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Abstract 

 

Urban encroachment into the peri-urban areas has blurred the borders between 

urban and rural areas. Thus, the urban growth boundary (UGB) has been used to 

encourage the sustainable development of cities and improve long-term planning 

efficiency. Studying the understanding of the UGB concept in ensuring 

sustainable development in Malaysia would be beneficial. This study aimed to 

investigate the perception and understanding of the UGB concept and function to 

achieve sustainable urban development. An online survey was conducted 

involving 82 experts, which comprised planners from PLANMalaysia and 

academicians in the field of urban planning. Results indicated that the perception 

of the UGB score was significantly greater by 1.16 than the normal score of 3, 

which indicated that the experts agreed that UGB could improve the urban 

development. The findings also indicated that the existing planning policy and 

inclusion of UGB had protected agricultural and natural land; however, stricter 

and tighter borderless development should be conducted. 
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INTRODUCTION 
Agenda 11 of the United Nations Sustainable Development Goals (SDGs) is the 

Sustainable Cities and Communities, which called for a better way to manage 

cities because cities are hubs for economic development and social well-being for 

most people on Earth (UN, 2016). It is projected that the population in cities will 

rise to 5 billion by 2030, with a higher rate in developing nations (Easton, 2012; 

UN-Habitat, 2016; Samat, 2019). Yet, in most countries, cities only occupied less 

than 10% of their total land area. Therefore, proper planning and management 

practices must be available to deal with urbanisation issues and related challenges 

(UN, 2016). Moreover, heavily populated cities can threaten the nation if they are 

not planned and managed properly (Samat, 2019). Planning should take the 

current situation into account and predict the future development for their 

sustainability (Othman et al., 2021). However, efforts to control urban 

development are often faced with challenges due to the lack of understanding and 

scientific tools or methods to maintain municipalities within controlled city 

boundaries (Cilliers, 2015; Fertner et al., 2016). 

To use scarce land resources effectively in satisfying urban demand, the 

urban form has been utilised to manage growth (Sharma, 2014). The urban form 

has been claimed to shape the urban layout and promoting sustainable urban 

development (Zivkovic, 2019). The compact urban form with a high-density 

mixed-use and intensified urban form is more sustainable than the sprawl type of 

urban growth (IEREK, 2016). Furthermore, urban expansions with designated 

growth boundaries have also been popularly used to ensure land demand and 

supply will be allocated sustainably (Tayyebi et al., 2014). Although several 

developed countries have used this approach to plan and control urban expansion 

(Chen, 2020), not much effort has been exerted in developing nations. Thus, a 

proper understanding of this concept is needed to be effectively used as a planning 

tool. Thus, this study aims to investigate the understanding of the concept of 

urban growth boundary (UGB) and the perceptions of experts on urban growth in 

Malaysia. 

 

RESEARCH BACKGROUND  
UGB and the urban containment boundary (UCB) are defined as proactive growth 

management tools which sought to contain, control, direct or phase growth to 

promote a compact, contiguous urban development (Tayyebi et al., 2014). 

Moreover, Mathur (2014) and Chen (2020) also added that UGB could help 

preserve farmland or environmentally sensitive land (including hill slopes and 

forests), guide urban development towards the central, and encourage denser 

development. Historically, these two approaches have been used in urban growth 

limits since the end of the 19th century, where opposition started against the 

unregulated ribbon type of growth in England. In 1947, the Town and Country 
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Planning Act allowed the local authority to incorporate green belt proposals in 

their development plan in England. Subsequently, numerous countries such as 

Great Britain (Gunn, 2007), Australia (Eddo, 2007), Iran (Tayyebi et al., 2014), 

India (Venkataraman, 2014) and Saudi Arabia (Aldalbahi and Walker, 2015) 

have successfully adopted the UGB as a way to curb urban sprawl and overcome 

related problems.  

In the United States, UGB was used to control urban sprawl. Portland, 

Oregon has used this concept as a planning mechanism to plan and project future 

sustainable urban expansion to accommodate a 20-year forecast of housing needs 

and employment growth (Oregon Metro, 2018). Similarly, Melbourne, Australia 

also used a similar approach to ensure sustainable land use to accommodate future 

urban expansion (Cilliers, 2015). In the United States, more than 100 cities have 

adopted this concept. Portland, Oregon has been one of the most published cities 

which used this approach to plan future expansion. Its suitability in Asian cities 

was assessed by Venkataraman (2014) in the city of Bengaluru, India, which 

aimed to limit urban sprawl within the city. 

Furthermore, Aldalbahi and Walker (2015) also have emphasised that 

limiting urban growth within a specific boundary has allowed the transportation 

services to keep up on demand and commuting becomes much shorter in the city 

of Riyadh, Saudi Arabia. The People’s Republic of China’s Town and Country 

Planning Act required the establishment of urban construction boundaries in 

Chinese city master and detail plans in 2006 (Long et al., 2009) and has inspired 

the attention of the Chinese Government for restricting the irrational urban 

sprawl, protecting the green space and ecological space from being developed 

(Zheng et al., 2017; Ren et al., 2020).  Furthermore, Zheng et al. (2017) also 

emphasised that UGB can be utilised to design and enforce extensive planning 

policies and decision-making mechanisms, such as land-use zoning systems, thus 

mitigating the adverse effects of blind urban growth and encouraging sustainable 

development. 

Despite many positive views that UGB/UCB has been seen to achieve 

sustainable urban development, this concept has also been debated. In 

Melbourne, much concern was shown over unchecked development within 

existing UGB, which can result in unsustainable land use (Birrell, 2005). The 

investigation by Dierwechter and Carlson (2007) also highlighted that UGB could 

worsen traffic congestion and economic unsustainability for urban, suburban and 

local governments. Furthermore, other issues criticising UGB included escalating 

land prices, a distraction from creative planning and its lack of regional division. 

It was supported by Mathur (2014) that the UGB is most likely to increase land 

prices, depending on housing demand and supply elasticity for its effect on 

property prices. 
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Malaysia has started to adopt a sustainable development agenda back 

in 2001 when it became one of the national policy agendas within the Eight 

Malaysia Plan from 2001 to 2005 (Marzukhi et al., 2011; Adham et al., 2015). 

Furthermore, PLANMalaysia has developed a set of indicators which can be used 

to measure the development sustainability called the Malaysian Urban Indicators 

Network (MurniNet) system (Mun et al., 2019). This development was a national 

aspiration aimed at fulfilling the concept of sustainable development of the 

country (PLANMalaysia, n.d). Various initiatives have been conducted to 

achieve sustainable urban development where local municipal councils have 

played active roles in planning sustainable urban development. Among the 

initiatives are the Cleaner and Greener Penang initiatives by Pulau Pinang City 

Council, PJSmart City initiative by Petaling Jaya Municipal Council, Malaysia 

Smart City Programs by Ministry of Housing and Local Government and Green 

City Action Plan 2020 by Melaka State Government.  

Cleaner and Greener Penang initiatives have proposed a way for Penang 

to restore the living environment in encouraging a cleaner and greener city 

(PPCC, 2017). It also improves the quality of life of Penangites by building a 

trilateral partnership with the state government, private sector company and 

community to empower the community to work closer towards a cleaner and 

greener Penang (PPCC, 2017). PJSmart City's initiative goals are to become a 

resilient and smart city by using technology to provide a cleaner, greener and 

more connected city (PJMC, 2017). Smart City programs have shown the 

government's effort to ensure which cities are smart and sustainable. This effort 

will leverage other national initiatives, such as the National Fiberization and 

Connectivity Plan (Ministry of Housing and Local Government of Malaysia, 

2018). 

Another initiative in Malaysia is the Green City Action Plan (GCAP), 

which seeks to transform into a low carbon city. Energy, transport and waste are 

important in the GCAP, among other projects, such as tourism and water 

management (Jamaludin and Sulaiman, 2018). GCAP prioritises the reduction of 

GHG emissions in the energy sector by preparing a comprehensive energy plan 

and implementing demonstration projects to reduce energy consumption (Melaka 

State Government, 2020). Although various initiatives have been conducted in 

planning for sustainable urban development, UGB/UCB can function as a 

mechanism in achieving sustainable urban development. This initiative was 

already outlined in the 2nd National Urbanization Policy. Thus, this study aimed 

to investigate the understanding of the UGB and USG concepts in the context of 

Malaysia.  
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MATERIALS AND METHODS 
This study explores the usage of UGB/UCB as mechanism for promoting 

sustainable urban development. The study used a quantitative survey, which 

involved asking the experts to answer a self-administered online questionnaire. 

The survey was conducted in English and Malay based on the respondents’ 

preference, and the questionnaire required approximately 10 minutes to complete. 

Apart from providing their demographic information, participants responded to 

12 statements which potentially reflected the perception of experts in urban 

planning in Malaysia on the suitability of UGB as a planning growth policy. 

Therefore, the online survey was conducted to measure the respondents' 

perception of urban growth in Malaysia and their understanding of the concept of 

UGB and how it can be used to plan and manage USG. Therefore, in the last 

section, the perception of those who understood the meaning of the UGB concept 

was considered. The scores were based on a five-point Likert scale (from 

1=strongly disagree to 5=strongly agree).   

The survey was conducted from 15 to 30 March 2020 using purposive 

sampling. The selected respondents were those who had worked or conducted 

research and teaching on planning-related sectors, such as PLANMalaysia and 

academicians in the field of urban planning. Those respondents are 

knowledgeable, experienced and are experts in urban planning, thus making the 

findings suitable in the context of planning in Malaysia (Utomo et al., 2018). 

Therefore, the 82 respondents participated in the survey is sufficient to provide 

an input for this study (Thordal-le Quement, 2016). Six statements were used to 

investigate the respondents’ perceptions on urban expansion and planning policy 

in Malaysia. Moreover, six statements were used to measure the respondents’ 

perception of urban growth boundary as a mechanism to achieve sustainable 

urban development.  

Reliability tests were conducted to ensure the validity of the study. 

Results indicated that the Cronbach’s alpha for UGB is α = 0.719 and USG is α 

= 0.706. This indicated that the survey instrument was valid and reliable.  

 

FINDINGS AND DISCUSSIONS 

Profile of the Respondents 

This study aimed to understand the perception of local experts on the UGB 

concept and the suitability of this concept in planning for sustainable urban 

development in the context of Malaysia. In total, 82 respondents aged 18 years 

and older answered the survey. Thus, all respondents have work experience in 

urban planning and development in Malaysia. Table 1 depicted the demographic 

characteristics of the respondents. Out of 82 respondents, slightly over 64% of 

the respondents were male. The majority of respondents were from 18 to 27 years 

old.   
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This study aimed to identify perceptions on the suitability of UGB as a 

planning mechanism to achieve sustainable urban development in Malaysia. 

Table 1 shows that most respondents have had experience in the planning sector 

in Malaysia for more than five years (57.3%). Only 25 respondents (30.5%) had 

less than five years of experience in Malaysia's planning sectors.   

 

Table 1: Respondents’ Demographic Characteristics 

Demographic 

variables 
Categories 

Frequency (%) 

(Percentage) (n=82) 

Gender  Male  53 (64.6%) 

 Female  29 (35.4%) 

Age  18 - 27 years old 33 (40.2%) 

 28 - 37 years old 16 (19.5%) 

 38 - 47 years old 16 (19.5%) 

 48 - 60 years old 16 (19.5%) 

 More than 60 years old 1 (1.2%) 

Education  Certificate or below 1 (1.2%) 

 Diploma or Bachelor's Degree 59 (72.0%) 

 Master or PhD Degree 22 (26.8%) 

Experience in 

planning sector     

Less than 5 years 25 (30.5%) 

Between 5 and 10 years 9 (11.0%) 

 Between 10 and 15 years 12 (14.6%) 

 Between 15 and 20 years 11 (13.4%) 

 More than 20 years 15 (18.3%) 

 Not applicable 10 (12.2%) 

 

Perception of UGB in Malaysia  

Based on the previous analysis on reliability, five statements were used to 

investigate the respondents’ perception of Malaysia's urban expansion and 

planning policy. Table 2 shows the descriptive statistics of the respondents’ 

perceptions on UGB in Malaysia. The perceptions asked in the questions involved 

urban growth and existing policy, which guided urban planning and development 

in Malaysia. The mean values for all items were above 3, indicating that the 

respondents tend to agree with the statements and perceived that UGB is a useful 

concept to control USG in Malaysia.   

As indicated in Table 2, planners agreed that UGB could manage urban 

spatial growth with a mean value of 3.91 (SD = 0.789). As to the second question 

on the ability of UGB to protect agricultural and natural land, the value of 4.16 

indicated that the respondents had an overly strong tendency within their answer. 
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Respondents also strongly agreed that UGB could be used to plan future urban 

expansion. The findings from the analysis further indicated that respondents 

strongly agreed on the role of UGB in planning future urban expansion. As stated 

in DPN2, UCB and UGB have become policy approaches at the national level to 

manage urban spatial growth in Malaysia (PLANMalaysia, 2016). Although this 

concept was yet to be implemented in Malaysia, it was piloted for the city of 

Kuantan, Pahang. Finally, respondents strongly agreed that UGB could be used 

to handle crisis situations such as virus outbreaks. For example, in handling 

diseases or viruses such as COVID-19, spatial connectivity through 

transportation hubs can easily be controlled if a boundary exists between urban 

and non-urban areas. Thus, the spatial diffusion of COVID-19 can easily be 

broken at the edge of the city (Neiderud, 2015, Samat, 2020). 

In addition to descriptive statistics, the one-sample t-test was used to 

determine whether the sample mean comes from a distribution with a given mean 

and construct confidence intervals for the mean. Based on the summative score 

of perception of UGB, the result indicated that the perception on UGB score was 

statistically and significantly greater by 1.16 (95% CI, 1.06 to 1.26) than the 

normal score of 3, t(81) = 22.996, p < 0.01. 

 
Table 2: Descriptive Statistics of Perceptions of Respondents on UGB in Malaysia 
Item Perception on UGB Mean SD 

UGB1 UGB has successfully been used to control urban spatial 

growth. 
3.91 0.789 

UGB2 UGB can preserve natural and agricultural areas 4.16 0.711 

UGB3 UGB can assist planners in directing urban future. 4.32 0.564 

UGB4 UGB can be used to ensure sustainable cities and 

communities. 
4.26 0.562 

UGB6 In crisis such as disease outbreak, UGB can also be 

used to control spread of disease. 
4.15 0.669 

 

Perception on Controlling USG 

The survey asked the respondents to rate their perceptions on controlling USG in 

Malaysia. As shown in Table 2, respondents agreed that urban growth in Malaysia 

cannot be controlled. The mean value of 2.82 (SD=1.135) indicated that most 

respondents tends to disagree with that statement. Urban expansion has not 

encroached into agricultural land, which also has a low mean score of 2.06. It 

shows that most respondents disagreed with the statement. The findings has 

shown that proper planning and monitoring need to be conducted since Malaysia 

is experiencing rapid urbanisation. For example, 1n 2015, Malaysia’s population 

was 31.4 million, with 74% of them residing in urban areas. However, in 2020, 

the population increased to 33.8 million, and 77% lived in urban areas. It was 

projected to reach 41.5 million in 2040, with 85% living in urban areas (Samat, 
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2019). In Peninsular Malaysia, the size of the build-up area has increased from 

only 435,090 ha to 759,900 ha from 2001 to 2008. In 2015, it increased further 

to 1,160,553 ha (NPP, 2001; 2008; 2015; Samat, 2019). Although the built-up 

area only covered 8.8% of the total land area of Peninsular Malaysia, more than 

74% of the population lived within this area. Thus, a systematic planning 

approach needs to be implemented to ensure that rapid expansion of urban areas 

does not have negative effects.  
 

Table 3: Descriptive Statistics of perceptions of Controlling USG in Malaysia 

Item  Perception on controlling USG Mean SD 

USG1 Urban growth in Malaysia can be controlled.  2.82 1.135 

USG2 Urban expansion in Malaysia has not encroached into 

agricultural land.  
2.06 .880 

USG4 Urban expansion is Malaysia is sustainable.  3.21 .782 

USG5 Available policies and plans have managed to ensure 

sustainable urban development.  
3.41 .916 

USG6 Malaysia has enough resources and policies to handle 

the crisis in an urban area.  
3.28 .959 

 

The findings also indicated that respondents tend to agree that existing 

urban planning policy and strategy have managed to ensure sustainable urban 

development with a mean score of 3.21. Furthermore, respondents also agreed 

that Malaysia has enough resources and policies to handle the crisis in an urban 

area, with a mean score of 3.28. Malaysia has been tested with the recent outbreak 

of COVID-19, which became a pandemic as announced by the World Health 

Organization on 11 March 2020. Thus, it is timely to reexamine the existing 

planning policy to ensure tighter control which has been placed on borderless 

development (Samat, 2020), such that UGB/UCB should be implemented 

(PlanMalaysia, 2016). The result of the one-sample t-test has shown that the 

perception on controlling USG score (Mean = 2.96, SD = 0.638) was not different 

from (95% CI, -0.18 to 0.09) the normal score of 3, t(81) = -0.623, p > 0.05. 

Based on the study, experts agreed that UGB could be used towards achieving 

sustainable urban development. Thus, this concept should be put into practice 

where dynamic urban models such as the cellular automata model can be used to 

predict future need and location of land for development. Thus, UGB can be 

determined and monitor such development by taking the need of future 

generations into account. 

 

CONCLUSION 

Urban expansion and industrialisation in Malaysia have caused various socio-

economic and environmental issues in urban and rural areas (Utomo et al., 2018). 

Therefore, the spread of cities beyond their boundaries has caused a new realm 
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of challenges for urban management about poverty, urban sprawl and social 

disorder. While a few studies emerged to understand the UGB concept and reveal 

the effect of UGBs on sustainable urban development in Malaysia, this study 

featured the contribution of UGB to evaluate the experts’ perception about UGB 

to control USG for the protection of agricultural and natural land into the future 

of Malaysia. UGB and other urban land policies have contributed to Malaysia’s 

USG. Still, the separation of their percentages in the direction of USG is a 

considerable issue that cannot be revealed through technical approaches. Thus, 

the study was conducted by looking at the experts’ opinions quantitatively as 

researchers are advised to use judgmental data quantification to reduce bias and 

enhance the reliability of research findings (Bruce et al., 2008; Thordal-le 

Quement, 2016). However, findings from this study indicated that experts are 

aware that urban spatial growth has encroached on the urban fringe. Although 

they strongly believed that the existing policy and plans managed to ensure that 

sustainable urban development is achieved, previous studies indicated that the 

agricultural and natural land had been overtaken by the manufacturing and 

services sector (Utomo et al. 2018). Consistent with Long et al. (2015) and Zheng 

et al. (2017), experts believed that UGB could be used to manage USG in 

Malaysia. Although respondents demonstrated that Malaysia has adequate 

resources and policies to tackle challenges in urban and peri-urban areas, 

this study is in agreement with Samat (2020) which showed that the existing 

planning policy could be reevaluated to establish an accurate investigation for 

developing land beyond UCB. Nevertheless, this study was conducted without an 

in-depth analysis on sustainability, including development, considering the 

physical, social and environmental elements. A further study with an in-depth 

survey would probably reveal more concrete results. 
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