workshops).  
 
Table 3: Key Performance Indicator >20 cities at AWS 

Country No. of Cities  No. of  participating 
actor categories* 

Belgium  1 4 

Malmö  2 4 

Norway 3 5 

Netherlands 2 5 

Denmark * 3 4 

Germany 1 7 

Finland 1 4 

Italy 4 6 

Spain *  3 4 

Poland 1 4 

TOTAL 21  

*including: Business/industry, Trade, Science/academia, 
Society/Public, Authorities, Light Planners, Architects 

 
* These events were Open Innovation workshops with an agenda item on green business. The dialogues and 
discussions have served as valuable input for WP2 and its Application Workshops, hence these cities 
‘participation are accounted for. Reports not included in Annex since they are officially accounted for in the 
Open Innovation workshops under WP4.    
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Table 4 gives an overview of all the lighting applications addressed in the workshops. All fields for 
health and well-being lighting applications envisaged for SSL-erate (Education, Workplaces, 
Healthcare, Domestic Applications, Smart Cities) have been addressed. Most of the workshops 
focused on outdoor applications. Still, in a considerable amount of workshops indoor lighting was 
the main topic.  

Table 4: Subject areas for the SSL-erate Application Workshops  

Theme of Workshop City 

Lighting for health and well-being for elderly people  Stavanger 

Lighting for health and well-being in schools  Malmö 

Lighting for health and well-being in offices  Hamburg 

Lighting for safety and security in public spaces  Malmö, Stavanger, Eindhoven, 
Bassano, Hamburg 

Lighting for health & wellbeing Copenhagen * 

Outdoor and Indoor Lighting Lyon ** 

Possibilities and benefits of LED and Smart Lighting for public 
transport systems Espoo 

Lighting for tourist purposes Eindhoven 

Monumental lighting for health and well-being  Bassano 

Smart lighting for intelligent development Zabrze 

Street lighting for health and well-being  Bassano 

 
* Open Innovation workshops with an agenda item on green business. The dialogues and discussions have 
served as valuable input for WP2 and its Application Workshops. Reports not included in the Annexes since they 
are officially accounted for in the Open Innovation workshops under WP4.   
** Not included in this report as it was a kick-of for WP4 but there were synergies with the application 
workshops.   
  

2.2.1 The invitation process 

The invitation process in preparation for the application workshops were mainly conducted via 
email, website exposure, phone or in person. Networks and clusters were frequently utilized among 
the organisers. The invitation process is described for each event below. 
 

2.2.2 Workshop summary reports 

This is a structured compilation of uniform AWS summary reports based on original AWS reports 
(Annex 2), as well as notes and relevant emails with the organisers sent to WP2 leader. The content 
is extracted from original reports and uniformly structured to increase clarity and completeness of 
information.     
 

1. Stavanger Application Workshop 1: Lighting for health and well-being in institutions for 
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elderly people, 8th April 2014 
2. Stavanger Application Workshop 2: SSL for safety and security in public places, 8th April 

2014 
3. Malmö Application Workshop 1: Lighting for health and well---being in preschools and 

schools, 3rd April 2014 
4. Malmö Application Workshop 2: SSL for safety and security in public places, 3rd April 2014 
5. Eindhoven Application Workshop: SSL for enhancement of safety and wellbeing in cities, 

23rd April 2014 
6. Hamburg Application Workshop 1: Indoor Lighting (Workplaces) - Potential for innovation 

in the development and application of LEDs and intelligent lighting systems - vision and 
reality, 24th April 2014  

7. Hamburg Application Workshop 2: Outdoor Lighting (Street lighting) - Potential for 
innovation in the development and application of LEDs and intelligent lighting systems 
- vision and reality, 24th April 2014 

8. Bassano Application workshop 1: Monumental lighting for health and 

wellbeing, 29th April 2014 

9. Bassano Application workshop 2: Street Lighting for health and wellbeing, 29th 

April 2014 

10. Zabrze Application workshop: Smart Lighting for Intelligent Development of 

Zabrze, 11th June 2014 

11. Espoo Application workshop: Possibilities and benefits of LED and Smart 

Lighting as a part of public transportation systems, 25th of April 2014 

12. Gent (preparatory) Application workshop: Intelligent control for lighting, 13th of 

March 2014  

 
 
1 Stavanger Application workshop 1 2014.04.08 
 
Lighting for health and wellbeing in institutions for elderly people 
 
Invitation process (for AWS 1 and 2)  
Invitation to the event was made through email, in person and by phone.  
 
Application being considered 
The aim of the workshop was to clarify how Stavanger can make better use of SSL as a tool for 
enhancement of the health and well-being characteristics of the living conditions in elderly 
institutions. 
 
The vision of Stavanger municipality is to catch opportunities and be pioneers in the utilization of 
new technological and societal possibilities. They are certain that light is important for our health 
and wellbeing and especially in a Nordic country where there is a lack of light several months of the 
year. 
 
The character of the dialogue 
There was a lot of positive engagement in the dialogue about the potential development value by 
deployment of the evolving ICT and developments in control system technologies and SSL. 
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The participants were self-propelled – the dialogue was very open, in all the three work groups and 
also the dialogue in the complete groups was active and open. Some participants were sometimes 
asking for more concrete guidance regarding what to do. 
 
Barriers 
One primary barrier for the uptake of SSL is that we do not know what we want. There is lack of 
tools to describe and dimension the light and a need for communication between the developers 
and the end users. 
 
Dynamic lighting in the public space can be individually adapted, in order to use light as a 
communication tool it is important that we manage to create a coordinated system e.g. that the 
same colour need to say the same thing in order to avoid confusion and safety risks. Individually 
adapted lighting will give information about the users in the space which is why it is important to 
consider ethical concerns. 
 
Another barrier is the perception that it is expensive to invest in the new lighting technology. When 
the new lighting technology (LED) is marketed as light sources there is a high risk that they are seen 
as expensive in comparison to the old light sources. 
 
One concern that creates confusion regarding what installations to make is that different 
investigations give different result. Some investigations say that more light in the public space 
decreases the criminality; some say that it makes it easier for the criminals to see their victim. 
  
There are many elderly people living in Stavanger and lighting can help them to a more active life. 
But, more 
activity in the elderly care facilities tends to be viewed upon as a burden. We need to look upon 
community benefit e.g. that elderly people can stay longer at home and take care of themselves with 
the help of technical means, to avoid institutionalization and immobility. 
 
Intelligent Green Business Opportunities 
To create room for intelligent green business opportunities we need to shift the focus from energy 
savings to better solutions. Energy analyses can give information about the flow of energy in order 
to make sure that we get the right light, at the right place at the right time. 
 
Lighting and electric companies are promoting more light. We need a strong spokesperson that can 
clarify how we can sell the interest in interchanging, dynamic light. 
 
Health and wellbeing 
Our visual system is created to detect differences and contrasts while the main discussion among 
lighting designers is referring to tables with lux levels and in some cases CRI. Colder colour 
temperatures are becoming increasingly popular in offices and the importance of the ambience light 
for the alertness of the human being is highlighted. 
 
Door light reduces the risk of falling for elderly people and green light makes it easier for Parkinson 
patients to speed up the steps. The International Agency for Research on Cancer (IARC) is going out 
with a warning that that electric light during night-time increases the risk of cancer. Colours are 
stimulating the brain and that there are no colours in January can be one explanation for why we 
often feel so depressed during the first month of the year. 
 
Open innovation 
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One concern that was expressed during the workshop was that we in the future will be even more 
dependent on our cellular phones to control the lighting and other functionalities. There are other 
possibilities to control the lighting, for example with our body language but we must be careful in 
the design in order to create a system that will work well for everyone at all times. An easily used 
user interface is basic to provide equal possibilities for everyone. In order to create a functional 
system we need collaboration between for example behaviourists, psychologists and technicians. 
 
It is important to try demo environments and to make sure that the systems are working separately 
as well as together. Lighting designers at theatres have long experience with dynamic lighting and 
this knowledge can be useful now that dynamic lighting will be used in a wider perspective. 
 
Until now, lighting has been viewed upon as something that lit up objects. With the new 
opportunities it’s becoming obvious that light is a medium that mediate contact between human 
beings and the world around them. This shift of perspective can help us to figure out new ways to 
create interactive lighting, to get away from the thinking about luminaires. One barrier is that the 
change to LED in many cases requires a change of the whole luminaire, but in the future (with 
OLED) we will not need luminaires. 
 
Drivers 
In order to create a learning spiral around the new possibilities we need to create test beds where 
we can analyse the risks as well as create room to find new opportunities. As human beings we know 
that there is a difference in light and light and we need to figure out how to measure the new kind of 
lighting and also in some cases put science aside and try different solutions based on our “inner 
knowledge”. 
 
The new platform LightingForPeople provides a good opportunity for storytelling and the sharing of 
positive examples and learnings from different attempts. 
 
Examples and stories 
Stavanger has a large amount of elderly and the numbers continue to increase. This has inspired to a 
project where they try to create possibility for the older part of the population to stay longer at 
home. Lyse has one of the world's most extensive fiber network with almost unlimited data capacity 
where the fusions of the fiber network and the power gives Lyse opportunity to deliver smart home 
solutions. With Smartly Welfare, elderly or people in need of care can live longer and safer in their 
own home. Different types of sensors communicate wirelessly with each other, including direct 
contact with the fire department. 
 
BioOffice is one positive example of a company that is making use of co-branding. The new 
Norwegian public health act is providing a good basis to spread the importance of a healthy life style 
in media. This means that many companies want to be seen as companies that think about their 
employees. All improve their image by working together for a healthier Norway. 
 
Conclusion 
One primary barrier for the uptake of SSL is that we do not know what we want. There is lack of 
tools to describe and dimension the light and a need for communication between the developers 
and the end users. 
 
Stavanger has a large amount of elderly, the numbers continue to increase and lighting can help 
them to a more active life. But, more activity in the elderly care facilities tends to be viewed upon as 
a burden. Therefore we need to look the upon the community benefit e.g. that elderly people can 
stay longer at home and take care of themselves with the help of technical means, to avoid 
institutionalization and immobility. With Smartly Welfare, elderly or people in need of care can live 
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longer and safer in their own home. Different types of sensors communicate wirelessly with each 
other, including direct contact with the fire department. 
 
 

2 Stavanger Application workshop 2 2014.04.08 
 
SSL for safety and security in public places 
 
Application being considered 
The aim of the workshop was to clarify how Stavanger can deploy SSL as a tool for improvement of 
the safety and security in public places. 
 
The vision of Stavanger municipality is to catch opportunities and be pioneers in the utilization of 
new technological and societal possibilities. The municipality park and road administration are 
working actively with lighting. Stavanger has won an award for the significantly improved lighting 
around Breivatnet and the church in the city centre which in the extension has led to their 
participation in SSL-erate and ENIGMA. They are interested in the radical developments of ICT for 
supervision and control in outdoor applications and building automation. 
 
The character of the dialogue 
There was a lot of positive engagement in the dialogue about the potential development value by 
deployment of the evolving ICT and developments in control system technologies and SSL. 
 
The participants were self-propelled – the dialogue was very open, in all the three work groups and 
also the dialogue in the complete groups was active and open. Some participants were sometimes 
asking for more concrete guidance regarding what to do. 
 
Barriers 
One main barrier is that we do not know what we want. A standardization is missing and we do not 
know how to measure and procure the new kind of lighting. Another barrier is the perception that it 
is expensive to invest in the new lighting technology. When the new lighting technology (LED) is 
marketed as light sources there is a risk that they are seen as expensive in comparison to the old 
light sources. 
 
Dynamic lighting in the public space can be individually adapted, but it is hard to find a solution that 
goes well together and works for everyone. One upcoming opportunity is to use the lighting 
infrastructure for surveillance, but we need to be prepared for this and be aware of the risks with a 
control society. 
 
There seem to be a general idea that dynamic light is connected to the intense city lighting that 
many people perceive as intrusive. One woman expressed concern that the new changing lighting 
would trigger epileptic seizures in her friend. When light is used as a communication tool it is 
important that we manage to make a coordinated system that will not create any safety risks. 
  
One concern that creates confusion regarding what installations to make is that different 
investigations give different result. One example is that some investigations say that more light in 
the public space decreases the criminality; some say that it makes it easier for the criminals to see 
their victim. 
 
Intelligent Green Business Opportunities 
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To create room for intelligent green business opportunities we need to shift the focus from energy 
savings to better solutions. Energy analyses can give information about the flow of energy in order 
to make sure that we get the right light, at the right place at the right time. 
 
There is a need to identify what it is that makes us feel safer. It seems to be a general belief that 
more light increases the safety, but this is not necessarily true. Glary light decreases the visibility and 
lit up valuables at night-time can attract burglars. Too much light decrease the visibility. Lighting and 
electric companies are promoting more light. We need a strong spokesperson that can clarify how 
we can sell the interest in interchanging, dynamic light. 
 
On the roads and in the traffic it is likely that we will see a decrease in lighting in the future. A 
significant part of the road lighting is more disturbing (glary) than useful. Furthermore, there will be 
a possibility for cars to use other navigation techniques in the future. 
 
It is possible to use luminaires as communication units. This can help us to get quick information 
about accidents and committed crimes. But before we make use of this opportunity we need to 
think about the ethical aspect. Is it ethically viable to control everyone at all times? And what might 
be even more important; if the system fall into the wrong hands we never know what might happen. 
 
Health and wellbeing 
Our visual system detects differences and contrasts while the main discussion among lighting 
designers is referring to tables with lux levels and CRI. Colder colour temperatures are becoming 
increasingly popular in offices and the importance of ambience light for the alertness is highlighted. 
The lighting should facilitate the possibility to see facial expressions. 
 
The International Agency for Research on Cancer (IARC) is going out with a warning that that electric 
light during night-time increases the risk of cancer. Colours are stimulating the brain and that there 
are no colours in January can be one explanation for why we often feel so depressed during the first 
month of the year. 
 
Open innovation 
One concern that was expressed during the workshop was that we in the future will be even more 
dependent on our cellular phones to control the light and other functionalities. There are other 
possibilities to control the lighting, for example with our body language, but the information needs 
to be provided in the same way in different places, e.g. the same color need to say the same thing in 
order to avoid confusion and safety risks. In order to create a functional system we need 
collaboration between for example behaviourists, psychologists and technicians. It is important to 
try demo environments and to make sure that the systems are working separately as well as 
together. Lighting designers at theatres have long experience with dynamic lighting. This knowledge 
can be useful now that dynamic lighting will be used in a wider perspective. 
 
Until now, lighting has been viewed upon as something that lit up objects. With the new 
opportunities it’s becoming obvious that light is a medium that mediate contact between human 
beings and the world around them. This shift of perspective can help us to figure out new ways to 
create interactive lighting, to get away from the thinking about luminaires. One barrier is that the 
change to LED in many cases requires a change of the whole luminaire, but in the future (with OLED) 
we will not need luminaires. 
 
Drivers 
In order to create a learning spiral around the new possibilities we need to create test beds where 
we can analyse the risks as well as create room to find new opportunities. As human beings we know 
that there is a difference in light and light and we need to learn how to put science aside in some 
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questions and try different solutions based on our “inner knowledge”. The new platform 
LightingForPeople provides a good opportunity for storytelling and the sharing of positive examples 
and learnings from different attempts. 
 
Examples and stories 
Some examples in Norway show that intensive lighting in areas around pedestrian crossings has 
increased the rate of accidents. Two probable reasons for this is that more light increases the 
drivers’ sense of control and the strong light attracts the eyes and create glare. 
 
BioOffice is one example of a company that is making use of co-branding. The new Norwegian public 
health act is providing a good basis to spread the importance of a healthy life style in media and the 
companies want to follow the good example and improve their image. 
 
Conclusion 
One main barrier for the uptake of SSL is that we do not know what we want. There is lack of tools to 
describe and dimension the light and a need for communication between the developers and the 
end users. 
 
There is a need to identify the need; what it is that makes us feel safer. It seems to be a general 
belief that more light increases the safety, but this is not necessarily true. When light is used as a 
communication tool the information needs to be provided in the same way in different places, 
e.g. the same colour need to say the same thing in order to avoid confusion and safety risks. 
 
One upcoming opportunity is to use the lighting infrastructure for surveillance. We need to be 
prepared for this and be aware of the risks with a control society. If the system falls into the wrong 
hands we never know what might happen. 
 
 
 

3 Malmö Application workshop 1 2014.04.03 
 
Lighting for health and well---being in preschools and schools 
 
Invitation process (for AWS 1 and 2)  
The invitation was spread through the Stockholm Chamber of Commerce, as well as through 
business offices in the South of Sweden. In addition, companies within the business area lighting in 
the Oresund region were approached (See invitation list in Annex 2) No indication of how many 
invitees who were reached due to that the promotion channels such as the Business Offices used 
their websites as main tool to target potential participants.    
 
Application being considered 
The aim of the workshop was to clarify how Malmö can make better use of SSL as a tool for 
enhancement of the health and well-being characteristics of the living and working conditions in the 
preschools and schools. 
 
Malmö is a multicultural city and is making considerable investments to enhance the value of this 
diversity and to handle the related challenges. It is a main priority to improve educational results in 
the schools in Malmö. One part is that Malmö has taken a strategic decision to improve the lighting 
in the schools and to make the deployment of SSL by means of open system solutions for all kinds of 
supervision and control systems. 
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The character of the dialogue 
There was a lot of positive engagement in the health and wellbeing value of better lighting. The only 
direct school representative used to be head master for the school of Rosengard. She was very 
engaged in the dialogue, but still most of the dialogue about the potential health and wellbeing 
value was rather generic. 
 
There was a fair bit of interest in the potential development value by deployment of the evolving ICT 
and developments in control system technologies and SSL. 
 
The participants were self-propelled – the dialogue was very open, in all the three work groups and 
also the dialogue in the complete group was active and open. Some participants were sometimes 
asking for more concrete guidance regarding what to do. 
 
Barriers 
One primary barrier in the uptake of SSL is that we do not know what we want. Every lighting 
solution needs to be adapted to each specific situation, which requires exchange between the 
developers and the users. There is a lack of communication between the end users and the 
developers of the user interface. The importance of readily useable user interfaces cannot be 
stressed enough when the technical freedom of action and flexibility increases. To create a simple 
user interface there is a need deep knowledge. 
 
It is hard for the user, e.g. the teacher or the doctor, to take time to familiarize themselves with the 
new opportunities on top of the work tasks that they already have. A united organization is needed 
to operate and show the way for the municipalities’ deployment of SSL. 
  
It is important to educate and train both the actors that are procuring and installing the lighting and 
the users. 
When we build more advanced systems, we need to learn how to handle and make use of them. 
To become appreciated it is important to make the new lighting system is as easy as possible to use. 
The focus on the technological part might be too strong. We need to focus on the experience in 
order to be able to make the new technology attractive. 
 
There is a lack of tools to describe and dimension the wanted light. What is the right balanced, user 
adapted light and how can it be described? There are many parameters, which we need to find a 
way to describe. It is important to enable smooth communication between different professionals. 
 
It is vital that the early adoption of the new technologies is done in such a way that it finds 
appreciation in order to avoid dissatisfaction and resistance in a later stage of the process. There is a 
great need for clear lighting priorities, otherwise nothing significant will happen. In this sense the 
question of the new lighting is a political issue. It is a question of who will pay. And even more, why 
should we pay more for the new lighting? 
 
The incandescent light bulb is generally presented as the best alternative and the goal not only for 
all fluorescent lighting but also for the coming SSL technology. In order to really invest in SSL we 
need to shift the focus from energy savings to the new possibilities to get the right light in the right 
place at the right time. We also need to put the conversation about the risks a bit aside so that so 
that they do not become too limiting. 
 
In order for the users (e.g. the teacher, the doctor etc.) to be involved in the decisions regarding the 
lighting installations their knowledge needs to be improved. As it is now most of those people have 
limited interest in better lighting, because they lack the knowledge about how important it is. Their 
involvement is central because they have place and user specific knowledge and they also need to 
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be able to handle the user interfaces. One key for those users is to see the light as a tool to improve 
for example the education. 
 
Regarding the scientific dimension there is some mistrust in the actual added value of the lighting 
that the presented technology enables; especially investigations regarding improvements in 
pedagogic results. It is almost impossible to prove which specific arrangement that crate a certain 
improvement of the pedagogical result. The general opinion in the meeting was that it is easier to 
show that the lighting stimulates a raise in the level of concentration. 
 
Regulations are good, but they risk becoming a barrier when we ought to change our way of 
working. The legislation is not adapted to the new lighting. The lux levels that need to be fulfilled can 
be one reason that the clients choose the old way because they then know that they have fulfilled 
the requirements. There tend to be a conflict of interest between the old requirements and 
flexibility and user values that SSL enable. 
 
We need to put in more time in the design and projection; the area of lighting is the most neglected 
part of the building process. 
  
Intelligent Green Business Opportunities 
To create room for intelligent green business opportunities we need to shift the focus from energy 
savings to better solutions. The right light, at the right place at the right time is central. The solution 
needs to be optimal both for the people and the environment. The simplicity in the design of the 
user interface is important. 
 
There is a huge need for reference facilities and to develop demonstrations, and to clarify how 
intelligent deployment of SSL can raise the number of green jobs. 
 
Sometimes we make it too complicated to get something done. We need to start with the basics to 
get going with the new. There is a need for a clear vision. 
 
Health and well being 
The general belief is that it is possible for us to feel a lot better if we invest in a better light 
environment. One proposal is to let the scientists prove this and more specifically what a better light 
environment is. It is important to find and develop reference facilities with good user values and 
possibility to make measurements in order to get started. It is not easy to know which values that 
are good to measure in connection to the new lighting technology. Some examples are heart 
frequency, cortisol and component of blue light. It is important not to forget the soft values that are 
related to health. But in order to be able to measure the soft values we need to find the hard 
parameters, which correlate with the soft values. 
 
One good example of a light related arrangement is from Lund’s hospital where they have forbidden 
fluorescent lighting in the evening and invested in spotlights. The sick leave has decreased and the 
staffs feel better. 
 
One concrete aspect regarding lighting in schools is that the existing lighting situation is adapted to 
the old work situation with paper and pen whilst the current situation is more dealing with screens. 
Glare and reflections in the screens has become a common but unwanted scenario. In the 
classrooms of today it is hard for the children to find their own space. Many children need their own 
space and the new lighting technology provides a possibility to create smaller rooms in the big room. 
But the school culture is rock-hard and not easy to change. 
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In the 1960:s John Ott described the impact of light as similar to the impact from food – something 
that can make us sick, or more healthy depending on how we use it. This might be a useful 
description when speaking to the public and especially for teachers in schools. The effect of the light 
can be described in similar terms as the food that we get in our schools. This description can also be 
useful when speaking to the parents. It is important to enable the teachers see the light as a tool for 
the education. 
 
One potential use of the new possibility to choose wavelengths is to use it to grow vegetables in 
containers in wintertime. In this way it is possible to provide organic salad in winter-time which is 
hard to get a hold of otherwise. 
 
In the perspective of health and wellbeing indoor lighting is important. 
  
Open innovation 
In order to be able to provide user adapted solutions 
that people are interested in, it is important that we work with mixed groups with technicians as 
well as teachers and doctors. One suggestion during the workshop was to get a better articulation 
and integration of soft value consideration by involving more women in the dialogue. 
 
It is important that we show the possible advantages that can be accomplished for health and 
wellbeing with the new lighting. In this respect it is important to make demo installations as well as 
to create more illustrative examples. 
 
Drivers 
Today there are advanced 3d tools to visualize what a building will look like and maybe they can be 
used as a communication tool. Visualizations make it easier for people to understand each other and 
to speak the same language. When the computer game world will enter the CAD-world a lot will 
happen. 
 
Examples and stories 
In some of the auditoriums at Lund University a possibility to use different lighting scenes has been 
provided: One for video, one for cleaning etc. But this does not work. The people who use the 
facilities cannot handle the user interface and therefore a pushbutton for full lighting has been 
provided. This illustrates how important it is to formulate the user interface in a pedagogic way. 
 
One interesting example is that school children have suggested that there should be light when 
someone is using the bathroom in order to make sure that no one is pulling the handle, which is 
stressful for the person using the bathroom. It is a simple but important solution. 
 
The effect of blue lighting on teenagers can be harmful. When they get a message and pick up the 
phone during the night they are exposed to the light which is activating and prevents them from 
falling asleep again. 
 
Conclusion 
One primary barrier for the uptake of SSL is that we do not know what we want. There is lack of 
tools to describe and dimension the light and a need for communication between the developers 
and the end users. In order to find solutions that improve our health and wellbeing we need to find a 
way to put measurement values on the soft (subjective) experience values. 
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4 Malmö Application workshop 2 2014.04.03 
 
SSL for safety and security in public places 
 
Application being considered 
The aim of the workshop was to clarify how Malmö can deploy SSL as a tool for improvement of the 
safety and security in public places. This is a main angle of the Malmö application case in the 
ENIGMA project for Heleneholmsskolan, www.enigma-project.eu/en/ 
 
Malmö is making considerable investments in Sustainable Development aiming to be a lead actor as 
a Smart City with Smart Buildings. Malmö is very interested in the radical developments of ICT for 
supervision and control in outdoor applications and building automation. Furthermore, Malmö has 
taken a strategic decision to only use open system solutions for all kinds of supervision and control 
systems. 
 
The character of the dialogue 
There was a lot of positive engagement in the dialogue about the potential development value by 
deployment of the evolving ICT and developments in control system technologies and SSL. 
 
The participants were self-propelled – the dialogue was very open, in all the threes work groups and 
also the dialogue in the complete groups was active and open. Some participants were sometimes 
asking for more concrete guidance regarding what to do. 
 
Barriers 
One primary barrier in the uptake of SSL is that we do not know what we want. Every lighting 
solution needs to be adapted to each specific situation, which requires exchange between the 
developers and the users. The importance of easily accessible user interfaces cannot be stressed 
enough when the number of technical alternatives increases. 
 
There is a general lack of knowledge about how to describe and procure the lighting, among those 
who handle the procurement. What is balanced light and how can it be described? There is a need to 
find a way to put measurement values on the soft experience values (subjective), even if it needs to 
be done indirectly. We do not know how costly the new installations will be and we do not know 
that until we are able to dimension it. 
 
One suggestion to why we forget to think about what we really want from the solution is that it is a 
male dominated industry where the focus is on technology push. Another reason can be that we 
forget the importance of communication between different professionals. It is significant that we 
develop the skill to order the new light solutions. There are many parameters, which we need to find 
a way to describe. 
 
It is important that the early adoption of the new technologies is done in such a way that it finds 
appreciation in order to avoid dissatisfaction and resistance in a later stage of the process. A general 
opinion was that it is inefficient from resource point of view to make a switch that includes a 
replacement of not only the light sources themselves but also the luminaires and the surrounding 
structure. This creates a certain resistance to the new technology. 
 
One obvious barrier is the economy; why are the public procurers buying the cheapest lighting 
solutions? It was suggested that it may be suitable to develop leasing contracts, as one possible way 
to get professional management of the challenges of the rapid technical developments. If the 
changes are too comprehensive the tenant will not be able to pay. We tend to think about the new 
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lighting as independent of the solutions that are already there, but many of the changes are done in 
existing properties and systems. 
 
Most people agree on that if we knew and could specify what we want to accomplish, it is easy to 
create a control system for the specified functionality, i.e. control system set point. Standardization 
is needed in order to be able to connect different systems together in the total public network. 
 
It is hard to find a suitable level on the control system. Some of the participants want to create a 
good lighting with a system as simple as possible. There is some disagreement on the suitable level 
of advancement for the control systems. KNX is one example of a control system that is described as 
very advanced by the sellers while the users (the participants in the workshop) find it more limited. 
 
Regarding the science investigations there is some mistrust in the reliability; especially investigations 
regarding improvements in test results. It is almost impossible to prove which specific arrangement 
that is responsible for a certain improvement. It is easier to prove a raise in the level of 
concentration. 
 
Regulations are good but they can be a barrier when one changes the way to work. The legislation is 
not adapted to the new lighting. The lux levels that need to be fulfilled can be one reason that the 
clients choose the old way because they then know that they have fulfilled the requirements. It is 
not easy to find a lighting solution that fulfils all the requirements and is flexible. We need to put in 
more time in the projection; the area of lighting is the most neglected one. 
 
Intelligent Green Business Opportunities 
To create room for intelligent green business opportunities we need to shift the focus from energy 
savings to better solutions. One main aspect is to provide the right light, at the right place at the 
right time. Intelligent supervision and control systems also provide a greater potential for synergies 
with the infrastructure systems for other societal functions that are related to safety. 
 
There is a huge need for reference facilities and to develop demonstrations, and to clarify how 
intelligent deployment of SSL can raise the number of green jobs. 
 
Sometimes we make it too complicated to get something done. We need to start with the basics to 
get going with the new. There is a need for a clear vision. 
 
Health and well being 
Safety is not only related to lighting. In public areas we need areas with a suitable amount of people 
for people to be able to feel safe. Control systems can be used to keep track of the movement of 
people in different parts of the city that can also be used to create suitable meeting places and also 
to keep track of if something is happening (an accident, an assault etc.). In Malmö city there are 
examples that the right light can be used to reduce vandalism. Sometimes there is a lack of light in 
the public space but it is important to remember that more light is not always equivalent to a higher 
amount of safety. 
 
It is not easy to know which values that are good to measure in connection to the new lighting 
technology. Some examples are heart frequency, cortisol and component of blue light. It is 
important not to forget the soft values that are related to health. But in order to be able to measure 
the soft values we need to find the hard parameters, which correlate with the soft values. 
 
Open innovation 
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It is important that we show the possible advantages that can be accomplished by intelligent system 
solutions. It is vital to make demo and test installations as well as to create more illustrative 
examples. 
 
It is considerable to improve the value chain collaboration. Furthermore there are great 
opportunities for synergy between different infrastructural systems. To be able to work with this in a 
renewal oriented way there is a need for open innovation oriented collaboration. 
 
Drivers 
It is important that the tax payers receive a better knowledge about the new light because they have 
a big influence on the realization of the new light solutions. In order to attract the bigger mass it is 
important to develop our ability to describe and measure the soft values. A property owner needs to 
develop leasing contracts and when there are changes it will cost. Many times the tax payer does 
not have the money to get there. When the school vouchers and the tax money are not enough 
there will be no changes which make it a political question. We like to believe that it is the big mass 
that makes the right decisions but this is not necessarily true. 
  
Examples and stories 
One example is schoolgirls that do not feel safe outside sport halls and similar places. A lot can be 
done with lighting to improve the situation. 
 
One interesting example is that school children have suggested that there should be light when 
someone is using the bathroom in order to make sure that no one is pulling the handle, which is 
stressful for the person using the bathroom. It is a simple but important solution. 
 
The effect of blue lighting on teenagers can be harmful. When they get a message and pick up the 
phone during the night they are exposed to the light, which is activating and prevents them from 
falling asleep again. 
 
Conclusion 
One primary barrier for the uptake of SSL is that we do not know what we want. There is lack of 
tools to describe and dimension the light and a need for communication between the developers 
and the end users. Intelligent supervision and control systems provide a great potential for synergies 
with the infrastructure systems for societal functions that are related to safety. 
 
 
 

5 Eindhoven Application Workshop 2014.04.23 
 
SSL for enhancement of safety and wellbeing in cities 
 
Invitation process 
Participants were invited via dissemination of an invitation and brochure (enclosed in Annex of 
original AWS report). The channels of distributing the invitation were:   

• Publication on www.igov.nl, the site of the inter-municipal platform for public lighting IGOV 
(with 140 local authorities’ members and 16 regional authorities’ members); 

• Publication on the site of the IGOV Innovation Platform. Besides the IGOV-members mentioned 
above also 33 companies and knowledge organisation are member of this platform; 

• Publication on the municipal website: www.eindhoven.nl/smartlight: approx. 4 pc; 
• Dissemination among specific Dutch stakeholders at fair Light & Building 2014: approx. 70 pc; 
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•  Dissemination among specific stakeholders at fair ‘Week van de Openbare Ruimte’: approx. 25 

pc. 

In total dissemination of 140 + 16+ 33 + 1 + 4 + 70 + 25 = 289 pc. 

Application being considered 
The aim of the workshop was to clarify how cities could benefit from SSL solutions for better public 
outdoor lighting. 
 
The character of the dialogue 
In contrast with other regions in Europe there are 
no lighting business clusters known in the 
Netherlands. Therefore participants were invited via 
dissemination of an invitation and brochure on the 
site of the Inter-municipal platform for public 
lighting IGOV (with 140 local authorities members 
and 16 regional authorities members) and the IGOV 
Innovation Platform, in which representatives of 
cities and companies are stimulating and initiating 
innovative developments for public lighting, both in 
technical and policy or regulatory sense.     Furthermore the invitation and brochure were 
disseminated among visitors of some national professional meetings and fairs and Light & Building 
2014. The workshop was clustered with presentations of WP3 and WP4, the Dutch Top sector High-
Tech Systems and Materials and a Market Consultation for the ENIGMA-project (Framework 
Program). 
The 67 participants represented authorities (14), architects and designers (15), research 
Organizations (11) and other companies (27) 
 
Although the dialogue about the potential for safe and secure lighting was rather generic, the 
participants were very engaged and really saw the combination of SSL with ICT as a necessity for the 
development of the SSL sector. The participants didn’t seem to have any problem regarding what 
they were asked to do and didn’t need much guidance. 
A voting wall was installed during the afternoon session to rank, in order of importance, the   various   
business   opportunities,   and   barriers   to   the   uptake   of   SSL   and   the identification of the key 
stakeholders. 
 
Intelligent Green Business Opportunities 
What intelligent green business opportunities are there related to this particular application? How 
can SSL present sustainable value for investment in this application field? Do you know any 
good/bad examples of this?  
 
Rating of opportunities  

Attractiveness area results to higher value 25 

Improving reachability and accessibility 25 

Hotspots (Apps development) 15 
More activity 2 

Adapting light at external conditions (weather, traffic, flora/fauna) 31 

Guiding of visitors 17 

Indicating alternative routes/traffic flows  15 

Adapting private and public lighting  6 

Services based on data 33 
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Making visible that something has happened 20 
Supporting emergency services 6 

Use of social media 4 
 
There were many green business opportunities that were named during the dialogues related to 
outdoor public lighting. The first one was to build smart systems with new services based on data in 
which lighting points operates as hot spots. For example, streetlights would not only be home to the 
dynamic lighting system but also to other functionalities, such as traffic lights, sensors, weather 
station, Wi-Fi terminals and so on. In this way the lighting grid will evaluate to a grid for other 
services, light- related as well as non-light related, and will be step towards a smart-cities 
infrastructure. Another business opportunity that was met with a lot of enthusiasm is to improve 
accessibility, e.g. to create an interactive tourist circuit around the city of Eindhoven. With this 
tourist would not miss out on all the attractions and historical buildings the city hosts. 
 
Other business opportunities that were identified were the possibility take advantage of the 
advertising that could be done around SSL, namely by providing services thanks to the data retrieved 
from the various smart systems and to increase the appeal of the lighting sector with the purpose of 
activating the added value from the customer point of view. 
 
Open Innovation 
How can open innovation help in this application field? Do you know any good/bad examples of 
this? Open Innovation between businesses always starts with a first feeling of reluctance; sharing 
knowledge with the fear of giving business ideas to competitors. But once the ice has been broken, 
there is a large potential that could be taken out of open innovation. One of  the  ideas  was  co-
creating;  creating  a  product/service  in  collaboration  with  other companies and stakeholders. In 
the D2.2 report co-branding is mentioned, which could be seen as one example of co-creating. 
With, in mind, all the benefits that open innovation can bring, there was a request to build a 
knowledge platform with the purpose of sharing ideas, experience and knowledge between all 
stakeholders in the field of SSL. 
Lastly, entrepreneurship was seen as a potential driving force in the field of SSL. 
 
Drivers 
Who are the relevant actors and how can they be motivated to take advantage of green business 
opportunities? Do you know any good/bad examples of this? 
In the case of public outdoor lighting solutions, besides the main stakeholders (user, supplier, 
manufacturer…) other key stakeholders were identified. Many people agreed on the fact that 
owners of energy-grids are important stakeholders to take into account, since SSL will play an 
increasingly important role in their business. 
Next to that it was also highlighted that nature conservation organizations (i.e. WWF, Greenpeace) 
should be involved in the implementation process of dynamic lighting solutions. 
 
Finally, because of the potential benefits it could have from a safety and security perspective, police 
and emergency services should be involved in the process. Being involved with these latter 
stakeholders will enable the outdoor lighting application to be user adapted to the fullest extent for 
it would draw on the police and emergency services possibilities and knowledge. 
 
Other stakeholders, besides users, government, research organizations and industry, relevant to stimulate 
sustainable solutions? 
- Objective translaters/interpreters (a kind of communication specialists) to  
  generate solutions that really add value (user- society) -> independent   
  producer to control open platform (customization, because each environment/city is  
  different) 
- Owners of (electricity)grids (power quality, impact van SSL on actual grids) 
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- Producers of energy; 
- Architects and urban planners 
- Emergency services (e.g. visualization of emergency routes) 
- Police: reducing of burglaries and crimes 
- Citizens 
 

 
Barriers 
What barriers to uptake of SSL are there (i.e. costs, quality, financing)? How can these be overcome? 
Do you know any good/bad examples of this? 
The main barrier that was identified was to determine the added customer value that arises from 
the different SSL applications. In order for the business and municipalities to justify the costs of SSL 
solutions, there is a clear need for them to be able to value the potential increased value that these 
new lighting solutions can provide. The development of tools to   determine   the   added   value   is   
recommended.   This hindrance is partly  related  to  the  rather  limited  scientific knowledge 
currently available to back the LED superiority over incandescent and CFL bulbs. This leads to 
another barrier that was established during the conversation: the quality of the SSL. The last so-to-
say business barrier that was identified was the financing part of those applications. Given the fact 
that there was no one from the banking sector present that day, the dialogue on that topic was only 
briefly discussed. 
  
Rating of Barriers  
Determination of added value   33  
Methods of finances   19 
Quality of SSL    11 
Cost     5 
 
One surprising conclusion of this workshop is that costs in themselves were not really seen as 
problems for the uptake of SSL. 
From a technological perspective one problem that needs to be solved so as to be able to build more 
integrated systems is the agreement on the communication media. This is the most basic 
requirement that should be fulfilled for smart solutions to bloom; a protocol explaining how the 
human-machine and machine-machine communication should occur (i.e. Bluetooth, Wi-Fi). 
 
Some participants also agreed on the fact that there is a need to help the customer transition from 
the current lighting system to the smart lighting system that SSL-erate strives to achieve. 
  
Examples and stories 
In the context of the progress of the Roadmap Lighting, part of the Dutch Top sector High- Tech 
Systems and Materials, the participants prioritize the different subjects (see graph). 
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There is a very significant interest to use lighting as a platform and enabler for Smart Cities and 
Smart Buildings. Over 60% of the participants valued the ‘extended’ smart lighting as most important 
topic 
 
Richard Verhoeven, University Researcher at Eindhoven University of Technology, presented his 
conclusions after a one-year outdoor experiment on residential lighting. From a sheer energy 
consumption point of view, the study concluded that depending on the street, and thus the traffic 
flow, a decrease of 20% to 38% in energy consumption could be achieved. 
The exact effect of the experiment on the people’s wellbeing has not been fully assessed yet, partly 
because this part is currently being studied by scientists from the psychology 
and sociology faculty, in a study being done parallel to this one. However, it can already be said that 
customer valued the new lighting solution. Some of them want to understand the functioning 
behind the dynamic street lighting system, other just want it to be easy to use. 
 
Conclusions 
Much added value of smart SSL-solutions is recognized as green business opportunities to improve 
the quality of life. There is a significant interest to use smart light as a platform and an enabler for 
Smart Cities and Smart Buildings. Owners of existing grids should be involved. The co-creation policy, 
which is coming up in many cities, asks the involvement of many other stakeholders, including end-
users. Open innovation makes it easier to align the interests of these different stakeholders to one 
another. 
 
The need for a tool to determine the added value of SSL-solution is of great importance to accelerate 
the decision process. 
 
 

 
6 Hamburg Application Workshop 1 2014.04.24 
 
Indoor Lighting (workplaces) 

Invitation process (for AWS 1 and 2)  
Invitations were sent to relevant contacts in the Hamburg University database (Annex 2). Company 
and municipal representatives were also contacted directly by phone and email (Annex 2). Also 
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many speakers/panel participants agreed to circulate the event via their networks; so light planners 
circulated it to their clients (the users + architects), the companies circulated it to their clients (large 
users, light planners/ architects), etc. The cluster representatives and partner cities from 
Netherlands (specifically Pieter Bolt and his colleagues/contacts) were also personally invited by LU 
Open. Invitations to other cluster members and cities were restricted because of the language of the 
workshop being German.  Note that while this was a barrier for invitations to participants outside 
Germany, it was also a necessary enabler for broader participation on the more local level. 

Application being considered 
The aim of the workshop "interior lighting --- workplaces" was to be introduced to the SSL project 
and discuss potential ways forward. The experience to date of LEDs was discussed by speakers in 
terms of energy efficiency, health aspects, well---being, cost savings and functionality, in order to 
develop ideas and approaches of how to accelerate SSL’s market penetration. 
 
The workshop incorporated presentations from key speakers including lighting designers, installers 
and authorities who compared theory and practice. Where initially positive experiences were 
highlighted, also initial failures and obstacles were observed and discussed, which led to the 
discussion in many suggestions for improvements and green business opportunities. 
 
Participants by group represented 
Business/Industry 6 
Trade   1 
Science/Academia 8 
Society/Public  2 
Authorities  5 
Light planners  8 
Architects  1 
 
Dialogue 
Participants presented questions to the different groups of stakeholders represented, but also 
contributed a lot of interesting suggestions. However, there was also criticism of the conduct of 
industry and politics. It was criticized that SSL product terms and information are not uniform nor 
adequate to describe the experience of light for the consumer.  From there was discussion 
comparing theory and practice to develop a variety of ideas contributed by all participants. While a 
range of relevant society stakeholders were invited to this workshop, it was felt further workshops 
and actions should involve a wider group of stakeholders too. 
 
Opportunities for Intelligent Green Business 
1) An approach for intelligent green business was seen in the combination of lighting and IT systems, 
since it is precisely in the interior lighting are both directly related to jobs and increasing wellbeing. 
In the combination of multiple applications, many stakeholders saw new opportunities for Green 
Business. 
2) Another possibility was seen in the development of lighting controls. As LEDs are not adopted in 
many areas due to high initial cost, intelligent lighting controls can achieve the desired savings 
potential, at the same time as providing  a functional improvement of the lighting situation. 
3) The representatives of business and industry also discussed the possible further development of 
contracting which would give major buyers and users  the possibility to optimize light at neutral  
cost. 
4) The retrofit solutions (old bulbs exchanged 1:1 with SSL lamps) have not proven optimal in 
practice because the systems are not always well harmonized with each other. There would be the 
opportunity for the industry the opportunity to develop new light band systems that allow the long-- 
term replacement of the light source in the future. 
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5) In the discussion there was the suggestion to set up (analogous to the pharmaceutical industry) a 
package insert for SSL bulbs, which gives a simpler description of the performance and tips for 
optimal use of the relevant lamp. 
6) Lighting designers could create new Green business in which they were to offer seminars for 
consumers and offices, where knowledge about the use of light as a working and well---being 
medium and light source types and their correct use would be disseminated. This idea could also be 
taken up together with the utilities that have collected preliminary, but not sufficient experience 
here. 
7) The bulb manufacturers and distributors could recycle old bulbs, since the value of recyclables at 
the moment is climbing sharply. 
 
How SSL can be a sustainable value for investments in this field of application? 
 
SSL technology is only able to represent sustainable value for investment if the uncertainty can be 
eliminated by reliable values for consumers and lighting designers. Consumers are asking for 
information on packaging that laypeople can better understand and that reflects consumers 
‘perception of light. However, the lighting designers wish for more planning security, that is, that the 
bulbs must first be more durable and longer available, so that calculations become more valid. For 
more planning security an improvement of the current standards is also necessary. 
 
Health and Well being 
The lighting designers and lighting retailers recognized a strong relationship between light, health   
and well---being but also that the perception of light is individually very different. It is dependent on 
the region in which a person grew up, which is why you also make a distinction between " hot and 
cold " countries. So, for example, Northern Europeans preferred a warm light, while Asians preferred 
a cold , bright light. Therefore, especially in places where people from different countries work 
together finding the optimal light control is a major challenge. 
 
In terms of lighting in the workplace, the lighting designers saw one of the largest discrepancies is 
between the functional requirements for the work light and the personal well---being of employees. 
The individually adjustable lighting, as often recommended by architects and office planners, is not 
always the ideal solution, because often the light field of the neighboring employee is also affected. 
It is therefore important to develop new solutions for variable user interests in public rooms or    
multiple use areas. 
 
In the workplace too much value is still placed on functional light with the well---being of the 
employees neglected according the lighting designers. In addition, LED changes the perception of 
light, because we have to get used to this light source first. Since light is such an important factor for 
the well---being of the people, it will become even more important in the future to involve light in 
the consideration of occupational health management. 
 
Open innovation 
The dialogue participants were quick to agree that one can establish SSL on the market faster only if 
all stakeholders work together and the public is involved. Participants criticized the current approach 
to politics, because the focus is only on the aspect of "save energy and costs" and consumers with 
their light needs are ignored. Even the actions of the industry were seen as capable of improvement, 
because the given specific product data not correspond to the reality. 
 
Since terms like “lumens " and " lux " are not really useful to the consumer, the participants of the 
discussion proposed to formulate the light and color reproduction in a way consumers could 
understand the light properties better. To this end, a workshop from politics, government, lighting 
designers, industry and science was proposed, which could develop new names which should be 
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linked to the perception of the consumer. Therefore, the workshop should be directed by the 
consumer protection agency and take into account results of science to human perception of light. 
Such a workshop should, in the second step, also give guidelines for handling SSL / LED bulbs, since 
the consumer knows too little about the proper use and proper disposal of the bulbs. 
 
In order to optimize the development of light sources and their use, it was suggested to involve the 
public in the subject. This could be done through projects such as SSL-erate or above workshops, 
thorough a survey conducted through social media, or local events that could capture the desires of 
consumers in more detail. 
 
The use of public utilities was quite encouraged. It was noted, however, that one should leave by no 
means the initiative once more alone to politics that equates the subject of lighting design only with 
" energy saving " , and for example in the past, recommended the use of fluorescent tubes , an 
antiquated technology .. 
 
Drivers 
At the moment, government and industry are seen as drivers of the SSL issue. Since in the current 
policy the topic is "only" occupied with "energy saving " and the industry advertises the monetary 
incentive to save costs , the success on the market so far is moderate. Market success could be 
further realized more quickly if you communicate wider information in a better manner to 
consumers (represented by the consumer protection) and to bring all the stakeholders such as 
politics , government, lighting designers, industry and science on board. 
 
Barriers 
Lighting designers and crafts complained that the requirements of the industry did not correspond 
to the reality in terms of durability and brightness of the lamps. The industry is therefore 
encouraged to review their details so that installers and lighting designers were given better 
information for planning. 
Since the information to the consumer is not well understood, the SSL---/LED market is not tapped 
into as well as theoretically possible. In addition, the retrofit bulbs have not yet proven themselves 
in use and are perceived as too expensive. Thus, this measure must be reconsidered. The industry 
itself pointed out in the discussion that retrofit is always a crutch because old lighting systems and 
new bulbs were not designed to directly fit for each other. 
 
One of the most critical barriers to the rapid introduction of SSL was also the very different 
individual perceptions of light and well---being. As long as the industry does not succeed in 
representing human perception in intelligible "units" and communicating lighting information better, 
the consumer will only accept LED products hesitantly and continue to look for old light bulbs on the 
internet. 
 
The reason for introducing LED is many companies desiring justified by cost savings, but the issue of 
health and well---being is still not adequately taken into account in the planning by trade and 
architects. So we cannot yet fully benefit from the positive effects of good lighting such as increased 
motivation and better health. It is also possible that light must be purchased and readjusted in way 
that the desired cost savings are not achieved at the end and the SSL becomes unpopular. 
 
Often, only the use of the new bulbs, but not the care and maintenance of old luminaires and/or 
reflectors is calculated so that the bill is either financially more than expected or there is a loss in 
light quality. 
 
In practice, it has become clear that light sources must always be ordered and bought from the same 
manufacturer and system must, if you want the same lighting as before since a certain amount of 
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kelvins of one manufacturer in practice not necessarily corresponded to the same amount of kelvins 
from another manufacturer. That makes it even more difficult for the consumer. 
 
Examples and stories 
A local installer reported that if he seriously wanted to present the customer with the theoretical 
calculations of the cost savings, he would have to use the manufacturer's instructions for lifetime of 
the bulbs, but he knows from experience that these are not correct! Factoring this into the 
calculation of the actual values corresponding to his experience, the investment in the majority of 
cases, is no longer justified. 
The same is true when calculating the light intensity. Given the information supplied by producers, it 
often computes a cost savings. But if he factored in the light sources, which the customer actually 
perceived as equivalent, there were no longer recognizable cost savings and the customer would 
have to expect higher future costs for the project.  
The dilemma: his calculations are only according to the manufacturer, he therefore runs the risk of 
having a dissatisfied customer and his reputation in the region damaged. If he used data from his 
own experience, the chance to get the job was low because the customer cannot see any monetary 
benefit. According to the experience of the installation operator therefore, in practice, less benefit 
can be expected from the use of LED bulbs, but rather more from an optimized light control or at 
most a combination of both. 
 
 
 

7 Hamburg Application Workshop 2 2014.04.24 
 
Outdoor Lighting (street lighting) 
 
Application being considered 
The workshop on exterior street lighting, key speakers included public authorities and lighting 
designers. They shared their projects and experiences on the use of SSL/LED in outdoor lighting and 
exchanged ideas with the attending representatives of business and science. 
 
Participants by group represented 
Business/Industry 6 
Trade   1 
Science/Academia 8 
Companies  2 
Authorities  5 
Light planners  8 
Architects  1 
Society   2 
 
The character of the dialogue 
The dialog for the field of outdoor lighting was largely influenced by the experiences and product 
ideas of the participants regarding the functionality of the LED products. Participants also 
enthusiastically discussed the opportunities to bring more aspects about light (than only cost savings 
and energy efficiency) to the public perception. So ideas were developed and considered about 
whether SSL can be accelerated from top to bottom, i.e. from EU to countries and cities, or the other 
way around, with a focus on the subject of soft co---benefits. At the end of the dialogue, it was 
agreed that it would be good to continue dialogues and there was interest to develop further 
workshops. While a range of relevant society stakeholders were invited to this workshop, it was felt 
further workshops and actions should involve a wider group of stakeholders too. 
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Opportunities for Intelligent Green Business 
1)  Often  financial incentives can  accelerate the  market   the  fastest, so  the  participants first 
discussed the  previously  determined  main  factors  for  the  topic  SSL/LED:  cost  and  energy  
savings.  However,  if one  wanted  to  consider other aspects, such  as health, wellbeing, and  social 
these  should  be  looked  at these in terms of their monetary influence. If it were possible to 
measure the impact of these so called soft co---benefits, investors in companies and authorities 
could be convinced faster.  These calculations,  in  turn,  would  result  in  new  opportunities  for  
lighting  and  light  planners.  The aim must be, therefore, to identify soft co---benefits, and to 
quantify them to be included in the calculations. Examples  of  soft  co---benefits  were  mentioned,  
for  example:  less  police  operations,  higher  wellbeing, more  useful  work,  fewer  sick  days,  etc. 
2) Local authorities, business, industry, lighting designers and trade groups could launch regional 
projects and this approach could serve as a good example to the EU (Lyon is already represented, 
and for example, Hamburg could be presented as night city with interesting lighting examples and 
encourage tourism and business). Such examples could be used by the city planners then as 
recommendations to pass on to the policymakers. 
3) LED installations of outdoor and street lighting, in addition to only providing light, could function 
also take on more and more additional functions, such as traffic control, mobile phone towers, etc. 
4) The business representatives presented the idea to make the LED power programmable, so it can 
the installation operator could be purchasing large quantities of  led at a lower price and program 
the required LED power itself.  In case of changing requirements, a change in the programming of 
the controls in the office would obviate the need for replacing the LEDs. This would be a completely 
new product environment that is more oriented to the needs of the authorities and lighting 
designers. 
5) Depending on project, lighting designers sometimes have to contend with the problem of light 
glare. The industry could therefore develop new lighting systems that counteract this problem with 
built-in mirrors. 
6) The point was made that the manufacturer has often been involving the lighting designers only in 
the development of rough concepts, but in product development, sought only the feedback of the 
lighting engineers. It was suggested that they integrate and develop new lighting with the lighting 
designers and urban planners for a better end product. 
 
How SSL can be a sustainable value for investments in this field of application? 
 
To make SSL a valuable long term investment, there is a need for standardization of SSL Service 
Specifications standardized and new, more reliable standards should be created. Secondly, the 
lighting designers (referring to the Green Paper on the future of lighting) should be involved in 
developing Green Papers. So far, only the manufacturers are involved, so the information cannot be 
guaranteed to be unbiased or reliable. The participation must, however, take place on neutral 
ground and free of cost for all stakeholders to ensure the independence of the results. 
 
The entire light industry could also network better and take into account the research of 
science/academia, associations and urban planners. This knowledge must also be included in the 
courses for architects in which the subject of lighting design is so far rather neglected. Therefore the 
wish was expressed to convey the project SSL-erate and its results to the architects and interior 
designers, as well. 
 
It was noted also as an important aspect for sustainable investment that there is cooperation of 
different stakeholders. So you could get the emergency services on board as well, who can make it 
clear how important is good exterior lighting for the efficiency of their work. Also, the regional city 
marketing could contribute through feedback to lighting design in the region, an important aspect to 
sustainable planning. 
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In order to address scepticism about the long life of the LEDs, more manufacturers should offer and 
market stronger guarantees of longer duration. 
 
Health and Well being 
For people is important that so called  ‘fear spaces’  such as parking garages or dark paths are 
sufficiently illuminated at night. With the LED technology it is now possible to achieve very accurate 
illumination. However, this will not been perceived as sufficient. For example, if a path is precisely lit, 
but the bushes at the edge are not, this is functionally useful, but it does not satisfy the desire for 
security. The question is how far one deviates from the precise lighting to more diversified lighting to 
take this factor into account. 
The decision as to how far outside the desired section is lit, continuously or only when needed on 
approach,  also affects the sleep patterns of people. For diffused light can shine in the bedrooms of 
the people and affect the quality of sleep.  Also diffused light may affect the biorhythm of animals 
living near a path. If necessary, the population must be further educated here and shown that 
darkness also has a value. 
 
Open innovation 
The use of SSL in outdoor lighting systems can also be beneficial besides the lighting itself. For 
example, it could enable combination of lighting and data transport through the multifunctional use 
of lamp posts.   
In the preparation and evaluation of the soft co-benefits, the public could participate and evaluate 
surveys on the importance and popularity of certain factors such as light intensity or light colour. The 
human resources departments of companies could measure their experience with new lighting 
concepts and, for example, its effect on sick leave.  
An aim of awareness efforts on SSL introduction should be to achieve a greater appreciation of 
energy. It is clear that energy is to become more expensive, and this has been used so as to promote 
the use of SSL. The revenues could also be invested in the better standardization of lighting products 
and lighting research, because we still do not know enough about how people perceive light. 
 
Participants agreed that regional and local actions can be realized faster than through the EU. In 
order to develop ideas about what you could do regionally to make LED use issues more visible, a 
green forum or workshops was proposed with all stakeholders and regional authorities and town 
representatives. In this green forum, lighting visions could be developed at the district level to make 
Hamburg more attractive. To this end, members of the Hamburg Parliament should be invited. It was 
agreed that proposals that would come from such bodies would get more attention than from 
individuals. 
 
Drivers 
At the moment, lighting government policies were seen as main driver of SSL introduction. But it was 
agreed that this actually should be the operator of the lighting systems, as they have the most 
experience and influence in this area. The government policies are more of an "anti-driver ", since 
initially only the cost factor would be considered without taking into account the impact on income 
and health.  
 
Barriers 
The city authorities declared that the long-term safe operation of the outdoor and street lighting is 
the most important consideration for them, but this cannot be guaranteed by the LEDs currently on 
the market. The LED life does not satisfy their requirements nor does the information provided by 
the manufacturer convince them. The most important issue from the perspective of the authorities 
is that LEDs do not last long enough so that in the long term these would be far too costly. It was 
also mentioned that there are no clear standards in terms of quality or cost effectiveness. 
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The credibility of the LED has also been damaged, because the public cannot understand the 
comparisons of the light intensity with conventional light sources. The advantages of LEDs, especially 
in outdoor lighting (such as the precise control of light, infinite adjustment, the better efficiency, 
etc.) are not yet perceived by the public. 
 
Installers and lighting designers explained that the products and their performance and service life is 
not stable enough or proven in practice. In addition, there were no standards and modules that are 
easy to replace with the LEDs (Plug & Play). The fact that some manufacturers would offer longer 
warranties, but often only on request and requiring extra payment, though understandable, but 
would lead to a lasting hatched projects often do not expect . 
 
Examples and stories 
Günther Frank from the Agency of Roads, Bridges and Waters, said that his agency had previously 
not had good experiences with LED for the Hamburg street lighting. Many LEDs are already failed 
after a year and some ¾ of lamps are also heavily infested with insects inside (it is not yet clear how 
the insects find their way into the bulbs). The insect infestation was observed regardless of the LED 
manufacturer. 
The agency outlined clearly that residents prefer the conventional diffuse illumination for paths 
because of the fear spaces, such as hedges, which require lighting also the side of the paths. Specific 
studies with measurable results have not be done, however. Information from other cities also show 
that residents sometimes retrofitted with LED light resulting in more illumination in their front yards. 
This is a problem in itself in terms of ecological aspects. 
The street lighting with LEDs is still suboptimal for cost reasons. Thus, the cost situation would 
enable only too wide luminaire spacing of 45 m at the moment. It pays off, not to use a lamp in 
between. Due to the selective lighting this would work but it might be perceived by the population 
as inadequate. Therefore, LEDs would not be used to cover surfaces in Hamburg at the moment. 
For optimum operation, the Authority would want a plug and play system, which enables the use of 
bulbs from any manufacturer. At the moment there would be due to the rapid rate of innovation 
already after 6 years of no more spare parts for existing plants. The plants would operate but at least 
8 years, meaning new high costs for the taxpayer. 
 
 
 

8 Bassano Application workshop 2014.04.29 
 
Monumental lighting  

Invitation process 
Dissemination process – promotion of the Bassano’s Application workshops were made using 3 
different communication channels: 

• City website – information about the event were published on the Bassano’s website (home 
page, news section)  

• Direct mailing - about 700 stakeholders were directly invited (via email with attached 
invitation/flyer) to participate in the Application workshops on 29.04 by Bassano and Luce in 
Veneto cluster – for list of contacted stakeholders see Annex 2 (note: confidential)  

• Energheia* newsletter (direct email marketing service) – Bassano purchased a dedicated 
newsletter which was disseminated to 11.000 stakeholders of the Energheia magazine (entities 
at national and regional level as public bodies, industrial associations, companies, professional 
orders etc.), where beside the Enigma market consultation was promoted also the SSL-erate 
Application workshop. Invitation to the workshop was also published on the Energheia magazine 
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website.*Energheia is a technical online magazine dedicated to renewable energy and green 
building. 

 
Application being considered 
The purpose of this workshop was to illustrate possible applications of SSL for the illumination of 
monuments and historic buildings in the municipality of Bassano del Grappa. Being an important 
tourist destination in the area, it is a main concern for the city to improve the quality of tourist sites 
in order to deploy their full potential. Therefore, means of enhancing the perception of monumental 
buildings while reducing energy consumption are a topical issue. 
 
Challenges and opportunities related to this matter were discussed in the workshop. Particular 
emphasis was given to the illumination of the old town centre of Bassano, which is of critical 
importance for the city. The expected goals of this project were to involve relevant stakeholders in 
the process of transition to a dynamic, intelligent lighting, and to foster sharing of knowledge and 
expertise between the network of actors in Bassano and the other cities participating in the SSL-
erate program. 
 
The character of the dialogue 
The workshop created significant interest among the audience, who seemed to be willing to be 
involved in the transition process. The audience was composed of a wide array of different 
stakeholders, e.g. municipality officers, private businessmen, researchers, academics. However, 
while the interest of the audience was perceived to be high, creating active involvement and 
participation in the discussion proved to be a challenge. Input from the audience was not always 
spontaneous, since sometimes the public needed to be asked questions in order to participate in the 
discussion. A take-home message for future workshop sessions is that building a stimulating 
environment to improve the attitude of the audience is a critical factor for success. 
 
Nevertheless, when the audience was engaged in the debate, the discussion was rather detailed and 
entailed many ideas of practical applications of SSL for the illumination of monumental buildings. 
The presence of a heterogeneous audience guaranteed a debate that touched upon different 
aspects, e.g. technology, regulation, financing, and public perception. 
 
Barriers 
One primary barrier to SSL deployment is related to financing issues. Raising capital for an 
investment through a bank loan is very expensive and therefore reduces the returns on the 
investment. At the current state, and partly because of the consequences of the economic 
contraction, few businesses can afford to make a significant investment on a developing technology. 
These limitations in relation to the initial investment substantially hinder possibilities of up taking 
SSL. Similarly, as many actors are struggling with their current businesses, it is challenging to plan on 
the long term when there are more urgent need on the short-term. A similar issue regards the lack 
of private funding in R&D. This aspect limits possibilities of innovative technology development; 
although it could be seen as a driver to participate in an open innovation dialogue with stakeholders 
from all Europe. 
The required illumination system to be implemented in Bassano has to be open and modular. 
Therefore, requirements imply that it should be possible to connect the illumination system with 
other systems, and that it would be adaptable with potential future needs. These characteristics are 
perceived as challenging to be achieved. 
 
Another issue relates to specificity of the products. Clarifications about the future use of the 
network were asked several times; according to the audience’s opinion, local business should 
concentrate on solutions to local problems and would have no interest in finding solutions for other 
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cities than Bassano. Thereby, local business would only focus on specific and practical problems in 
the city of Bassano rather than developing concept ideas with diverse applications. 
 
A discussion regarding visually impaired persons was raised during the workshop. Lighting of 
monumental buildings should ensure proper lighting for people with visual disabilities. This issue, 
however, could be considered an opportunity, since current illumination system does not address 
visually impaired people. 
 
Public perception of innovative lighting for monuments was, in general, positively perceived, 
although some participants showed scepticism towards night time illumination, arguing that it would 
bother locals and encourage night disturbance. While most of the audience disagreed with this 
objection, it seems to be an issue that should not be underestimated. 
 
Intelligent Green Business Opportunities 
During the workshop, the audience was engaged to identify and describe Intelligent Green Business 
opportunities related to the practical applications discussed; many ideas were collected. 
 
The starting point of the discussion was the concept of smart lighting – to illuminate where it is 
needed, when it is needed, to the extent that is needed and in the way that is needed. Bassano is a 
city with two dimensions: a “public” one, when tourists visit the old town centre and the city is a 
dynamic, living environment; and an “intimate” one, at late hours in the night or during the 
weekdays, where the peaceful and relaxing side of the town is shown. Through the use of smart SSL, 
it would be possible to provide the right light according to the time of the day, or the week, or the 
season. In addition, illumination of special events that require particular lighting, such as the 
Carnival, could be improved. 
 
The need of a customized, adjustable illumination system, suitable to the historic and artistic 
features of the old town centre, was identified. Lights could be used to lead the visitors in the 
discovery of the old town centre through the creation of pathways driven by different lights. Existing 
technology can make these pathways exchangeable according to different needs or preferences. The 
system would create new marketing value in the area and foster local tourist and commercial 
economy. Therefore, designing and organizing this light system should be done involving various 
stakeholders, such as local shops and businesses, as well as the municipality. 
 
Other ideas of Intelligent Green Business opportunities that were presented ranged from developing 
transparent paints that could use SSL technology to illuminate monument surfaces, and to offer 
lighting retrofit as a financial product for business to invest on. 
 
Health and wellbeing 
The general belief is that using SSL light in public spaces will increase the citizens’ quality of life, and 
lead to a more comforting living environment. The audience agreed on the fact that improving light 
quality in everyday life would bring along better life quality. A main concern is to reduce light 
pollution, in accordance to recent regulations to curb unnecessary lighting at night. In order to 
increase the light performance, it is important to hire lighting designers, who can structure the 
disposition of lights in an efficient and appropriate manner. 
 
Open innovation 
Opportunities given by open innovation were considered a critical factor for success of SSL- related 
business. The audience highlighted the importance of establishing an European platform for 
networking and dialogue among stakeholders. In order to increase the level of know-how, all the 
actors in the market need to collaborate to overcome initial fragmentation. Know-how will become a 
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fundamental factor of competitive advantage. Clusters and municipalities, with their wide network 
possibilities, should cooperate to get local actors on-board. 
 
Drivers 
People described the main reason to look at SSL and its possible development as a mean to improve 
the attractiveness of the city in an innovative way. Enriching spatial perception and quality of light 
ensures a more sapient management of public heritage, which is a critical asset for the municipality 
of Bassano. Through the deployment of intelligent and dynamic lighting one can lay the foundation 
of future smart cities. 
 
Examples and stories 
Many examples were brought up in the discussion. Particularly interesting was the topic of dynamic 
illumination according to diverse periods of the day, week or year. Regarding the issue of various 
phases of illumination for different times of the night, a study concept for Gran Madre di Dio church 
in Rome was presented. The concept is based on the idea of using “little light, but right light” to have 
a dynamic progress of lighting and dimming of the building throughout the night, using various light 
colours and illuminating different parts of the church. 
 
The idea of creating light pathways for tourists is already used for lighting the historic city walls in 
Verona, where buildings are illuminated in many different ways. 
 
In Roncade, SSL has been used on many monumental buildings – the bell tower, the castle, a 
roadside shrine, etc. –to highlight architectural lines. 
 
Conclusion 
The general impression is that there is much room for development for SSL in the region. Many 
important features, such as network activity and sharing information, need to be empowered. Lack 
of knowledge and know-how are limiting SSL deployment. Financial hurdles are a significant barrier 
to Intelligent Green Business development that cannot be overcome without public support. 
 
 
 

9 Bassano Application workshop 2014.04.29 
 
Street lighting  
 
Application being considered 
This workshop has been organized to raise awareness among the public about SSL opportunities in 
the field of street lighting, and to facilitate communication among relevant actors in order to create 
a dialogue between local stakeholders and the European lighting industry. The lighting sector is 
experiencing a rapid change due to the development of new light technology: information and 
know-how will be critical success factors that cannot be achieved without networking activities. 
Thereby, in order to get competitive advantage, it is imperative to establish connections with local 
and international stakeholders to seize the opportunities given by such a rapid technologic 
improvement. 
In this context, the city of Bassano aims to use new lighting technology to improve the quality of 
street lighting and lay the foundation for the development of a smart city. SSL can convey various 
types of information that can be used to optimize traffic, energy consumption and safety. 
 
The character of the dialogue 

 
Page 35 of 45 Version: 1.2 Status: Final 
  © SSL-erate  Consortium 2014 



SSL-erate                                                                                Deliverable D2.3   
Grant Agreement: 619249                                     Dissemination level: CO  
 
 
Although the audience was very engaged in the discussion, the dialogue was mainly generic. 
However, the discussion entered into details when practical applications of SSL were examined: an 
Open Innovation exercise where the audience could suggest ideas, identify needs, and present 
existing technologies, was organized and many interesting applications were brought up. 
 
The audience was composed of various stakeholders with different backgrounds. This has been very 
useful for diverse contribution to the dialogue, in which several points of view were taken into 
consideration. The success of the workshop showed the importance of open innovation and 
networking among stakeholders. The public was genuinely interested, since it was perceived that the 
topic was important for future development in the lighting market. The role of the moderators in 
involving the public was fundamental for the success of the workshop, since the audience needed to 
be engaged in the dialogue to participate actively in the discussion. 
 
Barriers 
People agreed that to manage a business dealing with rapidly changing technology is a challenging 
task. Investing in a dynamic sector can yield large economic returns, but nevertheless it entails high 
risks. Financing an innovative business is difficult for business and should be planned carefully. 
 
The public sector is the main driver of street lighting development, and needs to take the initiative 
for engaging private business to develop ideas regarding traffic control, monitoring and safety that 
could be used by the municipality. 
 
The business actors participating in the workshop expressed their perplexity and unwillingness to 
develop ideas that are not suitable for the city of Bassano, arguing that they have no interest in 
having business abroad. They would rather focus on the needs of Bassano and be confident to sell 
their products to a familiar entity. Scepticism towards international networking and business 
opportunities abroad was recognized as a crucial barrier that needs to be addressed in the future. 
 
Intelligent Green Business Opportunities 
The Open Innovation exercise organized during the workshop allowed the audience to present their 
business ideas related to innovative street lighting. A fascinating idea is to install special light sources 
emitting modulated wavelengths on the dashboard of cars and trucks: the special light helps the 
driver to keep focused, preventing road accidents. 
 
The discussion focused on the development of light systems for a smart city. Applying modern 
technology to lampposts could lead to many advantages for the municipality and business 
applications for the private sector. Firstly, use of light could be optimized by installing movement 
detectors, so that unnecessary illumination is avoided. The detectors might be used by police forces 
to prevent crime and increase safety of the citizens. Moreover, a system collecting information 
about traffic and weather could be implemented, and would have great business success since many 
weather forecast companies and traffic report agencies are striving to get accurate, real-time data. 
 
Health and well being 
The first potential benefit of SSL application to street lighting to health and well-being is the 
increased road safety for vehicles, bikes and pedestrians. In particular, bikes can install inexpensive 
lights to improve safety of night cycling. In addition, improved street lighting would mean more 
safety at night and a better living environment. Another benefit of this field of application is the light 
pollution reduction, which has become a topical matter of debate. 
 
Open innovation 
The Open Innovation exercise has been a very inspiring practice. The audience had the opportunity 
to realize that many valuable ideas can be collected by a heterogeneous group of actors. People 
 
Page 36 of 45 Version: 1.2 Status: Final 
  © SSL-erate  Consortium 2014 



SSL-erate                                                                                Deliverable D2.3   
Grant Agreement: 619249                                     Dissemination level: CO  
 
 
seemed to be intrigued by the possibility to use open innovation and to develop a network with 
other stakeholders from the European lighting sector. 
 
Drivers 
There are several needs that are addressed by the development of SSL on street illumination. Firstly, 
national legislation is setting strict limits to light pollution. Municipalities have to find ideas to reduce 
lights emitted at night time and SSL can provide dynamic and smart lighting solutions. Secondly, 
municipalities aim at reducing electricity costs as well as maintenance costs for lights. Thereby, 
reliable and energy-efficient illumination is demanded. Thirdly, information is a main driver for 
technology change. Accessibility of information regarding city traffic using different means of 
transportation is critical for reducing commuting time and can therefore grant massive cost 
reduction and increased efficiency. Lastly, empowering street lighting is important in relation to 
viability and safety, particularly for pedestrians. 
 
Examples and stories 
In the town of Roncade, SSL lighting has been installed on streets to improve intelligent lighting and 
reduce costs. SSL has been used to highlight dangerous turns and buildings that could not be seen by 
the driver. 
 
A centralized light control system has been already developed by local business. Through small 
devices installed on lamppost it is possible to adjust the light to the current needs and to monitor 
traffic optimizing local transportation. 
 
Conclusion 
There is much interest among local stakeholders towards future development of SSL technology and 
its application to street lighting. Some barriers are present but they could be overcome through 
knowledge sharing and networking with other European actors. Many applications are directly 
related to the development of a smart city. Municipalities willing to establish an intelligent and 
energy-efficient system will have to look at innovative street lighting. 
 
 
 

10 Zabrze Application workshop 2014.06.11 
 
Smart Lighting for Intelligent Development of Zabrze 
 
Invitation process 
The invitation was displayed on the website www.um.zabrze.pl. Key city officers were invited per 
email or by phone. The application workshop was also shown on local TV station TVZ.  
 
Application being considered 
The application workshop was aimed at promoting and investigating the roadmap to implement 
Smart Lighting for Intelligent Development of Zabrze, and how this could be aligned with city goals 
related to energy efficiency and low emission programs as well as with regulations and already made 
plans for the future.   
 
The character of the dialogue 
There was a lively discussion about possibilities of implementation of Intelligent Light System in 
Zabrze. There were 27 participants in the workshop, representatives of public authorities of Zabrze 
and private entrepreneurs. 
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Barriers 
Main obstacles for the implementation of Intelligent Light Systems in Zabrze were considered to be 
related to: High investment costs, financial limits, incompatible software systems for intelligent light 
management. Problems with compatibility of the systems for intelligent lighting management. It is 
necessary to create an open source international software system that would be a standard for 
Intelligent Light Systems producers. 
 
Intelligent green business opportunities 
 
Health and wellbeing 
Costs of “good” light is higher but reduces alternative costs (like health problems). Impact of the 
light on people’s health and wellbeing. Cities should become platforms of development of new 
technologies. Need a change of mind-set that lighting should be similar to sunlight spectrum to avoid 
health problems.   
 
Open innovation 
 
Drivers 
During the discussion participants mentioned some positive factors that can support development of 
such a system and some obstacles of the development. Positive factors mentioned were: a raise of 
space attractiveness, better life conditions, dropping prices of SSL sources, technology already exists. 
 
Examples and stories 
 
Conclusion 
It was concluded among the participants that beautiful lighting makes the city more pleasant place 
to live and makes it more attractive to visit, and an Intelligent lighting solution make people feel 
more welcomed in a certain place. There was a positive feel to the event with an evident willingness 
to grasp the possibilities that Intelligent lighting solutions could offer in different aspects to the city 
of Zabrze.   
 
 
 

11 Espoo Application workshop 2014.04.25 
 
Possibilities and benefits of LED and Smart Lighting as a part of public transportation systems 
 
Invitation process  
Most of the invitations was sent out as direct emails to different companies in Finland. Information 
about the application workshop was also shared on the web site of City of Espoo. The invitations 
were sent out with the help of Aalto University. In addition, the operator of Urban Mill (premises 
where the workshop was held) shared the invitation in their network. 
 
Application being considered 
The main aim of the workshop was to have an open dialogue among various stakeholders about the 
possibilities and benefits of LED and Smart Lighting as a part of public transportation systems in the 
City of Espoo. The presentations on Green Business Development: improving the user value of 
lighting and energy saving and The potential of light for positive impacts on health and wellbeing 
functioned as catalysts to start and open up the dialogue among the participants.     
 
The character of the dialogue 
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The discussion evolved around how Espoo and Finland could get better started with accelerated 
deployment of Smart lighting, in particular related to the public transportation. The background is 
that Helsinki, Espoo and Alto University has grand development plan for this university and 
innovation area, including numerous new buildings and large investments in infrastructure. In this 
perspective LED and Smart Functional Beautiful lighting is conceptualized as a kind of branding tool. 
The dialogue presumed that this potential exist and most questions dealt with various barriers:  
 
Barriers 
Luminaires and lamps: 
• What should be done to get started with new significantly better lighting, i.e. to not only do 

replacement? One problem is the socket. There should be an adapted socket that supports 
controllable LED lights. This is not easy, due to standards etc.  

• When using public money, the new technology initially can be a bit more expensive in 
investment cost, but the installations have to last. There is a need for proof that they last a long 
time.  

• Temperature control is still very poor. Have not given the promised lumens, about 20 % lower. 
But is improving very rapidly. 

• The price has to be in a reasonable range. The payback time of… 60-190 years. However, eternal 
lifetime would not be good, the technology is changing quite rapidly. Replacement calculations 
are problematic. Even more so when the light poles are also replaced. Comparisons are difficult. 

• Glare and reliability are serious concerns. 
 
Intelligent green business opportunities 
 
• The key green business issue discussed was how to make the advanced LED solutions more 

attractive - in order to make things happen. In the Espoo perspective, LED and Smart Lighting 
have great technical potential for creation of functional attractive lighting environments. 
However there is a need for serious investments to be able to achieve something really good. 
This is one reason why Espoo is talking about the new lighting as a kind of branding tool. To 
oversimplify, branding has an investment budget for beautification.  

• Finland has funding for development work. The funding opportunities will be assessed. 
 

Health and wellbeing 
Main issues to consider when it comes to light solutions and the impact on health and wellbeing: 
• Important to have the claims backed by evidence.  

- Takes time and timing is important.  
- Risk of the market going to other actors, e.g. Asian, in the meantime. Those solutions may 

not be so good.   
• Energy saving important, “19 % is used for electric energy going into lighting”. Larger share 

before => Do not start from this direction.  
• Have three levels of solutions depending on how much/good evidence there is for each one. 
 
Drivers 
A possible way of getting things started could be to initially find a test area, as in the case with the 
streets with 60 year old lamps. Eventually a new area could be built based on this. Tests like this are 
already ongoing and evaluated elsewhere; Espoo wants to get started as well. To do benchmarking 
from other test sites could be a way to speed up the process in Espoo.  
 
Conclusion 
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The feeling of security could is believed to be improved in Espoo with better lighting although the 
City is fairly safe today. The prominent safety already prevailing could be used to brand Espoo as a 
city.  
 
Lighting has been dimmed in Espoo for quite some time so there isn’t much to do regarding energy 
savings. This was also suggested to be a possible topic for branding. However, in relation to lighting 
it is better to investigate the added value rather than energy savings. This could make out a part of 
more unique branding strategy.         
 

 
12 Gent preparatory Application workshop 2014.03.13  
 
Intelligent control for lighting  
 
Invitation process 
Email was the main tool to promote the event. A larger number of invitations were sent out to the 
Groen Licht Vlaanderen lighting cluster network.  
 
Application being considered 
One main ambition with this activity was to collect early feedback on a preliminary version of the 
WP2 Green Business Development Map from the control system experts, business people and 
researcher that participated in the Gent seminar, and should be considered a preparatory 
application workshop (AWS).  The presence at the Gent conference was used as a networking / 
information gathering event on the future perspective for intelligent lighting (meeting of minds). 
Please find enclosed invitation lists (confidential), agenda and participation lists (confidential) in 
Annex 2. 
 
The character of the dialogue  
Directly after the last presentation there was a networking mingle where spontaneous feedback was 
collected. Most of the feedback was collected in two-person and small group dialogues. The general 
atmosphere in most of the dialogues was that the SSL-erate Green Business presentation held as the 
last point of the event was well in line with the respondents’ interpretation of the need for further 
development.  
 
The Gent energy, control and lighting network combines the Groen Licht Vlaanderen lighting cluster 
network, the Green Building Department daylight control network and the Energy Department home 
automation network. There were 112 attendees in the seminar and network event including 
participants from the Belgian Government Buildings Agency, Flemish Government, City of Bruges, 
City of Turnhout, electricity network operators (responsible for street lighting in Belgium), facility 
and/or technical department managers of large enterprises, school associations and hospitals; 
architects, engineering firms, manufacturers, distributors, and developers of Internet-of-Things 
applications amongst others. 
 
The main advantage of the access to the participating group of people was that several of the 
persons in this network have extensive experience and leading knowledge about facility 
management systems and the related products that now are starting to enter the market.  
 
Barriers 
One important interpretation was that the lack of coherence between lighting systems and building 
automation systems and modern ICT systems is a serious hurdle for smooth introduction of smart 
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lighting and value enhancing utilization of the lighting communication infrastructure as a base for 
developments aspects of smart buildings and smart cities. 
 
Intelligent green business opportunities 
The green business focus on the social sustainability importance of better lighting and functionality 
was considered to be interesting. It was also noted that is a quite unusual perspective and that it 
thereby is likely be difficult to explain. 
 
Drivers 
Move towards and preference for open protocols (internet protocols). Local wireless or wired 
communication to the lighting system will be able to communicate to IP with cheap interfaces 
thanks to the economy of scale but can be proprietary and/or extra secured (Zigbee, Zwave, DALI, 
gateways).  
The subsystems and software for other IP and IoT applications (than lighting) move on a larger scale 
and thus faster, and the lighting applications will follow/use these developments.  
 
Some big application oriented companies like Microsoft, Apple, Samsung, Google will have an impact 
on this development, because big data, data mining, handheld devices and the operating systems for 
the apps are of major interest to them. 
The controls should be easy and adapted to the specific application. The intelligent control system 
should do exactly what is wanted and expected. 
 
Examples and stories 
At the specific level we talked about the lack of coherence between different communication 
protocols and e.g. KNX and ZigBee and various proprietary systems and that the lighting products 
development so far hardly are integrated in the development process for modern forms of 
communicating devices.  
 
Conclusion 
The dialogues in Gent influenced the invitations for the later events, e.g. Malmö and Stavanger. It 
was an additional reason to try to engage persons with a broader ICT and control systems 
perspective in those later dialogues. 

A number of persons in the Gent network was interested in Energy saving and Green Business 
Development already before this event. After the March 13 seminar there has been a broader 
dialogue about the green business development perspective including the value enhancing social 
dimension and also more intensively about recycling of material. This dimension of dialogue was 
growing already before the seminar. In particular, the information gathered was used as input for 
the green business development opportunities/mapping and as input for the subsequent workshops 
organized by the cities in WP2.3, and thus created valuable synergies.  

 

2.3 Main outcome of workshops 

A deeper analysis of the outcome of the workshops is described in detail in deliverable D2.4. The 
results and conclusions will be used as key input for the creation of a map of Green Business 
development opportunities for SSL. 
 
The main observations of the workshops are: 
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• Numerous people think that there is a lot of added value potential for SSL and Smart Lighting 
(LED & smart ICT-systems, including various sensors and user interfaces). 

• A main barrier is that the soft co-benefits – the positive aspects given by human-centric 
lighting for health and well-being – are intangible. 

• There is a lack of standards and specification guidance for product quality & light 
character/quality. The user interfaces need to be standardized and easy to use. 

• Better communication between the value chain actors ‘End user – Designer – Installer – 
Manufacturer – Developer’ is needed in order to get a specified lighting and technical 
functionality, all the way from the planning phase to the final installation. 

• There are hardly any clear Directives for procurement of better lighting. 
• Numerous people express a need for clear trustworthy information. 

 
 

2.4 Suggested improvements for workshops 

WP2 is aiming to continuously improve the process for the application workshops. 
 
The following improvements for framing and process have been suggested during and in the follow 
up of the workshop dialogues: 
1 Try to attract a more mixed group of participants 
2 Adapt the process better for the specific audience 
3 Divide the open dialogue in two consecutive sessions 
3.1 Dialogue in separate supplier and user groups 
3.2 Suppliers and users interaction in mixed groups 
4 Include a presentation about funding opportunities 
5 Invite a wider group of stakeholders 
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3 Conclusion 

In all participating cities workshops have been held. In total 12 workshops have been organized by 
the city/municipality or a (regional) lighting organization, as well as, two Open Innovation workshops 
(WP4) which generated strong synergies to the benefit of the WP2.3 application workshops. In total 
21 cities participated in these events. Application specific business and societal actors, such as 
hospital and home representatives, architects, representatives from building industry and public 
space planners, were invited. 
 
Each workshop focused on one application and on clarifying how the city could make better use of 
SSL as a tool for the enhancement of better living environments. All envisaged fields for health and 
well-being lighting applications have been addressed. 
 
The outcome of the workshops is further analysed in Deliverable D2.4.  
 
The workshops with their open dialogue setting between users and supplier representatives have 
provided important input for SSL-erate.  
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Annex 1  - Participation Overview 
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Annex 2 - Complete Application workshop documentation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Page 45 of 45 Version: 1.2 Status: Final 
  © SSL-erate  Consortium 2014 




































































































































































































































































	SSL-erate D2.3 140226 final
	Summary
	1  Introduction
	1.1 Cross-linking ambitions in set-up of workshops
	1.2 Documentation of application workshops

	2 Application Workshop Results
	2.1 Completed application workshops
	2.2 The Application Workshop results
	2.2.1 The invitation process
	2.2.2 Workshop summary reports

	2.3 Main outcome of workshops
	2.4 Suggested improvements for workshops

	3 Conclusion
	Annex 1  - Participation Overview
	Annex 2 - Complete Application workshop documentation

	Annex2 del a
	Annex2 del b

