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INTRODUCTION  
 

The Mosque's architecture is an influential factor 
that defines the overall experience of worshippers 
inside and outside the Mosque. It addresses not only 
the planned architectural aspect of a mosque but also 
the practical and sustainability qualities of a mosque. In 
Islamic societies, mosques are important institution 
buildings because they accommodate spiritual, social, 
and educational activities. The beneficial influence of 
mosques on development in the idea of sustainability in 
culture is unquestionable. From the practical Mosque, 
the degree of strength of Muslim harmony could be 
created. Still, it started to decline due to a lack of 
sustainable design into design of Mosque that could not 
meet the diverse needs of society [1]. Therefore, 
building a sustainable and standard mosque is 

necessary to fulfill and enhance the function that can 
adapt to the essential human beings. In this context, the 
design of a sustainable mosque needs to concern the 
environmental strategies that provide the optimal use 
of resources; energy, climate, and building materials. 
They also need to be concerned about indoor air quality 
and have a flexible design [2]. The space design should 
also be included in cutting-edge mosque strategy for 
the wellness and comfort of users inside the mosques. 
Moreover, sustainability also has to concern the 
economic and social dimensions. Social sustainability 
refers to social equity, well-being, and quality of life [3]. 

Therefore, through using and implementing the 
sustainability approaches, the productivity of activities 
will be reshaped. Moreover, the area used in a spiritual 
building will be used because ignorance of the 
environmental aspect will impact the user's experience 



  

 
 

in negative conditions. Hence, the functional quality of 
design implementation in mosques and building design 
can be constructed for the Muslim community through 
the green and sustainable approaches of Mosque. 

Sustainability of Mosque Design in the Global Context 

International organizations have emphasized that 
sustainable design is important to ensure an 
acceptable quality of life for our planet's present 
occupants and future generations. Traditionally, 
mosques have more functions than just being a place 
of worship, especially in the Middle East [4]. A mosque 
is not only used to perform the prayer, but also is a 
place for society to create economic, educational, and 
social harmony. Thus, both the Mosque and its 
surroundings work together symbiotically. Therefore, 
a green and sustainable Mosque can be defined as a 
multifunctional community one-stop center that uses 
places, is accessible for the community, is respectful 
to the environment geographically, supports local 
business, and increases civic engagement and 
information discovery. The first Mosque founded in 
Madinah by Prophet is an excellent example of 
environmentally friendly practices and shows the ideal 
character of sustainable and green architecture 
mosque [5]. Even though the Mosque's architecture 
and construction technologies may not be common in 
modern times, the values of such sustainable 
practices are implemented in the design planning of 
the Mosque. However, few kinds of research on 
environmental sustainability have been conducted 
focusing on the energy consumption of mosques. It 
has been discovered that mosques consume a large 
amount of energy that is not sustainable. 

Sustainability of Mosque Design in Malaysia Context 

In Malaysian history, the country's heritage was 
rich in mosque architecture. Mosques in many 
Malaysian provinces displayed various designs and 
used different elements to construct many mosques 
that reflected the country's culture and people. 
Provinces like Terengganu, Melaka, and others have 
very famous traditional mosques. Researchers 
attempted many studies to document and record the 
physical planning drawings to preserve the country's 
heritage. 

During Islam's early arrival in Malaysia compared 
to the mosques in the Middle East countries, the 
architecture of the Malay Peninsula mosque was plain 
with no clear features [6]. One big problem is that 
architects cannot take the requisite chances to 
experiment with new forms or approaches when 
designing mosque architecture. Moreover, as 
decision-makers, it is also imperative for the public, or 
the owners, to understand the need to open and 
embrace another view of Islamic architecture. 
Therefore, a more inclusive, safe, and egalitarian 
solution is a serious need for all new mosque buildings 
and other non-religious buildings. 

Malaysia is situated near the equator with a 
tropical atmosphere and an average temperature of 
27oC [7]. For designers, the high humidity and 
temperature level pose a problem in designing a space 
because certain situations react to the needs of the 
inhabitants. For example, a building with low insulation 
and ventilation will affect discomfort for the visitors. 
Therefore, designers need to use a green and 
sustainable approach for mosque construction to 
achieve and assume comfort inside the Mosque and 
ensure natural ventilation through the building. This 
study systematically reviews the existing publications 
to discover the concepts, definitions, and issues 
regarding the sustainable design approaches for 
mosques. The main objective is to analyze the 
principles of Islamic methods in attaining the 
attributes of sustainable mosque design. 

METHODOLOGY 

Recently, systematic reviews have become an 
essential approach for selecting, critiquing, and 
summarizing existing text materials or literature 
reliably and accurately on specific topics or objectives, 
as mentioned. The research depended on browsing 
articles and publications on multiple platforms. A 
general procedure of looking up terms such as 
"sustainable mosque", "green architecture", 
"sustainability", "innovative design", and "Islamic 
architecture" was used, with keeping in mind to filter 
out the results to only publications done between the 
years of 2010 and 2020, and preference for Malaysian 
based studies and other countries. Several articles 
were shortlisted based on their relevance to the 
study's objective. 

The content of the selected articles was then 
analyzed by adapting the content analysis techniques, 
consisting of manifest analysis and latent analysis. The 
manifest analysis technique was adapted to a 
sustainable design approach for mosques. In a 
manifest analysis, the researcher describes what the 
informants say, stays very close to the text, uses the 
words themselves, and describes the visible and 
obvious in the text [8]. In the context of this paper, the 
prime ideas of the sustainable design approach of 
mosques are classified based on the content of 
selected articles. On top of that, the latent analysis 
technique was applied to recommend the sustainable 
Mosque's design strategies. Finally, lent analysis is 
extended to an interpretive level in which the 
researcher seeks to find the underlying meaning [8]. 
The classified sustainable design approach for 
mosques will be interpreted in contemporary mosque 
design.  

 
RESULT AND DISCUSSION 

Energy Efficiency for Mosque Design 

The energy used in mosques is mostly for air 
conditioning, lighting, electricity, and water. Air 
conditiZConing is needed for a building in an 
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uncomfortable climate condition. This condition is hard 
to avoid, but we can prevent the AC system load by 
providing a passive cooling system. Since early times, 
the method of using thermal phenomena for cooling 
buildings has been recognized[9]. It can be seen from 
traditional methods, such as wind towers and 
courtyards design, commonly used in hot-dry climates 
due to their capability to improve energy efficiency and 
maintenance cost. The example structure for a passive 
cooling tower is the "chimney shape" of a vertically built 
duct with open top-windows or openings to capture the 
dry, hot air from the outside. Figure 1 shows the 
perforated wet media used to allow the hot air to pass 
through and transform into cool air directed inside the 
Mosque. This approach can reduce the Mosque's indoor 
temperature when the hot air temperature is high and 
the humidity is low. 
 

 

 

 

 

 

 

 

Figure 1: The example structure for a passive cooling tower 
system by Hassan Fat'hi 

 
Aside from air conditioning, mosques should also be 

efficient in using lighting, electricity, and water. The 
lighting energy can be reduced by using daylight in the 
day by providing adequate daylight quality. A mosque 
can also use renewable energy technologies to save 
water and electricity for lighting. 

A mosque can use a solar PV system as energy from 
the sun. Many mosques use this technology for energy 
saving. For example, using solar PV on the rooftop, the 
Riyadh Mosque Saudi Arabia's annual bill can be 
reduced to nearly zero under a net metering 
mechanism [10]. Meanwhile, Sultan Ismail Mosque's 
solar system can reduce UTM's electricity bill by RM 
33,000 annually (47% reduction) [11]. Some mosques in 
Qatar also use PV to provide the air conditioning system 
of the considered Mosque with annual electricity 
demand the A/C system. The results show that the 
utilization of PV for air conditioning purposes has big 
potential for saving the economy and environment in 
Qatar [12]. The same condition happens in the Mosque 
of Engineering Faculty of Universitas Indonesia. It has 
32,19%-55,67% electricity energy savings consumption 
from utility grid [13]. 

Another example is the Ministry of Islamic Affairs 
Mosque in Kuwait. Developing a grid-connected 
photovoltaic solar system in the Mosque could be 

economically viable and provide peak shaving during 
peak load [14]. 

Meanwhile, some mosques use water treatment for 
energy efficiency. One of them is Sultan Ismail Mosque 
in UTM Malaysia that used a water cascade analysis 
technique to establish the minimum water targets. The 
result shows that the conventional system could save 
25% fresh water and 19,8% wastewater. Meanwhile, the 
water cascade analysis technique predicted savings of 
65,1% fresh water and 51,5% wastewater, up to 85,5% 
fresh water and 67,7% wastewater with reuse and 
regeneration [15]. In Johor, Malaysia, 13% of the 
mosques receive water supply from an alternative 
source, especially the rainwater harvesting system. The 
stored water from the system is used to wash kitchen 
utensils. The quality is similar to the groundwater [16]. 
Another water-saving technology is a self-closing tap 
for wuduk activity in Masjid Assiddiq Seri Iskandar Perak 
Malaysia. The result shows that mosque water 
consumption decreases and saves about RM 30 for a 
month [17]. Another example of water treatment is 
greywater treatment in the National University of 
Malaysia Mosque. The treatment can save water for 1,5-
2 liter per person who prays in the Mosque [18]. 

Furthermore, wind can also be used for energy in 
mosques, such as in Aceh Indonesia [19] and Remote 
Mosque in Saudi Arabia Highway [20]. Mosque usually 
has a very tall minaret. In height, the wind speed is 
higher than in the ground. So we can use the minaret to 
be the turbine to catch the wind for the alternative 
energy for the Mosque. 

The Use of the Climate Condition for a Mosque Degnsi 

The increased height of the prayer hall would offer 
ventilation with high windows to the innermost areas of 
the deep-plan Mosque before the invention of artificial 
lighting [21]. These windows or other high openings 
often provide airflow by stack effect in hotter climates. 
They permitted the room to stay comfortable while the 
overhead sun-heated air was closer to the ceiling while 
the prayer area stayed relatively cold. Historically, some 
mosques have also been purposely built for the prayer 
hall with much more height than simply required 
lighting and ventilation. Additionally, several mosques 
today maintain the practice of constructing greater 
than necessary volumes in the main prayer hall to create 
a wide size. 

Furthermore, the Cyberjaya Mosque in Malaysia, 
which uses modern materials, has an architecture and 
design appropriate for Malaysia's hot-humid 
environment that allows enough wind to move 
through it to provide good ventilation and thus reduce 
the cooling load [22]. The architecture of the 
Cyberjaya Mosque is unmatched by any previous type 
of Mosque. Its fundamental concern is creating a 
sustainable building that utilizes flexibility and purity 
in its architecture to present Islam as a secular faith. 
The glass dome over the enclosed main prayer hall will 
be equipped with LED lighting and uses Two Low 'E' 



  

 
 

glass panels connected to the decorative aluminum 
grilles used as sun-shielding devices. Moreover, the 
glass dome allows various light and shades to be cast 
each day in natural light. It makes any hour during the 
day for a new environment. 

Another mosque that used daylight as the 
architectural element is Sheikh Lotfollah Mosque in 
Isfahan, Iran. The lighting design of the Mosque shows 
how daylight pervades the sequential spaces. The 
spaces present several appearances of daylight, 
controlled during different time intervals. The 
observation of daylight penetrations in each episode 
reveals that building orientation, fenestration, 
reflection, and daylight variability are the major 
factors to analyze daylight in sequential spaces [23]. 

Meanwhile, Orhan Gazi Mosque and Neziraga 
Mosque in Istanbul, Turkey, use their dome and 
pyramid roof to provide efficient indoor daylight. The 
dome mosque has a better illuminance level than the 
pyramid roof mosque [24]. The same thing happens in 
Sepahsalar Mosque in Iran. Sunlight creates spaces 
within the southern vault of the Mosque by 
establishing a combination of light, shade, and 
darkness [25]. 

The Use of Sustainable Building Material for Mosque 
Design 

Al-Masjid An-Nabawi is a suitable example of a 
sustainable approach to the Mosque's design [26]. It 
is important because this Mosque was constructed 
using a simple method of construction, local materials 
and technology, and the well-designed flexible layout 
that allows for any further adjustment or 
modifications without hindering the surrounding. 
Besides, this Mosque was built without being biased 
by any ideas and the characteristics, materials, and 
technology adapted locally. Furthermore, in the past, 
the primary building material was picked from nature 
and soil material into the construction and 
manufacturing technique [27]. Even today, for many 
reasons, soil systems have become the point or object 
of the search for healthier changes in the construction 
process, and soil structures have the ability to use a 
sustainable material in construction. Some reasons 
can be; (1) Easy of purchase from nearby and local 
regions, (2) Simplicity of construction methods that 
do not require qualified craftsmanship, (3) Based on 
the building life cycle, the support of next-generation 
design techniques makes it environmentally 
sustainable and energy-friendly materials. 

Another mosque that uses a local natural material 
is the Suleymaniye Mosque in Istanbul, Turkey. The 
primary material is generally different types of 
granites, marbles, limestones, pudding stones, 
porphyry, and serpentinite. Detachment, material 
loss, biological colonization, discoloration, and 
deposits have been determined as deterioration types 
on these stones [28]. 

In hot humid areas like Malaysia, different local 
materials are used for mosques. The traditional 
Kampung Laut Old Mosque uses timber 
construction techniques as the local material and 
construction. This Mosque is believed to be the 
oldest surviving timber mosque construction in 
Malaysia and Southeast Asia. The construction 
elements resemble the rich timber building design, 
which concerns the local culture, spiritual 
perspectives, and climatic approach portraying the 
regional identity of the built environment [29]. 
Another mosque around forested areas that uses 
timber as the main material is Bekdemir Mosque in 
Turkey. The Mosque uses wood in its walls, 
columns, and roof. Timber construction is proved to 
be more resistant in a seismic area [30]. 

 

Indoor Air Quality in Sustainable Mosque Design 

 

Because Mosque is a central place for Muslims 
to do their religious activities, Mosque must have 
good indoor air quality. To stay in one place for 
quite a long time, people need to feel comfortable. 
Indoor air quality depends on the airflow behavior, 
the distributions of temperatures and relative 
humidity, and the concentration of carbon dioxide 
due to the high occupancy load of people. Healthy 
Indoor air quality can be achieved by providing 
good ventilation. For example, Sultan Ternate 
Mosque uses clerestory ventilation and cross 
ventilation systems to reach a comfortable level 
[31]. 

Another example is shown in an Air-conditioned 
mosque building in Kuwait. The mosque building 
show CO2 concentration considered slightly higher 
than the ideal CO2 concentration. It will improve 
ventilation rates by opening windows and doors 
[32]. It is proved that natural ventilation can provide 
better indoor air quality than air-conditioned 
rooms. Another research strengthens it in some 
mosques in Yalova, Turkey. In the naturally 
ventilated Mosque, opening window considerably 
improved the air quality but increased the indoor 
relative humidity. Using fans can enhance the air 
quality by reducing pollution in the occupied zone 
and improving the overall thermal sensation. The 
drawback of using fans was the risk of discomfort 
due to the peaks in airspeed caused by rotation of 
the fans, which must be prevented to attain 
comfortable conditions. Turning the air 
conditioning on during prayers was not an efficient 
strategy to improve thermal comfort. It is 
recommended to consider pre-cooling of the 
Mosque and keep air conditioners off during 
prayers [33]. 
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Socially Sustainable Mosque 

Social sustainability plays an important part as 
another requirement for green and sustainable 
approaches in mosques. The social and spiritual 
sustainability of the community can be increased 
through the religious activities conducted at the 
Mosque. A mosque should be designed as 
multifunctional and have communal space for having 
diverse activities and possessing community space. 
Mosques have been listed as the highest preference 
for public space. Three key qualities lead the 
community to choose the Mosque as the most 
important public space: 1) convenient access, 2) 
comfortable and clean, and 3) social aspects. These 
three keys contribute to improving quality of life, 
social interaction, and social cohesion to achieve the 
Sustainable Development Goals globally [34]. 

In addition to the abundance of open space inside 
the mosque layout, instead of a conventional green 
space that only fits aesthetically, an open functional 
green space is a perfect addition to appeal to this 
purpose. The green open space can also improve the 
cross ventilation of the Mosque, showing how 
sustainable and green architecture is implemented 
into the design of the Mosque. For example, related 
to Malaysia context, this space can be the center of 
learning and community activities such as community 
cook 'bubur lambuk' during the month of Ramadhan, 
Malay tradition of 'berkhatan' (circumcision) 
ceremony, and Al Quran class for children during 
school holidays. The impact of open green space is 
that it can give users comfort and create a sense of 
belonging when social interactions are held in green 
infrastructure. Hence, it will serve as a focal point for 
some casual social activity with green usable open 
space to promote social links and community 
cohesion and build feelings of protection. 

RECOMMENDATIONS 

Table 1. The suggested sustainable design strategies for mosques 

 

 

Sustainable mosque building methods and 
techniques are not a recent idea in Islam. However, it 
has a deep and heavy origin in early Islamic 
architectural traditions, such as Al-Masjid An-Nabawi. 
Therefore, the sustainable design can be implemented 
from previous early mosques. Table 1 describes some 

strategies for mosques to achieve sustainability. The 
natural and passive technique saves a substantially low 
cooling energy rate compared to electromechanical air 
-conditioning devices. In addition to their cost-
effectiveness over the entire construction life cycle 
(initial and operational), these natural processes are 
environmentally sustainable and do not contain 
harmful materials. Furthermore, a sustainable and 
green mosque is a vibrant mosque full of green 
scenery, a good sense of culture, and a vibrant 
economy. In that regard, it is proposed that more 
group events, such as playgrounds or sports facilities, 
should be introduced into the design of the Green 
Mosque to draw users of different ages, especially 
children, as long as they are not opposed to Islamic 
education. 

Today, different styles of mosque typology from 
around the world have been developed in Malaysia and 
around the country, causing a vast number of types of 
mosque typology. The mosques can be designed with 
the previous approach or in a more progressive and 
sustainable direction to launch a new design age. 

CONCLUSION 

This study looks into various design strategies 
related to green and sustainable approaches used in 
designing mosques in Malaysia and other countries. The 
value of a green building for a mosque is undeniable. To 
complete their worship of Allah, green technology 
greatly influences Muslims. As the Mosque also reflects 
Malaysia's real culture, each Mosque can have more 
green technology. To mitigate its impact on nature, it is 
proposed that mosques adopt ecological design 
schemes. The Mosque is the center where people study 
good deeds and perform them. Thus, a green and 
environmental approach to architecture will guarantee 
Muslims a safe and friendly atmosphere and enable 
them to visit and engage in mosque activities. 
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