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Output 1 – Training Needs Analysis – Vertical Gardening 

 

Executive summary 

Researchers from the University of Greenwich, in collaboration with the other partners in 

the Vertical Plant Life Project, coordinated the design, implementation and analysis of a 

survey of entrepreneurs, experts and other relevant organizations who deal with living walls 

in a professional capacity in various European countries. The survey was focused on 

acquiring information about the knowledge, competencies and skills needed for building 

and maintaining of the vertical green walls. 

 

Methodology 

The survey was undertaken among two distinct cohorts: manufacturers and installers of 

living walls (A1) and university experts from Architecture and Landscape departments (A2). 

A1 – The questionnaire for manufacturers and installers of living walls (Appendix 1) was 

designed to assess the perceived importance of knowledge about the benefits of living 

walls, their costing and specification, plant knowledge and installation, as well as IT 

knowledge and competency, and general aptitude and competences. Respondents were 

asked to rate the importance of this knowledge: of little or no importance (1); of minimal 

importance (2); of moderate importance (3); rather important (4); and of great importance 

(5). 

The questionnaire was distributed using SurveyMonkey to 49 manufacturers and installers 

of living walls in 13 European countries: Austria, Belgium, Switzerland, Czech Republic, 

Germany, Spain, France, Hungary, Italy, Netherlands, Sweden, Slovenia and the United 

Kingdom. 

A2 – The questionnaire for university experts in Architecture and Landscape departments 

(Appendix 2) was designed to assess whether members of the university department are 

actively engaged in research into the benefits of living walls, and whether living walls and 

related topics form part of the curriculum. Respondents were asked to give yes/no answers 

to the questions, and to supply further information if applicable. 

The questionnaire was distributed using SurveyMonkey to 69 university experts in 27 

European countries: Austria, Bosnia and Herzegovina, Belgium, Bulgaria, Switzerland, Czech 

Republic, Denmark, Germany, Estonia, Spain, France, Greece, Croatia, Hungary, Iceland, 

Italy, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Sweden, Slovenia, Slovakia, 

Turkey and the United Kingdom. 



Results 

A1 – 21 questionnaire responses were received from eight countries – UK (7), Netherlands 

(5), Germany (2), Czech Republic (2), Switzerland (2), Hungary (1), Italy (1) and Spain (1) – 

giving a completion rate of 43%. However, three were incorrectly completed and therefore 

invalid – Germany (2) and Netherlands (1) – leaving 18 for the analysis (Appendix 3). 

The survey results reveal that among manufacturers and installers of living walls, knowledge 

of the different types of living wall systems and their benefits (ecosystem services) are 

perceived to be more important than knowledge about the technical issues of costing and 

specifying, in particular in the UK and the Netherlands.  

Plant knowledge is considered to be of great importance in all the countries, except in the 

Czech Republic where it is considered to be of only moderate importance. Understanding 

the growing requirements of plants, such as light, humidity, and temperature, and knowing 

how to troubleshoot problems, are considered to be the two most important elements of 

plant knowledge. Understanding plant selection, in terms of factors such as plant life cycle 

and habit, is considered to be as important as understanding plant maintenance, such as 

fertigation, pruning, and pests and diseases. Understanding the effect of microclimate on 

plants is perceived to be more important than knowing how to plant a plant. In general, 

knowledge of planting design specification is considered to be the least important issue, 

although respondents from Spain, Hungary, Italy and the UK rated this as being of great 

importance.   

As far as the installation of living walls is concerned, the survey revealed that for 

manufacturers and installers of living walls, knowledge and competency in installing 

irrigation systems is of most importance, followed by knowledge and competency in 

construction techniques, such as waterproofing the existing structure and calculating the 

weight of the wall. Less important are knowledge and competency in Health and Safety 

Regulations, and knowing how to install electricity, lighting and sensors. Awareness of 

planning regulations is considered to be of only moderate importance, except in Spain, 

Hungary and Italy where it is considered to be of great importance.  

IT knowledge and competency are generally not considered to be as important as 

knowledge about plants or how to install living walls. Knowledge of remote monitoring 

software is considered to be more important than data management and competency in 

using design software such as CAD, spreadsheets and presentation programmes.  

Finally, problem solving and self-motivation skills are considered to be the most important 

of a suite of general skills and competences, with leadership skills and conflict management 

skills being perceived to be the least important. 

 



A2 – 29 questionnaire responses were received from 12 countries – Spain (6), UK (5), Italy 

(4), Netherlands (3), Czech Republic (2), Portugal (2), Belgium (2), Germany (1), Croatia (1), 

Slovenia (1), Sweden (1) and Turkey (1) – giving a completion rate of 42% (Appendix 4). 

Of the respondents, fifteen experts from eight countries have published research about 

living walls; the respondents from Belgium, Germany, the Netherlands and Slovenia have 

not. The majority of this research is very recent (since 2010), and the topics include: 

 The use of interior living walls to reduce air temperature 

 The use of interior living walls as biofilters 

 Irrigation systems for living walls 

 Lighting systems for living walls 

 Plant performance in living walls  

 Wind tunnel analysis of artificial substrate 

 The thermal energy performance of living walls 

 A carbon dioxide sequestration model for living walls 

 A life cycle evaluation of living walls 

 Sustainability of living walls for building retrofits 

 Living walls and urban ecology 

 

Living walls form part of the university teaching curriculum, except for the respondents from 

Germany and Turkey. An introduction to living walls is taught as a topic within courses such 

as Green Engineering, Plants and Planting Systems, and Sustainability Techniques. A 

minority of universities, in Spain and Italy, teach specialisation courses in living walls, and 

include them as topics for research projects and dissertations. 

Topics relating to new and emerging technologies form part of the university teaching 

curriculum, except for the respondents from Germany and Croatia. The most widely taught 

topic is urban street canyon reduction, followed by thermal insulation, biodiversity, water 

resource management, health and well-being, green and blue infrastructure support, urban 

food production, acoustic mitigation, particulate matter reduction, urban street canyon 

reduction, and volatile organic compound (VOC) reduction. All of these topics are taught in 

universities in Spain, Italy, the Netherlands and the UK. At the other end of the spectrum, 

only urban heat island reduction, biodiversity and urban food production are taught at the 

universities of the respondents from the Czech Republic. 

Topics relating to plants and ecology form part of the university teaching curriculum, except 

for the respondent from Germany. The most widely taught topic is ecology, followed by 

planting design, plant selection, plant requirements, plant maintenance, planting methods, 

and the effect of microclimate on plants. All of these topics are taught at the universities of 

the respondents from Spain, Italy, the Netherlands, the UK, Slovenia, and the Czech 



Republic. At the other end of the spectrum, only ecology and planting design are taught at 

the universities of the respondents from Belgium. 

Topics relating to construction and architecture are not taught at the universities of the 

respondents from Belgium, Germany and Turkey. The most widely taught topic is building 

construction, followed by building and planning regulations, structural engineering, 

rainscreens and cladding, wind modelling and Health and Safety regulations. All of these 

topics are taught at the universities of the respondents from Spain and the UK. At the other 

end of the spectrum, only building construction and structural engineering are taught at the 

university of the respondent from Slovenia, while only building construction and building 

and planning regulations are taught at the university of the respondent from Croatia. 
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Appendix 1 – Questionnaire for living wall manufacturers/suppliers 

1. Living walls – please rate the importance of the following:  

 Knowledge of the different types of living wall systems 
 Benefits of living walls in general terms 
 How to calculate the cost of a living wall in general terms 
 How to write a specification for a living wall - including construction drawings, 

specifying fixings appropriate to weight, etc.  

2.  Plant knowledge – please rate the importance of the following:  

 Understanding plant growing requirements (light, humidity, temperature etc.) 
 Understanding of plant selection (plant life cycle, habit etc.) 
 Understanding of plant maintenance (fertigation, pruning, pests and diseases etc.)  
 Understanding of microclimate and its effect on plants 
 Knowledge of how to plant a plant 
 Knowledge of planting design specification (how to read a planting plan provided by 

others) 
 Diagnostic skills - how to troubleshoot problems with plants in a living wall 

3.  Living Wall Installation – please rate the importance of the following:  

 Knowledge and competency of construction techniques (waterproofing existing 
structure, calculating weight etc.) 

 Knowledge and competency of Health and Safety regulations 
 Knowledge of, and competency to install irrigation systems 
 Knowledge and competency to install electricity, lighting and sensors 
 Awareness of Planning Regulations (pertaining to living walls) 

4. IT Knowledge and competency – please rate the importance of the following:  

 Competency in using design software such as CAD, Spreadsheet and Presentation 
programmes 

 Knowledge of remote monitoring software 
 Data management 

5. General aptitude and competences – please rate the importance of the following:  

 Communication skills (oral and written) 
 Conflict management skills 
 Problem solving skills 
 Self motivation skills 
 Teamworking skills 
 Leadership skills (to make judgements, manage and motivate others) 
 Creative thinking (develop new ideas and methods to deal with routine matters) 
 Entrepreneurial skills (to create new opportunities and take associated risks)  



Appendix 2 – Questionnaire for university experts 

1. Has your institute published any papers relating to living walls? If yes, please specify  

2.  Do living walls form any part of your curriculum? If yes, please specify 
 
3. New and emerging technologies– please indicate which of the following topics are 

taught at your institution 

 Acoustic mitigation 
 Thermal insulation  
 Water resource management 
 Particulate matter reduction 
 Volatile organic compound (VOC) reduction  
 Urban heat island reduction  
 Urban street canyon reduction 
 Biodiversity  
 Urban food production 
 Health and well-being  
 Green and blue infrastructure support 
 Is there anything more you'd like to add?  

4.  Plants and ecology – please indicate which of the following topics are taught at your 
institution 

 Plant growing requirements (light, humidity, temperature etc.)  
 Plant selection (plant life cycle, habit etc.)  
 Plant maintenance (fertigation, pruning, pests and diseases etc.)  
 Microclimate and its effect on plants 
 Planting methods 
 Planting design (including specification)  
 Ecology 
 Is there anything more you'd like to add?  

5.  Construction and architecture – please indicate which of the following topics are taught 
at your institution 

 Building construction  
 Rainscreens and cladding 
 Structural engineering 
 Wind modelling 
 Building and planning regulations  
 Health and safety regulations 
 Is there anything more you'd like to add?  

 



Appendix 3 

A1  Aggregate Data

December 2015

Participant Information

CH CZ ES HU IT NL UK

Total 

Respondents

Count of RESPONSE NUMBER 2 2 1 1 1 4 7 18

Note:

There were 21 respondents in total but 3 were disqualified, leaving 

18 for the analysis of this survey.

respondent number 5 - NL - did not respond to any of the 

questions.

respondent number 7 & 13 - DE - responded to all questions with 

the same reply ' 5 of great importance', therefore skewed the 

figures. Respondent number 13 additionally responded 'N/A' to  

Q2.2 - Benefits of living walls in general terms.

None of the disqualified provided any other comments.



(Living Wall Systems)

Q2 - Please rate the importance of the following:

Values CH CZ ES HU IT NL UK TOTALS

Total sum 

average

 Q2.1 - Knowledge of the different types of living wall systems. 5.00 4.50 5.00 4.00 5.00 3.75 4.57 80.00 31.82

 Q2.2 - Benefits of living walls in general terms. 3.00 5.00 5.00 4.00 5.00 4.00 4.00 74.00 30.00

 Q2.3 - How to calculate the cost of a living wall in general terms. 4.00 4.50 5.00 5.00 5.00 3.00 3.43 68.00 29.93

 Q2.4 - How to write a specification for a living wall - including construction drawings, specifying fixings appropriate to weight, etc. 3.50 4.50 4.00 4.00 5.00 3.00 3.57 66.00 27.57

Sum Average Totals by Country 15.5 19 19 17 20 14 16 288

Conclusions:

Overall, the sum  total & sum average of A1 target group rank the following  in order of importance (note - sum total is weighted towards the UK 

who had more respondents):

1st - Q2.1  = 80 / 31.82

2nd -Q2.2  = 74 / 30

3rd - Q2.3 = 68 / 29.93

4th - Q2.4 = 66 / 27.57

 

Q2.1 - on sum average CH, ES, IT & UK rank this of 'great importance' while NL  ranks this of  'moderate' importance.

Q2.2 - on sum average CZ, ES, HU, IT & UK rank this mainly as 'great importantce' while CH ranks this as 'moderate' importance.

Q2.3 - on sum average CH, CZ, ES, HU, IT rank this mainly as of 'great importance' while NL & UK rank this as 'minimal to moderate' importance.

Q2.4 -  on sum average CZ, ES, HU & IT rank this mainly as of 'great importance' while CH, NL & UK rank this as 'minimal to moderate' 

importance.

Based on sum average totals by country (possible 20 out of 20 ) the following A1 target countries rank the importance of living wall systems:

1st - IT (value everything equally and of great importance at 20 /20)

2nd - CZ & ES (19/20 )

3rd -  HU (17/20)

4th - UK (16 /20)

5th - CH (15.5 / 20)

6th - NL (11/20)



(Plant Knowledge)

Q3 - Please rate the importance of the following:

Values CH CZ ES HU IT NL UK TOTALS

Total sum 

average

 Q3.1 - Understanding plant growing requirements (light, humidity, temperature etc). 5.00 3.50 5.00 5.00 5.00 5.00 5.00 87.00 33.50

 Q3.2 - Understanding of plant selection (plant life cycle, habit etc). 4.50 3.50 5.00 5.00 5.00 4.75 5.00 56.00 32.75

 Q3.3 - Understanding of plant maintenance (fertigation, pruning, pests and diseases etc). 5.00 3.00 5.00 5.00 5.00 4.75 5.00 56.00 32.75

 Q3.4 - Understanding of microclimate and its effect on plants. 4.00 3.00 5.00 5.00 5.00 4.50 4.71 53.00 31.21

 Q3.5 - Knowledge of how to plant a plant. 4.50 4.00 4.00 4.00 5.00 4.50 4.86 54.00 30.86

 Q3.6 - Knowledge of planting design specification (how to read a planting plan provided by others). 3.50 3.50 5.00 5.00 5.00 3.75 4.71 52.00 30.46

 Q3.7 - Diagnostic skills - how to troubleshoot problems with plants in a living wall. 5.00 3.50 5.00 5.00 5.00 4.50 5.00 57.00 33.00

Sum Average Totals by Country 31.5 24 34 34 35 32 34



Conclusions:

Overall, the sum total & sum average of A1 target group rank the following  in order of importance (note - sum 

total is weighted towards the UK who had more respondents):

1st - Q3.1 = 87 / 33.50

2nd - Q3.7 = 57 / 33

3rd - Q3.2 & Q3.3 = 56 / 32.75

4th - Q3.5= 54 / 30.86

5th - Q3.4 = 53 / 31.21

6th - Q3.6 = 52 / 30.46

Q3.1 - on sum average all but CZ  rank this of 'great importance', CZ  ranks this of  'moderate' importance.

Q3.2 - on sum average all but CZ  rank this mainly of 'great importance', CZ  ranks this of  'moderate' 

importance.

Q3.3 - on sum average all but CZ  rank this mainly of 'great importance', CZ  ranks this of  'moderate' 

importance.

Q3.4 - on sum average all but CZ  rank this mainly of 'great importance', CZ  ranks this of  'moderate' 

importance.

Q3.5 - on sum average all but IT  rank this mainly of 'rather important', IT  ranks this of  'great importance'.

Q3.6 - on sum average ES, HU, IT, & UK  rank this mainly of 'great importance' while CH, CZ, NL  ranks this of  

'moderate importance'.

Q3.7 -  on sum average all but CZ  rank this of 'great importance', CZ  ranks this of  'moderate' importance.

Based on sum average totals by country (possible 35 out of 35) the following A1 target countries rank the 

importance of plant knowledge:

1st - IT (value everything equally and of great importance at 35/35)

2nd - ES, HU & UK  (34/35 )

3rd -  NL (32/35)

4th - CH (31.5/35)

5th - CZ (24/35)



(Living Wall Installation)

Q4 - Please rate the importance of the following:

Values CH CZ ES HU IT NL UK TOTALS

Total sum 

average

 Q4.1 - Knowledge and competency of construction techniques (waterproofing existing structure, calculating weight etc). 4.00 4.50 5.00 5.00 5.00 4.25 4.14 78.00 31.89

 Q4.2 - Knowledge and competency of Health and Safety regulations. 4.00 3.00 5.00 5.00 5.00 4.50 4.43 78.00 30.93

 Q4.3 - Knowledge of, and competency to install irrigation systems. 4.00 4.50 5.00 5.00 5.00 4.25 5.00 84.00 32.75

 Q4.4 - Knowledge and competency to install electricity, lighting and sensors. 4.00 3.50 4.00 5.00 5.00 4.00 4.43 76.00 29.93

 Q4.5 - Awareness of Planning Regulations (pertaining to living walls). 3.50 3.00 5.00 5.00 5.00 4.00 3.43 68.00 28.93

Sum Average Totals by Country 19.5 19 24 25 25 21 21

Conclusions:

Overall, the sum total & sum average of A1 target group rank the following  in order of importance (note - sum total is weighted towards 

the UK who had more respondents):

1st - Q4.3 = 84 / 32.75

2nd - Q4.1 = 78 / 31.89

2nd - Q4.2 = 78 / 30.93

3rd - Q4.4 = 76 / 29.93

4th - Q4.5 = 68 / 28.93

Q4.1 - on sum average all rank this mainly of 'rather important' to  'great importance'.

Q4.2 - on sum average all rank this mainly of 'rather important' to  'great importance' while CZ  ranks this of  'moderate' importance.

Q4.3 - on sum average all rank this mainly of 'rather important' to  'great importance'.

Q4.4 - on sum average HU & IT rank this of 'great importance',  CH, ES, NL & UK rank this as 'rather important' while CZ  ranks this of  

'moderate' importance.

Q4.5 - on sum average ES, HU & IT rank this as of 'great importance' while CH, CZ & UK rank this as as of 'moderate imporance'. 

Based on sum average totals by country (possible 25 out of 25) the following A1 target countries rank the importance of knowlege & 

competency to safely install a living wall:

1st - HU & IT (value everything equally and of great importance at 25/25)

2nd - ES  (24/25 )

3rd -  NL & UK (21/25)

4th - CH (19.5/25)

5th - CZ (19/25)



(IT Knowledge and Competency)

Q5 - Please rate the importance of the following:

Values CH CZ ES HU IT NL UK TOTALS

Total sum 

average

 Q5.1 - Competency in using design software such as CAD, Spreadsheet and Presentation programmes. 2.50 3.00 4.00 4.00 4.00 2.50 2.86 53.00 22.86

 Q5.2 - Knowledge of remote monitoring software. 3.50 4.00 4.00 5.00 4.00 3.50 4.29 72.00 28.29

 Q5.3 - Data management. 2.50 3.00 5.00 4.00 4.00 3.50 3.43 62.00 25.43

Sum Average Totals by Country 8.5 10 13 13 12 9.5 11

Conclusions:

Overall, the sum total & sum average of A1 target group rank the following  in order of importance (note - sum 

total is weighted towards the UK who had more respondents):

1st - Q5.2 = 72 / 28.29

2nd - Q5.3 = 62 / 25.43

3rd - Q5.1 = 53 / 22.86

Q5.1 - on sum average ES, HU & IT rank this as 'rather important', CZ as of 'moderate importance', CZ, NL & UK as 

of 'minimal importance'.

Q5.2 - on sum average all rank this mainly as of 'moderate importance' to  'rather important' while HU alone   ranks 

this as of  'great importance'.

Q5.3 - on sum average ES, HU & IT rank this mainly of 'rather important' to  'great importance', while CH, CZ, NL & 

UK rank this as of 'minimal to moderate importance'.

Based on sum average totals by country (possible 15 out of 15) the following A1 target countries rank the 

importance of IT knowlege & competency to communicate information to do with construction, maintenance and 

business administration (including sales) of living walls:

1st - ES & HU (13/15)

2nd - IT  (12/15)

3rd -  UK (11/15)

4th - CZ (10/15)

5th - CH (8.5/15)



(General Aptitude and Competences)

Q6 - Please rate the importance of the following:

Values CH CZ ES HU IT NL UK TOTALS

Total sum 

average

 Q6.1 - Communication skills (Oral and written). 4.00 5.00 4.00 4.00 5.00 4.25 3.71 74 29.96

 Q6.2 - Conflict management skills. 3.00 4.50 5.00 4.00 4.00 4.00 3.43 68 27.93

 Q6.3 - Problem solving skills. 4.50 4.50 5.00 4.00 4.00 4.25 4.00 76 30.25

 Q6.4 - Self motivation skills. 5.00 4.00 5.00 4.00 5.00 4.00 3.86 75 30.86

 Q6.5 - Teamworking skills. 4.00 3.00 4.00 4.00 5.00 4.25 4.14 73 28.39

 Q6.6 - Leadership skills (to make judgements, manage and motivate others). 3.00 2.50 5.00 4.00 5.00 4.00 4.00 69 27.50

 Q6.7 - Creative thinking (develop new ideas and methods to deal with routine matters). 5.00 4.00 4.00 4.00 5.00 4.25 3.71 74 29.96

 Q6.8 - Entrepreneurial skills (to create new opportunities and take associated risks). 3.50 4.00 5.00 4.00 5.00 3.50 3.00 64 28.00

Sum Average Totals by Country 32.00 31.50 37.00 32.00 38.00 32.50 29.86

Conclusions:

Overall, the sum total of A1 target group rank the following  in order of importance (note - sum total 

is weighted towards the UK who had more respondents):

1st - Q6.3 = 76 / 30.25

2nd - Q6.4 = 75 / 30.86

3rd - Q6.1  & Q6.7= 74 / 29.96

4th - Q6.5 = 73 / 28.39

5th - Q6.6 = 69 / 27.50

6th - Q6.2 = 68 / 27.93

7th - Q6.8 = 64 / 28.00

Overall sum average of A1 target group rank the following  in order of importance:

1st - Q6.4 = 30.86

2nd -Q6.3 = 30.25

3rd - Q6.1 & Q6.7 = 29.96

4th -Q6.5 = 28.39

5th - Q6.8 = 28.00

6th - Q6.2 = 27.93

7th - Q6.6 = 27.50



Q6.1 - on sum average,  all apart from UK rank this as 'rather important' to of 'great importance', UK 

ranks this as of  'moderate importance'.

Q6.2 - on sum average, all apart from CH & UK rank this as of 'rather important' to  'great 

importance', CH & UK rank this as of 'moderate importance'.

Q6.3 - on sum average, all rank this as of 'rather important' to 'great importance'. 

Q6.4 - on sum average, all apart from UK rank this as of 'rather important' to 'great importance', UK 

ranks this as of 'moderate imporatance'.

Q6.5 - on sum average, all apart from CZ rank this as of 'rather important' to 'great importance', CZ 

ranks this as of 'moderate imporatance'.

Q6.6 - on sum average, all apart from CH & CZ rank this as of 'rather important' to 'great importance', 

CH  ranks this as of 'moderate imporatance' while CZ ranks this as of 'minimal importance'.

Q6.7  - on sum average, all apart from UK rank this as of 'rather important' to 'great importance', UK 

ranks this as of 'moderate imporatance'.

Q6.8  - on sum average, ES & IT rank this as of 'great importance', CZ & NL rank this as 'rather 

important', while CH, NL & UK rank this as of 'moderate imporatance'.

Based on sum average totals by country (possible 40 out of 40) the following A1 target countries rank 

the importance of one's general aptitude and competencies to work with, lead and develop business:

1st - IT (38/40)

2nd - ES (37/40)

3rd - NL (32.50/40)

4th - CH & HU (32/40)

5th - CZ (31.50/40)

6th - UK (29.86 / 40



Vertical Plant Life Appendix 2 

A2 Aggregate Data

Dec 2015

Column Labels

BE CZ DE ES HR IT NL PT SE SL TR UK Total

Responses per Country 2 2 1 6 1 4 3 2 1 1 1 5 29

shelley
Typewriter
4



Research and Teaching about Living Walls

Values BE CZ DE ES HR IT NL PT SE SL TR UK TOTALS

Q2 - Has your institute published any papers relating to living walls? 0 1 0 4 1 3 1 1 1 0 1 2 15

Q3  - Do living walls form any part of your curriculum? 2 1 0 6 1 2 2 2 1 1 0 4 22

Conclusions:

Of 12 countries, 7 countries have published works relating to living walls. The 

following indicate total responses from each country:

CZ = 1 , ES = 4, IT = 3, PT = 1, SE =1, TR = 1 & Uk = 2

1 country indicated it has published works but did not specify:

HR

4 countries have not published works:

BE, DE, NL & SL

Of 12 countries, 10 countries include living walls as part of their curriculum. The 

following indicate total responses from each country:

BE = 2, CZ = 1, ES = 6, IT = 2, NL = 2, PT = 2, SE = 1, SL = 1, UK = 4.

However 1 country indicated it includes living walls as part of their curriculum but did 

not specify:

HR = 1

2 countries did not include living walls as part of their curriculum:

DE & TR.



Published works relating to living walls.

Country / Publication Information

BE

(blank)

DE

Franco Salas, A., Fernández Cañero, R., Pérez Urrestarazu, L., Valera Martínez, D.L. 2012. Wind tunnel analysis of artificial substrates used in active living walls for 

indoor environment conditioning in Mediterranean buildings. Building and Environment 51: 370-378. Fernández Cañero, R., Pérez Urrestarazu, L., Franco Salas, A. 

2012. Assessment of the cooling potential of an indoor living wall using different substrates in a warm climate. Indoor and built environment 21 (5): 642-650. 

Perez-Urrestarazu, L.; Egea, G.; Franco-Salas, A.; Fernandez-Cañero, R. 2014. Irrigation systems evaluation for living walls. Journal of Irrigation and Drainage 

Engineering 140 (4): 04013024-1/11, doi: 10.1061/(ASCE)IR.1943-4774.0000702. Egea, G., Pérez-Urrestarazu, L., González-Pérez, J., Franco-Salas, A., Fernández-

Cañero, R. 2014. Lighting systems evaluation for indoor living walls. Urban Forestry & Urban Greening. 13 (3), 475-483, doi: 10.1016/j.ufug.2014.04.009

Influence of the presence of indoor living walls at indoors, and capacity of active living walls to reduce the Temperature of indoor air and its use as a biofilter

Two in Journal of food, agronomy and enviroment Two in Applide Acoustic (Elsevier) Two in Scientia Horticulturae (Elsevier) One in Journal and analisys in 

calorimetric (Springer) One in Journal of irrigation and drainage (ASCE)

(blank)

Did not specify.

IT

particularly on artificial lighting for indoor green walls

Publications of Politecnico

(blank)

NL

publications on urban green in general including different types of urban green, however not on living walls in particular

(blank)

(blank)

SE

http://dx.doi.org/10.1016/j.ecoleng.2014.07.027

SL

(blank)

Vertical garden and urban ecology



Published works relating to living walls.

Country / Publication Information

UK

Birds

(blank)

Conclusions:

Research is varied but topics are broadly:

Plant performance in Scandinavian, Mediterranean and temperate climates;

Indoor biofiltration;

Carbon dioxide sequestration modelling;

Wind tunnel analysis of artificial substrate;

Urban ecology;

Lighting requirements and system evaluation for indoor plants;

Thermal performance, reduction & insulation;

Sustainability for building retrofits;

LCA based on systemic indicators.



Do living walls form any part of your curriculum? YES:

Country / Comment

BE

part of a course (in Dutch) on urban green management (chapter on vertical green)

CZ

minimally in lectures

DE

ES

I have created an spin off focus in living walls, with other 3 partners

In my university and private company

Included in Professional and Technical Practice for MA Landscape and in Green Engineering for Landscape Architects for 3rd year 

BA Landscape

there is a brief mention of Living Walls in the Landscape and gardening design course. We have also organized some 

specialization courses on Green roofs and living walls.

They are explained as part of the set of techniques associated with gardening in the city, along with roof, indoor and growing 

boxes cultivation, due to the need of low weight substrates with relatively high water retention.

We have a monographic course "Seminar on vegetal envelopes"

HR

Did not specify.

IT

living wall for outdoor and indoor, too

 Certification of a living wall module produced by Sundar Italia srl

NL

again, living walls in particular are not the focus of my research, however in broader context (design of street greenery, cities 

green fraction etc) living walls are included

Information in general is given about the topics underneath

PT

Green roofs and facades is a topic included in courses of the curriculum of the Master course in Architecture of the University of 

Beira Interior (UBI).

Sustainability Techniques in Landscape Architecture, for Master in Landscape architecture



Do living walls form any part of your curriculum? YES:

Country / Comment

SE

They are included as individual lectures in some courses and as topics for thesis work.

SL

Planting systems, Sustainable horticulture, Ornamental plants, Tropical plants

TR

UK

An introduction to living walls is provided to BA Garden Design & Landscape Architecture. This does not include technical data 

but an overview of environmental benefits

FE Horticulture HND BSc honours International Agriculture

In the Greening the Grey module of the MSc in Ecology & Conservation; also MSc and PhD research projects

Specific lectures on green roofs and living walls form part of undergraduate and postgraduate programmes.

Conclusions:

In general, the majority of countries teach an introduction to living walls as a topic within courses such as Green Engineering, Plants 

& Planting Systems and Sustainability Techniques.

A minority of countries teach specialisation courses on living walls, and include them as topics for research projects and 

dissertations (ES, IT)



Living Wall Systems: New and Emerging Technologies

Which of the following topics are taught at your 

institution?

Values BE CZ DE ES HR IT NL PT SE SL TR UK

Total Sum 

Average

Q4.1 - Acoustic mitigation 0.50 0.00 0.00 0.67 0.00 0.25 0.33 1.00 0.00 0.00 0.00 0.80 3.55

Q4.2 - Thermal insulation 0.50 0.00 0.00 1.00 0.00 0.50 0.67 1.00 1.00 1.00 1.00 0.60 7.27

Q4.3 - Water resource management 0.00 0.00 0.00 0.83 0.00 1.00 0.67 1.00 1.00 1.00 0.00 0.80 6.30

Q4.4 - Particulate matter reduction 0.50 0.00 0.00 0.50 0.00 0.75 0.33 0.00 0.00 0.00 0.00 0.60 2.68

Q4.5 - Volatile organic compound (VOC) reduction 0.50 0.00 0.00 0.50 0.00 0.25 0.33 0.00 0.00 0.00 0.00 0.40 1.98

Q4.6 - Urban heat island reduction 0.50 0.50 0.00 0.67 0.00 0.50 0.67 1.00 1.00 1.00 1.00 0.80 7.63

Q4.7 - Urban street canyon reduction 0.50 0.00 0.00 0.50 0.00 0.50 0.33 0.00 0.00 0.00 0.00 0.20 2.03

Q4.8 - Biodiversity 0.50 0.50 0.00 0.67 0.00 0.50 0.67 1.00 1.00 1.00 0.00 0.80 6.63

Q4.9 - Urban food production 0.00 0.50 0.00 0.67 0.00 0.25 0.33 0.50 1.00 1.00 0.00 0.80 5.05

Q4.10 - Health and well-being 0.50 0.00 0.00 0.67 0.00 0.50 0.67 1.00 1.00 1.00 0.00 0.80 6.13

Q4.11 - Green and blue infrastructure support 0.50 0.00 0.00 0.50 0.00 0.50 0.67 0.50 1.00 1.00 1.00 0.40 6.07

Sum Average Totals by Country 4.5 1.5 0 7.2 0 5.5 5.7 7 7 7 3 7



Living Wall Systems: New and Emerging Technologies

Which of the following topics are taught at your 

institution?

Conclusions:

Below is the order of topics most taught based on total 

sum average of 12 countries:

1st =  Q4.6 (7.63/12)

2nd = Q4.2 (7.27/12)

3rd = Q4.8 (6.63/12)

4th = Q4.3 (6.30/12)

5th = Q4.10 (6.13/12)

6th =  Q4.11 (6.07/12)

7th =  Q4.9 (5.05/12)

8th = Q4.1 (3.55/12)

9th = Q4.4 (2.68/12)

10th = Q4.7 (2.03/12)

11th = Q4.5 (1.98/12)



Living Wall Systems: New and Emerging Technologies

Which of the following topics are taught at your 

institution?

Below is the order of countries who teach some/all of 

the 11 topics based on total sum average of 12 

countries:

1st =  ES (7.2 /11)

2nd =  PT, SE, SL,& UK (7/11)

3rd = NL (5.7/11)

4th = IT (5.5/11)

5th = BE (4.5/11)

6th = TR (3/11)

7th = CZ (1.5/11)

Topics relating to New and Emerging Technologies are 

not taught by respondents of 2 countries: 

DE, HR.



Plants and Ecology

Which of the following topics are taught at your institution?

Values BE CZ DE ES HR IT NL PT SE SL TR UK

Total Sum 

Average

Q5.1 - Plant growing requirements (light, humidity, temperature etc) 0.00 0.50 0.00 0.67 1.00 0.50 0.67 0.50 1.00 1.00 0.00 0.60 6.43

Q5.2 - Plant selection (plant life cycle, habit etc) 0.00 0.50 0.00 0.67 1.00 0.75 0.67 0.50 1.00 1.00 0.00 0.80 6.88

Q5.3 - Plant maintenance (fertigation, pruning, pests and diseases etc) 0.00 0.50 0.00 0.67 1.00 0.50 0.67 0.50 1.00 1.00 0.00 0.60 6.43

Q5.4 - Microclimate and its effect on plants 0.00 0.50 0.00 0.50 0.00 0.50 0.33 0.00 1.00 1.00 1.00 0.60 5.43

Q5.5 - Planting methods 0.00 1.00 0.00 0.83 1.00 0.50 0.33 0.50 0.00 1.00 0.00 0.60 5.77

Q5.6 - Planting design (including specification) 0.50 1.00 0.00 0.67 1.00 0.25 0.33 0.50 1.00 1.00 0.00 0.80 7.05

Q5.7 - Ecology 0.50 0.50 0.00 0.50 1.00 0.25 0.33 0.50 1.00 1.00 1.00 0.80 7.38

Q5.8 - Is there anything more you'd like to add? 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sum Average Totals by Country 1.00 4.50 0.00 4.50 6.00 3.25 3.33 3.00 6.00 7.00 2.00 4.80



Plants and Ecology

Which of the following topics are taught at your institution?

Conclusions:

Below is the order of topics most taught based on total sum average of 12 

countries:

1st =  Q5.7 (7.38/ 12)

2nd = Q5.6 (7.05/12)

3rd = Q5.2 (6.88/12)

4th = Q5.1, Q5.3 (6.43/12)

5th = Q5.5 (5.77/12)

6th =  Q5.4 (5.43/12)

Q5.8 - No country added any comments.

Below is the order of countries who teach some/all of the 7 topics based on 

total sum average of 12 countries:

1st =  SL (7.00/7)

2nd =  HR, SE (6.00/7)

3rd = UK (4.80/7)

4th = CZ, ES (4.50/7)

5th = NL (3.33/7)

6th = IT (3.25/7)

7th = PT (3.00/7)

8TH = TR (2.00/7

9TH = BE (1.00/7)

Topics relating to New and Emerging Technologies are not taught by 

respondents of 1 countries: 

DE.



Construction & Architecture

Which of the following topics are taught at 

your institution?

Values BE CZ DE ES HR IT NL PT SE SL TR UK

Total Sum 

Average

Q6.1 - Building construction 0.00 0.00 0.00 0.83 1.00 0.75 0.33 0.50 1.00 1.00 0.00 0.80 6.22

Q6.2 - Rainscreens and cladding 0.00 0.00 0.00 0.33 0.00 0.25 0.00 0.50 1.00 0.00 0.00 0.20 2.28

Q6.3 - Structural engineering 0.00 0.50 0.00 0.50 0.00 0.25 0.00 0.50 0.00 1.00 0.00 0.60 3.35

Q6.4 - Wind modelling 0.00 0.50 0.00 0.33 0.00 0.25 0.33 0.00 0.00 0.00 0.00 0.20 1.62

Q6.5 - Building and Planning regulations 0.00 0.50 0.00 0.83 1.00 0.50 0.33 1.00 0.00 0.00 0.00 0.60 4.77

Q6.6 - Health and Safety regulations 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.40 1.23

Sum Average Totals by Country 0.00 1.50 0.00 3.17 2.00 2.00 1.00 3.00 2.00 2.00 0.00 2.80



Construction & Architecture

Which of the following topics are taught at 

your institution?

Conclusions:

Below is the order of topics most taught 

based on total sum average of 12 countries:

1st =  Q6.1 (6.22/ 12)

2nd = Q6.5 (4.77/12)

3rd = Q6.3 (3.35/12)

4th = Q6.2 (2.28/12)

5th = Q6.4 (1.62/12)

6th =  Q6.6 (1.23/12)

Below is the order of countries who teach 

some/all of the 6 topics based on total sum 

average of 12 countries:

1st =  ES (3.17/6)

2nd =  PT (3.00/6)

3rd = UK (2.80/6)

4th = HR, IT, SE, SL (2.00/7)

5th = CZ (1.50/6)

6th = NL (1.00/6)

Topics relating to Construction and 

Architecture are not taught by respondents 

of 3 countries: 

BE, DE, TR.


