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Article Information Abstract

Keywords Community knowledge and engagement are recognized as fundamentals

Egmlﬁiﬁg‘](c&yw(tgc)e pillars for the successful implementation of sustainable transitions, such as

Sustainable Urban ge the Low-Carbon City (LCC) concept. This study assesses the level of

Development, Urban community knowledge and community engagement concerning LCC concept

Sustainability among residents of Kuala Lumpur. A quantitative, cross-sectional design was
employed using convenience sampling involving 200 respondents. Data were
collected through a structured questionnaire and analyzed using descriptive
statistics and reliability analysis. The results revealed a high level of
community knowledge and engagement, with a mean score of 4.247 and a
Cronbach's alpa value of 0.948, indicating excellent internal consistency. The
findings suggest that respondents are well-informed and actively engage in
the Low-Carbon City (LCC) concept. This study underscores the critical
importance of strengthening community knowledge and community
participation to support effective Low-Carbon City (LCC) concept and ensure
long-term environmental sustainability in Malaysia.

INTRODUCTION

The main driver of climate change is human activities that release greenhouse gases (GHGs), especially carbon
dioxide (CO2), into Earth’s atmosphere. In general, carbon emissions in Malaysia are high compared to other
countries at the same stage of development. This is evident when Malaysia’s total greenhouse gas emissions
increased by 46% in between 2000 to 2011 as compared to 1958 levels (Hashim et al., 2023). In this regard, urban
areas in Malaysia have been identified as major contributors to carbon dioxide (CO2). According to Edenhofer et al.
(2014), cities globally are responsible for 67% to 76% of energy consumption and 71% to 76% of energy-related
GHG emissions, with the energy and transport sectors being the main contributors. Given the urgent need for climate
action, urban development decisions taken over the next few years are critical in determining the success of global
climate mitigation efforts. Therefore, for cities, this effort demands a massive reduction in greenhouse gas emissions
from new and existing buildings. A new development pattern that prioritizes lower energy consumption is crucial to
achieve this goal.

Studies have shown that population and economic growth are the primary drivers behind the increase in CO2
emissions worldwide over the past two decades. This trend is particularly pronounced in developing countries such
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as Malaysia, where the impact of population on emissions is more pronounced. On average, a 1% increase in
population is associated with a 1.28% increase in CO2 (Shi, 2001). With such a magnitude, global emissions are
expected to continue to increase significantly, thus requiring international negotiations that take into account future
population growth dynamics, in addition to development alone.

Recognizing this threat, low-carbon city planning (LCC) needs to integrate the ideas of Low Carbon Society (LCS)
and the low-carbon economy. The LCS concept, introduced by Japan in 2007, is based on the principle of “No Low
Carbon Society, No Low Carbon Technology.” Although LCS focuses on transforming consumption patterns and
lifestyles, while low-carbon technologies focus on energy patterns, their main goals are the same, which is reducing
CO2 emissions while generating economic growth (Yang & Li, 2013).

Accordingly, the LCC concept has been adopted globally, including in Malaysia, as an inevitable and necessary
option to address environmental degradation due to rapid urbanization and create sustainable urban development.
LCC is defined as a city that adopts green technologies and practices and emits significantly lower levels of CO2 or
GHG compared to current practices, making it an efficient, livable, and competitive city (Chin et al., 2007). The
main objective is to significantly reduce the carbon footprint without compromising the city’s economic
development potential (KeTTHA, 2011).

To achieve the country’s emissions reduction commitment, the Malaysian government has launched LCS initiatives
targeted at cities. The national target is ambitious,namely to achieve zero-carbon cities or townships in all 14 states
by 2026 with Melaka City and Iskandar Malaysia targeted to be carbon neutral by 2020. The main policy framework
for this direction is the National Low Carbon Cities Masterplan, which consolidates national policies and outlines
implementation actions at the Federal, State and Local levels. Five cities which are Putrajaya, Iskandar Malaysia,
Cyberjaya, Petaling Jaya and Hang Tuah Jaya have been selected as pilot cities to adopt this planning process
(KeTTHA, 2011). However, the success of LCCs depends on the highest level of government support, coupled with
awareness and sustainable lifestyles instilled among Malaysians.

Although the policy framework is already in place, the successful implementation of the Low-Carbon City (LCC)
initiative, particularly in dense metropolitan areas such as Kuala Lumpur, requires more than government mandates
and technological advancements. As emphasized by KeTTHA (2011), it also depends on community awareness and
the adoption of sustainable lifestyles. Therefore, understanding the community’s level of knowledge, perception,
and readiness toward the LCC concept is critical, as civil society serves as the primary recipient and implementer of
low-carbon practices in urban areas. In this context, the aim of this article is to examine community knowledge of
the Low-Carbon City concept in Kuala Lumpur.

LITERATURE REVIEW

The Malaysian government introduced The Low Carbon Cities Framework (LCCF) in 2011 by the Malaysian Green
Technology and Climate Change Corporation (MGTC). It was supported by the Construction Industry Development
Board (CIDB) and it helps Malaysian cities as a strategic guideline in completely reducing carbon emissions. The
framework aims for key elements which are urban environment, urban infrastructure, urban transportation, and
buildings. It is to ensure sustainability and flexible urban development (Ho et al., 2012). Along with these efforts,
MGTC promoted the application of the LCCF at the local level by launching the Low Carbon Cities 2030 Challenge.
This could engage local authorities, private sectors and communities. This agenda provides assessment implements,
practical tools and the launch of Low Carbon Zones to monitor cities’ progress towards carbon reduction goals (Ho
et al., 2012). LCCF also performs an important role in promoting sustainable instruction practices in Malaysia
(Adlina,2025). This is because it connects low-carbon urban planning elements with the construction sector’s
sustainability aims. Both efforts and actions are supplementary. The LCCF plays as the overall policy framework
while the LCC2030C acts as the implementation and monitoring mechanism. In the context of this study on
community knowledge toward the low carbon city concept in Kuala Lumpur, it is important to understand these two
frameworks to impose the limit of public awareness and comprehension of government efforts to build greener and
more sustainable cities by 2030.

Low Carbon City Framework (LCCF), one of the low carbon tools that will decrease the environmental impact of
climate change. Correlated with the 12th Malaysia Plan, Malaysia aims to improve environmental rankings and
green technology (Economic Planning Unit, 2021b) with all agencies' cooperation. Developing strong coordination
and collaboration between numerous agencies and stakeholders is crucial in order to achieve efficiency in the pursuit
of low-carbon governance. In order to empower the low carbon city framework (LCCF) and enable the
transformation of cities, this cooperative effort is necessary. The local authorities' roles and responsibilities in low
carbon administration still need to be completely evaluated due to a need for greater focus on governance elements.
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Most Malaysian local authorities use the LCCF as their main resource when making decisions, and they also set
specific objectives for implementing their low-carbon framework that are particular according to the particulars of
each local context (Nasrudin et al., 2020). In Malaysia, only participating local authorities are liable to the LCCF
(UPEN, 2016). This shows that most local authorities use the LCCF as their guide and are aware of the consequences
of global warming and its dedication to addressing this global issue. The local government has encouraged low-
carbon urban development through a variety of programs and actions in its capacity as the executor. These include
improving the infrastructure for walkways and urban green spaces, as well as offering free bus services. Delivering
a low-carbon city requires careful consideration of policy planning and implementation. Identified local satisfactions
are the best approaches for the local government to choose the wise strategy for climate change policy innovation.

Furthermore, the urban transition toward the Low-Carbon City (LCC) concept faces a significant challenge by the
gap between public environmental awareness and the adoption of low carbon lifestyles, which become a major issue
for megacities such as Kuala Lumpur. A study in China highlights that high community knowledge of climate issues
does not mean that it can change into actual low carbon consumption and transportation behaviors, partly because
of a free-rider effect, This does not minimize the motivation for the people to act due to the global scale of
environmental problems (Wu et al., 2022). Other than that, LCC adoption in Malaysia is made even harder by
implementation and governance issues. In this case, in Shah Alam, structural challenges such as the use of
authoritative communication methods and the lack of collaborative effort between governmental and non-
government organisations have been leading to low community participation. These factors collectively result in a
disorganised operational environment and limit major public engagement (Abdullah et al., 2023). Therefore, the
study assessing Kuala Lumpur's community knowledge must go beyond awareness assessing to look at how public
behavioural psychology, local governance ability, and coordinated participatory procedures relate.

Other than that, the implementation of low-carbon city initiatives must involve active public engagement along with
effective policy enforcement (Juhari et al. 2023) conducted research investigating the impact of the Low Carbon
City Framework Checklist (LCCFC) on community satisfaction in Malaysia. It was observed that if local authorities
adhere to the framework then the public has a better opinion and greater trust in sustainable urban practices. On the
other hand, the study also proves that the policy itself is not enough. Citizens must be informed about such initiatives
and engaged with them for significant change to occur. Further, (Watabe 2023) supported the argument and showed
the need for deeper citizen engagement in the transition to a low-carbon lifestyle, stating that individual behavioral
change is key to the long-term success of the decarbonization process. When the two studies are considered together,
it is clear that government policies must be supported by citizen action, if any real progress in the development of
low-carbon cities is to be achieved. Policy measures set the basic requirements while active community engagement
is what makes it easier and more effective to move towards low-carbon cities.

Low carbon initiative also needs the involvement of green technology. In Malaysia, green technologies applications
such as solar-powered lighting, smart irrigation systems, and rainwater harvesting are among the key initiatives in
promoting low-carbon development within urban areas by enhancing the effectiveness of Small Urban Parks (SUPs)
in mitigating climate change (Aziz et al., 2020). These innovations help minimize energy consumption in park
maintenance. Furthermore, the use of digital and data-driven tools, including Internet of Things (IoT) sensors, allows
for efficient monitoring of vegetation health, soil conditions, and carbon sequestration rates, thereby enhancing
environmental decision-making and resource optimization (Mohd Noor et al., 2021). Therefore, by merging nature-
based solutions with advanced green technologies, SUPs can become effective contributors to Malaysia’s low-
carbon city initiatives, supporting national efforts toward sustainable urban transformation (Sabri et al., 2023). At
the same time, the economic dimension of low-carbon development shows that growth driven by non-renewable
energy increases environmental degradation, while green technology promotes sustainable economic progress
(Ahmed et al., 2019; Saidi & Omri, 2020). In Malaysia, renewable energy investments help reduce pollution while
strengthening long-term economic development through technological advancement (Ridzuan et al., 2020; Bekhet
& Othman, 2021). Although early economic expansion tends to raise emissions, the adoption of cleaner technologies
eventually improves environmental quality (Sharif et al., 2018; Saudi, 2022). Trade liberalisation and FDI further
shape these outcomes, with mixed effects on emissions depending on policy direction (Hasanov et al., 2019;
Majekodunmi et al., 2023). Overall, Malaysia’s shift toward green technology and renewable energy demonstrates
that low-carbon development can bring both environmental and economic benefits if supported by consistent policy
implementation.

As the world's major drivers of consumption and emissions, cities require more than mere political commitment.
They demand actionable blueprints to achieve genuine carbon neutrality. This transition from broad aspiration to
measurable success is anchored in the fusion of standardized global accounting protocols with localized urban
development frameworks, ensuring every policy decision and investment is targeted toward verifiable CO2
abatement. This operation is based on globally acknowledged protocols, like the Global Protocol for Community-
Scale Greenhouse Gas Inventories (GPC). The GPC serves as an essential instrument since it standardizes emissions
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accounting in cities, facilitating the adoption of a consistent framework that enhances the credibility and
comparability of local indicator performance across various municipalities and countries. This standardized
information is subsequently incorporated into a localized structure, like Malaysia's Low Carbon Cities Framework
(LCCF). The LCCF demonstrates how national and local frameworks transform academic concepts into a practical
operational resource. It offers the essential framework domains such as encompassing buildings, urban
transportation, urban infrastructure, and urban environment, checklists, and evaluation methods that local authorities
can utilize to evaluate their current situation, prioritize initiatives, and connect efforts to different funding programs
and recognition initiatives that encourage execution. The LCCF serves as the essential link, formalizing the shift
from a broad policy objective into a structured carbon reduction strategy for all parties involved (Adlina, 2025).
Operationally, many municipalities use a hybrid approach to city management, combining a comprehensive multi-
domain indicator dashboard with standardized emissions accounting (like GPC). A number of important urban
indicators, including energy intensity, modal share, waste diversion percentage, green space per person, and
governance ratings, are tracked by this dashboard. By providing the verified data required to secure green bonds or
government grants, this strategic arrangement supports both strategic funding and tactical decisions, such as
prioritizing quick transit in regions with high transportation emissions. In the end, having a framework that satisfies
institutional capacity and data system requirements is crucial for the successful adoption and efficacy of these
systems, particularly in Asian case studies. Lo is improved by using frameworks with a simplified, multi-domain
indicator set and a phased implementation strategy that starts with key indicators (Elmousalami, Peng Hui, & Alnaser,
2025).

METHODOLOGY

This study employed a quantitative cross-sectional research design to examine community knowledge towards a low
carbon cities concept among Malaysians, focusing on residents of Kuala Lumpur. A total of 200 respondents
representing diverse demographic backgrounds from an area were selected using a convenience sampling method.
Data were collected through a structured questionnaire via online, encompassing two sections : Demographic Data,
and Community Knowledge of the Low-Carbon City Concept in Kuala Lumpur. Responses were measured using a
five-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). Descriptive statistics, including
means and standard deviations, were employed to analyze the data, while Conbrach’s alpha coefficient was used to
assess the internal consistency of the instrument, with values exceeding 0.80 considered acceptable for reliability.
Ethical considerations were rigorously observed throughout the study, ensuring participants’ anonymity, informed
consent, voluntary participation, and the confidentiality of all collected data.

RESULT AND DISCUSSION

Profile of Respondents

The demographic profile of respondents (Table 1.0) provides important insights into the characteristics of
individuals in Kuala Lumpur who participated in this study on community knowledge towards a low carbon city
concept. A total of 200 respondents were surveyed. The gender composition shows that female respondents
constituted the majority (61.5%), with males representing 38.5% of the sample. The age distribution indicates that
more than half of the participants were between 18 and 22 years old (55.0%), followed by those aged 23 to 30
years (31.5%) and 31 to 40 years (10.0%), while only a small proportion (3.5%) were 40 years old and above. In
terms of employment status, most respondents were students (66.0%), followed by employed individuals (28.0%)
and unemployed participants (6.0%). In relation to educational attainment, a substantial portion of the respondents
possessed tertiary-level qualifications, with (59.0%) holding a bachelor’s degree, (26.0%) having completed
diploma, STPM, matriculation or foundation studies, and smaller proportions holding a master’s degree (12.5%),
PhD (1.0%) or SPM (1.5%). Overall, these findings suggest that the sample predominantly comprised young,
educated individuals, many of whom were still pursuing or had recently completed higher education, reflecting
the urban, educated and youth-oriented demographic characteristics of the Kuala Lumpur community in relation
to low-carbon city awareness.
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TABLE 1.0
PROFILE OF RESPONDENTS (N=200)

Profile Category Frequency Percentage (%)
Gender Male 77 38.5
Female 123 61.5
Age 18 and 22 years old 110 55.0
23 to 30 years 63 31.5
31 to 40 years 20 10.0
40 years old and above 7 3.5
Level of Education SPM 3 1.5
Diploma/ STPM/ Foundation/ Matriculation 52 26.0
Bachelor’s Degree 118 59.0
Master’s Degree 25 12.5
PhD 2 1.0
Occupation Student 132 66.0
Employed 56 28.0
Unemployed 12 6.0

Table 1.2 presents Cronbach’s alpha was employed to assess the internal consistency and reliability of the
measurement items used in this study. As noted by Pallant (2016), a Cronbach’s alpha value of 0.60 or higher
indicates acceptable reliability, while values between 0.80 and 1.00 demonstrate excellent internal consistency.
As presented in Table 1.2, Cronbach's alpha coefficient for the variable “Community Knowledge of the Low-
Carbon City Concept in Kuala Lumpur” was 0.948, indicating an excellent level of reliability. This result confirms
that the scale items used to measure community knowledge were highly consistent and dependable among
respondents residing in Kuala Lumpur.

Table 1.1
RELIABILITY TEST
Variable Number of Items Cronbach’s Alpha | Reliability Assumed
Community Knowledge 10 0.948 Excellent
Towards a Low-Carbon City
Concept

Mean and Standard Deviation

The mean and standard deviation analysis provides valuable insights into the respondents’ overall knowledge and
understanding regarding the low-carbon city concept. Participants assessed their awareness and comprehension
of low carbon practices and initiatives within the community using a five-point Likert scale (1 = Strongly
Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree). As presented in Table 1.4, the overall mean
score was 4.247, which falls within the high range (3.58-5.00) as outlined in Table 1.3, with a standard deviation
of 0.685. These results suggest that respondents generally demonstrate a strong understanding of low carbon city
practices and a positive inclination toward sustainable behaviors, reflecting a high level of environmental
awareness among residents of Kuala Lumpur. The findings indicate that while the community shows substantial
knowledge of low-carbon initiatives, there may still be gaps between awareness and consistent implementation in
daily practices. To address this, policy measures and community programs should focus on practical engagement
strategies, awareness campaigns, and accessible platforms that empower residents to translate knowledge into
actionable steps toward creating a sustainable low-carbon city.
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Table 1.3
LEVEL OF MEAN SCORE RANGE
Mean Score Range Level
1.00-2.33 Low
2.34-3.67 Medium
3.58-5.00 High
Table 1.4

MEAN AND STANDARD DEVIATION

Variable Mean Standard Deviation N
Community Knowledge 4.247 0.685 200
Towards a Low-Carbon City
Concept
CONCLUSION

This study highlights the importance of low-carbon city initiatives in strengthening Malaysia’s pathway toward
sustainable urban development. The findings show that community awareness and willingness to adopt low-
carbon practices are growing, but meaningful progress requires stronger policy support, adequate resources, and
accessible guidance. Developing resilient low-carbon cities depends on coordinated government frameworks,
financial incentives, community participation, and continuous environmental education. Enhanced collaboration
among authorities, stakeholders, and local communities is essential to ensure inclusive, effective, and long-term
carbon-reduction efforts. Ultimately, advancing low-carbon cities is a shared responsibility that demands
collective commitment to secure a sustainable and climate-resilient future for Malaysia.
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