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A STUDY OF GREEN ROOF APPLICATION 

IN SRI LANKA 

Dasuni Kodituwakku1, T. Ramachandra2 and U.G.D. Madushika3  

ABSTRACT  

Green roofs are one of the green practices, having widespread use in the European and 
Asian regions due to their numerous benefits. However, country like Sri Lanka is yet to 

experience its optimum potential application. Thus, this study investigates the 

application of green roofs in Sri Lanka in terms of current status of its application, role 
in the green rating systems and implementation barriers to enhance its application in 

Sri Lanka. Initially, a preliminary survey, followed by semi-structured interviews with 
green roof construction professionals was conducted where the collected data were 

analysed using descriptive data analysis techniques. Amongst the identified set of 

applications, residential and commercial buildings are the most common building types 
with the extensive and semi-intensive green roof types. Although the most commonly used 

rating systems of GREENSL® and LEED have various provisions, a very few out of 

number of buildings surveyed have incorporated green roofs. According to the green 
roof construction professionals, the application is limited in the Sri Lankan buildings 

due to fourteen (14) key barriers. Amongst those barriers, higher initial and 

maintenance costs, poor awareness of the public on the concept and lack of clients’ 

willingness on the concept are the mostly identified barriers by the interviewees. Hence, 

the study recommends taking necessary actions to mitigate the barriers in order to 
enhance the green roof applications on the Sri Lankan buildings to optimise the multiple 

benefits if offers.  

Keywords: Application; Barriers; Green Roofs; Sri Lanka. 

1. INTRODUCTION  

Modern world is running towards a foul direction with the competition among themselves 

while aligning with the rapid technological advancements (Dareeju et al., 2011b). The 

total population of the world is calculated as 7.8 billion in 2020 where it has predicted to 

increase by more than 25% in 2050 and become 9.9 billion approximately (Population 

Reference Bureau [PRB], 2021). Energy demand increases day by day and people tend 

to use low-cost energy sources available with higher greenhouse gas emission rates 

(Dareeju et al., 2011). However, since the growth and development of the world are 

considered as unavoidable constrains, immediate actions need to be sought to mitigate 

the negative impacts it causes on the planet earth (Clark et al., 2008).  

Green roofing is considered as one of the worthful construction embedded concept in 

overcoming such negative impacts of global growths and developments (Mowla, 2010). 
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The unused roof spaces can be used to establish sustainable practices while aiding the 

natural green reduction of the built environments (Rowe & Getter, 2006). The modern 

enthusiasm on green roof concept was bloomed in Germany while encouraging its 

citizens to green their roofs (Barreiro, 2012). Researchers identified benefits offered by 

green roofs over conventional roofs in different aspects globally. Jaffal et al. (2012) 

identified a significant role of green roofs in reducing energy consumption and controlling 

indoor air temperature which results for less fuel usage in both summer and winter 

periods. Further, green roof was identified as a solution to mitigate the Urban Heat Island 

(UHI) effect in the study of Berardi et al.(2014). 

Although green roofs offer more benefits, the applicability of green roofs is limited. One 

reason could be the financial capability of the people. This is because higher initial and 

maintenance costs of green roofs compared to the conventional roofs (Wilkinson et al., 

2013). Adding to that, a lack of technical knowledge and data, maintenance manuals, 

accuracy and reliability of available data, and adequate documentation of proven 

successful green roofing of buildings can be considered as other barriers (Someh et al., 

2014).  Moreover, Zhang et al. (2012) indicated that lack of government incentives and 

promotion and social community among the public and private sectors were some other 

barriers to implementing green roofs. Similarly, Zhang et al., (2012) explained that lack 

of public awareness of the green roof concept, its benefits, and technology are collective 

reasons for less adaptation of this concept. 

Sri Lanka is also not exceptional to global scenario, the concept is not much popular, and 

the public awareness is limited (Halwatura, 2013). Despite, few researchers have paid 

attention to investigate the green roof application in the local context. For example, 

Wijerathne and Halwatura (2011) experimented to measure the variation of CO2 in 

greenery areas against city junctions and acknowledged that green roof implementation 

is beneficial to the cities of Sri Lanka. Subsequently, Subaskar (2017) has examined the 

applicability of green roofs to Sri Lankan high-rise buildings through an opinion survey. 

In addition, some of the studies have assessed the benefits of green roofing such as life 

cycle costing, mitigation of the urban heat island effect, and thermal performance of green 

roofing (Dareeju et al., 2011a; Halwatura, 2013).  

Hence, prior to assessing the performance of green roofs in the local context, it is 

important to explore the awareness and application of the green roof concept in the local 

context as a foundation to enhance the green roof application. To this end, a study is 

undertaken to investigate the perception of professionals who have involved and gained 

experience and exposure in green roof application on the awareness based on their 

benefits and green features, implementation barriers, and strategies to enhance the 

application of green roofs towards promoting green roof application in Sri Lanka.  

2. LITERATURE REVIEW 

The green roof is one of the elements included in a green building as an effective strategy 

to enhance sustainability (Santamouris, 2014). Further, green, living, or eco-friendly 

roofs are used to provide durability, longevity, and aesthetics to buildings and those can 

be incorporated into new or existing buildings (Patnaik et al., 2018). Also, green roofs act 

as a solar protection cover that contributes to mitigating urban warming and cooling the 

ambient air (Subaskar, 2017). According to Almusaed and Almssad (2018), the origin of 

the green roof concept come over a long time. There are a variety of green roofs under 
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practice. Green roofs can be categorised based on the substrate thickness, bearing capacity 

of the rooftop, amount of maintenance required, installation cost, etc. (Capitanio, 2018). 

Mainly, there are three types of green roofs in practice; intensive, extensive, and semi-

intensive (Patnaik et al., 2018). The main characteristics of different green roof types are 

presented in Table 1.  

Table 1: Main characteristics of different green roof types 

Details Extensive Intensive Semi-intensive 

Load bearing 

capacity 

73-122 kg/m2 171-391 kg/m2 25-40 pounds 

Substrate 

thickness 

Less than 150 mm Greater than 150 mm 125 mm - 200 mm 

Vegetation usage Grass Trees, shrubs, bushes, 

grass 

Shrubs, bushes 

Irrigation 

requirement 

Requires little or no 

irrigation 

Requires regular irrigation Requires considerable 

regular, little irrigation 

Accessibility Limited or no access Accessible Limited access 

Structural design  Low or no additional 

structural design 

required 

High additional structural 

design required 

Moderate additional 

structural design 

required 

Initial cost Low  High Moderate 

Maintenance 

cost 

Low High Moderate 

Sources: (Shahidipour, 2014; Patnaik et al., 2018; Capitanio, 2018) 

According to Vijayaraghavan (2016), the detailed layers of a green roof contain 

vegetation, growth substrate, filter fabric, drainage element, protection layer, root barrier, 

insulation layer, waterproofing layer and roof deck as shown in above Figure 1. However, 

the author further stated that the presence and absence of any of these layers will be 

depended upon the type of the roof, design and client requirements. Therefore, common 

basic green roof layers can be contrasted as vegetation, growth substrate, filter layer, 

drainage layer and waterproofing layer (Abass et al., 2020).  

 

 

 

 

 

 

 

 

 

Figure 1: Cross-section of a typical green roof 
 Source: (Minnesota Pollution Control Agency, 2022) 
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Patnaik et al. (2018) stated that long-term client expectations and environmental benefits 

both can be achieved through proper selection of each layer. Hence, it is important to 

select each layer with due consideration as consisting of layers will affect the performance 

of a green roof (Shafique et al., 2018). 

2.1 BENEFITS OF GREEN ROOFS 

Green roofs can be identified as one of the green practices that offer more benefits in 

terms of environmental, economic, and social aspects. Figure 2 indicates a capture of 

multiple benefits that are offered by the green roofs.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Benefits of green roofs 
Source: (Hussain et al., 2023) 

Accordingly, improved air quality, ambient noise reduction, improved thermal insulation 

of the roof, building energy use reduction, new habitat for fauna and flora, reduction of 

stormwater runoff, ecological use of rainwater, food production, health and wellbeing and 

increase in roof life are the most significant benefits offered by the green roofs (Hussain 

et al., 2023). The benefits of improved air quality, ambient noise reduction, new habitat 

for fauna and flora, reduction of stormwater runoff, ecological use of rainwater can be 

categorised under the environmental benefits of green roofs (Ozyavuz et al., 2015) while 

improved thermal insulation of the roof, building energy use reduction and increase in 

roof life are categorised to the economic benefits of the roofing (Shafique et al., 2018). 

In addition, food production and health and wellbeing of the beings are the social benefits 

offered by the green roofs (Shafique et al., 2018). 

2.2 BARRIERS TO THE APPLICATION OF GREEN ROOFS  

Even though there are numerous benefits offered by the green roofs, still a deficiency can 

be observed in its application to the built environment (Hossain et al., 2019). Such a 

deficiency could be raised due to the various barriers that are forbidding the smooth 

application of the roof. Researchers have dedicated their studies to investigate such 

barriers that are limiting the application of green roofs in the built environment. Table 3 
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compiled a list of barriers to green roof application which were identified by various 

researchers in their studies.  

Table 2: Barriers to green roof applications 

Barrier 

Source 
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Higher initial cost √ √ √ √ √  

Higher maintenance cost √ √ √ √ √  

Poor public awareness on the concept √ √  √ √  

Lack of technical knowledge   √ √ √  √ 

Absence of government regulations √ √  √  √ 

Challenges in installing on existing roofs √ √  √ √  

Lack of skilled manpower √ √ √    

Increase in structural loading √  √ √   

Lack of established green roof industry      √ 

Issues in quality of the building √  √ √   

Lack of suitable plants  √     

Lack of client’s interest   √    

According to the table, there are twelve (12) key barriers that are limiting the green roof 

applications in the built environment. The additional structural requirements in terms of 

all planning, designing and construction perspectives have increased the initial costs of 

green roof application in compared to a conventional roof application (Hossain et al., 

2019). In addition, there is a maintenance costs for green roofs as its components require 

regular maintenance activities (Mahdiyar et al., 2020). The concept is yet to have a wider 

spread in some contexts due to its poor awareness among general public, professionals in 

the construction industry and the governing authorities such as government (Hossain et 

al., 2019; Mahdiyar et al., 2020). Still worse, even if there is adequate awareness on the 

concept, in some contexts green roof application is hindered due to inadequate technical 

knowledge. The stakeholders do not willing to risks their investments in a concept with a 

poor technical knowledge and less competencies (Mahdiyar et al., 2020). Especially when 

the green roof installation is a retrofit for an existing roofing surface, the concerns raised 

with the structural loadings, design considerations and the quality level of the existing 

building elements (Hosaain et al., 2019; Mahdiyar et al., 2020). In addition, 

comparatively a smaller number of studies have identified lack of suitable plants 

(Mahdiyar et al., 2020) and lack of clients’ interest on the concept (Hosaain et al., 2019). 

However, the limited availability of plants could be varied from context to context. The 

climatic conditions and the surroundings may determine the plants suitability. Therefore, 

there can be situations where the locally available plants also rejected in the suitability 

for the green roof installation. Finally, clients’ preferences are also can be considered as 

a crucial factor in the green roof applications. Even though the roofing concept offer 

numerous benefits, the lesser willingness of the client on the concept may limit its 
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installations. Accordingly, the identified barriers can limit the green roof applications, 

which can be subjected to the variations from one context to another.  

2.3 WHY FOCUS ON SRI LANKA? 

Sri Lanka is a tropical country where rapid urbanisation can be observed in modern 

society (Halwatura, 2013). There is faster growth in changing urban non-built lands into 

built lands in the 2000s as 1268 ha per year while it was only 914 ha per year in the 1990s 

in Sri Lanka (Subasinghe, et al., 2016). Colombo, the commercial capital of the country 

is going to occupy the highest position in the green space reduction of the Indian sub-

continent area (Li & Pussella, 2017). Sri Lankans also have been tensed more on green 

concepts with the negative impacts they experienced from urbanisation (Charles et al., 

2019). Ranagalage, Estoque, and Murayama (2017) stated that the rapid increase in 

population and housing of the Colombo Metropolitan Area (CMA) has limited the green 

vegetation of the area, and needs to seek more alternative spaces for greenery. Halwatura 

(2013) identified green roofs as a positive solution for forthcoming impacts on both 

environment and society due to rapid urbanisation rates in Sri Lanka.  

3. RESEARCH METHODOLOGY 

Initially, a comprehensive literature review was conducted to review the existing 

knowledge on the green roof concept, technology, benefits, and barriers towards the green 

roof implementation. Thereafter, a preliminary survey was conducted through site visits, 

interviews with stakeholders and internet surveys to investigate the green roof application 

in the Sri Lankan buildings and its recognition in green rating systems. Subsequently, 

semi-structured interviews were conducted to explore the barriers toward less adaptation 

of the green roof concept in the Sri Lankan context. Accordingly, twelve (12) construction 

professionals who have directly involved with the identified green roof applications and 

having industry experience of more than five (5) years were interviewed including 

Architects, Landscape Architects, Quantity Surveyors, Green Roof Contractors, 

Maintenance Engineers and Design Engineers. The profile of the participants is presented 

in Table 3.  

Table 3: Profiles of the interviewees 

Respondent ID Designation Industry Experience 

R1 Quantity surveyor 12 years 

R2 Landscape Architect 7 years 

R3 Chief Architect 25 years 

R4 Quantity Surveyor 8 years 

R5 Green Roof Contractor 10 years 

R6 Green Roof Contractor 7 years 

R7 Maintenance Engineer 12 years 

R8 Design Engineer 17 years 

R9 Landscape Architect 22 years 

R10 Design Engineer 10 years 

R11 Architect 10 years 

R12 Quantity Surveyor  9 years 



A study of green roof application in Sri Lanka 

Proceedings The 11th World Construction Symposium | July 2023  7 

4. ANALYSIS AND FINDINGS 

Green roof application in the Sri Lankan buildings was investigated through a preliminary 

survey as well as a questionnaire survey. The preliminary survey gathered data on the 

status of green roofs in the green rating systems, type of the buildings that incorporated 

green roofs, types of the green roofs available. Accordingly, following sections present 

the analysis and findings derived, related to green roof applications in the Sri Lankan 

buildings. 

4.1 RECOGNITION OF GREEN ROOFS IN GREEN RATING SYSTEMS USED IN 

SRI LANKA 

GREENSL® and LEED are the two green rating systems commonly used in Sri Lanka. 

Green certification for the Sri Lankan buildings is mainly accomplished through two (2) 

main green rating systems as certification. To date, there are different versions of these 

rating systems available. For example, GREENSL® has version 2.1 - the latest version with 

the total number of points that a building can earn under this rating system is 100 while 

the minimum point requirement for the certification is 40 points. Similarly, LEED-v4 is 

consisted of a total of 110 points and required minimum 40 points for its certification. 

In both rating systems, there is not any direct points assigned for buildings embedding a 

green roof. However, there are various criteria whereby a building can indirectly earn 

credits for its green certification from a green roof. Table 4 illustrates a summary of 

various green features which support incorporation of green roof and the points assigned 

for those features.  

Table 4: Possible sustainable criteria for embedding green roof 

GREENSL® - version 2.1 LEED– v4 

Criteria Points Criteria Points 

2.0 Sustainable sites  Sustainable Sites  

2.6.3 - Development of Footprint 2 Open space 1 

2.7 – Storm water design, quality control 3 Rainwater management 3 

2.8 – Heat Island effect, non – roof 1 Heat island effect reduction 2 

2.9 – Heat Island effect - roof 1 Energy and atmosphere  

4.0 Energy and Atmosphere  Optimise energy performance 18* 

4.1 – Optimise energy performance 10 Indoor environmental quality  

6.0 Indoor environmental quality  Thermal comfort 1 

6.7 –R Thermal comfort, design and 

verification 

1 Acoustic performance 1 

8.0 Social and cultural awareness    

8.1.2 - Social wellbeing 1   

*Except schools and health care buildings. For schools 16 points, for health care buildings 20 points 

As per Table, although the green roof is not identified as a separate technology, there is 

sufficient provisions made for embedding green roofs and absorb its benefits, via rating 

systems. On other hand, embedding green roofs help to achieve green certification as it 

contributes to earn required points through various criteria as evidence in Table 4.   
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4.2 GREEN ROOF APPLICATION IN DIFFERENT TYPES OF BUILDINGS 

The survey identified altogether 30 different buildings with green roofs in Sri Lanka. 

Those buildings include both green certified and non-certified buildings. Figure 3 

illustrates the distribution of those green roof applications.  

Figure 3: Green roof applications in different types of buildings 

As seen from figure, amongst the surveyed buildings, residential (both apartments and 

single housing units), and commercial buildings (hotels and shopping complex), have 

mostly incorporated the green roofs, compared to other types. This could be due to 

owners’ motive/willingness to attract the occupants through the green space. Amongst all 

types of buildings with green roofs, non-certified buildings are higher in numbers than 

certified. The most common concerns among the building owners were the lack of 

awareness on the green certification process and their non-willingness to obtain the 

certificate. Although most of them have installed green for the sake of recreational facility 

and the green space availability, the implied benefits such as cooling energy conservation, 

indoor air improvements or the stormwater run-off reductions were seemed to have 

achieved. It is worthy to note that even if the green ratings failed to provide recognition, 

building owners are willing to incorporate green roofs.  

4.3 TYPES OF GREEN ROOF USED IN SRI LANKAN BUILDINGS 

According to the collected green roof details, all three types of green roofs: intensive, 

semi-intensive and extensive are in use in the Sri Lankan buildings. Figure 4 represents 

the distribution of types of green roofs used in the thirty (30) buildings surveyed. 

As seen from Figure 4, most of the considered buildings consist of extensive type (13) 

while the intensive type of roof is least used, only five (5). Semi-intensive type also could 

be observed in twelve (12) buildings. According to most of the green roof designers and 

owners of the 30 green roof applications, except a few large-scale green roof stakeholders, 

the green roofs are being embedded into their buildings for the purpose of aesthetic 

appearance than other benefits offered. 

0

2

4

6

8

10

12

N
o

. 
o

f 
b

u
il

d
in

g
s



A study of green roof application in Sri Lanka 

Proceedings The 11th World Construction Symposium | July 2023  9 

 

 

 

 

 

 

Figure 4: Different types of green roofs used in the buildings 

The additional and complex structural design requirements have also influenced the type 

of green roof. In addition, the maintenance activities of vegetation, mainly the grass or 

the shrubs are quite simple than larger trees. These have motivated use of higher number 

of both extensive and semi-intensive. 

4.4 BARRIERS TO GREEN ROOF IMPLEMENTATION IN SRI LANKA 

The literature findings have mainly identified fourteen (14) barriers for green roof 

applications in the global context. Interviews with the construction professionals who 

have directly involved with the green roof applications in the Sri Lankan buildings were 

focused to investigate the barriers of green roof applications specifically in the Sri Lankan 

context. According to their responses, all the identified barriers from the literature are 

considerable in the Sri Lankan context. In addition, the respondents identified that the 

complexities in the green roof designing and lack of knowledge sharing institutions are 

also key barriers that limits the green roof application in the Sri Lankan buildings.  Table 

5 summarises the opinions of the interviewees on all identified barriers to the green roof 

applications on the Sri Lankan buildings. 

Table 5: Summary of responses of the interviewees 

Barrier Respondent Total 

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 

Higher initial cost √ √ √ √ √ √ √ √ √ √ √ √ 12 

Higher maintenance 

cost 

√ √ √ √ √ √ √ √ √ √ √ √ 12 

Poor public 

awareness on the 

concept 

√ √ √ √ √ √ √ √ √ √ √ √ 12 

Lack of client’s 

interest 

√ √ √ √ √ √ √ √ √ √ √ √ 12 

Absence of 

government 

regulations 

√ √ √ √ √  √ √ √  √  9 

Lack of knowledge 

sharing authorities 

 √ √ √ √  √ √  √ √  8 

Increase in structural 

loading 

√  √ √  √ √  √ √  √ 8 
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Barrier Respondent Total 

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 

Challenges in 

installing on existing 

roofs 

√ √  √  √  √  √ √  7 

Lack of technical 

knowledge 

  √ √  √    √ √ √ 6 

Issues in quality of 

the building 

√ √   √  √ √   √  6 

Lack of established 

green roof industry 

 √ √   √ √ √ √    6 

Design difficulties √    √  √   √  √ 5 

Lack of skilled 

manpower 

   √   √   √  √ 4 

Lack of suitable 

plants 

 √        √   2 

According to the Table, all interviewees have identified high initial cost, high 

maintenance costs and poor public awareness on the concept as the key barriers to the 

green roof applications in the Sri Lanka. The barriers were similarly identified as 

significant in the literature (Hossain et al., 2019; Mahdiyar et al., 2020). However, lack 

of clients’ interest on the roofing was only identified in the study of Hossain et al. (2019) 

while other referred studies have not identified it. Conversely, all the interviewees have 

identified the lack of interest of the client as a key barrier to green roof applications in the 

Sri Lankan buildings. “Clients are not willing to install green roofs due to their narrow 

understanding on the concept” stated by the R2 respondent. “Therefore, it is required to 

have knowledge sharing institutions to enhance the awareness on green roof applications 

in Sri Lanka” was further added by the respondent. However, there are very few 

knowledge sharing institutions for green roofs. “Even there are institutions, those are not 

specific to the green roofs” was added by R5 respondent. In addition, R1 respondent 

emphasised that the design difficulties in green roof installation is still a concern in the 

Sri Lankan context. “In the unique designs of green roofs, sometimes our designers are 

not rich enough to determine some key design considerations” stated by the R1 

respondent. Once again, the issue can be overcome with the availability of a knowledge 

sharing institution where all the stakeholders can obtain all kinds of advices when 

required. Similarly, the interviewees have extended their opinions on the other identified 

barriers also. However, the lack of suitable plants was only identified by 2 interviewees 

while others stated that the local plants would facilitate any lacking situation. However, 

the fact emphasised by the R2 respondent was “we need properly examined a vegetation 

type before it installs, so how we simply can rely on any locally available plant for the 

sake of necessity?”. The argument was same in the study of Mahdiyar et al. (2020), which 

the only study that the barrier was mentioned. Accordingly, it shows that there are many 

obstacles that limits the green roof application in the Sri Lankan buildings. Therefore, the 

stakeholders should take necessary actions to mitigate and overcome these barriers for 

the smooth application of green roofs in the Sri Lankan buildings. 
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5. CONCLUSIONS 

Amongst the selected sample buildings, residential and commercial buildings have 

incorporated green roofs mostly. The green spaces attract occupants of those buildings 

and contribute to increase income and property values. However, the study included a 

randomly selected limited sample buildings due to accessibility constrains. Another 

noteworthy conclusion is that most of the buildings (24 out of 30) are not green certified. 

This gives an indication that even the awareness of green certification lacks, building 

owners are willing to adopt green roofs.  In terms of the type of the green roofs, buildings 

have mostly embedded extensive and semi-intensive green roofs, different to the 

experience in global context where intensive type is considered more beneficials while 

expensive is nature. In terms of the barriers, interviewees have identified all the barriers 

that stated in the literature while introducing two (2) additional barriers. Among those 

barriers, high initial and maintenance costs, poor awareness and lack of clients’ 

willingness are the mostly identified barriers by the interviewees. Accordingly, the study 

recommends the stakeholders to take necessary actions to overcome these barriers while 

prioritising the most significant barriers.  
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