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Abstract:

Climate change has emerged as a critical global concern, adversely affecting
energy consumption and community living environments. Carbon dioxide
(C0O2) emissions primarily contribute to global warming and climate change,
necessitating increased awareness and adoption of low-carbon lifestyles among
communities at a micro-scale. While addressing this growing concern, a
collaborative effort involving ten university researchers, incorporating faculty
members from the built environment department, professional landscape

llias, N. H., Mansor, A., Omar, S. S.,
Hussain, N. H. M., & Amir, A. F.
(2023). Promoting A Sustainable
Low-Carbon Community Through

architects, the Masjid As-Siddig congregation, and related agencies,
culminated in the development of the Recycle Edible Garden (REG) as a
knowledge endowment project for communities. This paper delves into the
methodologies and challenges of knowledge transfer in developing REG as a

community low-carbon landscape project. It encompasses low carbon living
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initiatives, including a recycling and reusing workshop, tree planting with the
community, and landscape maintenance sharing sessions with experts. The
project was accomplished within a 12-month timeline, yielding favourable
results regarding community well-being, mosque landscape enhancement, and
heightened awareness regarding carbon mitigation. In summary, the
knowledge endowment project, aimed at fostering sustainable low-carbon
community awareness, met its objectives within the REG initiative at the
community mosque. However, there is a need for continued follow-up and
sustainability efforts for the ongoing programs.

Keywords:
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Low Carbon Community, Neighbourhood Mosque

Introduction

Climate change is a global issue caused by the accumulation of greenhouse gases (GHGS) in
the Earth's atmosphere. GHGs include water vapour, carbon dioxide (CO2), methane (CH4),
nitrous oxide (N20), and ozone. The demand and use of goods and services increase GHG
emissions (Shadman et al., 2022), leading to climate change (Fan et al., 2023; Padilla-Rivera
et al., 2018). Like most other countries, Malaysia has experienced a significant rise in CO2
emissions. According to the World Bank report of 2022, Malaysia's per capita CO2 emissions
increased from 5.4 metric tons in 2000 to 7.9 in 20109.

The identified factors behind this increase are radiation absorption, vegetation deficiency, and
human activities that produce heat (Guo et al., 2020; He et al., 2020). Therefore, raising
awareness and developing proper strategies to address the overheating problem caused by
climate change is essential. Awareness and trust among the community are vital factors in
determining their willingness to participate in combating global warming (Koirala et al., 2018).
This paper will share the method implementation of a knowledge endowment project by the
university to develop a low-carbon community for mitigating carbon and increasing the
community's quality of life.

Literature Review

Climate change has various impacts, and one of the most significant is the frequent and severe
extreme weather (Y. Wang et al., 2019; Wei et al., 2022). These impacts have far-reaching
consequences on global communities, economies, and ecosystems (A. Wang et al., 2022; T.
Wang et al., 2021; Yarnvudhi et al., 2021). To address these challenges, the Sustainable
Development Goals (SDGs) were set up in 2015 to provide a shared blueprint for peace and
prosperity for people and the planet both now and in the future. The aim to take urgent action
for combating climate change and its effects is under SDG 13 - Climate Action.

In pursuit of the objectives outlined in SDG 13, numerous cities have embraced the Low
Carbon City (LCC) model. These places are crucial in reducing carbon emissions (Cheng et
al., 2021; Drummond, 2021; Zhang, 2021) and forging a path toward a low carbon future
(Liang et al., 2023; Tan et al., 2015). The integration of green spaces, such as tree planting in
land use development (Li et al., 2022), can help reduce CO2 levels (Chen, 2020; Fan et al.,
2023; Teng et al., 2021) given the carbon sequestration capabilities of trees through
photosynthesis (Park et al., 2021; A. Wang et al., 2022). Furthermore, green areas like parks

and gardens have significantly improved people’s quality of life (Shuib et al., 2015) and
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promote a healthy environment (Alabi, 2020). Consequently, strategically planting trees and
effective management and maintenance (Machar, 2020) is an optimal course of action.

To elevate awareness of carbon reduction, an engaged community comprising the public,
industry groups, non-governmental organisations, and governments must collaborate to bolster
participation (Schanes et al., 2016) and share responsibilities (Gopalakrishnan & Chong, 2020)
in achieving a low carbon community. As highlighted by Sino et al., 2020, a low carbon society
conscientiously utilizes carbon-based energy sources at consistently low rates. This
necessitates reducing dependence on fossil fuels and adopting the 3R principles; reduce, reuse,
and recycle, as part of daily life. Given these considerations, universities can play a central role
as agents of change by distributing knowledge within communities, encouraging awareness,
and catalysing behavioural shifts concerning energy consumption.

Nowadays, universities play multiple societal roles, including providing education and skill
development, engaging in research and innovation, promoting cultural diversity, academic
exchange, and community outreach through partnership programs and public lectures. As a
Muslim educator at a university, sharing knowledge with others is considered a good deed. It
becomes even more valuable when it is an endowment of knowledge consultation that is free
of charge for community development.

The concept of endowment, known as wagf in Arabic, is dedicating certain assets or resources,
including knowledge, to benefit the community and future generations. It is in line with the
following hadith guide:

Abu Hurairah RA explains that the Prophet SAW said, which means:

"When the son of Adam (man) dies, then all (rewards) of his deeds are cut off
except for three forms of deeds, namely charity, useful knowledge, and pious
children who pray for him."

(Hadith Riwayat Muslim)

The above hadith is a model for knowledge endowment in educational institutions (Zainuddin
et al., 2022). Thus, educators with expertise in built environment development are eligible to
share their knowledge in developing a low carbon community for reducing global warming
issues.

Methodology

The creation of the Recycle Edible Garden (REG) as a knowledge enrichment initiative
involved the application of qualitative research methods, including observations and
interviews. Observations were conducted both during the project site selection and upon its
completion. Masjid As-Siddiq was selected as a case study for this project. Interviews were
also carried out with the mosque's management and the local community to obtain their
feedback and secure their permission before commencing the project. The following outlines
the methodology process for this initiative:

Project Site: Masjid As-Siddiq, Seri Iskandar, Perak, Malaysia
The target demographic for the knowledge endowment project comprises the residents of
Taman Seri Iskandar Perdana, situated in Seri Iskandar, Perak, Malaysia. It encompasses a mix
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of low-cost and middle-cost residences, with an estimated 5,000 individuals. Approximately
half of the residents fall within the B40 income group, with an income threshold of less than
RM2500. The selection of Masjid As-Siddiq as the project site is strategic, primarily due to its
convenient accessibility to both the community and the researchers from Universiti Teknologi
MARA (UiTM), Seri Iskandar Campus, who will collaborate closely with the community (refer
to Figure 1). It was initially known as Surau As-Siddiqg before it was converted into a mosque
by Jawatankuasa Fatwa Negeri Perak in 2010 due to the community's increasing population.
An abandoned section within the mosque premises has been transformed into a garden
featuring edible plants encompassing fruits, vegetables, and herbs, a future resource for the
community (refer to Figure 2).

Taman Iskandar Perdana

Masjid As-Siddiq

Universiti Teknologi MARA
Seri Iskandar Campus

Figure 1: Location Map of Taman Seri Iskandar Perdana, Masjd As-Siddiq and
Universiti Teknologi MARA, Seri Iskandar Campus at Seri Iskandar, Perak, Malaysia
Source: Google Map

Figure 2: View of The Project Site (Before)

Source: Author, 2017

As the main goal is to establish a low-carbon lifestyle community, the researchers have created
a Recycle Edible Garden (REG). This garden not only serves to mitigate the impact of climate
change but also contributes to lowering the cost of living. Spanning an area of approximately
180 square meters, REG is an edible plant initiative seamlessly integrated into the mosque's
grounds. The project adheres to the principles of a low-carbon landscape and was successfully
executed within a 12-month, from November 2016 to October 2017 (refer to Figure 3). It
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underwent multiple phases of development, characterized by extensive community

participation and collaboration with various external agencies.
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Figure 3: View of Recycle Edible Garden (After)
Source: Author, 2017(Left) and 2023 (Right)

Process of Knowledge Transfer

The REG project underwent several progressive phases, encompassing site inventory and
analysis, planning and design, construction, planting, and ongoing maintenance. The
knowledge transfer associated with this project is explained through the following process:

Stage 1: Expert Group

A dedicated team of ten experts from UiTM Seri Iskandar Campus in Perak has collaborated
on this project, each contributing their distinct skills and valuable experiences to benefit the
community. All team members are academic staff from the university's landscape architecture
department, including three professional Landscape Architects actively involved in the
landscape industry. The expert team met monthly for discussions and to provide updates on
project advancements. To ensure the project's success, each team member was allocated
specific tasks and responsibilities (refer to Table 1).

Table 1: Expertise, Experience, and Project Task of Expert Group Members

No. | Expert Expertise Experience Project task
1 A e Professional landscape | ¢ Conducted landscape |e Project manager -
architect in Malaysia consultation at Taman | Take charge of
e Tourism development Tasik Selama for Selama | all tasks and
e Landscape management District Council, Perak ensure they are
e Committee of landscape | completed
development at UiTM | successfully
2 B e Professional landscape | Perak Campus e Detail drawings
architect in Malaysia e Involved in  social | and construction
e Social Space Design & | community service
Integration (CSR) in  landscape
3 C | e Professional landscape | design. e Construction
architect in Malaysia e Involved in creative and | (Irrigation
e Project management design innovation | system design)
competition
4 D e Urban development & | e Managed landscape | Maintenance
management projects at Kuala
Lumpur and Johor Bharu
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e Involved in S2A-Green
School Project at School

& landscape planting

consultation for 3D
Installation Public Art at
People Park Ipoh, Perak

S. e PhD in Architecture e Involved in urban and |ePlanting design
e Sustainable Cultural | rural landscape research
Landscape grant
6. ePhD in Landscape | e Involved in S2A-Green |e Planting design
Technology School Project at School
e Landscape Technology,
Green Wall
7. e Landscape Planning & | e Involve in S2A-Green |e Maintenance
Public Art School Project at School
e Conducted landscape
consultation for 3D
Installation Public Art at
People Park Ipoh, Perak
8. e Landscape Planning e Conducted landscape |e Supportive
consultation at | drawings and
Persimpangan Utama for | illustrations
Ipoh City Council, Perak
e Conducted landscape
consultation for Perak
Tengah District Council,
Perak
9. e Landscape Character & | « Committee of landscape |e Maintenance
Structure in Landscape | development at UiTM
Planning Perak Campus
10. e Landscape Preferences | ¢ Conducted landscape | Planting design

Source: Expert’s Curriculum Vitae, 2014 to 2015

Stage 2: Community Engagement

After finalizing all the required project documentation within the initial month, representatives
from the expert group scheduled a meeting with the chairman of Masjid As-Siddiq. The
purpose of this meeting was to inform him about the knowledge endowment project and request
permission for its implementation. Additionally, the group conducted two presentations for the
mosque's management team to provide an overview of the project and introduce the REG
concept (refer to Figure 4). To further engage the community, posters detailing the knowledge
endowment project's activities were disseminated through various channels, including
WhatsApp, Facebook, email, and the mosque's information board.
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i |

Figure 4: Presentation to The Management Team of The Mosque Congregation
Source: Author

Stage 3: Implementation
Throughout the development of REG, there has been a continuous exchange of knowledge
regarding low carbon lifestyle programs with the community (refer to Figures 5 and 6). The
activities are:

a) Recycle and Reuse Program

This initiative aims to enhance community awareness of the importance of daily practising
reduction, reuse, and recycling. As part of this program, the community is invited to collaborate
in cleaning the mosque and its surroundings as a Kickstart to the REG project. Furthermore,
community members are encouraged to bring unused and recyclable items from their
households to the mosque, where a team of experts will undertake the sorting process. These
items are later utilized in the construction work for the REG development.

b) Tree Planting Activities

Following the end of the construction phase of REG's hard landscape, the experts orchestrated
tree-planting events that engaged nearby residents, school students, universities, colleges, and
various organizations as partners in this collaborative effort. These partners, including MARDI,
Perak Tengah District Council, and Pejabat Pertanian Perak Tengah, shared their knowledge
and gardening expertise with the community. Additionally, the community had the opportunity
to learn about rainwater harvesting systems for irrigation and the use of recycled plastic bottles
as planting containers. This event was a significant occasion to foster community participation
and raise environmental awareness.

c) Maintenance Workshop

After the completion of the planting activities, the focus shifted to landscape maintenance to
ensure the health and growth of the plants. Landscape maintenance encompasses essential tasks
such as watering, weeding, soil cultivation, mulching, fertilization, and pest control. Despite
the REG project being completed within a year and handed over to the mosque management,
the experts remained actively involved in the garden's care. Twice a year, lecturers and students
specializing in Landscape Architecture from UiTM, Seri Iskandar Campus, organize
maintenance workshops as part of their curriculum at REG. These workshops are open to the
nearby community, encouraging participation. These workshops provide valuable hands-on
learning experiences for lecturers and students while promoting eco-friendliness by reducing
carbon emissions. An additional benefit is the convenience of these workshops being within
walking distance, eliminating the need for transportation.
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Implementation of knowledge endowment towards low-carbon community development
at Recycle Edible Garden
12 months of REG development
Recycle & Reused Program
+ Increase awareness of
reducing, reusing, and
recycling practices Tree planting Activities
*  Some items had been used » Sharing tips and
as part of REG hard- experiences of planting
landscape construction activities from experts Maintenance Workshop
(leftover bricks, wood, {hands-on learning) * Practical class for teaching
steel bed-frame, bicycle + Introducing rainwater and learning methods
rim. and plastic bottles) harvesting for planting (experiential learning)
irrigation system * Reduce carbon emission
from transportation (within
walking distance of
outdoor class)

Figure 5: Implementation of Knowledge Endowment Towards Low Carbon Community
Development at Recycle Edible Garden

. : w
y o U ' BT/ M -
Activities of Knowledge Endowment Project Through Recycle Edible Garden

Development.

Figure 6:
Source: Author

Findings And Discussion

Within 12 months of development, a UiTM Seri Iskandar Campus expert group successfully
managed the REG. This knowledge endowment project served to bridge the gap between the
university and the community, providing knowledge to university students and expertise to the
community for a better quality of life. The diversity of skill and experience among the team
members ensured that the project planning ran smoothly, was well-organized, and generated
great ideas and solutions for problem-solving during the development of the REG.

This project also offers an excellent opportunity for collaboration with other agencies to gain
extensive experience and knowledge to share with the community. As a result, the district has
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heightened its awareness of eco-friendly lifestyles by adopting the 3R practice; reduce, reuse,
and recycle and implementing a rainwater harvesting system for irrigation in planting. These
methodologies align seamlessly with the findings of a prior study conducted by Padilla-Rivera
et al. (2018), which delineates an alternative approach for mitigating the carbon footprint
associated with construction. The community has also provided valuable insights on cultivating
robust plants that actively contribute to enhanced atmospheric carbon sequestration. Moreover,
the hands-on educational techniques employed during tree planting and maintenance
workshops have empowered the community, equipping them with the knowledge and skills
necessary to establish and oversee their edible gardens within their homes.

Challenges

Nevertheless, the REG encountered several challenges during its development phase. It
struggled to thrive due to unpredictable weather patterns, including scorching heat and heavy
rainfall in Seri Iskandar, and it affected the plant's health and growth. Additionally, from the
observation, the maintenance phase faced most difficulties of community participation,
primarily due to a lack of a strong sense of belonging to the project. However, the mosque
management successfully oversaw the project. The area is well-maintained, and the trees have
continued to thrive, even in the post-Covid-19 pandemic period. The mosque's congregation
has actively utilized the edible plants, incorporating them into feasts. Moreover, the expert team
members have remained engaged, providing guidance and support, even after transferring the
project's management to the mosque. Additionally, the garden exerted a beautifying influence
on the mosque, aligning with Buotte et al. (2019) findings that emphasise how parks can
enhance environmental quality.

In pursuit of establishing a thriving low carbon community through university initiatives, the
authors have interpreted a strategic framework illustrated in Figure 7. University experts and
industry as collaborative partners can transfer their expertise through robust community
engagement implementation of significant programs focusing on carbon reduction and
sequestration to elevate carbon neutrality, like developing REG as a low carbon landscape
project. Hands-on learning is the best practice to ingrained lifestyle and induces behavioural
changes.

Hands-on learning Low carbon Low carbon

> landscape
development

Knowledge
transfer

A

community

Industry
(Collaborative
partner)

Figure 7: The Collaborative Framework Model of The Knowledge Endowment Project
at Masjid As-Siddiq for Low-Carbon Community Development (REG)
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Conclusion

The knowledge endowment project at Masjid As-Siddig was a successful green initiative by
university experts to develop the Recycle Edible Garden (REG) for the local community. The
community showed great interest and participation in the various programs and activities as
part of the project. The REG not only promotes a low-carbon society but also helps individuals
reduce their cost of living, improve their quality of life through gardening, and enhance the
aesthetic value of the mosque. The project has gained significant attention from outsiders, with
coverage from television news and local newspapers, and has even inspired similar initiatives
in other institutions. As a result, the knowledge gained from this project has reached new
heights of achievement.
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