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Abstract  The need to build Green Living Walls 
(GLWs) has multipurpose functions. It can save space 
since it is built vertically, can improve air quality due to its 
vegetation style, reduces temperature into the interior and 
exterior of the building and also reduces the noise pollution. 
This research is conducted to document the awareness level 
of individuals in Pakistan, which will help in making 
strategies for the future about Green Living Walls. This 
documentation can also help in comparing the awareness 
level of individuals regarding the aesthetics and 
functionality of GLW. A sample of 100 individuals has 
been selected for the survey. The analysis has been done on 
Statistical package for the Social Sciences (SPSS) software, 
and the results have been analyzed on the basis of 
percentage, frequencies, and chi-square test to compare the 
relationship of different statements. Most of the individuals 
answered that they were familiar with the GLWs and 
would also like to install GLWs at homes, few individuals 
rejected the idea of GLWs. Individuals also agreed that 
GLWs help in reducing the noise level, improving the air 
quality, enhancing the aesthetical value, shading and 
increasing the energy level. The results of Chi-Square have 
also shown that GLWs enhances air quality, boost energy 
levels, and also helps in reducing noise and temperature. 
Many individuals preferred GLWs and considered it 
beneficial for the home environment, even if it has a little 
harmful effect, because sometimes it also attracted insects 
and mosquitoes. 

Keywords  Green Living Wall, Benefits, Functionality, 
Aesthetics 

1. Introduction
The globalization has given a chance to experiment 

openly to improve the environment in the buildings by 

implementing various sustainable design methodologies, 
such as Green Living Walls (GLWs) [1]. And people have 
also realized the importance of GLWs in urban areas when 
everybody does not have time to go to the parks [2]. The 
situation raised the worth of today’s research to enjoy the 
home greenery and vegetation. The research on the 
awareness level about GLW is also validated, since the 
GLW is installed vertically and can be made in small 
apartments and on busy roads [3]. The GLWs enhances the 
surrounding environmental quality and reduces the 
negative impacts of buildings on humans. It is an approach 
to realize the concept of sustainable cities; This can be a 
joint venture between the benefits of plants and building 
structures to retrofit the cities with minimized pollutants 
[2,4,5,6,7]. The concept of bio-philic design is giving rise 
to accommodate natural elements into man-made 
structures and surroundings. The idea is that individuals 
should feel better and work close to nature. A very basic 
benefit of plants is provision of fresh oxygenated air and 
exhaust of carbon dioxide from the surroundings [8]. 

The GLW brings nature close to us. The strength can 
vary for both walls, as the living wall cannot be very strong 
as compared to the actual concrete wall. The Living walls 
can be built upon the frame or skeleton which is filled with 
greenery, planters, leaves and flowers. The advancement 
also provides the self-watering mechanism to 
automatically water the plants, which is better than the 
conventional method of manual watering [9,10]. There is 
another benefit of space utilization, since the living wall 
occupies a very small amount of space and its extension is 
vertical. A garden, field, or park requires a large space but 
in Green Living Wall, numerous plants can be joined 
together into a small area. By using the GLW, the plants 
provide the maximum benefit without occupying the floor 
space [11]. 

The living walls can also grow in all types of weather 
because of a variety of plants available in the local 
nurseries, so that everyone can select from watery plants to 
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the cactus species which need minimum water [12]. The 
basic operational requirement is to regularly maintain the 
GLW such as its watering, clipping, nutrients, fertilizers, 
etc., because if left unobserved or ignored, the living wall 
or the plants on it will be damaged [9]. The living wall is 
not only the breathing wall, providing oxygenated fresh air 
but it can also act as a noise reduction wall for minimizing 
the level of unwanted sounds coming from the surrounding 
environment [11]. Many researchers have also proved that 
there is a decrease in hourly temperature not only inside the 
building but also outside the building, and even the ambient 
and humidity got better with the use of GLW. This also 
impacts on energy usage in the buildings [13]. The experts 
are working on GLW to make living walls more 
sustainable in terms of design, construction, and 
maintenance. Some researchers have also showed that 
some important aspects should be considered while making 
standards for GLW. The main consideration can be the 
performance of the living wall after maturation. The idea is 
to develop sets of standards for off-site and on-site 
production of Green Living walls and also its lifetime and 
environmental focus [2]. 

The researches approached that the living walls are not 
fully accepted in the cities and their environmental quality 
restoration is not recognized in the majority of the 
population. The reasons may be due to the lack of 
awareness and data of the benefits related to sustainable 
environment. Therefore, we can highlight the economic 
benefits of GLW through the thermal performance of the 
building and the reduced use of energy. The living wall can 
be built upon a simple climbing plant or a designed living 
wall. The overall performance can be the same for both the 
conditions, since both provides vertical scale and uses less 
horizontal space, is eco-friendly, helps in noise reduction, 
is economical and has thermal benefits, aesthetics, and acts 
as an envelope for the building [7,13, 15]. 

The focus is on sustainable construction which needs a 
lot of ways to discover, one of which is to construct green 
or green [6,11,15] which can be achieved through GLW. 
The Living wall is not a new phenomenon, it has been used 
for centuries, adjusted in the buildings to provide shades 
and lower the temperature. The GLW was being used for 
protection from the fast wind pressure. It was also used for 
the growing of vegetables. The prominent example is the 
hanging garden of Babylon which was included in seven 
wonders of the world. This was an original example of a 
living wall between 600 to 800 BC [11, 16]. 

The human health is very important, and for having  
good air quality for pure breathing can be fulfilled by GLW 
[4, 17, 18]. However, the living walls are not famous 
especially in common individuals, specifically in Pakistan. 
The reason can be the lack of awareness about living wall 
benefits. The gap can be filled by first to estimate the 
awareness level of individuals about the functionality and 
aesthetics of GLW. The purpose of this paper is also to 
examine the awareness about the functionality and 

aesthetics of a GLW in individuals. The acceptance of 
environmental and energy efficiency measures by the 
individual of Pakistan is slow and new ideas are being 
accepted here with time. 

2. Research Methodology 
The research methodology approached quantitative 

survey analysis method to gather data about individual 
awareness regarding GLWs in urban areas. The study was 
conducted to find out the individuals’ awareness level 
regarding the benefits; functionality and aesthetical impact 
on humans, when there are buildings in the surroundings 
such as in neighboring houses and societies. The 
questionnaire covered two essential features, first one to 
find the awareness about the functionality of the GLW and 
secondly about the aesthetic appeal of GLW among 
individuals. The GLWs built in the city were notified to the 
audience, wherever possible, such as if a person is having a 
GLW near his residence or has experienced it in any other 
place. Individuals were asked to fill the questionnaire. The 
questionnaire consists of four demographical features such 
as name, age, qualification and gender. The other 
statements were in the form of questions and a total of 
fourteen statements were made to find out awareness or 
familiarity level of individuals about GLW, its 
functionality and aesthetics. Of all the statements, one 
statement was about the awareness and familiarity about 
GLW, nine statements were asked about the awareness of 
functionality of GLWs and the remaining four statements 
were about the awareness of the aesthetic quality of GLWs. 

The data was collected in February 2020, to document 
and create awareness among individuals about the 
importance and benefits of GLW through this paper. The 
questionnaires were filled by 100 individuals randomly 
from different localities of Lahore in Pakistan. The 
individuals were contacted with a reference like friends or 
family friends and asked their willingness to fill the 
questionnaire. The random sampling techniques were used 
to fulfill the objective that the study wants to collect 
information about individuals’ awareness levels of GLWs. 
The Chi-Square method is also used to compare the GLWs’ 
performance of air quality as well as to boost energy level 
which helps reducing noise and temperature. 

3. Data Analysis 
The analysis was concluded on Statistical package for 

the Social Sciences (SPSS) software and results are shown 
in frequencies and percentages, and then the Chi-Square 
test was applied to find out the association between 
different statements and individual responses about their 
familiarity with GLW, its functional characteristics and 
aesthetics. 
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Table 1.  Familiarity of Individuals with Green Living Wall (GLW) 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 3 3.0 3.0 3.0 

No 10 10.0 10.0 13.0 
To some 
extent 11 11.0 11.0 24.0 

May be 13 13.0 13.0 37.0 

Yes 63 63.0 63.0 100.0 

Total 100 100 100  

Table 1 concludes that 63% of individuals were familiar 
with GLW. 10% individuals were not familiar with GLW 
and 13% individual gave their answer as maybe, 11% 
individual gave their answer as to some extent and 3% of 
the individual gave their answer as not at all. A maximum 
number of individuals said that they were familiar with the 
GLW. The individual was briefed about GLW before 
filling the rest of the questionnaire. When they asked to 
observe around in their city, they recalled the built-up 
GLWs around them. 

Table 2.  Awareness about shade provided by GLW in summer 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 2 2.0 2.0 2.0 

No 6 6.0 6.0 8.0 
To some 
extent 9 9.0 9.0 17.0 

May be 29 29.0 29.0 46.0 

Yes 54 54.0 54.0 100.0 

Total 100 100 100  

Table 2 concludes that 54% individual said that they are 
aware that GLWs provides shade in summer. 29% 
individual gave their answer as may be, 9% answered to 
some extent, 6% answered no and only 2% answered not at 
all. A maximum number of individuals said that GLWs 
provide shade in summer. 

Table 3.  Air quality enhancement by Green Living Wall 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 1 1.0 1.0 1.0 

No 7 7.0 7.0 8.0 
To some 
extent 8 8.0 8.0 16.0 

May be 16 16.0 16.0 32.0 

Yes 68 68.0 68.0 100.0 

Total 100 100 100  

Table 3 concludes that 68% individual answered that 
they know that GLWs enhance air quality. 16% answered 
maybe, 8% answered to some extent, 7% answered no and 
only 1% answered not at all. A maximum number of 
individuals said that green living walls enhance air quality. 

Table 4.  GLW’s help to reduce noise pollution 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 5 5.0 5.0 5.0 

No 15 15.0 15.0 20.0 
To some 

extent 7 7.0 7.0 27.0 

May be 36 36.0 36.0 63.0 

Yes 37 37.0 37.0 100.0 

Total 100 100 100  

Table 4 concludes that 37% of individuals answered yes 
when asked about the GLWs help to reduce noise pollution.  
36% answered maybe, 15% answered no, and 7% and 5% 
answered respectively to some extent and not at all. The 
majority of individuals answered that GLWs help in noise 
reduction. 

Table 5.  GLW’s help to reduce temperature 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 1 1.0 1.0 1.0 

No 2 2.0 2.0 3.0 
To some 

extent 9 9.0 9.0 12.0 

May be 16 16.0 16.0 28.0 

Yes 72 72.0 72.0 100.0 

Total 100 100 100  

Table 5 concludes that 72% of individuals answered yes 
when they were asked about the GLWs help to reduce the 
temperature in the surroundings. 16% answered maybe,   
9% answered to some extent and only 2% and 1% 
answered respectively no and not at all. The majority of 
individuals agreed that GLWs help in the reduction of 
temperature in the surroundings. 

Table 6.  GLW’s are beneficial for home environment 

Options Frequency Percent Valid 
Percent 

Cumulativ
e Percent 

No 5 5.0 5.0 5.0 
To some 

extent 12 12.0 12.0 17.0 

May be 23 23.0 23.0 40.0 

Yes 60 60.0 60.0 100.0 

Total 100 100 100  

Table 6 concludes that 60% of individuals considered 
GLWs beneficial for the home environment, 23% of 
individuals answered maybe and respectively 12% and   
5% answered to some extent and no. The majority of 
individuals agreed that GLWs is beneficial for the home 
environment. 

Table 7 concludes that 52% of individuals answered that 
they will have GLWs in vertical arrangement because it 
occupy less space, 26% answered maybe and 11%, 11% 
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answered respectively to some extent and no. The majority 
of individuals were willing to have GLW in a vertical 
arrangement as it occupies less space. 

Table 7.  Willingness to occupy GLW in vertical arrangement since it 
occupies less space at home 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

No 11 11.0 11.0 11.0 
To some 

extent 11 11.0 11.0 22.0 

May be 26 26.0 26.0 48.0 

Yes 52 52.0 52.0 100.0 

Total 100 100 100  

Table 8.  GLW’s has more harmful impact than its benefits 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 9 9.0 9.0 9.0 

No 53 53.0 53.0 62.0 
To some 
extent 8 8.0 8.0 70.0 

May be 25 25.0 25.0 95.0 

Yes 5 5.0 5.0 100.0 

Total 100 100 100  

Table 8 concludes that 53% of individuals answered no 
when asked about the GLWs have more harmful impacts 
than its benefits. 25% answered maybe, 9% answered not 
at all, 8% answered to some extent and only 5% answered 
yes. The majority of individuals agreed that GLWs are 
more beneficial than harmful. 

Table 9.  GLW’s attract insects, but still want it at home 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 4 4.0 4.0 4.0 

No 20 20.0 20.0 24.0 

To some 
extent 20 20.0 20.0 44.0 

May be 32 32.0 32.0 76.0 

Yes 24 24.0 24.0 100.0 

Total 100 100 100  

Table 9 concludes that 32% individuals answered that 
due to having insects in GLWs they may be interested to 
have it at their homes, 24% answered yes, 20% answered in 
negative and next 20% answered to some extent and only  
4% were not willing to have GLWs because of insects. 

Table 10 concludes that 67% individuals gave their 
answer as yes when asked to give preference for GLWs in 
residential areas, 10% individual answered in negative, 14% 
individuals answered may be, 8% individuals answered to 
some extent and 1% individuals answered not at all. The 
maximum number of individuals said that they preferred 

GLWs in residential area. 

Table 10.  Preference for GLWs in residential area due to its 
functionality 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 1 1.0 1.0 1.0 

No 10 10.0 10.0 11.0 
To some 
extent 8 8.0 8.0 19.0 

May be 14 14.0 14.0 33.0 

Yes 67 67.0 67.0 100.0 

Total 100 100 100  

Table 11.  GLWs boost up energy level due to its 
aesthetical impact 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

No 7 7.0 7.0 7.0 

To some 
extent 16 16.0 16.0 23.0 

May be 21 21.0 21.0 44.0 

Yes 56 56.0 56.0 100.0 

Total 100 100 100  

Table 11 concludes that 56% answered yes when asked 
about the GLWs boost up energy level in individuals like 
greenery, 21% individuals answered may be, 16% 
individuals answered to some extent, 7% individuals 
answered no. The maximum number of individuals 
answered that GLW boost up energy level like greenery. 

Table 12.  GLWs pleasant impact on individuals 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

No 3 3.0 3.0 3.0 

To some 
extent 6 6.0 6.0 9.0 

May be 13 13.0 13.0 22.0 

Yes 78 78.0 78.0 100.0 

Total 100 100 100  

Table 12 concludes that 78% individuals answered yes 
about the pleasant impact of GLWs on them, 13% of the 
individuals gave their answer as may be, 6% of the 
individuals gave their answer to some extent and only 3% 
answered no. The maximum number of individuals said 
that GLWs have a pleasant impact on them. 

Table 13 concludes that 76% individuals gave their 
answer in affirmation, when asked about the GLWs boost 
up their mood because of its beauty, 13% answered maybe, 
6% answered to some extent and only 5% answered no. 
The majority of individuals agreed that GLWs boost up 
mood because of its beauty. 
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Table 13.  GLWs boost up mood because of its beauty 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

No 3 3.0 3.0 3.0 
To some 
extent 6 6.0 6.0 9.0 

May be 13 13.0 13.0 22.0 
Yes 78 78.0 78.0 100.0 

Total 100 100 100  

Table 14.  Willingness to have GLWs at home due to its aesthetics 

Options Frequency Percent Valid 
Percent 

Cumulative 
Percent 

Not at all 3 3.0 3.0 3.0 
No 8 8.0 8.0 11.0 

To some 
extent 7 7.0 7.0 18.0 

May be 24 24.0 24.0 42.0 
Yes 58 58.0 58.0 100.0 

Total 100 100 100  

Table 14 shows 58% individuals were willing to have 
GLWs, 24% answered may be, 8%, 7% and 3% answered 
no, to some extent and not at all respectively. Majority of 
individuals agreed to have GLWs at their homes. 

Table 15.  Comparison between GLWs function to enhance air quality 
and boosting energy level due to its aesthetic quality 

Chi-Square Tests 

 Value Df 
Asymptotic 
Significance 

(2-sided) 
Pearson Chi-Square 127.229a 12 .000 

Likelihood Ratio 124.753 12 .000 
Linear-by-Linear 

Association 19.648 1 .000 

N of Valid Cases 100   
16 cells (80.0%) have expected count less than 5. The minimum 
expected count is .07 

Table 15 shows that individuals agreed that GLWs 
enhances air quality and boost energy level due to the 
aesthetic quality. The calculated value doesn’t lie in the 
critical region so relationship is strong between these two 
statements. 

Table 16.  Comparison between GLWs to reduce noise & temperature 

Chi-Square Tests 

Options Value Df 
Asymptotic 
Significance 

(2-sided) 
Chi-Square 126.047a 16 .000 

Likelihood Ratio 99.251 16 .000 
Linear-by-Linear 

Association 17.351 1 .000 

N of Valid Cases 100   
19 cells (76.0%) have expected count less than 5. The minimum 
expected count is .05 

Table 16 concludes that individuals agreed that GLWs 
help in reducing noise and temperature. The calculated 
value doesn’t lie in the critical region so the correlation is 
present between these two factors. 

Table 17.  Comparison between GLWs preference in residential area 
and beneficial for home environment 

Chi-Square Tests 

 Value Df 
Asymptotic 
Significance 

(2-sided) 
Pearson Chi-Square 158.688a 12 .000 

Likelihood Ratio 141.959 12 .000 
Linear-by-Linear 

Association 25.740 1 .000 

N of Valid Cases 100   
15 cells (75.0%) have expected count less than 5. The minimum 
expected count is .05 

Table 17 concludes that individuals agreed that they 
prefer GLWs in residential areas and they are beneficial for 
home environment. The calculated value doesn’t lie in the 
critical region so the correlation is present between these 
two factors. 

Table 18.  Comparison between GLWs harmful effect, attract insects, 
but individuals still want to install it 

Chi-Square Tests 

 Value Df Asymptotic 
Significance (2-sided) 

Pearson 
Chi-Square 176.874a 12 .000 

Likelihood Ratio 171.977 12 .000 
Linear-by-Linear 

Association 27.521 1 .000 

N of Valid Cases 100   
16 cells (80.0%) have expected count less than 5. The minimum 
expected count is 0.14 

Table 18 concludes that individuals agreed that they 
preferred GLWs even if it has a harmful effect and attracts 
insects; they also wanted to install it. The calculated value 
doesn’t lie in the critical region so the correlation is present 
between these two factors. 

4. Research Summary and Discussion 
This research was conducted about the contribution of 

GLW to the environment and the beauty of the space. The 
benefits, function, and aesthetic were discussed in this 
research. A questionnaire was prepared for quantitative 
research conducted on 100 individuals. After collecting 
data, all the data was analyzed by a statistical approach to 
generate a solid analysis. Demographic information, 
frequencies of responses towards every question and 
comparison of different responses were performed by 
SPSS (Statistical Package of Social Sciences). In 
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conclusion, statistics show that more than 70% agreed on 
the need for GLWs and they think GLWs reduces the 
temperature and enhances the air quality [6,11,13,15.17]. 
More than 60% of visitors think that it enhances the energy 
level at work and they want GLWs in their living areas and 
work areas. They said they feel good to see these Green 
living walls around. According to the arrangement of the 
GLWs, more than 40% of individuals were willing for it 
because of vertical arrangement [3, 11,18]. GLWs attract 
insects but still around 30% of visitors want to install these 
walls at their homes [4,5]. 

The visitors gave a huge response in favor of GLWs and 
statistics show that they need it in their homes. More work 
is required to bring awareness about GLWs in society and 
need to set the trend for the betterment of the environment 
and health. It was found that GLWs affect individuals in 
many different ways. Most visitors found the GLWs very 
pleasing, enhancing, refreshing and important for society 
[13]. GLWs help in reducing noise along with temperature 
[11,13,15]. The results of Chi-Square also conclude that 
GLWs perform both tasks i.e. enhancing the air quality as 
its functional aspect as well as boosting the energy levels 
because of its aesthetical quality [11,17,18]. The 
individuals preferred GLWs in residential areas and 
consider it beneficial for the home environment. They also 
preferred GLWs even if it has a harmful effect and attracts 
insects. Hence, the research is very helpful that people can 
build up their own GLWs in even small areas and can enjoy 
the benefits of it functional value and aesthetical quality [2]. 
GLWs can be an effort to develop cities more sustainable 
than now and can convert human energy busy with nature, 
especially in urban areas [4,5]. The importance of GLWs 
cannot be denied because of their positive impact on 
human health and in reducing pollution. 
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