
Smart-ECO FP6-2005-TREN4-038699 25 April 2010 

 1 

 

SIXTH FRAMEWORK PROGRAMME 

PRIORITY 6.1.3.1.2.1 

ECO-BUILDINGS 

 

 
 

 

 

Contract for: 

SPECIFIC SUPPORT ACTION 

 

Deliverable D6: Market Perspectives on Eco-Buildings & Stakeholders 

 

 

Project acronym:    Smart-ECO 

Project full title:    Sustainable Smart Eco-Buildings in the EU 

Proposal/Contract no:   FP6-2005-TREN4-038699 

Related to other Contract no:  N/A 

 

 

 

 

Author of Deliverable:   Gurvinder S Virk, Endoenergy Systems Limited 
     (On behalf of WP5 partners) 

Date of preparation of Deliverable: 12 September 2010 

 

 

Start date of contract:    15 October 2007 

 

 



Smart-ECO FP6-2005-TREN4-038699 25 April 2010 

 2 

Table of Contents 
 

Page 

 
1. EXECUTIVE SUMMARY   .......................................................................................................................... 3

2. CREATION AND CO-ORDINATION OF STAKEHOLDER GROUP   ................................................. 5

2.1. SETTING UP SMART-ECO STAKEHOLDER GROUP   .................................................................................. 5

3. SMART-ECO QUESTIONNAIRES   ........................................................................................................... 6

3.1. SMART-ECO VISION: QUESTIONNAIRE 1   ............................................................................................... 6
3.1.1. Data Analysis from Questionnaire 1 (Q1)   ........................................................................................ 6

3.2. INNOVATIONS TO REALISE THE SMART-ECO VISION: QUESTIONNAIRE 2   ............................................ 10
3.2.1. Data Analysis from Questionnaire 2 (Q2)   ...................................................................................... 11

3.3. EVALUATING THE SMART-ECO INNOVATIONS: QUESTIONNAIRE 3   ..................................................... 15
3.3.1. Data Analysis from Questionnaire 3 (Q3)   ...................................................................................... 16

4. MARKET PERSPECTIVES ON ECO BUILDINGS AND STAKEHOLDERS   .................................. 25

5. CONCLUSIONS   ......................................................................................................................................... 25

ANNEX 1 – LIST OF CONTACTS FOR THE STAKEHOLDER GROUP   .................................................. 27

ANNEX 2: INTRODUCTION OF SMART-ECO PROJECT FOR THE STAKEHOLDERS  ..................... 33

ANNEX 3: SMART-ECO QUESTIONNAIRE 1   .............................................................................................. 35

ANNEX 4: SMART-ECO QUESTIONNAIRE 2   .............................................................................................. 38

ANNEX 5: SMART-ECO QUESTIONNAIRE 3   .............................................................................................. 42

 



Smart-ECO FP6-2005-TREN4-038699 25 April 2010 

 3 

1. Executive Summary 
This report presents the Deliverable from the work carried out under Workpackage 5 related to the Stakeholders.  
The work within the Workpackage comprised, setting up and maintaining a group of Stakeholders, with a variety 
of expertise and experiences that covered the entire spectrum needed to comprise a wide spectrum of viewpoints 
from the sustainable construction vision. For this, a list of 238 contacts were created from the Smart-ECO 
consortium from a wide range of sectors. These included authorities, technical experts, industrialists, developers, 
materials experts, architects, builders, demolition companies and educationalists. From these contacts, three 
groups of Stakeholders were created (Total 66) as follows: 

• Low level (8): Stakeholder members who wished to be involved only via email and who onyl want to 
receive executive summary documents and the Smart-ECO questionnaires 

• Medium level (8): Stakeholders who wished to receive more detailed documents in order to make more 
detailed comments in addition to the questionnaires 

• High level (50): Stakeholders who wished to also attend face to face Smart-ECO events and meetings 

The report describes the details of the work carried out in setting up the Stakeholder group and formulating the 
questionnaires to engage the Stakeholders in the work being carried out within the Smart-ECO project.  In this 
respect, three technical Workpackages carried out work to; 1) formulate the vision for sustainable construction, 
2) innovations needed to realise the vision, and 3) evaluation metrics for monitoring success.  Three 
questionnaires have been formulated to distribute initial drafts of the work carried out for Workpackages 2, 3, 
and 4, and responses from the Stakeholder group passed back to the Smart-ECO partnership for prioritising the 
details of the work in each of the tasks being carried out.  The details of these questionnaires, and the results 
obtained, are presented in this report.  Following on from this work a market perspective on eco-buildings is 
created and presented in this report. 

The first Smart-ECO questionnaire (Q1) focused on ensuring the Vision comprised the most important elements 
and that the ranking of each component was appropriate as assessed by the Stakeholder Group. A total of 58 Q1 
questionnaires were completed and the most important issues that should be included in the Smart-ECO vision 
(in ranked order) have been assessed to be as follows: 

1. Lifecycle of building 
2. Minimum energy consumption 
3. Monitoring of building 
4. Building user manuals 
5. Building adaptability 
6. Local issues 
7. Dismantling building phase 
8. Setting up building phase 

The second Smart-ECO questionnaire (Q2) focussed on identifying the innovations (technical and non-technical) 
that had the potential to contribute to realizing the Smart-ECO Vision. A total of 51 Q2 questionnaires were 
completed with the questions aimed at assessing a variety of issues; the most important of these related to the 
innovations are summarised here. Areas where innovations have the most potential for achieving the Smart-ECO 
Vision (in ranked order) are: 
 1. Renewable energy generation 
 2. Passive design measures 
 3. Operation of building 
 4. Finance and incentives 
 5. New materials 
 6. Management and processes 
 7. Education 
 8. Policies 
 9. Recycling 
 10. Communications 
 11. Water conservation 

The energy saving and efficient technologies with high potential to impact Smart-ECO buildings (in ranked 
order) are: 
 1. Insulation  
 2. Passive cooling 
 3. Passive solar 
 4. Lighting 
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 5. Orientation  
 6. Innovative material 
 7. Water conservation and storage 

The renewable energy technologies with high potential to impact Smart-ECO buildings (in ranked order) are: 
 1. Solar thermal 
 2. Co-generation 
 3. Earth energy 
 4. PVs 
 5. Biomass 
 6. Wind related technologies 
 7. Fuel cells 

The most important operational innovations with high potential to impact Smart-ECO buildings (in ranked order) 
are: 
 1. Building management systems 
 2. Automation for energy saving 
 3. Robustness to user behaviour 
 4. Post occupancy monitoring 
 5. Waste management plan 
 6. Intelligent lighting 
 7. Air quality control 
 8. Daylight dependent control systems 

The third Smart-ECO questionnaire (Q3) focussed on evaluating the innovations identified in Q2 and their 
potential for realizing the Vision aims from Q1. A total of 18 Q3 questionnaires were completed with the 
questions aimed at assessing the various innovations via different evaluation criteria and the results are 
summarised here. From a holistic viewpoint the most important issues in ranked order are: 
 1. Technical performance 
 2. Economic 
 3. Sustainable 
 4. Regional pre-conditions 
 5. Social 

Some of these criteria have been further assessed. For example the main issues that should be included in the 
regional pre-conditions (in ranked order) are: 1) climatic conditions, 2) local building regulations and local 
policies (equal second), and 4) geographical features; and the main issues to be included in the performing the 
technical evaluations (in ranked order) are: 1) requirements are met, 2) reliability, 3) robustness, and 4) 
maintainability. The economic evaluations should include (in ranked order): 1) cost-benefit analysis, 2) the set up 
costs, 3) the operational costs, and 4) service life time. 

The various innovations have been assessed  from different viewpoints such as minimising energy consumption, 
being easy to use, reliant on local issues, being adaptable, easy to set up, easy to dismantle, taking into account 
life cycle aspects and the increasing awareness of the user. 

The market potentials of the various innovations have also been assessed by the Stakeholders. For example the 
market potential of the energy saving innovations (in ranked order) are: 
 1. Insulation products (with average score of 4.4 and market take up potential of 84% by 2030) 
 2. Lighting products (with average score of 4.1 and market take up potential of 69% by 2030) 
 3. Passive solar products (with average score of 3.2 and market take up potential of 52% by 2030) 
 4. Passive cooling products (with average score of 2.8 and market take up potential of 38% by 2030) 
 5. Building orientation (with average score of 2.7 and market take up potential of 32% by 2030). 

Also, the market potentials of the renewable energy innovations have been assessed (in ranked order) as: 
 1. Co-generation products (with average score of 3.6 and market take up potential of 46% by 2030) 
 2. Solar thermal products (with average score of 3.5 and market take up potential of 54% by 2030) 
 3. Photovoltaic products (with average score of 3.4 and market take up potential of 42% by 2030) 
 4. Biomass products (with average score of 2.5 and market take up potential of 36% by 2030) 
 5. Earth energy products (with average score of 2.5 and market take up potential of 27% by 2030). 
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2. Creation and co-ordination of Stakeholder group 

2.1. Setting up Smart-ECO Stakeholder Group 
At the start of the Smart-ECO project, it was necessary to establish a group of Stakeholders, and to develop a 
plan to involve the Stakeholders in the project in order to achieve the project goal.  The primary objective here 
was that Stakeholders priorities and concerns, from all viewpoints, were to be gathered and then used in carrying 
out the technical details of the Smart-ECO work programme.  The work was started by focussing on the type of 
Stakeholders that were felt to be needed, and included, within the Stakeholder group.  In doing this the following 
categories of Stakeholders were felt to be needed;  

1. Technical experts in all the areas of technology needed in the construction sector, to comprise researchers, 
engineers, scientists, etc, all with vested interest in developing innovations for a sustainable construction 
sector. 

2. Industrialists involved in manufacturing and commercialising products for construction. 

3. Developers involved in real estate development and planning of large construction sites. 

4. Material specialists to support the variety of materials needed in construction. 

5. Architects involved in design of green and eco-friendly in particular. 

6. Builders, ranging from house builders to construction companies involved in building large commercial 
structures. 

7. Occupants of various disciplines, to give feedback from a general viewpoint on the acceptability of various 
innovations being considered for adoption. 

8. Educationalists involved in training and education of different types of Stakeholders in the construction 
sector. 

9. Authorities ranging from government bodies to professional organisations and associations involved in 
developing policy and having activities related to the construction areas. 

All the project partners were invited to contribute their personal contacts in these areas, and a list of over 238 
persons was created.  This majority of this list is presented in Annex 1.  In order to engage and invite the 
potential Stakeholder members, a one page introduction to the Smart-ECO project was created, and this is 
presented in Annex 2.  This one page flyer was sent to all the potential Stakeholder members with the invitation 
to join the Stakeholder group in the three following categories: 

1. Low level involvement.  Here the Stakeholder members only needed to respond to simple questionnaires 
(via email) on what is being proposed by Smart-ECO, and if they agreed with the ideas being put forward or 
not. 

2. Medium level involvement, for those who wanted to see full draft reports that had been within the project, 
and make detailed comments on any aspect that they felt strongly about.  These could be followed up by 
more detailed telephone, or e-meeting conversations, to discuss the contributions in more detail. 

3. High level involvement, where Stakeholder members also attended face-to-face meetings and Smart-ECO 
events that were to be planned as part of the project.  During these meetings, detailed discussions and 
involvement could be carried out in performing the Smart-ECO work plan. 

From these contacts, and follow on, further suggestions for additional contacts, the three levels of Stakeholder 
group were set up.  The low and medium level groups were quite small, having 8 in the low level involvement 
category, and 8 in the medium level involvement category, although some of these even attended some project 
meetings.  The high level involvement group comprised the largest number of Stakeholders with 50 Stakeholders 
wishing to participate at this level. 

These 66 Stakeholders were from the following countries: UK(9), Italy(12), Turkey(1), Belgium(1), France(6), 
Sweden(5), Greece(3), Estonia(10), Netherlands(1), Romania(1), Germany(3), Portugal(1), Finland(1), Spain(2), 
Hong Kong(1), USA(2), Brazil(1), South Africa(1), Japan(2), Pakistan(1), Canada(1), Australia(1). Total =66 

Once the groups had been set up, there was an active exchange of information both ways in supplying feedback 
to the questionnaires that had been produced.  The details of the questionnaires and the comments collected are 
given next. 

 



Smart-ECO FP6-2005-TREN4-038699 25 April 2010 

 6 

3. Smart-ECO questionnaires 
In total, 3 questionnaires were formulated and distributed to the Stakeholder group.  These were as follows: 

• Questionnaire 1 – related to Workpackage 2, focussing on formulating the vision for Smart-ECO. 

• Questionnaire 2 – related to Workpackage 3, focussing on the innovations needed to realise the Smart-ECO 
vision. 

• Questionnaire 3 – related to Workpackages 4 and 5, focussing on developing the evaluation methods to 
realise the sustainable construction vision and the potential market for sustainable construction products. 

The questionnaires comprised providing an executive summary of the work carried out within the project and a 
range of questions formulated to obtain the views of the stakeholders. For most of the questions a statement was 
made and a 5-point scale was used to assessing agreement /disagreement with the statement made as follows: 

• 0: Strongly disagree 
• 1: Disagree 
• 2: Neutral 
• 3: Agree 
• 4: Strongly agree 

In addition, there were questions for assessing and ranking the most important issues as well as opportunities for 
comment to be feedback. The details of the questionnaires are presented next. 

3.1. Smart-ECO Vision: Questionnaire 1 
In order to determine whether the suggestions being made by the Smart-ECO Consortium had a proper 
grounding, a short executive summary of the draft vision being formulated was produced together with 
questionnaires to determine the viewpoints of the Stakeholder members on different aspects being considered 
within the vision.  The questions also related to the relative importance of different aspects that were being 
considered within the vision.  The executive summary of the vision and the first Smart-ECO questionnaire 
produced are presented in Annexes 2 and 3 respectively. For convenience the questions are as follows: 

1. It is important to ensure that the SMART-ECO vision is obtained via wide consultation and consensus rather 
than consulting a few elitist stakeholders  

2. Using the back-casting approach is important in formulating a reliable and robust “Vision” document.  
3. The general principles of sustainability set out in ISO 15392:2008 are acceptable for basing the Vision.  
4. An SS-E building could be a new or a renovated building without any difference of approach.  
5. The main use functions of SS-E buildings as expressed by CIB WO52 Procurement systems”: 1995 are 

acceptable for formulating the SMART-ECO Vision document.  
6. From the detailed issues stated in the Initial SMART-ECO Executive summary, please indicate your level of 

agreement/ disagreement on the importance of each issue: 
a. SS-Es should result from a collective decision  
b. SS-Es should be designed from a life cycle perspective  
c. SS-Es should be erected in acceptable setting up conditions  
d. SS-Es should sustain their use functions with minimised energy consumptions  
e. SS-Es provide monitored and traceable technical and environmental performances  
f. SS-Es should come with user and operation manuals  
g. SS-Es should allow the insertion into local networks and urban life  
h. SS-Es should permit and ensure refurbishing, retrofitting and adaptation, etc for different uses.  
i. SS-Es should facilitate dismantling 

3.1.1. Data Analysis from Questionnaire 1 (Q1) 

A total of 58 Q1 questionnaires were completed (44 stakeholders and 14 partners) and the top 8 ranked issues of 
the stakeholders and the project partners agree very closely. The overall result from Q1 indicates that the issues 
(in ranked order) that should be included in the Smart-ECO Vision are as follows: 
1. Lifecycle of building 
2. Minimum energy consumption 
3. Monitoring of building 
4. Building user manuals 
5. Building adaptability 
6. Local issues 
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7. Dismantling building phase 
8. Setting up building phase 

The detailed responses for the questions are presented next. 

Question 1: It is important to ensure that the SMART-ECO vision is obtained via wide consultation and 
consensus rather than consulting a few elitist stakeholders (average of responses: 3.2). 
Some comments received: 
• It is essential.  Smart-ECO will work if the economics are viable for all the stakeholders 
• What is important is not just to ensure a correct DIAGNOSTIC or even a RECIPE for correcting measures 

but also to really begin the THERAPY for real improvement in the field, by convincing those powerful 
stakeholders (who have the means to bring important changes) to act in the best way!! Therefore the need to 
focus in priority on the powerful (I would avoid the term “elitist”) stakeholders  

• Wide consultation can dilute ideas, particularly between groups that have different aspirations- for example 
the 2006 iteration of the Building Regs had more teeth before builders and manufacturers reduced its field of 
influence. 

• The stakeholder group can assist in casting the draft, much wider consultation and feedback is necessary to 
guarantee any future acceptance. 

• Balance is required between large numbers (statistical significance) and forward-looking spirit that is not 
everyone’s. 

• Yes, as long as participants ALL share the future vision 
• Perhaps using the web site; “interactive consultation”. 
• The Stakeholders are the representatives for wider opinion  
• Elite for ambition, wide consultation for anchoring 
• Pay attention on the common idea that NATURAL=ECO / SYNTETIC=NON ECO 
• Both of parties should be involved, firm process rules should be developed 
• Due to my understanding it is not important to ask “many” people, but it is important to ask experienced 

people from many different parts of the value chain (including the users). 

Question 2: Using the back-casting approach is important in formulating a reliable and robust “Vision” document 
(average of responses: 3). 
Some comments received: 
• Not sure that I entirely understand backcasting 
• It is a means to an end  
• Again, not all stakeholders may identify themselves completely with a very “visionary” document: this does 

not mean that the vision should become weaker 
• This is the approach I endorse in my book/ papers on TRANSITIONING the built environment(attached 

FYI, Newton 2008, 2009) 
• Useful in mapping the background - not necessarily important while “formulating” 
• Do not understand the meaning of the question 
• To implement smart-eco buildings we have to avoid the continuation of present methods extrapolated into 

the future. 
 

Question 3: The general principles of sustainability set out in ISO 15392:2008 are acceptable for basing the 
Vision (average of responses: 2.7). 
Some comments received: 
• This ISO standard establishes general principles for sustainability in building construction without providing 

levels or benchmarks. Therefore we believe that it is not so useful for setting sustainability claims. 
• I am not familiar with this document 
• Not read the ISO document in detail 
• Useful in mapping the background - not necessarily important while “formulating” 
• The vision should go further than what is contained in ISO 
• Don’t know about ISO xxxxx 
• Actually I agree but ISO is not such kind of magic system. There are most important what will happened in 

our mind. 
• Not familiar yet with ISO 15392:2008 
• The general principles are “very” general. 

Question 4: An SS-E building could be a new or a renovated building without any difference of approach. 
(average of responses: 1.8). 
Some comments received: 
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• There are features which can only be envisaged economically for new buildings! 
• Although the ultimate goal is identical, the approaches should be different since probably in most cases of 

existing buildings the effective measures to be implemented are limited 
• Compromises will need to be made for existing buildings  
• I am neutral because their service life are different. This could be considered in Vision approach. 
• Approach will probably require to be different with refurb very much more difficult to get performance 

standards 
• Not sure of meaning of approach the items to be addressed should be the same approach but the technical 

issues, proforma, and assessments should be appropriate to the type of structure, and thus a different 
approach 

• General aims should be the same but approaches and achievable results can be different 
• The options will be completely different and the potential for refurbishment should be addressed separately 

from a new build approach  
• No difference of approach means adopting very general principles; but this point of view may change with 

the development of the research. 
• Certainly the performance assessment tools should not differentiate between old/new; see Newton et al 2009 

FYI) 
• Vision can be same, solutions are different 
• Same goals, different approach  
• Approach should be as flexible as possible 
• There is a need to have a new or a renovated approach is not the issue but validating is necessary 
• Vision no different, measures different 
• I have a preference for renovation considering the big stock of old buildings in the market 
• They need different ways of evaluation but both of them could became SS-E 
• Even if design approach could be similar, drivers, strategies and techniques are generally different for 

renovation and new build. 
• There are some differences of building a new building or renovating it (energy consumption, indoor climate, 

using materials etc) 
• Don’t know the document 
• The approach is differentiated. 

Question 5: The main use functions of SS-E buildings as expressed by CIB WO52 Procurement systems”: 1995 
are acceptable for formulating the SMART-ECO Vision document (average of responses: 2.4). 
Some comments received: 
• Not sufficiently familiar with CIB document 
• No access to the CIB document to answer 
• Unfortunately I could not access the CIB report in a timely fashion, but the summary of it in the CSTB 

Vision would seem to be somewhat limited from an environmental sustainability perspective 
• Not familiar with this classification 
• Useful in mapping the background - not necessarily important while “formulating” 
• Unaware of the referred document 
• I am not familiar with CIB WO52, however the vision should be the result of a comprehensive analysis of 

existing regulations, and as such should examine all available data. 
• Not familiar yet with CIB WO52 “Procurement systems” (not accessible via internet) 
• Needs discussion 
• For me it is not clear, if a building has to bring “meaning”. Rest is ok. 

Question 6: From the detailed issues stated in the Initial SMART-ECO Executive summary, please indicate your 
level of agreement/ disagreement on the importance of each issue:  
Generic comments received: 
• Some of your questions I do not understand (see comments above), either because of phrasing or lack of 

familiarity of documents - might be good to have documents in an appendix or with a web link 
• I would prefer that buildings be designed for far longer life spans, but if this is too much then dismantling is 

necessary.  At some point it will be necessary to recommend the parties that bear the responsibility and audit 
ability.  Also, the result of these efforts should be a structure branded (e.g. certified green compliant).  In this 
way stakeholders know what they are purchasing, and this should increase the marketability, and hopefully 
this will increase the price to offset the costs of design, construction, and operation  

• New and better sustainable methods are needed and they need to be widely demonstrated to convince the 
general public and the policy makers. In view of this a strong competitive market to develop and test the 
new solutions is needed. Only through such competition will commercially viable solutions be realised. 
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Grants and other tax incentives may help in the initial stages to make the new sustainable methods compete 
with traditional (non-sustainable) methods which should be penalised wide adoption of carbon taxes, etc. 

• The objectives of the SMART ECO project seem very worthwhile, but I cannot see from the website what 
the deliverables are to be. I think that there may be a danger that the aims and objectives are diffuse, and the 
outputs over the 30 months will therefore be difficult to quantify. This is an area where the Stakeholder 
group should be active in proposing worthwhile activities from the project. The activities may be defined 
very well elsewhere, but from my reading of the webpage and vision document this is my initial concern 

• If I had to compromise on some of the above points in order to achieve a positive result, I would 
compromise on dismantling and reusing of building components (usually infeasible and expensive) 

• It is difficult to disagree! 
• I have left questions blank above (c and g) where the topic is not clear to me (Neutral selected) 
• I am very comfortable with each of these points except for (i) because ideally a SS-E would be designed for 

reuse rather than dismantling. Planning for disposal is like treating a building in a similar way to a car 
• There should be as little as possible difference between requirements for “standard” buildings and SSE 

buildings, only the performance should be better for SSE buildings. 
• The technology should be user friendly. The visual expression of the used technology could wither have its 

own architectural expression for new buildings or in contrast with existing buildings, or have an expression 
for a retrofit situation where it does not change the existing architectural exoression. 

Question 6a: SS-Es should result from a collective decision (average of responses: 3.1). 
Some comments received: 
• Stakeholder group should reflect consensus in vision, and then seek optimal pathways to attaining that vision 

in most eco-efficient manner (where divergent views can be welcome) 
• A SS-Es building (a) has to be also with low impact to the users (indoor pollution). 

Question 6b: SS-Es should be designed from a life cycle perspective (average of responses: 3.6). 

Question 6c: SS-Es should be erected in acceptable setting up conditions (average of responses: 2.8). 
Some comments received: 
• I am neutral in 6c because I could not understand very well what it means. 
• Which are the acceptable setting up conditions? Not clear what is meant. 

Question 6d: SS-Es should sustain their use functions with minimised energy consumptions (average of 
responses: 3.5). 
Some comments received: 
• Preferably “carbon neutral” 
• Term “minimised energy consumption” seems too tough (absolute) or uncertain. Some criteria are needed. 

Question 6e: SS-Es provide monitored and traceable technical and environmental performances (average of 
responses:) 3.4. 

Question 6f: SS-Es should come with user and operation manuals (average of responses: 3.4). 
Some comments received: 
• “Manuals” seems to be an outdated concept to me; should be expressed as ‘accessible on-line as-built BIMs 

as platform for effective FM’ 
• The Vision may not need to go as far as producing a manual, it depends who will be the stakeholders 

Question 6g: SS-Es should allow the insertion into local networks and urban life (average of responses: 3.2). 
Some comments received: 
• Insertion of SS-Es into urban networks may introduce additional variables that may over complicate the 

problem. In addition, these decisions may vary from community to community and may be part of a more 
political and social process. 

Question 6h: SS-Es should permit and ensure refurbishing, retrofitting and adaptation, etc, for different uses 
(average of responses: 3.2). 
Some comments received: 
• There are many differences when considering the type of building connected to its use and the utilities 

needed, access to the building or access of building to resources, therefore I consider that this statement is 
far too general 

• Depends on their intended use and service life specific solutions for short usage may also be sustainable 
• Ensuring for refurbishing, retrofitting and adaptation may result in a less “sustainable” building, therefore 

these issues must be weighted against other variables. 

Question 6i: SS-Es should facilitate dismantling (average of responses: 3.1). 
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3.2. Innovations to realise the Smart-ECO Vision: Questionnaire 2 
The second Smart-ECO Questionnaire (Q2), related to how the Smart-ECO Vision produced could be realised.  
The technical team within the Consortium have considered a variety of innovations, both technical and non-
technical, and the work for Q2 involved gathering the views of the Stakeholders and making sure the proposals 
being suggested were properly grounded within the built sector community represented by the experts in the 
Stakeholder group.  As for Questionnaire 1, a summary of the innovations was formulated together with a set of 
questions that requested the views and priorities of the Stakeholder members.  The executive summary of the 
innovations and the second Smart-EO questionnaire produced are presented in Annex 4. For convenience, the 
questions are as follows: 

1. There is added value of EU level action to promote innovative technologies. 
2. Taking into account public and private sector initiatives, the current economic downturn will slow down the 

deployment of innovations. 
3. The most important issues to help improve innovation through international cooperation are (select max 3 

from following: Applied research & demonstration actions; Exchange of know how; Technology transfer; 
Basic research; Stimulate global market; Global codes and standards; Regulatory aspects; Intellectual 
property rights; and Others (please specify)). 

4. The stakeholders that will most contribute to the identification of innovative elements required for WP3 are 
the following (select max 3 from: Architects; Engineers/ consultants; Product manufacturers; Policy makers; 
Clients/ developers; Contractors/ builders; Research institutions/ universities/ R&D; Local authorities; and 
Financers). 

5. TECHNOLOGY PUSH or DEMAND PULL is needed to promote innovation. Which is the most able to 
accelerate the pathway to the market? 

6. Smart-ECO buildings could be achieved with technologies currently available in the market. 
7. Types of buildings (new and existing) where Smart-ECO building are likely to have the higher impact are 

the following (select max 2 from Residential; Offices; Retail / Shops; Hospitals; Warehouses; Stations/ 
Airports; or Others (please specify)). 

8. The stages of the building life cycle process where innovations are likely to be most effective are (select 
max 2):  
• Innovations affecting the way buildings are designed 
• Innovations affecting the way buildings are constructed 
• Innovations affecting the way buildings are refurbished 
• Innovations affecting the way buildings are operated 
• Innovations affecting the way buildings are demolished or dismantled 

9. The areas where innovation has the higher potential to impact Smart-ECO buildings are (select max 3 from 
Education; Policies; Finance and incentives; Communications; Management and processes; Passive design 
measures; New materials; Renewable energy generation; Water conservation; Operation; Recycling; or 
Others (please specify)). 

10. Innovations adaptable to the refurbishment of existing buildings are more important than innovations for 
new buildings in the period 2010-2030. 

11. Applying integrated design procedures (close cooperation among architects, engineers, consultants, etc.) is 
important to achieve the Smart-Eco Vision objectives. 

12. The energy saving and efficient technologies with high potentials to impact Smart-ECO buildings are 
(please rank from 1 to 7 on potential impact where 1=high, 7=low) from the list: Insulation; Passive cooling; 
Lighting; Passive solar; Orientation; Innovative materials; Water conservation and storage; or Others (please 
specify). 

13. The renewable technologies with high potentials to impact Smart-ECO buildings are (max 3 from Wind 
related technologies; Solar thermal; Photovoltaics; Earth energy; Biomass; Cogeneration (CHP); Fuel cells; 
or Others (please specify)). 

14. Energy generation related innovations should focus on (select max 2): 
• Improving large power plant efficiency 
• Increase energy generated at building level 
• Develop more local / district plants 
• Increase large-scale renewable power generation 

15. The most important ‘Operation’ to help improve innovation are (select max 3 from Building management 
systems; Air quality control sensors; Waste management plan; Intelligent lighting; Daylight dependent 
control systems; Robustness to user behaviour; Automation or controls for energy saving; Post occupancy 
monitoring; or Others (please specify)). 
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3.2.1. Data Analysis from Questionnaire 2 (Q2) 

A total of 51 Q2 questionnaires were completed (37 stakeholders and 14 partners) and again the responses from 
the stakeholders and the project partners for the various rankings of the key issues agree very closely. 

The detailed responses for the questions are presented next. 

Question 1: There is added value of EU level action to promote innovative technologies. (average of responses: 
3.3). 
Some comments received: 
• This is true to some extent but the actions need tuning to local regions. 
• The ability to trial new technologies quickly; subject to fast fail/succeed tests; share results/costs; gather 

performance-in-use data and disseminate 
• Should be encouraged but not necessarily prescriptive 
• Slow but sure process 

Question 2: Taking into account public and private sector initiatives, the current economic downturn will slow 
down the deployment of innovations (average of responses: 2.2). 
Some comments received: 
• Depends from attitudes of Governments: they may use the crisis to push innovation as a way out of 

stagnating economy if they realise its added value in the global market. 
• Of course we have to build in more effective way to save resources and stay in the budget, but in the 

situation of economic downturn is luck of financial resources to promote innovations. 
• To the contrary people will be looking for more cost effective solutions as money is tighter 
• Kondratief theory would suggest that this does not necessarily follow; there has been a build up of 

innovative built environment technologies waiting to be unleashed; challenge is capturing share of counter-
cyclical public investment; the USA will be interesting to watch 

• Most of the innovation process was already ongoing before the economic downturn, so the current situation 
may only slow the pace of innovation. Looking at the immediate future, there are great chances that such 
innovations will be main players in the economy, especially if we take into account global warming, the 
dependence on unreliable suppliers for fossil fuels, and the associated increase in the price of oil once the 
economy recovers. Moreover, on 28 January 2009 the European Commission decided to deploy €3.5 billion 
for projects on gas and electricity supply interconnections, the next generation of offshore wind technology, 
and carbon capture and storage 

• There may be less resources, but the lack of resources may encourage innovation and creativity 
• It makes available to use engineers better to push innovation – but it should be supported from outside of 

their employers 
• According to various economic surveys sustainability and energy efficiency fields will remain at the top of 

the agenda despite the current economic downturn. This is also due to the introduction of the energy 
certifications in buildings 

• Crisis is often fertile for innovation 
• While strengthening the need for innovation 
• Depending on the political decisions. 

Question 3: The most important issues to help improve innovation through international cooperation are (select 
max 3 from following: Applied research & demonstration actions; Exchange of know how; Technology transfer; 
Basic research; Stimulate global market; Global codes and standards; Regulatory aspects; Intellectual property 
rights; and Others (please specify)). 
The ranked responses are as follows: 
 1. Applied R&D 
 2. Exchange of know how 
 3. Technology transfer 
 4. Global codes and standards 
 5. Stimulate global market 
 6. Regulatory aspects 
 7. Intellectual property rights 
 8. Basic research 
Some comments received: 
• Other - Integration aspects 
• Official guidance 
• Are “Exchange of know-hoe” and “Technology transfer” the same in the options? 
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Question 4: The stakeholders that will most contribute to the identification of innovative elements required for 
WP3 are the following (select max 3 from: Architects; Engineers/ consultants; Product manufacturers; Policy 
makers; Clients/ developers; Contractors/ builders; Research institutions/ universities/ R&D; Local authorities; 
and Financers). 
The ranked responses are as follows: 
 1. Research institutes 
 2. Engineers and consultants 
 3. Architects 
 4. Product manufacturers 
 5. Clients, developers 
 6. Contractors, builders 
 7. Policy makers 
 8. Local authorities 
 9. Financiers. 

Question 5: TECHNOLOGY PUSH or DEMAND PULL is needed to promote innovation. Which is the most 
able to accelerate the pathway to the market? 
The ratio of “Technology push” to “Demand pull” of the responses is 19:36 with some persons voting for both. 
Some comments received: 
• Availability of a technology is not enough to have it spread in the market 
• Driving force is the competition, which is very strong and motivating for manufacturers while 

owners/inhabitants are looking for the best price of “technologies” existing on the market 
• The demand for cheaper and more reliable forms of energy will be the main drivers for new solutions 
• Innovation requires implementation of new tech, processes etc, so DEMAND is critical that is the 

unfortunate reality of reflecting on 30 years in a R&D organisation  
• We must combine these two approaches 
• Both 
• The demand pull creates a need, a market and awareness, which will provide the necessary confidence to the 

finance sector to support the development of new technologies 
• Innovations must be cost effective, otherwise demand will not develop 
• Innovation is not only Technology 
• Cheaper and more effective 
• Technology may provide anything, but when there will be no need for this we will never now about it as an 

innovation 
• I personally think that both of the above are crucial to promote innovation in the construction industry 
• It needs a bit of both. 

Question 6: Smart-ECO buildings could be achieved with technologies currently available in the market (average 
of responses: 2.7). 
Some comments received: 
• Advanced technology exists, the problem is the cost! Poor inhabitants cannot afford high technologies 
• A workbench survey would quickly confirm that 
• Many of the available technologies are too expensive and would make buildings not competitive against 

current solutions 
• Depends what is meant by “Smart-ECO” 
• However, there needs to be more technologies to deal with air quality, overheating and noise 
• We currently have all the technologies required to design and build Carbon Neutral Buildings. The problem 

is that most of renewable energy technologies are still too expansive and thus carbon neutrality is still not 
economically viable 

• Achievable but costly 
• Only if the labour forces are taught how to build Smart-ECO. 

Question 7: Types of buildings (new and existing) where Smart-ECO building are likely to have the higher 
impact are the following (select max 2 from Residential; Offices; Retail / Shops; Hospitals; Warehouses; 
Stations/ Airports; or Others (please specify)). 
The ranked responses are as follows: 
 1. Residential buildings 
 2. Offices  
 3. Retail/shops 
 4. Hospitals 
 5. Stations/airports 
 6. Warehouses  
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 7. Schools 
Some comments received: 
• Others - Schools 
• Residential and office buildings are sectors highly in need of improving their energy efficiency. Other 

structures such as hospitals, warehouses and stations are less numerous and may already be benefitting from 
more sustainable designs 

• Schools + educations bodies. 

Question 8: The stages of the building life cycle process where innovations are likely to be most effective are 
(select max 2): 

• Innovations affecting the way buildings are designed 
• Innovations affecting the way buildings are constructed 
• Innovations affecting the way buildings are refurbished 
• Innovations affecting the way buildings are operated 
• Innovations affecting the way buildings are demolished or dismantled 

The ranked responses are as follows: 
 1. Design stage 
 2. Operational stage 
 3. Refurbishment stage 
 4. Construction phase 
 5. Demolition stage 
A comment received: 
• All are important. 

Question 9: The areas where innovation has the higher potential to impact Smart-ECO buildings are (select max 
3 from Education; Policies; Finance and incentives; Communications; Management and processes; Passive 
design measures; New materials; Renewable energy generation; Water conservation; Operation; Recycling; or 
Others (please specify)). 
The ranked responses are as follows: 
 1. Renewable energy generation 
 2. Passive design measures 
 3. Operation of building 
 4. Finance and incentives 
 5. New materials 
 6. Management and processes 
 7. Education 
 8. Policies 
 9. Recycling 
 10. Communications 
 11. Water conservation 
A comment received: 
• Design 1 

Question 10: Innovations adaptable to the refurbishment of existing buildings are more important than 
innovations for new buildings in the period 2010-2030 (average of responses: 2.6). 
Some comments received: 
• The new build sector is a tiny proportion of the building stock so the biggest impact will be to address the 

existing building to make them more sustainable 
• In Australia it is estimated that even by 2050 approx. half the housing stock will be performing below 

current best practice 
• In Europe, most of the building stock is existing and will only be replaced at a very slow peace. In view of 

this the importance of refurbishment. Nevertheless, new designs should be developed in parallel, as they will 
be an important asset in emerging economies 

• Both sides are important 
• This is especially important for the countries which have a large building stock 
• Existing – Less impact on high volume    New- High impact on low 
• Existing buildings have biggest environmental impact 
• Equally important 
• Perhaps existing stock is more important than new buildings 
• Existing buildings are almost 80% of the construction market  
• Need to focus on tonnes CO2 saved / £1,000 spent 
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• There are many buildings which are currently not refurbishable. Main problems are 1) Planning 
security/planability (is it possible to detect the problems before the decision to renovate?), and 2) Warranty 
(what happens if the repaired parts (e.g. humidity protection) fail after e.g. 6 years?). If we do not solve 
these problems we will have to demolish many buildings and new buildings will become more important. 

Question 11: Applying integrated design procedures (close cooperation among architects, engineers, consultants, 
etc.) is important to achieve the Smart-Eco Vision objectives (average of responses: 3.6). 
Some comments received: 
• This is the basis of our new book (Newton P et al eds 2009 Technology, Design and Process innovation in 

the built environment Taylor & Francis 
• I think holistic approach is very important for building integration. This type of integration will allow some 

changes in building design process to achieve a more sustainable environment 
• I would include clients & financers in the cooperation list (as the first two 
• Multi-disciplinary design and holist design approach are crucial to sustainable buildings 
• Holstic approach seems to be vital 
• Using appropriate integrated project rails. 

Question 12: The energy saving and efficient technologies with high potentials to impact Smart-ECO buildings 
are (please rank from 1 to 7 on potential impact where 1=high, 7=low) from the list: Insulation; Passive cooling; 
Lighting; Passive solar; Orientation; Innovative materials; Water conservation and storage; or Others (please 
specify). 
The ranked responses are as follows: 
 1. Insulation  
 2. Passive cooling 
 3. Passive solar 
 4. Lighting 
 5. Orientation  
 6. Innovative material 
 7. Water conservation and storage 
Some comments received: 
• Behaviour of occupants, embedded sensors and real time feedback on behaviour 
• Design=1 
• I assume it is daylight 
• Other - Using of latest IT possibilities (BIM): simulations at design stage. Also smart automation of building 

systems and lighting 
• Air tightness 
• More important is building as a whole 
• Hard to rank the above as all are important impactors on smart eco building? 
• The above ranking should be done taking into account heating season and cooling season separately 
• Improved building controls and operation 
• Active solar (thermal and PV) in order to reach zero energy balance. 

Question 13: The renewable technologies with high potentials to impact Smart-ECO buildings are (max 3 from 
Wind related technologies; Solar thermal; Photovoltaics; Earth energy; Biomass; Cogeneration (CHP); Fuel 
cells; or Others (please specify)). 
The ranked responses are as follows: 
 1. Solar thermal 
 2. Co-generation 
 3. Earth energy 
 4. PVs 
 5. Biomass 
 6. Wind related technologies 
 7. Fuel cells 

Question 14: Energy generation related innovations should focus on (select max 2): 
• Improving large power plant efficiency 
• Increase energy generated at building level 
• Develop more local / district plants 
• Increase large-scale renewable power generation 

The ranked responses are as follows: 
 1. Increased energy generated at building level 
 2. Increased large scale renewable power generation 
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 3. More local power plants 
 4. Improved power plant efficiency 
Some comments received: 
• Large scale renewable power generation: This is a highly contested area---where the most eco-efficient 

points for intervention are; I am leading a Hybrid Building project in this area at present 
• Decentralise and reduce transimission losses. 

Question 15: The most important ‘Operation’ to help improve innovation are (select max 3 from Building 
management systems; Air quality control sensors; Waste management plan; Intelligent lighting; Daylight 
dependent control systems; Robustness to user behaviour; Automation or controls for energy saving; Post 
occupancy monitoring; or Others (please specify)). 
The ranked responses are as follows: 
 1. Building management systems 
 2. Automation for energy saving 
 3. Robustness to user behaviour 
 4. Post occupancy monitoring 
 5. Waste management plan 
 6. Intelligent lighting 
 7. Air quality control 
 8. Daylight dependent control systems 
Some comments received: 
• Question 15 doesn’t make sense – I assume it is asking what kind of building operation/control can reduce 

energy/waste etc.?  Or is it asking which of the options listed can benefit from innovation?  They don’t ‘help 
improve innovation’ on their own except perhaps in identifying areas which can benefit from innovation (ie. 
using the BMS to monitor systems within a building) 

• Innovating the supply chain, life cycle approaches becoming standard practice 
• Procurement 
• Good user briefing and instructor 
• What is the difference between “Automation or controls …” and “BMS”? 

3.3. Evaluating the Smart-ECO Innovations: Questionnaire 3 
The third and final Smart-ECO Questionnaire (Q3), is related to how the Smart-ECO innovations identified in 
Workpackage 3 can be evaluated to assess success.  The technical team within the Consortium have considered a 
variety of metrics and viewpoints, and the work for Q3 involved gathering the views of the Stakeholders and 
making sure the proposals being suggested were again properly grounded within the built sector community 
represented by the experts in the Stakeholder group.  For Questionnaire 3, a summary of the first two 
questionnaires was formulated together with a set of questions that requested the views and priorities of the 
Stakeholder members.  The executive summary of this and the third Smart-EO questionnaire produced are 
presented in Annex 5. For convenience, the questions are as follows: 

1. In order to perform holistic evaluations of the innovative technologies, the main viewpoints that need to be 
considered from WPs 2 and 3 are stated below; please rank in order of priority (1: highest; 2 next highest, 
etc) from the list: Technical performance; Economic; Sustainable; Social. 

2. The main issues to be included in the regional pre-conditions for performing the evaluations, in ranked 
order, are: (Choose from the list: Climatic conditions; Local building regs; Local policies; Geographical 
features; and Other (specify)). 

3. The main issues to be included in performing technical evaluations of the innovations, in ranked order, are: 
(Choose from the list: Requirements met?; Robustness; Reliability; Maintainability; and Other (specify)). 

4. The main issues to be included in performing economic evaluations of the innovations, in ranked order, are: 
(Choose from the list: Set up costs; Operational costs; Cost-benefit; Service length; and Other (specify)). 

Questions 5 – 8 asked the experts to assess the potential contribution that the innovations identified in Q2 could 
make to the various issues important to the Vision as determined by Q1 (minimum energy consumption, 
monitoring, local issues, user manuals, adaptability, lifecycle, setting up and dismantling) by a number between 
0 – 5, where 0 indicates no potential contribution, and 5 indicates maximal contribution.  

5. Please assess the potential impact of the most important energy saving innovations identified in Q2, namely 
insulation, passive cooling, passive solar, lighting, orientation, etc. 

6. Please assess the innovations which are felt to have the highest potential impact as identified in Q2, namely, 
renewable energy, passive measures, building operation, financial incentives, new materials, etc. 
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7. Please assess the potential impact of the most important renewable energy innovations identified in Q2, 
namely, solar thermal, co-generation, earth energy, photovoltaics, biomass, etc. 

8. Please assess the potential impact of the most important operational aspect innovations identified in Q2, 
namely, building management system, automation, robustness to users, monitoring, waste management, etc. 

Questions 9-12 are formulated to assess the potential contribution that the top innovations identified in Q2 could 
make to the key decision criteria identified in WP4 (ie, “How effective is it?”, “Does it have large potential?”, 
“Is it sustainable?”, “Is it cost effective?”, and “Is it easy to implement?”). This was done by entering a number 
between 0 – 5 in each box, where 0 indicates no potential contribution, and 5 indicates maximal contribution. 

9. Please assess the most important energy saving innovations identified in Q2 (namely, insulation, passive 
cooling, passive solar, lighting, orientation, etc.) with respect to the WP4 criteria. 

10. Please assess the innovations having the highest potential impact identified in Q2 (namely, renewable 
energy, passive measures, building operation, financial incentives, new materials, etc.) with respect to the 
WP4 criteria. 

11. Please assess the most important renewable energy innovations identified in Q2 (namely, solar thermal, co-
generation, earth energy, photovoltaics, biomass, etc.) with respect to the WP4 criteria. 

12. Please assess the most important operational innovations identified in Q2 (namely, building management 
system, automation, robustness to users, monitoring, waste management, etc.) with respect to the WP4 
criteria. 

Question 13 requested comments to identify key validation issues in a generic way as follows: 

13. What are important issues related to the validation of implementing the innovations within Smart-Eco 
buildings? 

Questions 14-15 are aimed more at WP5 where one of the aims is to estimate the market perspective for the 
innovations considered and the likely take up rates at the EU level (in percentage) within the built sector over 
various timescales. 

14. From all the best energy saving innovations identified in Q2 (namely, insulation, passive cooling, passive 
solar, lighting, orientation, etc) estimate the market perspective for the timescales to 2015, 2020, 2025 and 
2030. 

15. From all the renewable energy innovations from Q2 (namely, solar thermal, co-generation, earth energy, 
photovoltaics, biomass, etc.) estimate the market perspective for the timescales requested. 

3.3.1. Data Analysis from Questionnaire 3 (Q3) 

A total of 18 Q3 questionnaires have been completed and the detailed responses for the questions are presented 
next. 

Question 1: From a holistic viewpoint the most important evaluation criteria (in ranked order) are: 
 1. Technical performance 
 2. Economic 
 3. Sustainable 
 4. Regional pre-conditions 
 5. Social 

Some comments received for Q1 are: 
• For me, sustainable covers other view points and regional pre-conditions is not a question of interest, it is a 

question of context since we do not have choice. 
• For me sustainability includes environmental, economical and social parts, and brings the 3 together in a 

semi-holistic approach 
• I tend to robustness, reliability and maintainability as rather equal. They ensure that the “thing” does what it 

is supposed to in the long run. 
• “Sustainable” includes environmental, economic and social, on the basis of a technical and functional 

performance. 

Question 2: The main issues to be included in the regional pre-conditions for determining the evaluations in 
ranked order are: 
 1. Climatic conditions 
 2. Local building regulations 
 2. Local policies 
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 4. Geographical features 

Some comments received for Q2 are: 
• National or regional 'State of the Art' construction/materials currently used/ know-how of operators & 

construction companies, etc, i.e, how distant is the current practice from the Smart-ECO goals? 
• Other: Financial is rated 2nd 
• It is very difficult to rate the different bullets and one is forced, by the government, and the other bullets, to 

work hand in hand where one requirement is needed to fulfil the other 
• All the issues have the same rank from my point of view 
• The climatic conditions and geographical features should have impact on the local policies and building 

regulations 
• I’d say regulations and policies might need to be adapted in order to enable sustainable construction. 

Applying them as basis for an evaluation would regard these as given and unchangeable 
• Other: Economic preconditions 

Question 3: The main issues to be included in the performing the technical evaluations of the innovations, in 
ranked order are: 
 1. Requirements are met 
 2. Reliability 
 3. Robustness 
 4. Maintainability 

Some comments received for Q3 are: 
• Maintainability should be intended in a wider sense, including the possibility of upgrading performances in 

the future should regulations/market require so 
• What is the difference between reliability and robustness? 
• Ease of use 
• I tend to robustness, reliability and maintainability as rather equal. They ensure that the “thing” does what it 

is supposed to in the long run. 

Question 4: The main issues to be included in the performing the economic evaluations of the innovations, in 
ranked order are: 
 1. Cost-benefit analysis 
 2. Set up costs 
 3. Operational costs 
 4. Service life time 

Some comments received for Q4 are: 
• The component must be bought, and these costs are very important 
• Other: cost of the acquisitions is the highest issue 
• Other: life-cycle cost performance is the most important issue regarding economic evaluation 
• Life-cycle costs and economical risk (risky to use new concept, lack of experience, etc) 
• Other: the highest priority should be life-cycle costs for doing the economic evaluations 
• Cost-benefit – regarded over the full service life and over a reasonable period of analysis would include the 

others. The items are elements of each other. 

Question 5: The potential impact of the most important energy saving innovations identified in Q2 towards 
achieving the various vision goals, in ranked order are: 

(a) Potential of using insulation innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Local issues 
 3. Adaptability 
 5. Setting up (ease to set up) 
 6. Dismantling (ease to dismantle) 
 7. Life cycle (ease of reuseability) 
 8. Monitoring (increases awareness) 

(b) Potential of using passive cooling innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Adaptability 
 4. Local issues 
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 5. Setting up (ease to set up) 
 6. Dismantling (ease to dismantle) 
 7. Life cycle (ease of reuseability) 
 8. Monitoring (increases awareness) 

(c) Potential of using passive solar innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Local issues 
 4. Adaptability  
 5. Setting up (ease to set up) 
 6. Dismantling (ease to dismantle) 
 6. Life cycle (ease of reuseability) 
 8. Monitoring (increases awareness) 

(d) Potential of using lighting innovations 
 1. User manuals (easy to use) 
 2. Minimise energy consumption 
 3. Setting up (ease to set up) 
 4. Adaptability  
 5. Dismantling (ease to dismantle) 
 6. Local issues 
 7. Life cycle (ease of reuseability) 
 8. Monitoring (increases awareness) 

(e) Potential of using building orientation as an innovation 
 1. Minimise energy consumption 
 2. Local issues 
 3. Setting up (ease to set up) 
 4. Adaptability 

A comment received for Q5 is: 
• It is difficult to say so many things in a unique way, every one includes its own weighting, how to interpret 

these heterogeneous data is not so clear for me. 

Question 6: The potential impact of the innovations identified in Q2 towards achieving the various vision goals, 
in ranked order are: 

(a) Potential of using renewable energy innovations 
 1. Minimise energy consumption 
 2. Local issues 
 3. User manuals (easy to use) 
 4. Life cycle (ease of reuseability) 
 5. Adaptability  
 5. Setting up (ease to set up) 
 7. Dismantling (ease to dismantle) 
 8. Monitoring (increases awareness) 

(b) Potential of using passive measures 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Local issues 
 4. Adaptability  
 4. Setting up (ease to set up) 
 6. Life cycle (ease of reuseability) 
 7. Dismantling (ease to dismantle) 
 8. Monitoring (increases awareness) 

(c) Potential of using operational innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Monitoring (increases awareness) 
 4. Adaptability 
 5. Life cycle (ease of reuseability) 
 6. Local issues 
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 7. Dismantling (ease to dismantle) 
 8. Setting up (ease to set up) 

(d) Potential of using finance incentive innovations 
 1. Minimise energy consumption 
 1. Monitoring (increases awareness) 
 3. Local issues 
 4. Setting up (ease to set up) 
 5. Adaptability  
 6. Life cycle (ease of reuseability) 

(e) Potential of using new materials as innovations 
 1. Minimise energy consumption 
 2. Life cycle (ease of reuseability) 
 3. Setting up (ease to set up) 
 3. Local issues Adaptability 
 5. Dismantling (ease to dismantle) 

A comment received for Q6 is: 
• What are new materials? Which person/group defines what are new materials? And a question which goes 

along with this is What are old materials? This depends on the country and financial background 

Question 7: The potential impact of the most important renewable energy innovations identified in Q2 towards 
achieving the various vision goals, in ranked order are: 

(a) Potential of using solar thermal innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Adaptability 
 3. Local issues 
 5. Setting up (ease to set up) 
 6. Dismantling (ease to dismantle) 
 7. Life cycle (ease of reuseability) 
 8. Monitoring (increases awareness) 

(b) Potential of using co-generation innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Local issues 
 4. Adaptability 
 5. Setting up (ease to set up) 
 6. Dismantling (ease to dismantle) 
 7. Life cycle (ease of reuseability) 
 8. Monitoring (increases awareness) 

(c) Potential of using Earth energy innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Local issues 
 4. Adaptability 
 5. Setting up (ease to set up) 
 6. Dismantling (ease to dismantle) 
 6. Life cycle (ease of reuseability) 
 8. Monitoring (increases awareness) 

(d) Potential of using photovoltaic innovations 
 1. User manuals (easy to use) 
 2. Minimise energy consumption 
 3. Local issues 
 4. Setting up (ease to set up) 
 5. Adaptability 
 6. Life cycle (ease of reuseability) 
 7. Dismantling (ease to dismantle) 
 8. Monitoring (increases awareness) 

(e) Potential of using biomass innovations 
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 1. Minimise energy consumption 
 2. Local issues  
 3. User manuals (easy to use) 
 4. Adaptability  
 5. Setting up (ease to set up) 
 6. Life cycle (ease of reuseability) 
 7. Dismantling (ease to dismantle) 
 8. Monitoring (increases awareness) 

Some comments received for Q7 are: 
• What does co-generation mean exactly? Combination PV & ST? This is my point of view.  This is the only 

way to include into Smart-ECO buildings.  District heating is not considered 
• Minimise energy: it is not clear if this means fossil fuel or overall energy 
• Adaptability: not clear what the question is here, ie, if it is possible to increase production if needed? If Yes 

it is adaptable to every type of building, roof, occupation etc. 
• Life cycle/ easily reusable: not many things are reusable but materials could be recycled 
• Ease of set up: this could be easy for professionals but not for others. 

Question 8: The potential impact of the most important operational innovations identified in Q2 towards 
achieving the various vision goals, in ranked order are: 

(a) Potential of using building management system innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Monitoring (increases awareness) 
 4. Adaptability 
 5. Setting up (ease to set up) 
 6. Local issues 
 7. Life cycle (ease of reuseability) 
 8. Dismantling (ease to dismantle) 

(b) Potential of using automation innovations 
 1. Minimise energy consumption 
 2. User manuals (easy to use) 
 3. Adaptability 
 4. Monitoring (increases awareness) 
 5. Setting up (ease to set up) 
 6. Life cycle (ease of reuseability) 
 7. Local issues 
 8. Dismantling (ease to dismantle) 

(c) Potential of using innovations which are robust to users 
 1. User manuals (easy to use) 
 2. Monitoring (increases awareness) 
 3. Minimise energy consumption  
 4. Adaptability 
 5. Local issues 
 6. Life cycle (ease of reuseability) 
 7. Dismantling (ease to dismantle) 
 8. Setting up (ease to set up) 

(d) Potential of using monitoring innovations 
 1. Monitoring (increases awareness) 
 2. Minimise energy consumption 
 2. User manuals (easy to use) 
 4. Adaptability 
 5. Setting up (ease to set up) 
 6. Life cycle (ease of reuseability) 
 7. Local issues 
 8. Dismantling (ease to dismantle) 

(e) Potential of using waste management innovations 
 1. Monitoring (increases awareness) 
 2. Local issues 
 3. Minimise energy consumption  
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 4. Setting up (ease to set up) 
 5. Adaptability 
 6. Life cycle (ease of reuseability) 
 7. User manuals (easy to use) 
 8. Dismantling (ease to dismantle) 

Some comments received: 
• Robustness to users: very difficult to rate this, does it make sense to rate this with the headlines? 
• Monitoring: for a higher rating a combination of monitoring and control is preferable 
• Waste Management: in my opinion it makes no sense to include this point in this table. 

Question 9: The potential impact assessment of the most important energy saving innovations identified in Q2 
towards achieving the WP4 criteria, in ranked order are: 

(a) Insulation innovations are likely to have the most potential with respect to following viewpoints: 
 1. Technical effectiveness 
 2. Large overall potential 
 3. Cost effectiveness 
 4. Ease of implementation 
 5. Sustainable 

(a) Insulation innovations are likely to have the most potential with respect to following viewpoints: 
 1. Technical effectiveness 
 2. Large overall potential 
 3. Cost effectiveness 
 4. Ease of implementation 
 5. Sustainable 

(b) Passive cooling innovations are likely to have the most potential with respect to following viewpoints: 
 1. Technical effectiveness 
 2. Sustainable 
 3. Large overall potential 
 3. Cost effectiveness 
 5. Ease of implementation 

(c) Passive solar innovations are likely to have the most potential with respect to following viewpoints: 
 1. Sustainable 
 2. Technical effectiveness 
 3. Large overall potential 
 4. Ease of implementation 
 5. Cost effectiveness 

(d) Lighting innovations are likely to have the most potential with respect to following viewpoints: 
 1. Large overall potential 
 1. Ease of implementation 
 3. Cost effectiveness 
 4. Technical effectiveness 
 5. Sustainable 

(e) Building orientation is likely to have the most potential with respect to following viewpoints: 
 1. Sustainable  
 2. Technical effectiveness 
 3. Large overall potential 
 4. Cost effectiveness 
 5. Ease of implementation 

Question 10: The assessment of the innovations felt to have the highest impact potential as identified in Q2 
towards achieving the WP4 criteria, in ranked order are: 

(a) Renewable energy innovations are likely to have potential with respect to following viewpoints: 
 1. Sustainable 
 2. Large overall potential 
 3. Technical effectiveness 
 4. Ease of implementation 
 5. Cost effectiveness 

(b) Innovations using passive measures are likely to have potential with respect to following viewpoints: 
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 1. Sustainable 
 2. Large overall potential 
 3. Technical effectiveness 
 4. Ease of implementation 
 5. Cost effectiveness 

(c) Operational innovations are likely to have potential with respect to following viewpoints: 
 1. Large overall potential 
 2. Sustainable 
 3. Cost effectiveness 
 4. Ease of implementation 
 5. Technical effectiveness 

(d) Finance incentive innovations are likely to have potential with respect to following viewpoints: 
 1. Large overall potential 
 2. Overall effectiveness 
 3. Ease of implementation  
 4. Sustainable 
 5. Cost effectiveness 

(e) Innovations using new materials are likely to have potential with respect to following viewpoints: 
 1. Large overall potential 
 2. Technical effectiveness 
 3. Sustainable 
 4. Ease of implementation 
 5. Cost effectiveness 

Question 11: The assessment of the most important renewable energy innovations felt to have the highest impact 
potential as identified in Q2 towards achieving the WP4 criteria, in ranked order are: 

(a) Solar thermal innovations are likely to have potential with respect to following viewpoints: 
 1. Sustainable 
 2. Large overall potential 
 3. Technical effectiveness 
 4. Cost effectiveness 
 5. Ease of implementation 

(b) Co-generation based innovations are likely to have potential with respect to following viewpoints: 
 1. Technical effectiveness 
 2. Sustainable 
 3. Large overall potential 
 4. Cost effectiveness 
 5. Ease of implementation 

(c) Earth energy based innovations are likely to have potential with respect to following viewpoints: 
 1. Sustainable 
 2. Technical effectiveness 
 3. Large overall potential 
 4. Cost effectiveness 
 5. Ease of implementation 

(d) Photovoltaic based innovations are likely to have potential with respect to following viewpoints: 
 1. Sustainable 
 2. Technical effectiveness 
 2. Large overall potential 
 4. Ease of implementation 
 5. Cost effectiveness 

(e) Biomass based innovations are likely to have potential with respect to following viewpoints: 
 1. Sustainable 
 2. Cost effectiveness  
 3. Technical effectiveness 
 4. Large overall potential 
 4. Ease of implementation 
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Question 12: The assessment of the most important operational innovations felt to have the highest impact 
potential as identified in Q2 towards achieving the WP4 criteria, in ranked order are: 

(a) Building management system innovations have potential with respect to following viewpoints: 
 1. Technical effectiveness  
 2. Large overall potential 
 3. Cost effectiveness 
 4. Sustainable 
 5. Ease of implementation 

(b) Automation innovations are likely to have potential with respect to following viewpoints: 
 1. Large overall potential  
 2. Technical effectiveness 
 3. Cost effectiveness 
 3. Sustainable 
 5. Ease of implementation 

(c) Innovations robust to users are likely to have potential with respect to following viewpoints: 
 1. Technical effectiveness 
 2. Large overall potential 
 3. Cost effectiveness 
 3. Ease of implementation 
 5. Sustainable 

(d) Monitoring innovations are likely to have potential with respect to following viewpoints: 
 1. Technical effectiveness 
 1. Large overall potential 
 1. Sustainable 
 4. Ease of implementation 
 5. Cost effectiveness 

(e) Waste management based innovations are likely to have potential with respect to following viewpoints: 
 1. Sustainable 
 2. Large overall potential 
 3. Cost effectiveness 
 4. Technical effectiveness 
 5. Ease of implementation 

Question 13: Comments received relating to the validation of implementing the innovations within Smart-ECO 
buildings are: 
• Most important issue is to find out the appropriate incentives for the public sector in order to facilitate 

implementation of energy and renewable innovations in public buildings stock – as a large application area 
as well as visible. 

• Not competent to comment 
• Understandable, reliable, cost/benefit 
• Local policies, adaptability, economy 
• One aspect is to fulfil the governmental laws, and furthermore, it is very difficult to find the right 

components. 
• Works all year and when needed 
• Price, education of consumers, government policies. 

Question 14: The assessment of the market perspective for the best energy saving innovations considered and 
their likely take up rates at the EU level (in percentages) within the built sector over various time scales are: 

(a) Insulation innovations: 
• Likely product average score: 4.4 
• Average score for market take up by 2015: 44% 
• Average score for market take up by 2020: 60% 
• Average score for market take up by 2025: 76% 
• Average score for market take up by 2030: 84% 

(b) Passive cooling innovations: 
• Likely product average score: 2.8 
• Average score for market take up by 2015: 12% 
• Average score for market take up by 2020: 20% 
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• Average score for market take up by 2025: 27% 
• Average score for market take up by 2030: 38% 

(c) Passive solar innovations: 
• Likely product average score: 3.2 
• Average score for market take up by 2015: 19% 
• Average score for market take up by 2020: 28% 
• Average score for market take up by 2025: 38% 
• Average score for market take up by 2030: 52% 

(d) Lighting innovations: 
• Likely product average score: 4.1 
• Average score for market take up by 2015: 22% 
• Average score for market take up by 2020: 44% 
• Average score for market take up by 2025: 59% 
• Average score for market take up by 2030: 69% 

(e) Building orientation innovations: 
• Likely product average score: 2.7 
• Average score for market take up by 2015: 14% 
• Average score for market take up by 2020: 24% 
• Average score for market take up by 2025: 26% 
• Average score for market take up by 2030: 32% 

Some comments received for Q14 are: 
• I cannot estimate these %s for the Market perspective 
• Insulation products could be for refurbishment 
• Passive cooling: integrated application of passive solutions are already existing 
• Lighting: innovative shading systems  
• Time scales have to compare between each other.  Hence only one column is 100% so I give you my feeling 

of the different components compared to the others.  This is based on current status and for Germany 
• Likely products are as follows: Insulation = insulating panels, passive cooling = natural ventilation, passive 

solar = passive solar windows, lighting = light tubes, orientation = orientation for maximum PV irradiation 
• Passive Solar: Solar Thermal and Shadowing? This topic has a wide range and PV is active and not 

included. 

Question 15: The assessment of the market perspective for the renewable energy innovations considered and 
their likely take up rates at the EU level (in percentages) within the built sector over various time scales are: 

(a) Solar thermal innovations: 
• Likely product average score: 3.5 
• Average score for market take up by 2015: 20% 
• Average score for market take up by 2020: 30% 
• Average score for market take up by 2025: 39% 
• Average score for market take up by 2030: 54% 

(b) Co-generation innovations: 
• Likely product average score: 3.6 
• Average score for market take up by 2015: 28% 
• Average score for market take up by 2020: 33% 
• Average score for market take up by 2025: 40% 
• Average score for market take up by 2030: 46% 

(c) Earth energy based innovations: 
• Likely product average score: 2.5 
• Average score for market take up by 2015: 13% 
• Average score for market take up by 2020: 17% 
• Average score for market take up by 2025: 22% 
• Average score for market take up by 2030: 27% 

(d) Photovoltaic based innovations: 
• Likely product average score: 3.4 
• Average score for market take up by 2015: 22% 



Smart-ECO FP6-2005-TREN4-038699 25 April 2010 

 25 

• Average score for market take up by 2020: 26% 
• Average score for market take up by 2025: 34% 
• Average score for market take up by 2030: 42% 

(e) Biomass based innovations: 
• Likely product average score: 2.5 
• Average score for market take up by 2015: 17% 
• Average score for market take up by 2020: 23% 
• Average score for market take up by 2025: 31% 
• Average score for market take up by 2030: 36% 

Some comments received for Q15 are: 
• Time scales: for an adequate perspective, a comparison to a standard value is necessary.  It makes no sense 

to say perspective is 20% the real formulation should be compared to, for example, the situation in 2000 
where the market perspective/rate of increase would be/ could be 20 or 30%. Another possibility is to 
compare the different possibilities amongst each other. 

• Photovoltaics: The expected market perspective may in fact reduce over the coming years as the government 
aid will be reduced. 

• Likely products are as follows: solar thermal = solar collectors, co-generation = integrated district heating 
cogeneration, earth energy = ground source heat pumps, photovoltaics = transparent PV modules, biomass = 
biomass combined heat and power. 

4. Market perspectives on Eco buildings and stakeholders 
One of the aims of WP5 is to use the results from the workpackage to produce a report on the market perspective 
for Eco-buildings and the stakeholders. This will be produced from the responses from Q3 as some specific 
questions (questions 14 and 15) have been included to gauge the opinions on the market perspectives of the built 
sector and which products are likely to emerge initially and be widely accepted. The experts have made 
comments relating to the fact that these are extremely difficult questions to answer and in some cases the 
responses are pure guesses. Having said this most of the responses have been quite similar and the ranking of the 
various innovations to produce market products are presented next. 

Market potential assessments of the energy saving innovations ranking are: 
 1. Insulation products (with average score of 4.4 and market take up potential of 84% by 2030) 
 2. Lighting products (with average score of 4.1 and market take up potential of 69% by 2030) 
 3. Passive solar products (with average score of 3.2 and market take up potential of 52% by 2030) 
 4. Passive cooling products (with average score of 2.8 and market take up potential of 38% by 2030) 
 5. Building orientation (with average score of 2.7 and market take up potential of 32% by 2030). 

Market potential assessments of the renewable energy innovations ranking are: 
 1. Co-generation products (with average score of 3.6 and market take up potential of 46% by 2030) 
 2. Solar thermal products (with average score of 3.5 and market take up potential of 54% by 2030) 
 3. Photovoltaic products (with average score of 3.4 and market take up potential of 42% by 2030) 
 4. Biomass products (with average score of 2.5 and market take up potential of 36% by 2030) 
 5. Earth energy products (with average score of 2.5 and market take up potential of 27% by 2030). 

5. Conclusions 
The report has presented the work carried out within the WP5 Workpackage of the Smart-ECO project to set up 
and engage with the built sector Stakeholders. A large number of experts (238) from a range of areas were 
contacted and invited to participate with the Smart-ECO project to formulate the Vision, identify the innovations 
and evaluate the proposed solutions that have been identified within the project. Of these contacts 66 agreed to 
join the Smart-Eco project and have assisted in the project by providing responses and comments to specially 
produced questionnaires. In addition, some stakeholders have attended Smart-ECO meetings and events and 
provided detailed input on various tasks of the project.  

This report has presented the details of the responses that have been gathered from the Stakeholder group for the 
three questionnaires formulated and used to ground the detailed work carried out within the project. These 
questionnaires have helped the partners to finalise and rank the various aspects in the Smart-ECO Vision (Q1), 
identify the innovations which have potential to contribute to this vision (Q2) and how the innovations identified 
should be evaluated for helping achieve the Vision (Q3). 
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Overall the Stakeholder group has been successful in connecting a wide group of experts to the detailed work 
programme and provide a valuable mechanism for ranking the various issues important for the different 
workpackages. 
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Annex 1 – List of Contacts for the Stakeholder Group 
A1.1 Authorities 
1. Alex Nickson, Climate Change 
Adaptation Strategy Manager, 
Greater London Authority, City 
Hall, The Queens Walk, London. 

2. Dan Epstein, ODA (Olympic 
Delivery Authority), 23 Floor 1, 
Churchill Place, London. 
Ph:+44-20-32012-000, 
dan.epstein@london2012.com 

3. Are Rodsjo, The Norwegion 
State Housing Bank, Region 
Midt-Norge, 7005 Trondheim. 
Ph:+47-738-92331, 
are.rodsjo@husbanken.no 

4. Ms Rannveig Ravnanger Landet, 
Director/M.sc., Environmnt & 
Energy, BNL – The Federation of 
Norwegian Construction Industries, 
PO Box 7187, Majorstuen, 0307 
Oslo, Norway. Ph:+47-23-08-75-28. 
rannveig.landet@bnl.no 

5. Anne Marie Abelgaard, 
ENOVA SF 
Abelsgate 5, N-7030 Trondheim. 
anne.marie.abelgaard@enova.no 

6. Eli Amstad, ENOVA SF, 
Abelsgate 5, N-7030 Trondheim. 
eli.amstad@enova.no 

7. Gunnar Amstrom 
Sandviken Community. 
gunnar.amstrom@sandviken.se 

8. Anna Maria Haggblom, 
Sandviken Commune.  
Ph: +46-26-241-439, 
annamaria.haggblom@sandviken.se 

9. Catherine Holgersrsson, 
Brynas Byggnads AB, 
cathrine.holgersson@brynasbyggn
ads.se 

10. Nikolaj Tolstoy, Boverket, 
nikolaj.tolstoy@boverket.se 

11. Andre Pirlet, CEN Europe 
Committee for Standardisation, 
ph:+32-2-550-0842, 
andre.pirlet@cenorm.be 

12. Norbert Lantschner, Anenzia 
CasaClima – KlimaHaus Agentur, 
ph:+39-348-4039005 

13. Adrian Hewitt, Merton 
Borough Council, 
Adrian.hewitt@merton.gov.uk 

14. Mrs Kati Korbe Kaare, Head 
of Dept Building & Housing, 
Ministry of Economic Affairs & 
Communications, Harju 11, 
Tallinn, ph:+37-2-6256394, 
kati.korbe@mkm.ee 

15. Michele Tilmont, 
Ministerial delegate to 
Accessibility, French Ministry 
of Ecology & Sustainable 
Planning & Development 
(MEDAD), Tour Pascal, FR-
92055 La Defense Cedex(FR), 
ph:+33-1-40-819847, 
michele.tilmont@equipement.g
ouv.fr 

16. Mr K Cheung, Hong Kong 
Housing Authority, 13/F, Block 3, 
Housing Headquarters, 33 Fat 
Kwong Street, Homantin, Kowloon, 
Hong Kong, ph:+852-212-93909, 
ken.cheung@housingauthority.gov.
hk 

17. Alban Aubert, Ville de Lille, 
Hotel de Ville, BP 667 Lille, 
France, aaubert@mairie-lille.fr 

18. Susanne Hasenhuttl, OGUT 
(Austrian Society for Env & 
Technics), Vienna, Austria, 
susanne-hassenhuettl@oegut.at 

19. Johan van Dessel, Belgian 
Building Research Institute, 
johan.van.dessel@bbri.be 

20. Iulia Degaratu, Env & Durable 
Development Ministry, 12 Liberty 
Blvd, sector 4, Bucharest, Romania, 
ph:+402-131-60215xtn2424, 
iulia.degeratu@mmediu.ro 

21. Cornelie Radulescu, ARCE – 
Romanian Agency for Energy 
Conservation, 16 Nicolae 
Balcescu, Sector 1, Bucharest, 
Romania, ph:+402-131-45929, 
radulescu@areceonline.ro 

22. Dan Berbecaru, AAEC, 
Romanian Association of 
Energy Auditors for Buildings, 
21 Tudor Arghezi Str, Sector 3, 
Bucharest, Romania, ph:+4021-
316-5965, berbecaru@ipct.ro 

23. Stefan Dumitrascu, 
Municipality of Sector 3 
Bucharest Urban Architecture 
Dept, 2-4 Parfumului Str, 
Sector 3, Bucharest, Romania, 
ph:+4021-318-0323, 
informatica@ps3.rdsnet.ro 

 

A1.2 Experts (Technical & Non-technical) 
24. Prof Andrew Miller, Univ 
Brighton, ph:+44-1273-642-380, 
a.miller@bton.ac.uk 

25. Bart Driessen, TNO, ph:+31-
15-269-2394, 
bart.driessen@tno.nl 

26. Berthold Bitzer, Univ of 
Westfalia (Soest), bitzer@fat-
soest.de 

27. Brian Anderson, BRE, 
ph:+44-1355-576-221, 
andersonb@bre.co.uk 

28. Christer Sjostrom, BMG, 
christer.sjostrom@hig.se 

29. Daniel Naron, TNO, ph:+31-
15-276-3509, 
d.naron@bouw.tno.nl 

30. Dennis Loveday, 
Loughbrough Univ of 
Technology, ph:+44-1509-222-
635, d.l.loveday@lboro.ac.uk 

31. Djamel Azzi, Univ of 
Portsmouth, pj:+44-239-284-
2762, djamel.azzi@port.ac.uk 

32. Earle Perera, BRE, ph:+44-
1923-664-486, parerae@bre.co.uk 

33. Francesco Piccininni, 
Politecnico di Bari, ph:+39-080-
596-3235, f.piccininni@poliba.it 

34. Gurvinder Singh Virk, 
Endoenergy Systems Ltd, ph:+64-
21-526-425, 
gsvirk@endoenergy.com 

35. Raja Iftikhar, Comsats 
Institute of Information 
Technology, Pakistan, ph:+92-
992-38-35917, 
iaraja@ciit.net.pk 

36. Jonathan Gates, Univ of 
Brighton, UK, ph:+44-1273-643-
455, jrg@bton.ac.uk 

37. Kenneth Ip, Univ of 
Brighton, UK, ph:+44-1273-
642-381, k.ip@bton.ac.uk 

38. Lorenzo Liberti, Politecnico di 
Bari, Italy, ph:+39-080-596-3368, 
l.liberto@poliba.it 

39. Michael Heppelmann, 
Schuco International KG, 
Germany, ph:+49-172-7586-
256, 
m.heppelmann@schueco.com 

40. Roberto Traversari, TNO, The 
Netherlands, ph:+31-55-549-3170, 
a.a.l.traversari@mep.tno.nl 

41. Sanja Dogramadzi, Univ of 
West of England, Bristol, UK, 
ph:+44-7813-927-4700, 
sanja.dogramadzi@uwe.ac.uk 

42. Wolfram Trinius, BMG, 
ph:+49-40-2275-7430, 
trinius@trinius.de 

43. Anders Johansson, KTH, 
Sweden, ph:+46-8790-7443, 
anders.johansson@energy.kth.s
e 

44. Bjorn Karlsson, Lund Univ, 
Sweden, ph:+46-222-7261, 
bjorn.karlsson@ebd.lth.se 

45. Harm Schiphouwer, TNO, 
Netherlands, 
harm.schiphouwer@tno.nl 

46. Herbert Zondag, Energy 
Research Centre, Netherlands, 
ph:+31-2-2456-4941, 

47. Jan Adander, BMG, 
Sweden, ph:+46-26-648-118, 
jpa@hig.se 
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zondag@ecn.nl 

48. Bill Bordass, 
bilbordass@aol.com 

49. Niklaus Kohler, Univ of 
Karlsruhe, Germany, 
niklaus.kohler@kit.edu 

50. Lynn Jack, Herriot Watt Univ, 
UK, l.b.jack@sbe.hw.ac.uk 

51. Ahti Vain, OU Ahti Vain 
Konsult, Estonia, 
ahti.vain@projektipank.ee 

52. Teet Tark, HEVAC Ltd, 
Estonia, teet.tark@hevac.ee 

53. Prof Dr K H Muller, TWS 
Technologie-u, Wissentransfer 
e.v. Lubgecker Ring 2, Soese, 
ph:+49-2921-378260, Mueller.k-
h@fh-swf.de 

54. Luc Bourdeau, EU 
Correspondent, CSTB, Direction 
for Research & Development, EU 
Affairs, France, ph:+33-4-93-95-
6706, luc.bourdeau@cstb.fr 

55. Sylviane Nibel, CSTB, 
Delegation for Sustainable 
Development, France, ph:+33-
1-64-68-8301, 
sylviane.nibel@cstb.fr 

56. Tarja Hakkinen, VTT, Finland 
Research Centre, Finland, 
tarja.hakkinen@vtt.fi 

57. Dominique Bidou, 
Consultant, DBDD, 64 Rue des 
Tournelles, Paris, France, 
ph:+33-6-87-84-7758, db-
dd@orange.fr 

58. Ass Prof Dr J Yang, 
Queensland Univ of Technology 
(QUT), Faculty of Built Env & 
Engineering, Brisbane, Australia, 
ph:+61-7-3864-1028, 
j.yang@qut.edu.au 

59. Mr J Gibberd, CSIR Built 
Environment, Pretoria, South 
Africa, ph:+27-12-841-2839, 
jgibberd@csir.co.za 

60. Mr D Baker, QUT, Faculty of 
Built Env & Eng, Schoold of 
Design & Built Env, Brisbane, 
Queensland, Australia, 
d2.baker@qut.edu.au 

61. Assoc Prod Dr J Bell, QUT, 
Faculty of Built Env & Eng, 
Brisbane, Australia, ph:+61-7-
386-44298, j.bell@qut.edu.au 

62. Ms R Kennedy, QUT, Faculty 
of Built Env & Eng, Centre for 
Subtropical Design, Brisbane, 
Queensland, Australia, ph:+61-7-
386-41249, 
r.kennedy@qut.edu.au 

63. Dr M Ambrose, CSIRO, 
Sustainable Ecosystem, Urban 
Systems Programme, Victoria, 
Australia, 
Michael.ambrose@csiro.au 

64. Prof V Gomes de Silva, State 
Univ of Campinas, Rua Major 
Solon, Campinas, Brazil, ph:+55-
19-378-82399, 
vangomes@fec.unicamp.br 

65. Mr J J Heinonen, Tekes, 
Finish Funding Agency for 
Technology & Innovation, 
Helsinki, Finland, ph:+358-10-
6055834, 
jarmo.j.heinonen@tekes.fi 

66. Mr R Kangas, Tekes, Finish 
Funding Agency for Technology 
& Innovation, Helsinki, Finland, 
ph:+358-10-6055892, 
reijo.kangas@tekes.fi 

67. Ms V Mikkonen, Tekes, 
Finish Funding Agency for 
Technology & Innovation, 
Helsinki, Finland, ph:+358-10-
6055930, 
virpi.mikkonen@tekes.fi 

68. Mr M Ghasemzadeh, Building 
& Housing Research Centre, 
Tehran, Iran, ph:+98-21-8825941, 
ghasemzadeh@bhrc.ac.ir 

69. Ms R Hargreaves, BRES, 
Building Research, Wellington, 
New Zealand, ph:+64-4-
4738376, 
r.hargreaves@bres.org.nz 

70. Mr J Boon, UNITEC, NZ 
School of the Built Environment, 
Auckland, NZ, ph:+64-9-
8154321, jboon@unitec.ac.nz 

71. Ms L Kestle, UNITEC, NZ 
School of the Built 
Environment, Auckland, NZ, 
ph:+64-9-8467369, 
lkestle@unitec.ac.nz 

72. Mr S West, UNITEC, NZ 
School of the Built Environment, 
Auckland, NZ, ph:+61-2-
95148701, 
shane.west@unitec.ac.nz 

73. Dr S J Wilkinson, Univ of 
Auckland, Dept of Civil & Env 
Eng, Auckland, NZ, ph:+64-9-
3737599, 
s.wilkinson@auckland.ac.nz 

74. Ms H M G Bartolo, 
Polytechnic Institute of Leiria, 
Centre for Rapid and Sustainable 
Produce Development, Leiria, 
Portugal, 
helena.bartolo@estg.ipleiria.pt 

75. Mr B L Low, National 
Univ of Singapore, School of 
Design & Environment, 
Singapore, ph:+65-687-43530, 
akilowbl@nus.edu.sg 

76. Prof S P Low, National Univ 
of Singapore, School of Design & 
Env, Singapore, ph:+65-687-
43439, bdlowsp@nus.edu.sg 

77. Prof T G Malmstrom, KTH, 
Dept of Civil & Architectural 
Eng, Stockholm, Sweden, 
ph:+46-8-7907836, tor-
goran.malmstrom@byv.kth.se 

78. Mr T C Hottovy, Unibell 
Information & Konsult AB, 
Lidingo, Sweden, ph:+46-8-
7658585, t.hottovy@unibell-
info.se 

79. Prof S R Curwell, Univ of 
Salford, Research Institute for 
the Built & Human Env, 
Salford, UK, ph:+44-161-
2954622, 
s.r.curwell@salford.ac.uk 

80. Mr D Shiers, Oxford Brookes 
Univ, Oxford Centre for Real 
Estate Management, Headington, 
Oxford, UK, ph:+44-1865-
483962, 
davidshiers@brookes.ac.uk 

81. Dr D J Harris, Heriot Watt 
Univ, School of the Built Env, 
Edinburgh, UK, ph:+44-131-
4495111, 
d.j.harris@sbe.hw.ac.uk 

82. Prof G J Levermore, Univ of 
Manchester, School of 
Mechanical, Aerospace & Civil 
Eng, Manchester, UK, ph:+44-
161-2004257, 
geoff.levermore@manchester.ac.u
k 

83. Prof D Clements-Croome, 
Univ of Reading, School of 
Construction Management & 
Eng, Reading, UK, ph:+44-
118-9318197, d.j.clements-
croome@reading.ac.uk 

84. Prof R Sarsby, Univ of 
Wolverhampton, School of Eng & 
The Build Env, Wolverhampton, 
UK, ph:+44-1902-322263, 
r.sarsby@wlv.ac.uk 

85. Dr I Adiguzel, US Army 
Corps of Engineers, Engineer 
Research & Development 
Centre, Champaign IL, USA, 
ph:+1-217-3737201, 
ilker.r.adiguzel@erdc.usace.arm
y.mil 

86. Ms A A Costello, Armstrong 
World Industries Inc, Lancaster 
PA, US, 
aacostello@armstrong.com 

87. Mr P J Oleske, Armstrong 
World Industries, Lancaster 
PA, US, ph:+1-717-3965272, 
pjoleske@armstrong.co 

88. Mr T Grisham, St Pete Beach 
FL, US, ph:+1-727-3637036, 
tgrisham@tampabay.rr.com 

89. Mr Tian Feng, Walnut Creek 
CA, US, ph:+1-510-4646549, 
tfeng@bart.gov 

90. Dr M Gorgolewski, Ryerson 
Univ, Dept of Architectural 
Science, Toronto, Ontario, 
Canada, ph:+1-416-9795000, 
mgorgo@ryerson.ca 

91. Mr A Buchi, SKAT 
Consulting, St Gallen, 
Switzerland, ph:+41-71-
2285454, alex.buechi@skat.ch 

92. Prof Wang Wei, Shanghai 
Research Inst of Building Science, 
Shanghai, China, ph:+86-13-
901787317, wweic@online.sh.cn 

93. Prof Dr F Schultmann, 
University of Siegen, Business 
Administration, Construction 
Management & Economics, 
Siegen, Germany, ph:+49-271-
7402209, 

94. Ms C du Plessis, CSIR Built 
Environment, Pretoria, South 
Africa, ph:+27-12-8413891, 
cdupless@csir.co.za 

95. Prof P S Brandon, Univ of 
Salford, Research Institute for 
the Built & Human Env, 
Salford, UK, ph:+44-161-
2955164, 
h.vandijk@salford.ac.uk 
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frank.schultmann@uni-siegen.de 

96. Michael Neuhauser, Arsenal 
Research, Vienna, Austria, 
Michael.neuhaeuser@arsenal.ac.at 

97. Agis M Papadopoulos, Lab 
of Heat Transfer & Env Eng, 
Aristotle Univ, Thessaloniki, 
Greece, agis@eng.auth.gr 

98. Markus Kratz, Project 
Management Organisation, 
Forschungszentrum Julich, Julich, 
m.kratz@fz-juelich.de 

99. Catalin Flueraru, OVM 
ICCPET, Bucharest, Romania, 
ph:+4021-405-7767, 
flueraru@ovm-iccpet.ro 

100. Raluca Cazanescu, IPCT 
Instalatii, Bucharest, Romania, 
ph:+4021-316-5965, 
r.cazanescu@ipctnst.ro 

101. Madalin Ionita, FM 
Management Consultancy SRL, 
Bucharest, Romania, ph:+4031-
417-2717, 
madalin.ionita@fmmc.ro 

  

A1.3 Company staff 
102. Ketil Grasto Ron, Hafslund 
Heat & Inrastructure, Oslo, 
Norway, 
ketil.grasto.ron@hafslund.no 

103. Anders Solaas, Hafslund 
Heat & Infrastructure, Oslo, 
Norway, 
anders.solaas@hafslund.no 

104. Jan Presttun, Hafslund Heat 
& Infrastructure, Oslo, Norway, 
jan.presttun@hafslund.no 

105. Bjorn Einar Kihl, 
Investment Director, Hafslund 
Venture, Norway, ph:+47-
9079-1204, 
bjorn.einer.kihl@hafslund.no 

106. Heidi Johler, Norsk 
Fjernvarme, Oslo, Norway, 
ph:+47-23-088909, 
heidi.juhler@ebl.no 

107. Jurgen Lorenz, 
Lansforsakringar, Sweden, 
jurgen.lorenz@gavleborg.lansfor
sakringar.se 

108. Mr Heikki Parve, Project 
Manager, Energy Efficiency 
Consulting Centre, Tallinn, 
ph:+372-6819-950, 
heikki.parve@kredex.ee 

109. Mr Urmas Mardi, 
Member of the Board, Legal 
Expert, Estonian Association 
of Co-operative Housing, 
Tallinn, ph:+372-627-5740, 
ekyl@ekyl.ee 

110. Mr Mauno Inkinen, 
Managing Director, Estonian 
Association of Architectural & 
Consulting Engineering 
Companies, Tallinn, Estonia, 
ph:+372-660-4795, 
epbl@online.ee 

111. Mr Juri Kroonstrom, 
Managing Director, Head of the 
Board, Association of Estonian 
Facilities Adminstrators & 
Maintainers, Tallinn, Estonia, 
ph:+372-6-113933, 
ekhhl@ekhhl.ee 

112. Nils Larsson, Executive 
Director, iiSBE (Scientific 
Association), Ontario, Canada, 
larsson@greenbuilding.ca 

113. Jacques Jair, Chairman of 
the Training Commission, FFB 
(Federation Francaise due 
Batiment) (Professional 
Organisation of Contractors), 
Paris, France, ph:+33-140-
695100, 
lairj@national.ffbatiment.fr 

114. Philippe Chenot, Gaz de 
France, 
philippe.chenot@gazdefrance.com 

115. Laura Radulescu, E.ON 
Energie, Bucharest, Romania, 
ph:+4021-203-1746, 
laura.radulescu@eon-
moldova.co, 

116. Adrian Florea, Constantza 
Water Company, Romania, 
ph:+40241-664-046, 
taflorea@yahoo.com 

 

A1.4 Investors/Developers, etc 
117. Steve McGuckin, Land 
Securities Group Plc, London, 
UK, ph:+44-20-7413-9000, 
steve.mcguckin@landsecurities.co
m 

118. Mark Channon, Land 
Lease, London, UK, ph:+44-20-
7182-9509, 
mark.channon@landlease.co.uk 

119. Paul Lewis, Stanhope Plc, 
London, UK, ph:+44-20-7170-
1700, 
paul.lewis@stanhopeplc.com 

120. Steiner Manengen, KLP 
Eiendom, Oslo, Norway, 
steinar.manengen@klpeiendom
.no 

121. Olav Pettersen, SKANSKA, 
Oslo, Norway, 
olav.pettersen@skanska.no 

122. Magnus Skalleland, 
SKANSKA, Oslo, Norway, 
magnus.skallerud@skanska.no 

123. Jorgen Hals, SKANSKA, 
Oslo, Norway, 
Jorgen.hals@skanska.no 

124. Tor John Hegna, 
SKANSKA, Oslo, Norway, 
tor.johs.hegna@skanska.no 

125. Jan Myhre, OBOS, Oslo, 
Norway, jan.myhre@obos.no 

126. Arne Baumann, OBOS, 
Oslo, Norway, 
arne.baumann@obos.no 

127. Terje R Venold, Veidekke, 
Oslo, Norway, 
terje.venold@veidekke.no 

128. Dag Andresen, Veidekke, 
Oslo, Norway, 
dag.andresen@veidekke.no 

129. Espen Moe, Veidekke, Oslo, 
Norway, espen.moe@veidekke.no 

130. Dr Paul Mcnamara, 
Prudential Property Investment 
Managers Ltd, London, UK, 
ph:+44-20-7548-6600 

131. Jaak Saarniit, Head, Riigi 
Kinnisvara AS (State Real Estate 
Ltd), Tallinn, Estonia, ph:+372-
606-3400, info@rkas.ee 

132. Elari Udam, Developer, 
Riigi Kinnisvara AS (State 
Real Estate Ltd), Tallinn, 
Estonia, ph:+372-606-3400, 
info@rkas.ee 

133. Katarina Heikilla, NCC, 
Solna, Sweden, 
katarina.heikilla@ncc.se 

134. Meda Gaborean, Cascade, 
Bucharest, Romania, ph:+4021-
222-0232, 
meda.gaborean@cascade-
group.ro 

135. Raluca Manea, Mervani, 
Prahova, Romania, ph:+40244-
311-211, travel@mervani.ro 

 

 
A1.5 Materials experts, etc 
136. Ingelise Arntsen, REC, 
Hovik, Norway, 
post@recgroup.com 

137. Goran Bye, REC, Hovik, 
Norway, post@recgroup.com 

138. John Anderson, REC, Hovik, 
Norway, post@recgroup.com 

139. Andrew Crawford, 
NOVAR, UK, ph:+44-116-
246-2000, 
Andrew.crawford@novar.com 
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140. Dave Murphy, Hydro 
Aluminium Profiler, UK, ph:+44-
1527-590-250, 
dave.murphy@hydro.com 

141. Hans-Christian Francke, 
Solarnor AS, ph:+47-2212-9080, 
hans-
christian.francke@solarnor.com 

142. Marco Soravia, VELUX 
Italia, ph:+39-335-6895315, ms.v-
i@velux.com 

143. Viviana Abate, VELUX 
Italia, 
viviana.abate@velux.com 

144. Aldo Francieri, Brianza 
Plastica, ph:+39-335-5838649, 
info@studioideag.com 

145. Alberto Crippa, Brianza 
Plastica, 
f.cesana@brianzaplastica.it 

146. Pietro Antonio Vanoncini, 
Vanoncini, Italy, ph:+39-348-
8708200, 
pa.vanoncini@vanoncini.it 

147. Danilo Dadda, Vanoncini, 
Italy, ph:+39-348-8708201, 
d.dadda@vanoncini.it 

148. Claudia Chiti, Knauf Italia, 
ph:+39-335-5636692, 
chiti.claudia@knauf.it 

149. Werner Volgger, Rubner, 
Italy, ph:+39-335-323240, 
werner.volgger@rubner.com 

150. Livio Faliselli, Faliselli, 
Italy, livio@faliselli.it 

151. Ian Mays, Renewable 
Energy Systems, Beaufort 
Court, Kings, Langley, Herts, 
UK 

152. Caroline Lestournelle, 
FILMM (Federation of Mineral 
Insulation Materials), Paris, 
France, ph:+33-1-49-708960, 
lestournelle.filmm@orange.fr 

153. Mr J Dass Muthu, Ubbim 
Resources Sdn. Bhd, Malaysia, 
ph:+60-6-6014539, 
ursb@tm.net.my 

154. Magda Vanzetto, Siemans 
S.p.A. Milano, Italy, 
magda.vanzetto@siemens.com 

155. Razvan Mogos, Centrale 
RO, Bucharest, Romania, 
ph:+4021-322-3944, 
office@centrale.ro 

156. Tudor Teodorescu, 
Termosolare, Bucharest, Romania, 
ph :+4021-223-3371, 
office@termosolare.ro 

157. Carmen Pavel, Brugg 
Pipesystems Romania, 
Bucharest, Romania, ph:+4021-
410-2022, 
Carmen.pavel@brugg.com 

  

A1.6 Architects 
158. Stefan Behling, Fosters & 
Partners, London, UK, ph:+44-20-
7738-0455 

159. Cathryn Buckle, EDAW 
(Architects-Masterplanners), 
London, UK, ph:+44-20-3009-
2100, 
cathryn.buckle@edaw.com 

160. Andrew Comer, Buro 
Happold (Engineers), London, 
UK, ph:+44-20-7927-9700, 
Andrew.comer@burohappold.co
m 

161. Alejandro Gutierrez, Arup 
(Engineers), London, UK, 
ph:+44-20-7636-1531, 
alejandro.gutierrez@arup.com 

162. David Richards, Arup 
(Engineers), London, UK, 
david.richards@arup.com 

163. Julian Lipscombe, Bennetts 
Associates, London, UK, 
ph:+44-20-7520-3300, 
mail@ennettsassociates.com 

164. Peter Schalin, KUB 
Arkitekter, Sweden, ph:+46-31-
105650, peter@kub-arkitekter.se 

165. Stig Olofsson, Ljustech 
AB, Sweden, 
stig.olofsson@ljustech.se 

166. Andrew Parker, Linden 
Consulting Partnership, UK, 
ph:+44-1799-524-328, 
aparker@linden-consulting.co.uk 

167. Chris Chapman, Caradon 
Trend, UK, ph:+44-1403-
226340, 
chris_chapman@trendcontrols.c
om 

168. Oscar Pagani, AIACE 
(Architects), Milano, Italy, 
ph:+39-02-58313453, 
info@aiace-srl.it 

169. Valentina Gallotti, Atelier 
2 (Architects), Milano, Italy, 
ph:+39-02-89429310, 
atelier2@arcoquattro.it 

170. Alessandro Trivelli, Sdarch 
(Architects), Italy, ph:+39-02-
36514428, trivelli@sdarch.it 

171. Peter Williams, MAKE, 55-
65 Whitfield Street, London, 
W1T 4HE 

172. Bill Gething, Fielden Clegg 
Bradley Studios, Bath, UK, 
bill.gething@fcbstudios, com 

173. Brian Mark, Fulcrum 
Consulting, London, UK, 
brian.mark@fulcrumfirst.com 

174. Mr Kalle Roomus, Kalle 
Roomus Architects Ltd, Tallinn, 
Estonia, ph:+372-6-314056 

175. Gerard Senior, AETIC, 
Paris, France, ph:+33-1-4589-
1888, gsenior@club-internet.fr 

176. Dr A Van Den Dobblesteen, 
Delft Univ of Technology, 
Netherlands, ph:+31-15-2783563, 
a.a.j.f.vandendobbelsteen@tudelft
.nl 

177. Assoc Prof S S Y Lau, 
Univ of Hong Kong, Faculty of 
Architecture, Hong Kong, 
ph:+852-285-92133, 
ssylau@hkucc.hku.hk 

178. Prof M Sala, Univ of 
Florence, Dept of Architectural 
Technology & Industrial Design, 
Firenze, Italy, ph:+39-055-
2491511, marco.sala@unifi.it 

179. Prof Arch V Manfron, 
IUAV Univ of Venice, 
Dipartimento di Progettazione 
Architettonica, Venezia, Italy, 
ph:+39-0421-54894, 
manfron@iuav.it 

180. Mr N Yokoo, Utsunomiya 
Univ, Dept of Architecture & 
Civil Eng, Tochigi, Japan, 
ph:+81-28-6896191, 
yokoo@cc.utsunomiya-u.ac.jp 

181. Prof Dr Ir J D M Van Hal, 
Delft Univ of Technology, 
Faculty of Architecture, Delft, 
Netherlands, ph:+31-15-
2789111, 
avhenhbr@worldaccess.nl 

182. Prof Ir J Kristinsson, Delft 
Univ of Technology, Faculty of 
Architecture, Delft, Netherlands, 
ph:+31-15-2786401, 
riet@kristinsson.nl 

183. Ms C Cosma, Gheorghe 
Asachi Technical Univ of Iasi, 
Faculty of Construction & 
Architecture, Iasi, Romania, 
ph:+40-32-137074, 
ccosma@ufl.edu 

184. Dr D Dascalu, Gheorghe 
Asachi Technical Univ of Iasi, 
Facuty of Construction & 
Architecture, Iasi, Romania, 
ph:+40-32-137074, 
doinamira@yahoo.com 

185. L Dumitrescu, Gheorghe 
Asachi Technical Univ of Iasi, 
Faculty of Construction & 
Architecture, Iasi, Romania, 
ph:+40-74-4832328, 
laura_d_ro@yahoo.com 

186. Assoc Prof J Lim Ee Man, 
National Univ of Singapore, 
School of Design & Env, Dept of 
Architecture, Singapore, ph:+65-
687-43528, 
akillimem@nus.edu.sg 

187. Dr I Cetiner, Istanbul 
Technical Univ, Faculty of 
Architecture, Istanbul, Turkey, 
ph:+90-212-2931300, 
ikbalcetiner@yahoo.com 

188. Mark Smith, Director, 
Ramboll Whitbybird, UK, 
ph:+44-20-7631-5291, 
mark.smith@rambollwhitbybird.c
om 

189. Dietger Wissounig, dwa 
DI Dietger Wissounig 
Architekten, Austria, 
office@wissounig.at 

190. Gerhard Lude, eboek 
Ingeneruburo, Tubingen, 
Germany, 

191. Ingrid Domenig-Meisinger, 
Architekturburo arch+more, 
Purchenau, domenig@arch-

192. Damien Franzen, Bureau 
Architecture FHW, Limbourg, 
Belgium, info@fhw.de 

193. Sinziana Frangeti, 
Sopolec, Bucharest, Romania, 
ph:+4021-222-5135, 
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Gerhard.lude@eboek.de more.com sinziana.frangeti@sopolec.com 

194. Anca Bieru, Sopolec, 
Bucharest, Romania, ph:+4021-
222-5135, 
anca.bieru@sopolec.com 

   

A1.7 Builders 
195. Martin Winham, Regional 
Director, MJN Colston Ltd, 
Croydon, UK, ph:+44-7771-
672392, 
mwinham@mjncolston.co.uk 

196. Stuart McGregor, Southern 
Regional Director, Balfour 
Kilpatrick Ltd (M&E), Surrey, 
UK, ph:+44-1737-785500, 
stuart.mcgregor@balfourkilpatri
ck.com 

197. Martin McEvoy, Managing 
Director, IMTECH MEICA Ltd, 
Middlesex, UK, ph:+44-1784-
229900, 
martin.mcevoy@imtechmeica.co.
uk 

198. David Miller, Design 
Manager, IMTECH MEICA 
Ltd, Middlesex, UK, 
david.miller@imtechmeica.co.
uk 

199. Lars Ohman, Ohmans Bygg 
AB, Sweden, 
lars.ohman@ohmans.com 

200. Paul Stavrinides, Spyros 
Stavrinides Ltd, Cyprus, 
ph:+357-22-434-131, 
ltdinfo@stavrinides.com.cy 

201. Djuro Kovacevic, Branka, 
Italy, branka.kovacevic@alice.it 

202. Massimo Forlani, 
President, Confartigianato di 
Lodi, Italy, ph:+39-335-
5449443 

203. Mr Andres Agukas, Member 
of the Board, Merko AS, Tallinn, 
Estonia, ph:+372-680-5105 

204. Mr Tarmo, Construction 
Manager, Skanska EMV AS, 
Tallinn, Estonia, ph:+372-6-403-
300, skanska@skanska.ee 

205. Christophe Gobin, Co-
ordinator R&D, VINCI-
Construction, Nanterre, France, 
ph:+33-1-46-95-7000, 
christophe.gobin@vinci-
construction.fr 

206. Patrick Martin, Director, 
TERRE-ECO (Eng Office) 
France, ph:+33-4-38-24-0480, 
Patrick.martin@terre-eco.com 

207. Jean-Pierre Lepoivre, CERIB 
(Concrete) (Technical Centre), 
Epernon, France, ph:+33-2-37-18-
4800, jp.lepoivre@cerib.com 

208. Stephen Wilebski, 
Ambassador, CIOB (Chartered 
Inst of Building), Berkshire, UK, 
ph:+44-1344-630700, 
reception@ciob.org.uk 

209. Chris Blythe, Chief 
Executive, CIOB (Chartered Inst 
of Building), Berkshire, UK, 
ph:+44-1344-630700, 
reception@ciob.org.uk 

210. Mr M Ball, Building 
Division – Dept of Public 
Works, Queensland, Australia, 
Michael.ball@publicworks.qld.
gov.au 

211. Ms D Jones, Building 
Division, Dept of Public Works, 
Queensland, Australia, ph:+61-7-
322-58779, 
delwy.jones@publicworks.qld.gov
.au 

212. Marin Crutescu, AMVIC, 
Romania, ph:+4021-369-3399, 
contact@amvic.ro 

213. Catalin Hambrich, ERGON, 
Ploiesti, Romania, ph:+4024-459-
3588, catalin.hambrich@ergon.be 

214. Suzy Edwards, Head of 
Development, Good Homes 
Alliance, London, UK, ph:+44-
207-841-8909, 
info@goodhomes.org.uk 

A1.8 Occupants 
215. Alexandra Lebert, CSTB, 
France, ph:+33-4-7676-2550, 
alexandria.labert@cstb.fr 

216. Jean-Luc Chevalier, CSTB, 
France, ph:+33-4-7676-2526, 
jean-luc.chevalier@cstb.fr 

217. Thierry J Van Steenberghe, 
Head of Research & Tech 
Development, Federation of 
European Heating & Air-
conditioning Associations, 
Brussels, Belgium, ph:+32-2-514-
1171, tvs@rehva.eu 

218. Michael Schmidt, 
Research Fellow, The 
Interdisciplinary Centre for 
Comparative Research in the 
Social Sciences, Vienna, 
Austria, ph:+43-1-524-139-
3126, m.schmidt@iccr-
international.org 

219. Bill Heath, Director, Mace 
Macro Ltd (Facility Management), 
London, UK, ph:+44-20-7554-
8000, bheath@mac-ro.co.uk 

220. Dan Stover, BG Group, 
Berkshire, UK, dan.stover@bg-
group.com 

221. Stefan Sandesten, 
Byggherrama, Sweden, 
Stefan.sandesten@byggherre.se 

222. Lars Lennmalm, 
Gavlegardarna AB, Sweden, 
lars.lennmalm@gavlegardarna.
se 

223. Ian Campbell, Bradford & 
Bingley Building Society, UK, 
ph:+44-1274-554329, 
ian.campbell@bbg.co.uk 

224. Jenny McDonnell, British 
Council for Offices, UK, 
jenny.macdonnell@bco.org.uk 

225. Adrian Balasu, BSS, 
Bucharest, Romania, ph:+40-727-
735-201, Adrian.balasu@bss.ro 

226. Nicolae Ciuleac, 
CARNIPROD, Romania, 
ph:+40-240-515-689, 
ciuleac.cariprod@artelecom.ne
t 

227. Adrian Dumitrescu, 
ZENTIVA, Bucharest, Romania, 
ph:+40-21-304-7338, 
Adrian.dumitresc@zentiva.ro 

   

A1.9 Education 
228. Prof Derek Brunn, London 
Business School, London, UK, 
ph:+44-20-7000-7000, 
dbunn@london.edu 

229. Prof Colin Gray, Reading 
University, UK, ph:+44-118-
378-8304, 
c.s.gray@reading.ac.uk 

230. Tony Cromer, Hertfordshire 
County Council, UK, ph:+44-
1992-556215 

231. Andrew Smith, 
Hampshire County Council 
(SECE), Winchester, UK, 
ph:+44-1962-847826 

232. Prof Kevin Lomas, De 
Montfort Univ, Inst for Energy & 
Sustainable Development, UK, 
klomas@dmu.ac.uk 

233. Albert Dupagne, LEMA, 
Ulg Univ of Liege, Belgium, 
ph:+32-4-166-9394, 
albert.dupagne@ulg.ac.be 

234. Stella Kyvelou, Panteion 
Univ, Athens, Greece, 
skyvelu@tee.gr 

235. Jean-Pierre Traisnel, Paris 
8 Univ, CNRS, France, 
ph:+33-1-64-689162, jean-
pierre.traisnel@univ-paris8.fr 
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236. Nicole Pillen, German 
Energy Agency DENA, Germany, 
pillen@dena.de 

237. Susanne Geissler, Austrian 
Energy Agency AEA, Wien, 
Austria, 
Susanne.geissler@energyagency
.at 

238. George Darie, Polytechnical 
Univ Bucharest, Romania, 
ph:+4021-4029-689, 
george.darie@energy.pub.ro 
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Annex 2: Introduction of Smart-ECO project for the Stakeholders 

 
Sustainable Smart Eco-buildings in the EU 
(SMART-ECO): EC Specific Support Action 

 

SMART-ECO is a 30-month specific support action funded by the EC DG TREN (Directorate General on 
Transport and Energy) to create an all-inclusive community of stakeholders for eco-buildings by bringing 
together experienced organizations that span the full range of views. SMART-ECO will be involving this 
community to focus on the global issues of sustainable buildings so that the key issues needing adoption can be 
agreed holistically within an appropriate timeline as well as the main items being prioritised within an overall 
Roadmap for this area. In this way it is intended that recommendations to the EC can be made from the results 
obtained to ensure that EU level activities and policies can be mapped to ensure even coverage and gaps 
identified for focussing future efforts. Aspects of sustainable development, life performance, ambient 
intelligence, and relevant stakeholder concerns will be brought into the discussions of innovative technologies 
and how they may be introduced into the built sector. To achieve these important goals in agreeing and 
implementing a strategy for sustainable smart eco-buildings, the project is setting up a core, but wide-ranging 
group of stakeholders who can assist in developing the strategies that are needed to create smart eco-buildings in 
the EU. This stakeholder group will be involved throughout the project, and will serve as a reference group so 
that the wider community will have “ownership of the recommendations” arrived at. SMART-ECO has been 
structured to allow proposals that could have a role in achieving the “sustainable eco-buildings vision” so that 
they can be fully assessed from all technical and non-technical views in order to determine their “real” potential 
in terms of acceptability for adoption by the stakeholder community. To achieve this overall aim, SMART-ECO 
has been structured as shown in the figure below: 

 

 

 

 

 

 

 

 
 

 
Hywel Davies Consultancy 

 

 

STAKEHOLDER GROUP

Authorities, Architects, 
Developers, Builders, Experts, 
Occupants, Companies, etc.

Involvement through surveys, 
feedback, prioritisation, 

evaluation

Smart-ECO 
Partnership

BMG, Sweden
CSTB, France
Techn University Tallinn, Estonia
Servitec, Italy
TNO, The Netherlands
SINTEF, Norway
FH-Soest, Germany
Endoenergy Systems, UK
Politecnico di Milano, Italy
Hywel Davies Consultancy, UK
MACE, UK
CIB, The Netherlands

Vision and Requirements

Current activities and policies
Stakeholder surveys

Roadmap

Elements and their impacts

Technological innovations
Non-technological innovations

Assessment metrics
Construction Standards

Dissemination

Website
Newsletters

Papers
Workshops
Exploitation

 

The project focuses on routes and means that enable the uptake of efficient innovative technologies that can 
allow the building and construction sector to meet the required vision of sustainability. The current situation and 
the vision of a more sustainable built environment sets the frame for the appreciation of the long term 
effectiveness of Eco-buildings and innovative technologies, especially renewable energy systems. Together, the 
vision and relevant EC policies serve as a reference framework for the analysis of life performance aspects of 
innovative technologies applied to realise more energy efficient and more sustainable buildings. The potential 
results will be evaluated from a range of viewpoints validated by the Stakeholders Group enabling widespread 
usage and to create a common approach for benchmarking. The impact an innovation can have with regards to 
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sustainability clearly depends on a set of factors, including environmental performance, life cycle perspectives, 
economic aspects, together with technical, managerial performance and applicability need to be applied.  

We hope because of your interest and experience in the area, we would like to invite you to participate in the 
project to formulate the SMART-Eco vision and assess and validate the results. The interaction will be via 
emails, e-meetings and face-to-face meetings as appropriate. Documents produced by the SMART-ECO will be 
provided and feedback will be requested in the form of surveys and interviews to ensure the proposals are well 
accepted by the stakeholder community or if changes are needed in the priorities and how these should be 
realised. 

If you are interested to be involved please contact the individuals listed below. Further details may be found at 
the URL: http://www.smart-eco.eu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Coordinator Professor Christer Sjostrom, BMG, University of Gävle, Sweden; christer.sjostrom@hig.se 
Chair of Stakeholders Group: Professor Gurvinder S Virk: Endoenergy Systems Limited, UK; gsvirk@endoenergy.com 
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Annex 3: Smart-ECO Questionnaire 1 

Vision of Sustainable Smart Eco-buildings in 2030  

Jean-Luc Chevalier and Alexandra Lebert, CSTB, France 

The objective of the vision document is to provide a consensual vision of what should constitute sustainable 
SMART-ECO buildings in the period 2010-2030, considering the actual EU’s starting point. A second 
document will establish the requirements to support the vision, and suggest tools for measuring how the 
requirements are being fulfilled. Both will be submitted to the stakeholders for comments. The resulting 
stakeholder-supported vision will serve as the point of reference for the identification and discussion of the 
innovations. It will provide the basis for further work in the SMART-ECO project. 

The SMART-ECO project plans to apply the “back-casting” approach to realise the “Smart-ECO Vision” in 
Workpackage WP2 which is led by CSTB, France. For this, different aspects of sustainable SMART-ECO (SS-
E) buildings are first formulated as the goals to reach. The steps to reach these goals are then derived backwards, 
successively through identifying the problems and requirements so that the solutions may be realised. 

Executive summary of the Initial SMART-ECO “Vision” 

Sustainable SMART-ECO buildings result from the practical application of the general principles of 
sustainability [ISO 15392:2008]: Continual improvement, Equity, Global thinking and local action, Holistic 
approach, Involvement of all interested parties, Long term considerations, Precaution and risk, Responsibility, 
Transparency. These general principles need to be applied in all decision making (especially the project planning 
phases) associated with the buildings’ life cycles.  

SS-E buildings meet the needs expressed by the owners and/or future users, and fulfil their main use functions 
[CIB W052 “Procurement systems” – 1995]: Provide space, Provide an indoor climate, Provide safety and 
security, Allow the use of goods and tools, Control the nearby relationship, Take advantage from the site without 
damaging it, Bring meaning (semiology). 

SS-E buildings contribute to sustainable development, when designed and operated for matching the appropriate 
fitness for use, with minimum adverse environmental impacts, while encouraging improvements in economic, 
social and cultural aspects at local, regional and global levels. 

More precisely, SS-E buildings: 
a) Result from a collective decision to built (or to renovate) on a chosen spot, taken in accordance with the 

needs and with the specific conditions of the close natural and built environment. 
b) Are designed from a life cycle perspective, on the environmental, economic, and social points of view, and 

anticipating at the design phase the consequences of the choices at each phase of the project, especially 
when technical and/or process innovations are required. 

c) Are erected in acceptable setting up conditions, including limited resource withdrawals (material resources, 
embodied energy, site energy consumption, waste, etc.), environmental management of the construction site 
and working conditions. 

d) Sustain the use functions (see above) with minimised energy consumptions (for each purposes including 
heating and cooling, lighting, hot water production, household appliances operation, etc), minimized waste 
production, and minimum operation complexity and cost, for the required service life, including the 
necessary maintenance and repair procedures. 

e) Provide monitored and traceable technical and environmental performances, thanks to the responsible 
behaviour of owners, operation managers and users. 

f) Come with user and operation manuals. 
g) Allow the insertion into the local networks and urban life: accessibility for all, safety and security, proximity 

to transportation means, consistent with new information technologies, with nearby services, with a 
patrimonial value, and with low impacts on the environment. 

h) Permit and ensure refurbishing, retrofitting and adaptation: adaptable for changing performance 
requirements, for increased or decreased capacity, for different uses, etc. 

i) Facilitate dismantling: ease for demolition, possibility of dismantling, opportunities of demolition materials 
recycling, and site restoration planning have been foreseen. 

All these aspects are part of the overall detailed SMART-ECO Vision document. It is felt that they may be 
formulated with quantified targets only when established in detail and for individual categories of buildings.  
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The above is a short executive summary of the initial SMART-ECO Vision document. If you would like to 
receive and review the whole Draft Vision document, please contact the chair of the Stakeholders Group listed 
below. You are requested to respond to the short questionnaire that has been prepared to gather your views on 
this Vision document. 

Further details regarding the SMART-ECO project may be found at the URL: http://www.smart-eco.eu 
 
 
 
 
 

Stakeholders’ views in initial SMART-ECO Vision  

 

We would like to solicit views on the key issues that have been identified by the Smart-ECO consortium to 
ensure that the Smart-ECO sustainable building vision has a sound grounding within the community.  Part of the 
project involves creating a Stakeholder Group which you have very kindly agreed to join. Because of your 
interest, expertise and standing in the area your views are most important. Your involvement can be as much or 
as little as you like, the key thing is we would very much appreciate your views and opinions on the key 
decisions that are made. 

Various activities are planned where stakeholders will be invited to attend key meetings and workshops and 
funds have been budgeted for enabling this involvement.  We hope you will be able to become as pro-active as 
possible and help us create a sustainable building community for the EU and beyond. The next SMART-ECO 
meeting is planned to be held at SINTEF in Oslo, Norway on 12-13 January 2009. If you are able to attend this 
meeting please let me know. 

To start the consultation with the Stakeholder Group we would appreciate you looking at the “Vision of 
sustainable smart eco-buildings in 2030” document that has been prepared by colleagues working in the WP2 
Workpackage in the SMART-ECO project. 

We very much appreciate your help, and hope this work and its results will be of interest to you.  The final report 
of the Smart-ECO project results will be sent to all active stakeholders. 

Very brief anonymous information about you. 

I am   Male 

   Female 

I live in (give name of country) 

................................... 

I am interested in environmental issues 

  No    Don’t know          Yes 

 

Please, fill in the parts of the questionnaire that are applicable to you. 

My areas of expertise and experience are the following (tick all that apply).  
  Authorities    Technical experts    Industry    Material expert 
  Developer    Architect      Builder    Occupant 
  Demolition expert   Education     Other (Please specify):......................... 

 

1. It is important to ensure that the SMART-ECO vision is obtained via wide consultation and consensus 
rather than consulting a few elitist stakeholders. 

  Strongly 
disagree 

  Disagree   Neutral   Agree   Strongly 
Agree 

Any comments? ........................................................................................................................................................ 

 

2. Using the back-casting approach is important in formulating a reliable and robust “Vision” document. 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

Any comments? ........................................................................................................................................................ 
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3. The general principles of sustainability set out in ISO 15392:2008 are acceptable for basing the Vision. 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

Any comments? ........................................................................................................................................................ 

 

4. An SS-E building could be a new or a renovated building without any difference of approach. 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

Any comments? ........................................................................................................................................................ 

 

5. The main use functions of SS-E buildings as expressed by CIB WO52 Procurement systems”: 1995 are 
acceptable for formulating the SMART-ECO Vision document. 

Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

Any comments? ........................................................................................................................................................ 

 

6. From the detailed issues stated in the Initial SMART-ECO Executive summary, please indicate your level 
of agreement/ disagreement on the importance of each issue: 

a. SS-Es should result from a collective decision 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

b. SS-Es should be designed from a life cycle perspective 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

c. SS-Es should be erected in acceptable setting up conditions 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

d. SS-Es should sustain their use functions with minimised energy consumptions 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

e. SS-Es provide monitored and traceable technical and environmental performances 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

f. SS-Es should come with user and operation manuals 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

g. SS-Es should allow the insertion into local networks and urban life 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

h. SS-Es should permit and ensure refurbishing, retrofitting and adaptation, etc for different uses. 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

i. SS-Es should facilitate dismantling 
Strongly disagree   Disagree   Neutral   Agree  Strongly Agree 

Comments: 

 

 

Further details regarding the SMART-ECO project may be found at the URL: http://www.smart-eco.eu 
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Annex 4: Smart-ECO Questionnaire 2 

Innovations to meet the vision of sustainable building 2030  

Stefano Saldini, Amber Stevens, Mace Limited UK 

Smart-ECO brings together experienced organizations that span the full range of stakeholders to focus on the 
global issues of sustainable building so that value can be added to the evaluation of current and future RTD 
activities at the EU level. As part of the project, the requirements for the vision for sustainable building is being 
formulated and stakeholders have already indicated the following key issues which should be included in the 
Smart-ECO vision document (in order of priority): 
1. Buildings must be designed from a lifecycle point of view 
2. Buildings must be constructed with limited resources and minimised energy consumption and waste 

production 
3. Buildings must be have minimised operational complexity while allowing easy monitoring of technical and 

environmental performances 
4. Buildings must be adaptable to changes in capacity, type of users and performance requirements 
5. Local issues must be included in all aspects of design, construction, use and dismantling 
6. Buildings must facilitate ease of dismantling – reuse, recycle, restore. 

The project is also looking at how the Vision identified can best be realised via a separate workpackage (WP3-
Innovation). Work for WP3 has been carried out and it is now necessary to consult the Smart-ECO Stakeholders 
for their views and comment.  

Executive Summary of WP3 - Identification of Innovations 

This work package is tasked with identifying the innovative elements that could provide significant contributions 
to the vision of sustainable Smart-ECO buildings in the EU. Identification of the key elements is considered to be 
essential in the process of the realising the construction sector that evolves towards the Smart-ECO vision. Each 
element shall be independently evaluated in another workpackage of the project (in WP4-Evaluation) with regard 
to its contribution to this vision and the likely level of impact if the innovation is adopted widely throughout the 
EU. 

The innovation elements are focussed on technical and application specific aspects identified from the following 
four tasks: 

T3.1. Innovative technological solutions, especially renewable energy 

Technologies are identified in terms of technical and performance characteristics associated with buildings. 
These innovations here include wind, solar thermal, photovoltaics, geothermal, biomass, waste, hydro, hydrogen, 
energy storage, insulation, lighting, water conservation, materials, operation, etc. 

T3.2. Holistic building design applying innovative technologies 

Elements are identified relating to technology, design tools and tools used to generate information required by 
designers when striving for a holistic view on design. These include using the best design knowledge available, 
reducing demand on materials, adopting adaptable and flexible designs, making efficient use of existing 
buildings, using passive design solutions, etc. 

T3.3. Building construction with innovative technologies and building operation 

This task elaborates issues that need to be considered when applying innovative technologies to the construction 
process.  It is concerned both with how the innovative elements can be applied as well as innovative construction 
techniques. Innovations here include taking consideration of the availability of supply locally, optimal use of 
site, optimising delivery of materials for implementation, using most appropriate form of construction systems, 
effective operation and use manuals, comprehensive monitoring systems, etc. 

T3.4. Meeting future requirements 

This task illustrates how design and construction can be influenced now to increase adaptability over the long 
service life of buildings in order to embrace change. Issues important here include good management and 
processes, relevant policies at local, national and international levels, good communications to disseminate Best 
Practice, proper and attractive financial incentives, good education programmes, etc. 
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The above is a short executive summary of the key issues that are described in the initial SMART-ECO 
Innovations document. If you would like to receive and review the whole Draft Innovations document, please 
contact the chair of the Stakeholders Group listed below. You are requested to respond to the short questionnaire 
that has been prepared to gather your views on identifying the key elements of the Smart-ECO Innovations. 

Further details regarding the SMART-ECO project may be found at the URL: http://www.smart-eco.eu 
 
 
 
 

Stakeholders’ views to identify key innovations  

We would like to solicit views on the key issues that have been identified by the Smart-ECO consortium to 
ensure that the Smart-ECO sustainable building vision has a sound grounding within the community.  This is the 
second questionnaire that focuses on identifying the key innovations needed to realise the Smart-ECO vision. 

Various activities are planned where stakeholders will be invited to attend key meetings and funds have been 
budgeted for enabling this involvement.  We would to invite about 20 Stakeholders to each meeting. We hope 
you will be able to become as pro-active as possible and help us create a sustainable building community for the 
EU and beyond. The next event planned is a Stakeholder Workshop to be held in Brussels on 5th March 
2009. If you are able to attend this meeting please let me know. The Workshop is aimed at allowing detailed 
discussions to be carried out to further develop both the Smart-ECO “Vision” and to identify the key Smart-ECO 
“Innovations”. 

Even if you cannot attend the planned meetings, we would value your contribution to this short questionnaire. 
We very much appreciate your help, and hope this work and its results will be of interest to you.  The final report 
of the Smart-ECO project results will be sent to all active stakeholders. 

Very brief anonymous information about you. 

I am   Male 

   Female 

I live in (give name of country) 

................................... 

I am interested in environmental issues 

  No    Don’t know          Yes 

 

Please, fill in the parts of the questionnaire that are applicable to you. 

My areas of expertise and experience are the following (tick all that apply).  
  Authorities    Technical experts    Industry    Material expert 
  Developer    Architect      Builder    Occupant 
  Demolition expert   Education     Other (Please specify):......................... 

 
7. There is added value of EU level action to promote innovative technologies. 

  Strongly disagree   Disagree   Neutral   Agree  Strongly agree 

Any comments? …...................................................................................................................................................... 

 
8. Taking into account public and private sector initiatives, the current economic downturn will slow down the 

deployment of innovations. 
  Strongly disagree   Disagree   Neutral   Agree  Strongly agree 

Any comments? .......................................................................................................................................................... 

 
9. The most important issues to help improve innovation through international cooperation are (select max 3): 

 Applied research & demonstration actions 

 Exchange of know how 

 Technology transfer 

 Basic research 

 Stimulate global market 

 Global codes and standards 

 Regulatory aspects 

 Intellectual property rights 

 Others (please specify) 

………………………………… 
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10. The stakeholders that will most contribute to the identification of innovative elements required for WP3 are 
the following (select max 3): 

 Architects 

 Engineers / consultants 

 Product manufacturers 

 Policy makers 

 Clients / developers 

 Contractors / builders 

 Research institutions / universities / R&D 

 Local authorities 

 Financers 

 
11. TECHNOLOGY PUSH or DEMAND PULL is needed to promote innovation. Which is the most able to 

accelerate the pathway to the market? 
 Technology push                                Demand pull 

Any comments? .......................................................................................................................................................... 

 
12. Smart-ECO buildings could be achieved with technologies currently available in the market. 

  Strongly disagree   Disagree   Neutral   Agree  Strongly agree 

Any comments? .......................................................................................................................................................... 
13. Types of buildings (new and existing) where Smart-ECO building are likely to have the higher impact are 

the following (select max 2):  
 Residential   Offices   Retail / Shops   Hospitals  Warehouses        Stations / Airports 

 Others (please specify)………………………………………………………..…………………………………..................... 

 
14. The stages of the building life cycle process where innovations are likely to be most effective are (select 

max 2):  
 Innovations affecting the way buildings are designed 

 Innovations affecting the way buildings are constructed 

 Innovations affecting the way buildings are refurbished 

 Innovations affecting the way buildings are operated 

 Innovations affecting the way buildings are demolished or dismantled 

 
15. The areas where innovation has the higher potential to impact Smart-ECO buildings are (select max 3):  

 Education 
 Policies 

 Finance and incentives 

 Communications 

 Management and processes 

 Passive design measures 

 New materials 

 Renewable energy generation 

 Water conservation 

 Operation 

 Recycling 

 Others (please specify)………………… 

 
16. Innovations adaptable to the refurbishment of existing buildings are more important than innovations for 

new buildings in the period 2010-2030. 
  Strongly disagree   Disagree   Neutral   Agree   Strongly agree 

Any comments? .......................................................................................................................................................... 

 
17. Applying integrated design procedures (close cooperation among architects, engineers, consultants, etc.) is 

important to achieve the Smart-Eco Vision objectives. 
  Strongly disagree   Disagree   Neutral   Agree   Strongly agree 

Any comments? .......................................................................................................................................................... 
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18. The energy saving and efficient technologies with high potentials to impact Smart-ECO buildings are 

(please rank from 1 to 7 on potential impact where 1=high, 7=low): 
  Insulation 

  Passive cooling 

  Lighting 

  Passive solar 

  Orientation 

  Innovative materials 

  Water conservation and storage 

 

 Others (please specify)………………………………………………………..…………………………………..................... 

 
19. The renewable technologies with high potentials to impact Smart-ECO buildings are (max 3): 

 Wind related technologies 

 Solar thermal 

 PV 

 Earth energy 

 Biomass 

 Cogeneration (CHP) 

 Fuel cells 

 Others (please specify) 

………………………………… 

 
20. Energy generation related innovations should focus on (select max 2): 

 Improving large power plant efficiency 

 Increase energy generated at building level 

 Develop more local / district plants 

 Increase large-scale renewable power generation 

 
21. The most important ‘Operation’ to help improve innovation are (select max 3): 

 Building management system 

 Air quality control sensors 

 Waste management plan 

 Intelligent lighting 

 Daylight dependent control sys 

 Robustness to user behaviour 

 Automation or controls for energy saving 

 Post occupancy monitoring 

 Others (please specify)…………………… 

 

Any other comments? 

 

 

 

 

Further details regarding the SMART-ECO project may be found at the URL: http://www.smart-eco.eu 
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Annex 5: Smart-ECO Questionnaire 3 

WP4: Evaluation metrics  

Leo Bakker, TNO, The Netherlands 

Smart-ECO is an EC funded SSA being coordinated by the University of Gävle to set up a network of 
Stakeholders from the built sector able create and a generic vision framework for eco-buildings, determine what 
innovations could be useful for realising the vision and identify those elements that have the highest impact 
potentials. The project has been carried out but a number of workpackages (WPs); the three main technical 
workpackages are WP2 which has developed the Vision for sustainable smart eco-buildings in 2030; WP3 has 
determined the main innovations which could be used to realise the vision and WP4 aims to evaluate the 
innovations from WP3 to identify those which will have the highest impact toward realising the vision that has 
been formulated. 

As part of the project a Stakeholder group comprising technical experts, industrialists, property developers, 
materials experts, architects, builders, demolition companies and educationalists has been set up with a total of 
66 experts. These stakeholders have been invited to assist in the project to comment upon the work carried out 
and provide valuable feedback on the technical work carried out by completing questionnaires. To date two 
questionnaires have been carried out, the first questionnaire (Q1) focussed on the Vision work and the second 
questionnaire (Q2) focussed on the innovations and the following results have been obtained: 

Q1 (WP2-Vision): 58 completed questionnaires 
Most important issues in ranked order as identified by Stakeholders: 
1. Lifecycle aspects of buildings 
2. Minimum energy consumption 
3. Monitoring of buildings 
4. Building user manuals 

5. Building adaptability 
6. Local issues 
7. Dismantling of buildings 
8. Setting up of buildings 

Q2 (WP3-Innovations): 51 completed questionnaires: Most important innovations identified, in ranked order: 
“Best energy saving” “Highest potential impact” “Best renewable energies” “Operational aspects” 

1. Insulation  
2. Passive cooling 
3. Passive solar 
4. Lighting 
5. Orientation  
6. Innovative material 
7. Water conservation 

1. Renewable energy 
2. Passive measures 
3. Operation 
4. Finance incentives 
5. New materials 
6. Management 
7. Education 
8. Policies 
9. Recycling 
10. Communications 
11. Water conservation 

1. Solar thermal 
2. Co-generation 
3. Earth energy 
4. Photovoltaics 
5. Biomass 
6. Wind technologies 
7. Fuel cells 

1. Building management 
systems 

2. Automation 
3. Robustness to users 
4. Monitoring 
5. Waste management 
6. Intelligent lighting 
7. Air quality control 
8. Daylight controls 

WP4 continues the work of the Smart-ECO project and focuses on the methodology that should be used to 
evaluate the various innovations presented in WP3 with regard to assessing the potential contribution they are 
likely to make towards achieving the vision developed in WP2, as well as their likely level of impact if the 
innovation is adopted widely throughout the EU. In addition, the evaluation workpackage focuses on assessing 
the technical and application specific aspects identified from the following four tasks: 

T4.1 Regional preconditions: This task has focused on the regional preconditions for the application of 
innovative technologies. 

T4.2 Evaluation of innovation potential and efficiency: The task addresses the potential and the efficiency of 
innovative technologies with reference to the performance of buildings applying the technologies.  

T4.3 Operation of innovative buildings: The task elaborates on the novelties that operators of smart sustainable 
eco-buildings need to handle. Usability and prevention of mal-operation (“smartness”) are key aspects ensuring 
the intended efficiency of innovative eco-buildings to be achieved in practice. Operation includes consideration 
of maintainability and preconditions for long-term efficiency. 

T4.4 Mapping issues related to sustainability: This task gives an overview of the issues of sustainable smart 
eco-buildings in the EU. The issues related to sustainable eco-buildings and innovative technologies on the one 
hand and topics in policies and directives on the other hand are mapped. The task results in an identification of 
the focus area as well as the gaps that need to be addressed in order to sustain development towards the vision. 
The integral approach will be used to manage and interrelate this complex information. 
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T4.5 Life performance: The task addresses the evaluation of long-term technical performance (“life 
performance”) of innovative technologies, combining the concepts of performance based building, service life 
planning, environmental and economic life cycle assessment (LCA and LCC) and life management systems. 

 

 

 

Further details regarding the SMART-ECO project may be found at the URL: http://www.smart-eco.eu. 

 

 

 

Stakeholders’ views to identify the evaluation process  

We would like to solicit views on the key issues that have been identified by the Smart-ECO consortium to 
ensure that the Smart-ECO sustainable building vision has a sound grounding within the community. This is the 
third questionnaire that focuses on identifying the process needed to be followed in evaluating the innovations 
which have been identified in WP3 to realise the Smart-ECO vision. We are grateful for your assistance to date 
with gathering the data for the first two Smart-ECO questionnaires on the “Vision” and the “Innovations” which 
are used here to formulate this third questionnaire on “Evaluation”. We would value your contribution to this 
questionnaire as well. 

We very much appreciate your help, and hope this work and its results will be of interest to you.  The final report 
of the Smart-ECO project results will be sent to all active stakeholders. 

Very brief anonymous information about you. 
I am   Male 
   Female 

I live in (give name of country) 
................................... 

I am interested in environmental issues 
  No    Don’t know          Yes 

 
Please, fill in the parts of the questionnaire that are applicable to you. 
My areas of expertise and experience are the following (tick all that apply).  

  Authorities    Technical experts    Industry    Material expert 
  Developer    Architect      Builder    Occupant 
  Demolition expert   Education     Other (Please specify):......................... 

 
1. In order to perform holistic evaluations of the innovative technologies, the main viewpoints that need to be 

considered from WPs 2 and 3 are stated below; please rank in order of priority (1: highest; 2 next highest, etc): 
 Regional pre-conditions   Technical performance   Economic   Sustainable   Social 

Other and any comments? ….......................................................................................................................................... 

 
2. The main issues to be included in the regional pre-conditions for performing the evaluations, in ranked order, 

are: 
  Climatic conditions   Local building regs   Local policies   Geographical features  Other: ............... 

Any comments? ................................................................................................................................................................. 

 
3. The main issues to be included in performing technical evaluations of the innovations, in ranked order, are: 

  Requirements met?   Robustness   Reliability   Maintainability  Other: ............... 

Any comments? ................................................................................................................................................................ 

 
4. The main issues to be included in performing economic evaluations of the innovations, in ranked order, are: 

  Set up costs   Operational costs   Cost-benefit   Service length  Other: ............... 

Any comments? ............................................................................................................................................................... 
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For questions 5 – 8 please assess the potential contribution that the top innovations identified in Q2 could make 
to the various issues that are important to the Vision as determined by Q1. To do this please enter a number 
between 0 – 5 in each box, where 0 indicates no potential contribution, and 5 indicates maximal contribution. 
The boxes which are shaded are felt to be no applicable for the innovation under question. However if you feel 
that some contribution could be made with respect to that issue, feel free to enter a number between 0 – 5. 

5. Please assess the potential impact of the most important energy saving innovations identified in Q2. 
Vision “issue” (Q2) Min energy Monitoring Local issues User manuals Adaptability Life cycle Setting up Dismantling 

(Assessment criteria) Reduces 
energy 

Increases 
awareness 

Regional 
conditions Easy to use Adaptable Easily 

reuseable 
Ease to set 

up 
Ease to 

dismantle 
1. Insulation         
2. Passive Cooling         
3. Passive solar         
4. Lighting         
5. Orientation         
1st other?...................         
2nd other?...................         

6: Please assess the innovations which are felt to have the highest potential impact as identified in Q2. 
Vision “issue” (Q2) Min energy Monitoring Local issues User manuals Adaptability Life cycle Setting up Dismantling 

(Assessment criteria) Reduces 
energy 

Increases 
awareness 

Regional 
conditions Easy to use Adaptable Easily 

reuseable 
Ease to set 

up 
Ease to 

dismantle 
1. Renewable energy         
2. Passive measures         
3. Operation         
4. Finance incentives         
5. New materials         
1st other?...................         
2nd other?...................         

7: Please assess the potential impact of the most important renewable energy innovations identified in Q2. 
Vision “issue” (Q2) Min energy Monitoring Local issues User manuals Adaptability Life cycle Setting up Dismantling 

(Assessment criteria) Reduces 
energy 

Increases 
awareness 

Regional 
conditions Easy to use Adaptable Easily 

reuseable 
Ease to set 

up 
Ease to 

dismantle 
1. Solar thermal         
2. Co-generation         
3. Earth energy         
4. Photovoltaics         
5. Biomass         
1st other?...................         
2nd other?...................         

 

8: Please assess the potential impact of the most important operational aspect innovations identified in Q2. 
Vision “issue” (Q2) Min energy Monitoring Local issues User manuals Adaptability Life cycle Setting up Dismantling 

(Assessment criteria) Reduces 
energy 

Increases 
awareness 

Regional 
conditions Easy to use Adaptable Easily 

reuseable 
Ease to set 

up 
Ease to 

dismantle 
1. Building management sys         
2. Automation         
3. Robustness to users         
4. Monitoring         
5. Waste management         
1st other?...................         
2nd other?...................         
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For questions 9-12 please assess the potential contribution that the top innovations identified in Q2 could make 
to the key decision criteria identified in WP4. To do this please enter a number between 0 – 5 in each box, where 
0 indicates no potential contribution, and 5 indicates maximal contribution. 

9: Please assess the most important energy saving innovations identified in Q2 with respect to the WP4 criteria. 

Assessment criteria How effective is it? Does it have large 
potential? 

How sustainable 
is it? 

How cost 
effective is it? 

How easy is it to 
implement? 

1. Insulation      
2. Passive Cooling      
3. Passive solar      
4. Lighting      
5. Orientation      
1st other?...................      
2nd other?...................      

 

10: Please assess the innovations having the highest potential impact identified in Q2 with respect to the WP4 
criteria. 

Assessment criteria How effective is it? Does it have large 
potential? 

How sustainable 
is it? 

How cost 
effective is it? 

How easy is it to 
implement? 

1. Renewable energy      
2. Passive measures      
3. Operation      
4. Finance incentives      
5. New materials      
1st other?...................      
2nd other?...................      

 

11: Please assess the most important renewable energy innovations identified in Q2 with respect to the WP4 
criteria. 

Assessment criteria How effective is it? Does it have large 
potential? 

How sustainable 
is it? 

How cost 
effective is it? 

How easy is it to 
implement? 

1. Solar thermal      
2. Co-generation      
3. Earth energy      
4. Photovoltaics      
5. Biomass      
1st other?...................      
2nd other?...................      

 

12: Please assess the most important operational innovations identified in Q2 with respect to the WP4 criteria. 

Assessment criteria How effective is it? Does it have large 
potential? 

How sustainable 
is it? 

How cost 
effective is it? 

How easy is it to 
implement? 

1. Building management system      
2. Automation      
3. Robustness to users      
4. Monitoring      
5. Waste management      
1st other?...................      
2nd other?...................      

 

13: What are important issues related to the validation of implementing the innovations within Smart-Eco 
buildings? 

..................................................................................................................................................................................... 

..................................................................................................................................................................................... 

..................................................................................................................................................................................... 
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..................................................................................................................................................................................... 

 

For questions 14-15 estimate the market perspective for the innovations considered and the likely take up rates at 
the EU level (in percentage) within the built sector over various timescales. 

14: From all the best energy innovations identified in Q2 estimate the market perspective for the timescales 
requested. 

 Likely product? Take up % by 2015 Take up % by 2020 Take up % by 2025 Take up % by 2030 
1. Insulation      
2. Passive Cooling      
3. Passive solar      
4. Lighting      
5. Orientation      
1st other?...................      
2nd other?...................      

 

15: From all the renewable energy innovations from Q2 estimate the market perspective for the timescales 
requested. 

 Likely product? Take up % by 2015 Take up % by 2020 Take up % by 2025 Take up % by 2030 
1. Solar thermal      
2. Co-generation      
3. Earth energy      
4. Photovoltaics      
5. Biomass      
1st other?...................      
2nd other?...................      
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