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MESSAGE FROM THE PRESIDENT

Dear Readers,

This year MIP is celebrating its 40 years old.
Although she was in existence for almost half a
century with a lot of ‘up and down’ and ‘bitter
and sweet’ recalls in championing the novel
course of planning profession in the country, the
consistency of publication of Planning Malaysia
Journal only could be realized since 2003.
Started with four editorial board members and
difficulties in chasing the articles from the
planning fraternities, now in its volume 10" the
Journal is well-received by the members as well
as the academic community. This is due to
perhaps, the awareness for knowledge seeking
and improvement among the members as the
articles touch on wide spectrum of our daily
planning issues. It is indeed a great achievement
to the Institute as we strive to encourage more
members and academics to write and share new
ideas on planning and urban development.

The main objective of this journal is to offer a platform for town planners to share ideas
and experiences on urban and regional planning stuffs. Ideas and thoughts may be
generated from research, studies undertaken or actual hands-on experiences of planners
and academics. MIP hopes the journal can offer a healthier insight to all planners so that
their roles as town planners can be eloquently appreciated by the public.

We expect to outspread the circulation of this journal to non-planning related
organizations and institutions that has indirect role in planning within and outside the
country. We hope this issue will serve the purpose and welcome any comment for
improvement in the future issue.

As a President, I would like to acknowledge and congratulate the authors and the
Journal’s Editorial Board Members for their dedication and continuous support to the
Institute.

Thank you and happy reading.
Prof. Dato’ Dr. Alias Abdullah

PRESIDENT
(2011-2013)
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Abstract

The basic concept of neighbourhood refers to a physical boundary where people lead
their private lives. Neighbourhood is about physical environment, economy and social
which constitute the sense of community and place attachment. The development and
neighbourhood changes for urban renewal, urban regeneration and redevelopment are to
fulfil the people’s needs and requirements. The neighbourhood changes are required to
improve the neighbourhood conditions such as neighbourhood quality, liveable
neighbourhood, healthy neighbourhood, sustainable neighbourhood, dynamic and self-
stabilising neighbourhood, safe neighbourhood and better neighbourhood. All of these
are shared towards people’s well-being, health, safety and sustainable communities.
This article looks into the multivariable influences in the provision of neighbourhood
quality for the residents’ needs in their housing and neighbourhood area. Previous
research had explained three multivariable factors that influenced the quality of
neighbourhood namely physical, social and economic aspects. The physical aspects
were examined in four categories namely dwelling unit, facilities and services,
accessibility and surrounding environment. The social aspects were classified as socio-
demographic, social community and social interaction and place attachment. The
economic aspect focused on the socio-economic of the residents.

Keyword: Neighbourhood, Neighbourhood Quality, Physical Factors, Social Factors,
Economic factors.

! Senior Lecturer. Email: norai760@perak.uitm.edu.my
% Professor. Email: dasimah629@salam.uitm.edu.my
3 Professor. Email: sghani@usm.my
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INTRODUCTION

The basic concept of neighbourhood is known as a delineated arca within
physical boundaries where people identify their home and where they live out
and organise their private lives. There are both physical and psychological
barriers between neighbourhoods such as a road or the tenure of the housing, or
the social composition of residents (Power, 2004). Theodori (2001) mentions
that a neighbourhood is the satisfaction and attachment of a community which
have various social and demographic factors associated with ones’ well-being.
A neighbourhood is also known as a place-based community to support an
argument that a  ncighbourhood 1s an appropriate spatial scale for
understanding the operation of ‘everyday life-worlds” (Meegan & Mitchell,
2001). According to Jones (2001) and Leby and Hashim (2010), a
neighbourhood is a sense of community and quality of life. It is a promoted
liveable neighbourhood by comparing the conventional suburban and traditional
urban development. It also includes social embeddedness, sense of community,
satisfaction with the neighbourhood, and sensed crime (Martinez, Black, &
Starr, 2002). Urban neighbourhood is a place of attachment and has a
community sentiment. The concept of place is conceptualised in terms of the
setting in which social relations are constituted, the effects upon locales of
social and economic processes and the creation of a sense of place (Corcoran,
2002). Neighbourhoods can be defined and created through social interactions
and particular actions which often conflict and the ideal of neighbourhood
asserts a role for the “local” in a world increasingly characterized by extra-local
interactions and exchanges (Martin, 2003). The neighbourhood is an urban
quality environment and human well-being where the specification of life
concerns and determination of how reactions to them have to combine to predict
people’s sense of overall life quality (Pacione, 2003).

The improvement or upgrading in a neighbourhood is a continuous
process for the need and requirement of its residents. People’s perception is
required to evaluate the wurban quality environment elements in the
neighbourhood change. The combination of elements of urban quality
environment and people’s perception will create the environment of a liveable
city and for the people’s well-being. The wide range of elements need to be
satisfied such as social, economic and environment (Pacione, 2003). A
neighbourhood has to be a settlement which is viewed holistically, being not
simply the physical place but the people that live there, their activities, their
social networks, the economy they depend on, and the broader base of
environmental capital that supports them. It is the settlement as a living,
breathing, changing thing as a local ecosystem within the global ecosystem

© 2012 by MIP )
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(Barton, 2005, 2009). According to Blum and Grant (2006), a neighbourhood is
self-stabilising or dynamic in terms of economic and socio-economic measures
including rates of tax delinquency, low-weight births, teenage births and home
sales volumes. Other measurements used for self-stabilising neighbourhood are
violent and property crime rates (Galster, Cutsinger, & Lim, 2007). The better
neighbourhood will have reduced stress, greater feelings of safety and
neighbourhood satisfaction, and employment, the increased of economic self-
sufficiency and reduced dependence on social services (Goetz, 2010). A safe
neighbourhood is safe from crime. There are two types of crime safety. First,
objective safety pertains to victimization, that is, the measurable recorded
experience of becoming a victim of a criminal act. Second, subjective safety
concerns with the assessment by residents of the local crime and nuisance rate,
and the extent to which they feel safe, particularly in their own neighbourhoods
(Leerkes & Bernasco, 2010). The neighbourhood quality is about the adequacy
of physical, social and economic aspects and satisfaction by the residents in the
their residential and neighbourhood area (Kim, Nair, Knight, Roosa, &
Updegraff, 2008; Scorbureanu & Scorbureanu, 2012).

As a conclusion, a neighbourhood is a place where the residents and
community are associated with land uses and amenities. The sense of
community is related to the sense of place and sense of attachment. The people,
as a community in the neighbourhood, have different socio-economic and socio-
demographic backgrounds that reflect the neighbourhood characteristics and
preferences. Nowadays, the basic concept of neighbourhood has changed to
become more practical in life. The neighbourhood regeneration, revitalisation,
urban renewal and development are used in upgrading and improving the
neighbourhood condition in terms of physical, social and economic. Recently,
the most used neighbourhood terms are neighbourhood quality, liveable
neighbourhood,  better neighbourhood, sustainable  settlement and
neighbourhood, dynamic and self-stabilising neighbourhood and safe
neighbourhood. All these terms are towards the residential and neighbourhood
satisfaction which affects the individual quality of life, human well-being,
health, safety and sustainable communities. Each neighbourhood term has its
own definition and criteria to fulfil the residents’ needs and requirements. This
paper focuses on the neighbourhood quality to determine the criteria and
characteristics of the neighbourhood quality.

3 © 2012 by MIP
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NEIGHBOURHOOD QUALITY

The literature reviews in determining the neighbourhood quality are taken from
previous research on residential and neighbourhood environment. Most research
on residential and neighbourhood environment deal with physical factors
(Fornara, Bonaiuto, & Bonnes, 2010; Lovejoy, Handy, & Mokhtarian, 2010;
Mohit, Ibrahim, & Rashid, 2010) social factors (Aiello, Ardone, & Scopelliti,
2010; Erkip, 2010; Rogers & Sukolratanametee, 2009) and economic factors
(Lotfi & Koohsari, 2009; Serrano, 2009). Basically, the neighbourhood quality
is influenced by neighbourhood attributes, home attributes and jurisdictional
attributes (Greenberg & Crossney, 2007). The neighbourhood quality is also
associated with social capital, security and adequacy of facilities (Yang, Yang,
Shih, & See, 2002). The neighbourhood quality is about the environment
condition and the residents’ characteristics (Greenberg, 1998). As mentioned
earlier, the neighbourhood quality is related to the physical, social and
economy aspects in the residential and neighbourhood area (Kim, et al., 2008;
Scorbureanu & Scorbureanu, 2012). Most previous research used multivariable
clements in evaluating the neighbourhood quality. These aspects are important
in the provision of adequate and sufficient facilities in the neighbourhood
quality for the residents’ necessities and requirements. There are three main
factors that influence the neighbourhood quality. The factors are physical
factors, social factors and economic factors. A detailed discussion of each
multivariable factor used in the previous studics will be discussed further in the
next section.

The Physical Factors

Most of the researchers use multivariable for physical factors. Aiello et al.
(2010) use the functional and environment aspects such as architectural and
town-planning features, services and facilities, crime and security as physical
multivariable factors. Lovejoy et al. (2010) use attractiveness, quiet, liveliness,
big yards, safety, mixed-use and good infrastructure in evaluating the physical
attributes. Mohit et al. (2010) apply physical factors on the environment aspects
such as noise level, accident situation, crime situation, security control and
community relations as well as the public facilities and the distance of
neighbourhood facilities provided. Whereas, Bonaiuto et al. (1999; 2003; 2006)
utilize other physical elements related to architectural and urban planning space
such as the organization of accessibility and roads, green areas, welfare
services, recreational services, commercial services, (ransporl services,
environmental health and upkeep. Hur, Nasar and Chun (2010) develop other
physical measures used in influencing the neighbourhood quality such as the
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attributes of the surrounding environment, perceived attributes of the
environment and evaluation of the attributes of the surrounding environment.

Serrano (2009) is concerned with the physical factors influencing the
provision of neighbourhood quality such as noise, pollution, environmental
problems and crime or vandalism. Lotfi and Koohsari (2009) evaluate the
accessibility to public spaces such as to local parks, the stores and elementary
schools. Rogers and Sukolratanametee (2009) take into account the physical
factors that are well-defined centre and edge, mixed-use of household and land
uses, density of neighbourhood and lot sizes, pedestrian walkways that are
friendly in terms of distance and networking, and accessibility to public spaces
and open spaces. Zhao (2009) considers the physical factors in spatial aspects
such as architectural-planning space, organization and accessibility of space,
green space. The physical factors measured in functional aspect are welfare,
recreational, commercial, transport services. The physical factors used in
contextual aspects are pace of life, environmental health and upkeep. Apparicio,
Se’guin and Naud (2008) use the physical attributes like housing density,
cultural facilities, educational facilities, health services and facilities, sport and
recreational facilities, bank services and other facilities in their studies. Salleh
(2008) evaluates other physical components that affect residents’ satisfaction
including services by the developers, neighbourhood facilities and environment.
Karim (2008) quantifies the physical factors of community facilities with
education, grocery shopping, eating, recreation, praying and medical services.
Tu and Lin (2008) measure the physical attributes such as  density,
environmental health, greenness, and subjective attributes such as crowding,
security and social relations. In addition, the behavioural perfectives include
residential mobility, maintenance of house and neighbourhood, good relations
with neighbours and participation in neighbourhood activities.

Gbakeji and Magnus (2007) evaluate the physical structure of the
neighbourhood residence in terms of nature, mix and intensity of land use such
as neighbourhood topography, drainage and microclimate, housing density, land
use compatibility, neighbourhood flood level, vehicular traffic, open spaces and
playgrounds. Greenberg and Crossney (2007) perceive physical neighbourhood
attributes as crime, blight, odours, recreation, heavy traffic, parks and schools.
The perceived jurisdictional attributes assessed are such as elected officials,
schools and other services. Ge et al. (2006) and Ge & Hokao (2004) assess the
physical attributes for the neighbourhood quality that include convenience with
transportation and social services, amenity with natural environment, historical
environment and living spaces, health with water environment, sound
environment, air environment and other pollutions, safety from disaster, with
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transportation and from crime and facilities in the community. Lee et al. (2006)
and Ogu (2002) measure the environmental factors in the neighbourhood
quality namely neighbourhood condition, access road, storm-water drains,
maintenance of environmental facilities, collection of refuse and street lighting.
H. Hashim (2005), Omar (2008), Westaway (2006) and Yang et al. (2002),
consider the adequacy of public facilities and community facilities to persuade
the neighbourhood quality in physical attributes. Chau et al.(2006) and Lee,
Ellis, Kweon and Hong (2008) assess the landscaping element provided as a
good quality environment of the housing and neighbourhood area in physical
issues. Generally, multivariable features are used for the physical factors in
evaluating and assessing the neighbourhood quality in most previous research.
Based on previous research, the physical factors can be divided into four
categories which are facilities and services, dwelling, surrounding environment
and accessibility. The facilities and services involve the adequacy and
maintenance of social, recreational and educational facilities such as sports,
recreational and spare-time facilities; parks, play grounds, green areas, and
elementary schools, greenery, naturalness and openness, trash collection and
street lighting etc. The dwelling features are room size, bathroom size, kitchen
size, total usable area of the dwelling etc. The surrounding environment would
be noise, crowd, air pollution, safety etc. Lastly, accessibility is the convenience
to the city centre, work place, health service and availability of shopping
facilities and municipal services etc.

The Social Factors

Social factors that influence neighbourhood quality are the residents’
demographic backgrounds, community interaction and place attachment. Many
rescarchers use the socio-demographic variable to evaluate the residents’
satisfaction perception on their housing and neighbourhood area. Different
socio-demographic will give different individual data in the housing and
neighbourhood arca (Apparicio, et al, 2008). The socio-demographic
backgrounds used by Aiello et al. (2010) and Erkip (2010) are gender, age,
income, tenure, length of residence. Aiello et al. (2010) utilise socio-
demographic indicators that involve persons living together, families composed
of one member, families composed of four members or more, widows or
widowers. Lovejoy et al. (2010) exercise the level of education as part of socio-
demographic backgrounds. Lee ( 2008) uses variables such as age, education,
health, and marriage status in the residents’ satisfaction perception. Rogers and
Sukolratanametee (2009) use socio-demographic factors like gender, age,
number of children, household size, level of education and race. Tu and Lin
(2008) use personal characteristics such as age and gender that are effective
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‘predictors’ of residential satisfaction. Barton (2009) uses other socio-
demographic variables namely culture and ethnicity.

Community interaction in housing and neighbourhood area is one of the
social factors influencing the residents’ satisfaction in neighbourhood quality.
Adello et al. (2010) use community interaction variables that are related to
social relation features and context features. Social relation features involve
psychology aspects. On the other hand, context features involve environment
aspects. Mohit et al. (2010) use the relationship of the residents and the
environment in their housing and neighbourhood area for the community
interaction. Bonaiuto et al. (1999), Bonaiuto et al. (2003, 2006) and Fornara et
al. (2010) use variables like social relational features and pace of life for the
community interaction. Rogers and Sukolratanametee (2009) use the length of
residency and expected years to live in a neighbourhood to evaluate the
community interaction in the housing and neighbourhood area. Zhao (2009)
uses the social interaction in evaluating the human aspects that influence the
neighbourhood quality. Gbakeji and Magnus (2007) include social relationship
variables related to the nearness to friends and relations, suitability of
neighbourhood for raising children, compatibility of neighbours, level of crime
and other social vices to represent the social dimension of the residential
environment. Ge and Hokao (2004, 2006) and Ge, et al. (2006) incorporate
social with the convenience of daily life and community. Yang, et al. (2002)
integrate social factors as participating in activities together and feeling happy
with the neighbourhood. The final social factor influencing the neighbourhood
quality is place attachment. Not many researchers evaluate place attachment in
their studies. Zhao (2009) uses place attachment as a residential attachment. The
residential attachment variables used in evaluating the neighbourhood quality
are being away, fascination extend and compatibility. Bonaiuto et al. (1999),
Bonaiuto et al. (2003, 2006) and Fornara et al. (2010) use variable such as
neighbourhood attachment in measuring the neighbourhood quality.

The Economic Factors

The economic factors involved in the provision of neighbourhood quality are
residents” socio-economic backgrounds and economic value in the
neighbourhood. Socio-economic includes income and homeownership (Erkip,
2010). The socio-economic aspect also involves the residents’ employment,
dependence index and old age index (Aiello et al.,, 2010). The aspect also
includes the annual household income and household size (Lovejoy, et al.,
2010). It’s also taking into consideration the individual characteristics such as
health, migration, labour situation, income, and household characteristics which
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are incorporated with the duration of residence, annual income, household size
and housing costs artificial the condition of neighbourhood quality (Serrano,
2009). The socio-economic inequalities consist of level of income,
unemployment rate, private car ownership and the quality of buildings (Lotfi &
Koohsari, 2009). Additional socio-economic factors are home ownership,
transport ownership, household income, work within community and full-time
homemaker (Rogers & Sukolratanametee, 2009).

EXPERIENCES IN MALAYSIA

A lot of research has been done in Malaysia on neighbourhood quality to ensure
a good quality of life. A. H. Hashim (2003) uses physical, social and economic
attributes to evaluate the residential satisfaction and social integration at low-
cost housing in Selangor. The physical aspects included in the multivariable are
the location of the residential, residential satisfaction, housing satisfaction and
neighbourhood satisfaction. The social aspects are the residents’ socio-
demographic backgrounds and residential attachment. The economic aspects
depend on the residents” socio-economic backgrounds. H. Hashim (2005)
applies physical and social attributes to assess harmonious community living in
an urban neighbourhood in Shah Alam. The physical aspects encompass
secondary schools, primary schools, Islamic primary schools, public
kindergartens, mosques, ‘surau’ (small mosque), community halls, fields and
playgrounds, open spaces and recreational areas and community programs.
Salleh (2008) utilises the physical features at low-cost housing in Penang and
Terengganu. The physical features integrated in the study are the three main
variables for the research namely dwelling features, services and facilities. The
dwelling units involve the living area, kitchen area, dining room area, bedroom
area, washing room area, room arrangement, air circulation, number of socket,
level of socket, clothes line facilities, garbage line and noise. As for services,
they include pipe repairs, electrical wiring, water supply, garbage disposal and
safety. The facilities comprise preschool, primary school, secondary school,
clinic or hospital, telephone, market, children’s playground, public transport,
parking lot, place of worship, community hall, and facilities for handicapped,
police station, fire brigade and nursery. Karim (2008) evaluates the residents’
satisfaction on community facilities at low-cost public housing in Shah Alam,
Selangor. The physical attributes employed are kindergarten, primary school,
secondary school, children playground, playing fields, grocery shops, mini
markets, food stalls, restaurants, private clinics, government clinics, ‘surau’,
mosque, community hall, public phone.

© 2012 by MIP 8
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Omar (2008) measures communal living at low-cost housing in
Malaysia by using physical elements. The physical elements are schools,
playing fields, religious centres, community halls, recreation areas and libraries
while the community facilities include secondary and primary schools,
community hall, religious centre, business area, shop lots, terminal bus and
open spaces. Omar (2009) assesses the residents’ satisfaction at 10 new towns
in Malaysia on physical, social and economic aspects. The physical aspects are
religious centres, electricity supply, water supply telephone service, primary
schools, secondary schools, open space facilities, children's playgrounds,
commercial service, entertainment centres and public transport services. The
economic aspect is based on the price of the house and rental value. The social
aspects are their feeling about living in new towns, feeling safe and safety of
property and the beauty of the surrounding area. Mohit et al. (2010) evaluate
residential satisfaction in a newly designed public low-cost housing in Kuala
Lumpur, Malaysia in terms of the physical features. The physical features focus
on five main variables which are dwelling unit features, dwelling unit support
services, public facilities, social environment and the distance to the
neighbourhood facilities. The dwelling unit comprises living area, dining space,
kitchen space, bedroom-1, bedroom-2, bedroom-3, toilet, bathroom, dry area,
socket, and house ventilation. The dwelling unit support services include
corridor, staircase, and lift, fire fighting, cleanliness of drain, street lighting,
garbage collection and cleanliness of garbage house. The public facilities look
into the open space or play area, car or motorcycle parking, prayer hall, multi-
purpose hall, perimeter road, pedestrian walkways, public phone, local shops,
and food stalls. The social environment stresses on noise level, accident
situation, crime situation, security control and community relations. The
neighbourhood facilities evaluate the distances to the nearest town centre, work
place, school, police station, hospital, shopping centre, market, public
library, worship building, Light Railway Transit (LRT) Station, bus station
and fire station.

Leby and Hashim (2010) quantify the residents’ perception on
neighbourhood liveability attributes at Subang Jaya Municipal Council
neighbourhood by making use of physical and social attributes. The Physical
attributes are the maintenance of streets, rubbish collection service, ground
vibration by traffic, noise by heavy traffic, maintenance of open spaces, and
upkeep of neighbourhoods’ lighting. The social attributes are the behaviour of
neighbours, relationship with neighbours, sociability of people, sense of
community, cordiality of people, and friendship with people and close distance
to friends. Mohit and Nazyddah (2011) evaluate the residents’ satisfaction on
social housing programme in Malaysia by using the physical and social features.
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The physical features are housing unit, housing unit support, public facilities,
and social environment and neighbourhood facilities. The economic feature is
the household characteristic of the residents. Karim (2012) examines the
quality of life for the lower income residents in planned housing areas in Shah
Alam Selangor on the physical and social components. The physical
components are the community facilities environment and the neighbourhood
physical environment. The social components are the family domain and the
social environment. Tan (2012) evaluates the housing satisfaction in medium
and high cost housing in Kuala Lumpur by utilizing the physical and economic
elements. The physical elements are housing characteristic and housing delivery
system. The economic elements are homeownership and socio-economic
characteristic. Salleh (2012) assesses the residential satisfaction in Terengganu
and Penang by concentrating on the physical features. The physical features
are the dwelling unit, services by the developers and neighbourhood facilities.
Another study of the household study in an urban area in Penang mecasures the
residents’ satisfaction on physical, social and economic features.

CONCLUSION

Many researchers have expended their research using the multivariable to
suggest the criteria for a good neighbourhood quality. Previous research has
shown that the neighbourhood quality can be influenced by physical, social and
cconomic factors. Physical factors can be divided into four categories namely
dwelling unit, facilitics and services, accessibility and surrounding environment.
The physical aspects are evaluated by the adequacy, amenity, attractive,
convenicence, defensible space, good infrastructure, homogeneity, immediate,
maintenance, pedestrian friendly, quiet, upkeep, well-defined, accessibility,
location, distance, nearness, safety, security, crowding, noise, odours,
environmental health and natural environment. The social factors can be
scparated in terms of socio-demographic, social community and place
attachment. The socio-demographic of the residents will influence social
community and social interaction. Social community comprises community
organization, human aspects and social relationship. While place attachment
consists of neighbourhood and residential attachment, neighbourhood and
residential context, neighbourhood and residential social setting, social image of
neighbours, social environment, social formation, social welfare, pace of life,
safety community and liveliness. The economic factors on the other hand, are
related to the residents’ socio-economic profile background.
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Abstract

The study examined the relationship between urban spaces and burglary in Malaysian
grid-like residential layouts located in a local authority area in the Klang Valley. It
analysed first, the degree of grid in the layouts to understand how they could influence
burglary rate, and, second, the spatial patterns of burglary in those layouts. The
instrument used in this research was space syntax, a tool that analyse urban spaces. By
comparing burglary rates to syntactical spatial attributes in six residential layouts, the
findings showed how spatial attributes influenced burglary. It also attempted to relate
how degree of permeability of grid-like layouts may have affected vulnerability. It
concluded by suggesting for further studies in other residential layouts in this country.

Keywords: burglary, grid-like layout, space syntax, permeability

INTRODUCTION

Discussions on the relationship between environment and crime; and the spatial
patterning of crime started way back in 1920s with the work by Shaw and
McKay at the Chicago School when they found that juvenile delinquency is
related to environment where they lived rather than to a particular group of
people. Subsequently, Brantingham and Brantingham in 1975 investigated the
spatial distribution of crime using urban form models they constructed which
they geocoded burglaries to city blocks in locations burglary occurred, as well
as mapping burglary rates. They identified locations in the neighbourhoods that
are safe and those that may be vulnerable to burglary. Later, Brantingham and
Brantingham and Beavon et al. (1994) suggested that criminals select targets
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based on their routine paths, which apparently are the highly accessible streets
that are actively used by people. Beavon et al. also implied there are certain
locations in which crime is likely to be concentrated.

Two other influential works were that of J. Jacobs (1961) and O.
Newman (1972). Both identified characteristics of streets that are at risk to
crime and streets that are safer, but with conflicting explanations. But, in a more
recent study by Hillier and Shu (2000) using space syntax, they not only showed
that crime is influenced by environment (spaces in residential areas) they also
indicated the features in urban layouts that affected the uneven distribution of
burglary. They found that the degree of integration of spaces in the layouts
scems to correspond to the type of layout; the traditional layout has more
integrated spaces, while the more broken-up layout has less integrated spaces.
The traditional grid-iron layout was reported to start way back in the fifth
century BC when Hippodamus drew up Miletus City plan thought to be the
most practical urban planning scheme. Since then, grid-iron became a regular
feature in the planned cities of the Greeks as well as the Romans and in Spain.

Various forms of grids from the rectangular block, the parallel grids and
others were also reported to be introduced in cities way back in the 1900.
Although these forms mainly contain linear and continuous street type, and
allow through movement, they differ in length. In some, the streets are longer,
more continuous and less breaks, in others they are shorter and as such more
breaks. Later, when other forms of street pattern example cul-de-sacs and loops
were introduced, residential layouts appear to have lesser continuous, linear and
through streets. The difference in forms between the earlier and later layouts is
its degree of permeability. In the former, the layout is more permeable and it
encouraged through movement; whereas in the latter, it is less permeable or
impermeable, and restricts through movement. Street pattern not only seems to
determine the shape and type of an area particularly residential layout, but most
importantly the movements within a layout.

Although there have been studies that investigated how far these street
patterns influenced movement of people, there are others who looked at a
broader dimension, the environment, and how it relates to crime distribution as
mentioned earlier. Some have also examined the relationship of the street
patterns (or street layouts) and crime. It appears from a study by Shu (2000) in a
form of a PhD thesis that looked at the relationship between space and crime in
various types of residential layouts, a safer layout would be one that have
interconnected or integrated through streets, with dwellings facing out on to
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both sides of the streets. Shu implicated that grid-like layouts appeared to be
safer compared to tree-like layout that consists mainly cul-de-sacs and are more
broken-up. The question is: If grid-like layout appeared safer would different
variations of grid layout (i.e. from pure grid to the impure grid) still work to
reduce vulnerability to burglary?

A research investigated the distribution of burglary in a Malaysian
township that comprises mainly grid-like residential layout. By using space
syntax, this study extended the past study into how cach aspects of design
interacted to influence burglary distribution in various grid-like layouts.

LITERATURE REVIEW

The most influential work in looking at the relationship between street patterns
and crime has been that of Jane Jacobs (1961), who identified the characteristics
of streets that are more at risk to crime and streets that are safer. Jacobs
observed that streets in which there were more activities and more people,
strangers and residents, crime was lower. The design of these streets as
observed by Jacobs are more of a traditional, street-based (grid layout), in which
the strangers (passers-by) acted as casual surveillance. She also noted the
orientation of buildings along these streets was onto the streets. According to
Jacobs, this allowed the owners of the buildings to set their ‘eyes on the street’.
By having the entrance of buildings onto streets, it indicated the importance of
generating intervisibility amongst buildings along the streets. Whereas in parts
where there were fewer people and lesser activities, such as those with a more
suburban characteristic, she observed that crime was higher.

Contradictory to Jacobs is the work by Oscar Newman (1972) who also
attempted to show the relationship between crime and environment but with
conflicting explanations. Newman believed that in a neighbourhood where the
streets are controlled and owned by residents, there is virtually very little crime.
He also explained that because the streets are private, any strangers are
considered as intruders and are as such they are to be under constant
surveillance. Hillier and Sahbaz (2008) also reported that Newman finds too
many people in spaces create anonymity and allows criminals to access their
victims, which will weaken the possibility of residents to control their own
environment. A more recent study by Hillier and Shu (2000) using space syntax,
not only showed that crime is influenced by environment (spaces in residential
areas) they also indicated the features in urban layouts that affected the uneven
distribution of burglary. They looked at how different types of layouts and
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streets have influenced burglary rate. They found that the degree of integration
of spaces in the layouts seems to correspond to the type of layout; the traditional
layout has more integrated spaces, while the more broken-up layout has less
integrated spaces. These findings seem to agree with Jacobs’ observation.

Hillier and Shu’s study concluded with three main points: first, crime
tends to seek the most vulnerable type of space within an arca. Second, for an
area to be safe, it depends on the co-presence of a group of factors, which are
the positioning in the overall layout and the immediate surroundings of the
dwelling. Finally, there are factors which can reduce crime in a layout but can
increase it if other factors are present (Hillier and Shu, 2000). Having
established the conclusions, they deduced that a safer layout would be one that
have interconnected or integrated through streets, with dwellings facing out on
to both sides of the streets.

RESEARCH METHODOLOGY

The question: would different variations of grid layout (i.e. from pure grid to the
impure grid) still work to reduce vulnerability to burglary. To answer this
question, a study was conducted which investigated the spatial distribution of
burglary in grid-like layouts at two-levels: the arca and the street. The first level
examined why there were variations in the spatial distribution of burglary
between grid-like residential layouts. The second level was at a finer scale,
which were the street segments; individual dwelling and its immediate
environments. At this second level analysis, the local factors that influence
dwellings vulnerability were investigated. Nonetheless, in this paper only the
findings of the first level analyses are presented.

Six residential areas were selected randomly within a Local Authority
area located in the Petaling District of Selangor. These areas are of varying
degrees of grid layouts, from the pure grid with mainly linear through streets to
the impure grids with some cul-de-sacs. An inventory questionnaire used
consisted of five sections was designed to address the question. The first section
contains five questions capturing the house profile such as type of house, type
of door, location of house entrance, location of house in a row, and number of
sides of house exposed on to the space. The second section determining the
availability of situational factors such as alarm outside the property, the
presence of CCTV, occupancy of the house, grills on doors, grills on windows,
and form of deterrents (e.g. dogs or membership of neighbourhood watch). The
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third section, explores the visibility of house front, which includes the quality of
visibility of the house front measured using a 5-point Likert scale from 1 = very
poor to 5 = excellent. The assessment as to the degree of visibility of house
front was further established by identifying availability of features that conceal
the front, the form of features, fencing material, and fencing height. The fourth
and final sections look at the side and back of the burgled house respectively.
Each of the sections determines how the side and back of the house is exposed,
its accessibility from the side and back lanes, as well as the availability and
forms of climbing elements that could have provided easy entry to burglars.

A total of 1228 houses were recorded of which 380 (31%) were burgled
houses and 848 (69%), non-burgled houses. The burgled houses were based on
Police records between the years 2006 to 2008. Non-burgled houses situated on
both sides of the burgled houses (and in some cases opposite of the burgled
houses) were also selected for the inventory. The purpose was to compare and
examined why some houses are more vulnerable and others safer. However, the
comparison between burgled and non-burgled houses is not discussed in this
paper. The study used space syntax as a tool that allows spaces in the grid-like
layouts to be analysed quantitatively and compared with other quantitative
variables. GIS (geographical information system) was also used to provide the
database for spatial data and also to map the precise location of burglaries.
Based on this map, the spatial concentration of burglaries was examined in
relation to the streets in the areas. A simple statistics, regression plots and
ANOVA were used to explore the relationship between burglary rate and spatial
factors and syntactical variables using Statview statistical software.

Space syntax is a set of techniques for representing and analysing street
networks of cities in such a way as to bring to light underlying patterns and
structures which influence patterns of activity in space, most notably movement
and land use (Hillier and Sahbaz, 2008). Before the case study areas could be
analysed, an axial map (a space syntax line map) was first produced. The axial
map of the six case study areas (Appendix 1), in which the streets or spaces
(represented as lines) in an area, were drawn and then processed in a space
syntax software (example Axman). Axial maps when processed will produce
coloured lines from the warmer colours (red) through the cooler colours (blue).
These coloured lines indicate the integration level of spaces based on its
movement potentials. A red coloured line indicates that it is the most integrated
space and a blue line, the least integrated. The global integration level
(represented as radius n), measures each line in relation to the whole system,
and the local integration level (represented as radius 3), measures the
complexity of lines up to three steps away from the line. Besides the integration
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levels of spaces, other syntactical variables can also obtained. These include:
connectivity, intelligibility, and synergy. Connectivity refers to the degree of
connections of each line to another; intelligibility is the relationship between the
global integration and connectivity that shows how well residents and visitors
are able to understand in moving in and out of an area; and synergy of a layout
(local-to-global), is the measure of co-presence between residents and strangers
in the arca. Burglary data of three years (2006 — 2008) provided by the
Malaysian Royal Police Force (PDRM), was mapped as dots onto axial map.
But, in complying with the confidentiality of the burglary data, the study areas
have been anonymised and named as Areas 1, 2, 3, 4, 5, and 6.

THE CASE STUDY AREAS

The case study areas are located within a local authority area in the Klang
Valley. These arcas, which are socio-economically homogenous, are all laid out
in different variations of grid, that is from the more pure grid to the lesser pure
or impure grid. The inherent features of the layouts are that they generally
constitute through, linear streets and in some areas with very few cul-de-sacs.
Houses that are mainly terraced tend to line up the streets with front of the
houses facing onto the local roads and the back onto back lanes.

The roads are arranged hierarchically, linking the local roads to the main
road. Although this arrangement may be common in Malaysian residential
layouts, in some, the hierarchical layout are more prominent than others. Areas
5 and 6 are examples of areas with such layout compared to the other areas.
These varied hierarchies relates to permeability of the layouts. Areas with more
direct access to the main roads tend to be more permeable than those that have
less direct access and are also more hierarchical.

In considering these features, the arcas are indexed based on a 4-point
scale as follows:
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Characteristics
of areas

A layout,
which is
entirely based
on long linear
through streets
with very
regular sized
blocks, is most
permeable.

Index: 1

Area 1

A layout which
is based on a
mixed of long
and short linear
through streets,
aswell as a
mixed sized
blocks,

Index: 2

Area 2
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A layout of Area
regular blocks 3
with linear
streets that 1s
arranged in a
loop pattern.

Index: 3

Area

© 2012 by MIP 24




PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2012)

Area 6

[TRIIEL R TS )
[ h T ]
AR
AN B
wUIAITE BRI RO
WD, PR e

MR RHRm
AT I ST (R

HEEIT T
LU OO LR ATTATTTIT g
.".l‘ :IEI'IHMM} u:.wm i 1644 S

AN s ALY mil
l::{'unuimg W I BNy

[ LI T
T AT S

TR
T AR

iy, 7

ity o/ .'.'
Wy, Uy

B,
a"’ﬂ’@” 7’

7 7/
< % Z

& o
D,

L

&y

iy, 7 ’-’f’%f
iyl

- Ny
%7%#"/

;,{f#

iy Oy
i
i
ity

A layout that
has very few
linear through
streets but
mostly cul-de-
SACS.

Index: 4

Area 4

25 © 2012 by MIP




Saniah Ahmad Zaki & Jamalunlaili Abdullah
The Relationship Between Variations of Grid Layout and Burglary

FINDINGS
i At the area level
a. Relationship between characteristics of areas and burglary rate

At this level the variations in the spatial distribution of burglary in residential
areas was first examined. This was done by comparing the relationship of
burglary rate with spatial characteristics between areas. For this purpose
burglary rate was calculated based on the number of burglary per one thousand
(1000) houses. A data table of six case study areas was constructed, that include
spatial pattern type, degree of connectivity, total number of houses, breakdown
of house type, permeability index, and three-year period burglary data (Table 1).

The table shows that out of the six areas, three (Areas 1, 2 and 3) have
more than 20 burglaries per 1000 houses and the other three (Areas 4, 5 and 6)
have less than 20 burglaries per 1000 houses. Why are some areas safer with
lower burglary rate but others higher? Although, it may initially appear that
areas with spatial characteristics indexed on a scale of 1 and 2 (from very
regular layout to less regular) has higher burglary rate, Area 3 that is indexed on
a scale of 3 has also high burglary rate. Ironically, Areas 5 and 6 which are also
spatially indexed on the scale of 3, have lower burglary rates. Similarly, the
degree of grid when visually analysed does not appear to be related to burglary
rate. Among three areas indexed as 4 (partially impure grid), Area 3 has high
burglary rate, whereas the other two areas (Areas 4 and 6), lower rate. In a
regression analysis, it is shown that the degree of grid is moderately related to
burglary rate (Figure 1) with an r-squared of 0.451. Nonetheless the p-value in
the ANOVA table indicates that the relationship is weakly significant.
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ANOVA Table
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DF  Sum of Squares Mean Square F-Value P-Value
Regression 1 152.000 152.000 | 3.281 .1443
Residual 4 185.333 46.333
Total 5 337.333
Regression Coefficients
bur/1000 hs vs. gridness
Coefficient  Std. Error  Std. Coeff. t-Value P-Value
Intercept 35.667 8.214 35.667 | 4.342 0122
gridness -4.000 2.208 -671 | -1.811 L1443

Figure 1: Relationship between burglary rate and degree of gridness
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When the type of houses in the areas was next compared to burglary
rates, it appears to indicate that areas constituting of only terraced houses
(100%) have lower burglary rates compared to those with mixed type of houses
example in Areas 1, 2 and 3, where there are mixed of terraced and detached
houses. The study then attempted to find if permeability index is calculated,
which is the sum between the spatial pattern and scale of grid, could it be
related to burglary rate. Hillier and Shu (2000) have suggested that the more
open and permeable layout with through streets that facilitate continuous
pedestrian and vehicle movements are less at risk to burglary than a layout
which is more broken-up, closed and impermeable. Looking at the table it
seems to implicate that only two areas (Areas 1 and 2) that have higher degree
of permeability also have high burglary rate; and areas with lower degree of
permeability lower burglary rate (Areas 4 and 5). However, in two other areas
(Areas 3 and 6) their permeability indices do not seem to relate to burglary rate.
It looks as if permeability of the case study arcas (Malaysian residential layouts)
affects burglary differently from that in a Western country.

Thus, it seems to suggest that at the area level, only housing type appears
related to burglary rate. Areas appeared lo be safer if the housing type is
homogenous. In a study by Bowers, Johnson and Pease (2005), they found that
areas with homogenous housing are less targeted by burglars compared to arcas
with heterogeneous housing. They further noted that terraced houses with two
sides exposed (front and back of house) are less at risk compared to detached
houses that have more windows and doors (more sides exposed). These findings
seems consistent with the findings in a study by Hillier and Shu (2000), in
which they described the terraced houses as having less exposure (at least two
sides) onto the spaces provides less opportunity to burglars compared to
detached houses that have four sides exposed allowing more opportunities to
burglars to enter a property.

However, when regression analysis was performed, the result suggests a
weak relationship between terraced houses and burglary rate with p-value that
indicates weakly significant. As pointed by Hillier and Shu (2000), the co-
presence of a group of factors would determine the safety of an area, which
would prove difficult at the area level.
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Table 1: The data table below illustrates a summary of the characteristics of the six case study areas

Area | Spatial Scale of | Total no. of House Type Spatial + | Bur | Bur Rate
Pattern gridness houses Terrace Detach Gridness

1 1 1 4439 4035 (90.9%) | 404 (9.10%) 2 142 32

2 2 3 2728 1139 (41.75%)| 1589 (58.25%) 5 64 23

3 3 4 2083 1647 (79.07%)] 436 (20.93%) 7 62 30

4 4 4 1442 1442 (100%) = 8 26 18

5 3 5 4057 4057 (100%) - 8 66 16

6 3 4 1581 1581 (100%) - y; 18 11
Note:

1. Arca: six areas that are socially homogenous, selected within one Local
Authority area.

2. Spatial pattern: street layout indexed from I to 4 indicating degree of through
roads in an area; pattern 1 for most regular with mainly linear through street
over pattern 2 that are less regular with mixed through roads, to pattern 4 that
are mainly cul-de-sacs

3. Scale of gridness: degree of grid is indexed based on the mean connectivity
of areas; from 1 for very pure grid through to 5 for impure grid

4. Total housese: number of houses in each areas

5. House type: number and percentage of each house type in each area: Terr
(terraced); SD (demi-detached); Det (detached)

6. Spatial + gridness: sum of spatial type index and degree of grid with lowest
value for highest degree of permeability and highest value for lowest degree
of permeability

7. Bur: number of domestic burglary

8. Bur rate: number of burglary per 1000 houses based on three year period
(2006 - 2008) for each area

b. Relationship between spatial syntactic properties and burglary rate

The study next examined the relationship between burglary rate and spatial
syntactic variables of the six grid-like layouts. A visual analysis of these
variables compared with the burglary rate appears to indicate that Area 1 is
most vulnerable to burglary because: it is highly integrated to the whole system
as well as to its surroundings; within the area its streets (or spaces) are also
highly connected; and its high synergy value that suggests a high degree of co-
presence between residents and strangers in the area (Table 2). The less
vulnerable areas (with lower burglary rates) appear to be less integrated both
globally and locally; the streets are less connected, and, thus, lower synergy
value. This pattern also can be visually analysed in the axial map (Appendix 2),
in which, Area 1 has darker or warmer coloured lines compared to the other
areas. Apparently, the most integrated line (darkest line) in the system borders
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north of Area 1. Similar dark colour lines border the sides (east and west) of this
area.

Regression analyses were then performed to determine the significance of
syntactic variables, and the strength of relationship between burglary rate and
the syntactic variables. Nevertheless, the results of the analyses showed only
radius n (global integration) indicates a strong relationship with burglary rate
with an r-squared of 0.713 and a p-value of 0.0346. The remaining syntactical
variables were weakly related.

The graph (Fig. 2) shows that burglary rate is high in areas in which the
layout that is highly connected to the whole system. The more globally
integrated an area, the more vulnerable it is to burglary.

Table 2: Burglary rate in six case study areas compared against spatial syntactic variables

Arcas Burg/1 (Jlf](l I{ilqills 1 (glob:ll R?.L“LIS 3 {Ioczll Coi Intell SRSy
houses integration) integration)

| 32 0.83 2.58 4.77 0.43 0.36
2 23 0.77 227 4.01 0.47 0.23
3 30 0.80 1.88 3.26 0.56 0.30
4 18 0.80 2:19 3:32 0.57 0.13
5 16 0.69 2.07 3.46 0.23 0.17
6 11 0.66 2.05 3.52 0.29 0.16

Note:

Conn - connectivity

Intell - intelligibility
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Regression Summary

Burglary rate/1000 vs. Rad n
Count 6
Num. Missing 0
IRI .844
R Squared 713
Adjusted R Squared 641
RMS Residual 4,924

ANOVA Table

Burglary rate/1000 vs. Rad n

DF Sum of Squares Mean Square F-Value P-Value
Regression | 1 240.360 240.360 | 9.915 .0346
Residual 4 96.973 24.243
Total 5 337.333
Regression Coefficients
Burglary rate/1000 vs. Rad n
Coefficient Std. Error  Std. Coeff. t-Value P-Value
Intercept -51.821 23.425 -51.821 | -2.212 .0914
Rad n 96.272 30.575 844 | 3.149 | .0346

Figure 2: Relationship between burglary rate and radius »

31

© 2012 by MIP



Saniah Ahmad Zaki & Jamalunlaili Abdullah
The Relationship Between Variations of Grid Layout and Burgiary

(1 Relationship between spatial categories and burglary rate

The study also compared the spatial categories of the layouts with burglary rate.
The properties considered were: 1) constitutedness of the streets, in which the
number of entrance of houses that open to both sides of a street. A street is
recorded as constituted if there are more than 70% of houses lining both sides of
a street with their entrance open onto the street; 2) categories of space, which
includes through carriageway, cul-de-sac driveway, and cul-de-sac carriageway;
and also, intervisibility.

In a previous syntax-based study by Hillier and Shu, it has been shown
that a layout is safer if its streets are generally constituted, with high
intervisibility and mainly through carriageways. Unlike the previous study, the
case study areas are grid-like layouts and as such the streets are mainly made-up
of through carriageways. Nevertheless, the degree of constitutedness of streets
varies. Area 5 has the least proportion of streets that are constituted (46.2%) and
Area 2, the most (more than 74%). But, the proportion of constituted streets in
grid-like layouts does not seem to relate to burglary rate. Perhaps, the high
intervisibility of houses (low proportion of poor visibility in all areas) could
have an influence in the burglary rate. This visual analysis was confirmed when
the variables compared with burglary rate in regression analyses, showed weak
relationship (p-value of more than 0.05). It has been shown that analyses at the
area scale have partially explained the proportion of burglary rate between
arcas. With the exception of the global integration (radius ), all the other
variables do not explain the uneven distribution of burglary between grid-like
areas. Thus, it was essential for the study to examine at a much finer scale of the
street level.

Table 3: Comparison between burglary rate per 1000 houses and spatial categories

K P T Categories of space 0
g Burglary rate per % Const cgorie P _/(.:_pfx')r
1000 % thre % culdri % cule visibility
1 32 59.10 99.41 0.00 0.5 21.8
2 23 74.10 98.30 1.50 0.2 20.4
3 30 52.60 99.40 0.30 0.2 19.4
4 18 66.80 85.70 0.00 14.3 0.0
S 16 46.20 100.00 0.00 0.0 10.6
6 11 70.20 97.20 2.80 0.0 27.8
Note: const: constitutedness, thre: though carriageways, culdri: cul-de-sac driveway, cule: cul-
de-sac carriageway
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ii. At the street level

It has been illustrated that burglary rate is unevenly distributed between areas.
Although, at the area level it has been shown that the gridness or the degree of
grid and permeability do not appear to be related to burglary rate, areas with
homogenous housing (terraced houses only) have lower burglary rate than areas
with heterogeneous housing. Nonetheless, if burglary is mapped (Appendix 2),
it can also be seen that within each areas burglary is also unevenly distributed.
Some spaces are more at risked than others. The question is why burglary is
unevenly distributed within an area. In answering this question, a micro analysis
at the street level was considered. At this level, the local factors that make
dwellings vulnerable in areas were investigated. But for the purpose of this
paper, the results presented are of a comparison of burglary rate at the street
scale using band as the unit of analysis.

‘Unlike most models that look at cities based on function-first approach,
space syntax is a form-function based approach. According to Hillier and Stonor
(2010), the space syntax approach measures are configurational, in which the
relationship of each space in a system to all others are calculated. Thus, the
spatial element, which is the street segment between junctions, was suggested as
the main form of syntactic analysis of a city. In a residential layout, the number
of houses lining street segments may vary from as little as 1 unit of house to
more than 50 units. Looking at that range of houses in the study areas, the study
then divided the street segments into bands as follows:

Band 1: 1 - 12 houses

Band 2: 13 - 24 houses
Band 3: 25 - 36 houses
Band 4: 37 - 48 houses
Band 5: more than 49 house

a. Comparison between band and burglary rate

At this level the study attempted to find which band has higher burglary rate or
is less safe and which is safer. In comparing at the street scale, burglary was
calculated in each band as per 12 houses, in which the number of burglary for
each band was multiplied with 12 (houses) and the actual number of houses in
each band as the denominator (Table 4). When bands in all the areas were
compared visually to determine which is most vulnerable to burglary, the study
found burglary rate tend to be highest in band 1 (1 - 12 houses) in each of the
areas with the exception for Area 1. A regression is performed to determine if
the relationship between burglary and bands in the areas (except Area 1) is
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significant. The results showed that the relationship in five areas is statistically
significant with r-squared of 0.492 and a p-value of <0.0001. Although it
appears to implicate that houses in band 1 are at risk, Table 4 also showed that
in 2 areas (Areas 1 and 6), burglary is also high in band 3, in fact highest in
band 3 for Area 1.

Why does the burglary distribution pattern differ in Area 1? The study
tested if burglary rate in this area is related with syntactic, spatial or local
factors of the area. When burglary rate in its entire band was correlated with all
the variables, it looks like there was a strong relationship with connectivity (r =
0.826). Similarly in a regression analysis the r-squared was also strong with a
value of 0.683. But, in the ANOVA table, the p-value was 0.0847, which is
more than the significant value of 0.05. All the other variables do not indicate
any relationship with burglary rate in Area 1.

Table 4: Burglary rate per 12 houses in each band

T, Area | Area 2 Area 3 Areca 4 Area 5 Area 6

Burg. | Rate | Burg. | Rate | Burg. | Rate | Burg. | Rate Burg. | Rate | Burg. | Rate
1(1-12) 39 1.78 13 1.95 20 1.68 2 2.67 22 1.64 2 1.09
2(13-24) 14 | 038 14 0.92 18 | 0.87 5 0.71 7 0.81 3 0.69
3(23-36) 31 2.28 14 | 0.63 10 ] 0.60 6 0.38 7 0.40 3 1.09
4(37-48) 7 0.75 16| 045 3 0.30 2 0.27 5 0.45 3 0.43
5(49- =) 51 0.59 Vi 0.24 9 0.38 11 026 ] 25 |0.3] 7 0.34

142 64 60 20 66 18
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burglary rate per 12 vs. band
Count 30
Num. Missing 0
R 701
R Squared 492
Adjusted R Squared | .474
RMS Residual 474
ANOVA Table
burglary rate per 12 vs. band
DF  Sum of Squares Mean Square F-Value P-Value
Regression 1 6.087 6.087 | 27.111 | <000
Residual 28 6.286 225
Total 29 12.373
Regression Coefficients
burglary rate per 12 vs. band
Coefficient Std. Error  Std. Coeff. t-Value P-Value
Intercept 1.800 .203 1.800 | 8.873 | <.0001
band -.318 .061 -.701 | -5.207 | <.0001
Regression Plot
3 PR | | 1 1 1 1 1 1 L
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Figure 3: Relationship between burglary rate and band
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CONCLUSION

Grid-like layout has been a common street layout in residential areas throughout
this country. Although a previous study by Hillier and Shu (2000) has suggested
that grid-like layout is generally safer compared to tree-like layout, their study
has also indicated that there are spaces in the former layout that is vulnerable to
burglary.

Following Hillier and Shu’s study, this study has attempted to examine
how various grid-like layouts in Malaysia can be vulnerable to burglary. Upon
examination at the macro and micro scale, the findings of this study have shown
that layouts that we planners draw and produce can influence burglary. When
variables in a layout were considered independently (as shown in this study),
not all factors relate strongly to burglary. Nonetheless, the findings of this study
has shown that at the macro scale (area level), global integration (radius #),
relates strongly to burglary rate, and at the micro scale (street level), houses in
band 1 (street segments with less than 12 houses) are more vulnerable to
burglary. It was also suggested that areas constituting of homogenous type of
houses (e.g. terraced only) is safer than areas with heterogeneous type of houses
(mix housing type). These findings seem to suggest that planners when drawing
up residential layouts must reconsider the hierarchy and connectivity of streets.
Although accessibility is essential for the convenience of its residents, too many
(or a very permeable layout) will have negative impact on its safety. Similarly,
having fewer houses along a street segment may also put houses at risk of being
burgled.

This research has attempted to examine the relationship between
burglary, urban spaces in grid-like layout and the local conditions of layouts in
Malaysia. Although, this paper presents partial results of the study, suffice to
say examining burglary at the macro and micro scales have provided a glimpse
into how spaces interact with burglary. By using space syntax as a tool, it has
allowed the comparison of spaces and burglary rate, which otherwise seem
impossible. No doubt there are several crime studies that have been conducted
in this country, very few have actually attempted to examine at the finer scale.
In conclusion, it can be implied that the results of this study have to a certain
extent agree with the findings of the study carried out by Hillier and Shu.
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Appendix 1

Axial map of the study area in relation to the whole system
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Appendix 2

Axial maps of case study areas with burglary mapped as white dots
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Abstract

Telecommuting acts as one of the Transportation Demand Management (TDM) measures that
aimed to reduce peak hour traffic congestion by allowing commuters to work from home or a
nearby telecommuting centre on certain days of the week. The increasing private vehicle usage by
[TUM community (staffs and students) is posing a strain on the ability of the existing road and the
related infrastructure on-campus. The purpose of this paper is to investigate factors influencing
the stated preference of the academic staffs of [ITUM towards various aspects of telecommuting.
About 100 respondents had participated in this study through a self-administered questionnaire
survey. Four research hypotheses highlighting the relationship between the preference to
telecommute and commute distance, commute time, marital status having children as well as
amount of time spent on research were formulated. Among the hypotheses, only the hypothesis
highlighting the preference to telecommute and married female staff with children was tested
statistically significant at 95% confidence interval. On the preference to telecommute, about 68%
of the respondents expressed willingness to telecommute, even though, the University does not
have an official policy on telecommuting arrangement. Some of the recommendations to increase
the penetration of telecommuting in IIUM are: establishing telecommuting arrangement;
promoting awareness of telecommuting; implementing telecommuting pilot project and
conducting further study on various other aspects of telecommuting,

Keywords: telecommuting, teleworking, academic employees, travel demand, peak-hour
traffic.
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INTRODUCTION

Malaysia is a rapidly growing country with high private vehicle ownership. The
number of cars in the Klang Valley is expected to reach seven million by 2020,
unless there is a marked shift to public transport (BERNAMA, 2011). This
number of vehicle ownership has been growing at an exceedingly fast rate with
an average of 30,000 cars per month. Recently in the Klang Valley, 83% or six
million trips were made using private transport, mostly single occupancy
vehicles (SOVs). This explains the huge traffic jams and constant gridlock
conditions even though the Klang Valley has one of the highest concentrations
of roadways and tolled highways in the world (Sabariah, 2011). The growth of
private vehicle trips has been exerting tremendous pressure on the capacity of
the existing road network that cannot be subdued by only physical extension of
the network, which often proved to be costly. The rapid increase in the use of
private transport has resulted in increased traffic congestion, accidents,
inadequate parking space and air pollution among other negative effects
(Abdalla Nurdeen ct al., 2007). In view of the above problems, telecommuting
could be seen as one of the measures in reducing the number of private vehicles
on the road especially during peak hour and thus reducing the associated
negative impact.

The increase in private vehicle use also affects road, parking and related
infrastructure in higher learning institutions in Malaysia. International Islamic
University Malaysia (ITUM), being located in Gombak, Kuala Lumpur, is one of
the public Universities in Malaysia. The University has been subjected to an
increasing number of staff and student population every year. The University
statistics showed that the number of employees in I[IUM has increased at an
average rate of 6.6% per year between 2001 and 2010 (IITUM Management
Services Division, 2011). The increasing number of employees has contributed
to the high number of registered vehicles in IUM. According to IIUM Security
Management Unit Office (2011), the number of registered vehicles among the
staffs has recached almost 3000 registered cars in 2010. The statistics also
showed that the number of registered private motorized vehicles has exceeded
the total number of employees by 10.4%. As a result of the increasing number
of private vehicles, [TUM has been facing insufficient parking spaces to
accommodate both staffs and students’ vehicles. The statistics of [ITUM Security
Management Unit Office (2011) showed that the number of registered vehicles,
among the staffs, to the number of available parking spaces on-campus has
exceeded by 9.2%. It clearly showed that the available parking supply is far less
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than the parking demand. The increasing private vehicle usage by staffs as well
as students has been imposing an enormous pressure on the ability of the
existing infrastructure to cope with the increasing traffic volume and parking
demand on-campus. As a result, the major circular road has seen congested with
long queues of vehicles, which cause slow moving of traffic especially during
morning and evening peak hours. The purpose of this paper is to investigate
factors influencing the stated preference of the academic staffs of International
Islamic University Malaysia (ITlUM) towards telecommuting and also analyze
their perceptions on various aspects of telecommuting. As such, there is no
policy on the telecommuting phenomenon being introduced in the University.
However, some of the academic staffs were found to be practicing
telecommuting as informal work arrangement. Hence, the views of the
academic staff, especially due to their involvement on telecommuting
compatible work arrangement such as research and consultancy, on the facets of
telecommuting is very crucial and pertinent. Self-administered questionnaires
were administered on the selected respondents to ascertain academic staffs’
views on the practice of telecommuting as an alternate work arrangement in
[TUM. The findings of the questionnaire survey are discussed in the following
sections. Recommendations to increase the penetration of telecommuting
phenomenon as an alternate work arrangement in ITUM are also drawn.

LITERATURE REVIEW

Various authors have pointed out the diverse meanings assigned to the term
"telecommuting". Additionally, several other researchers had tried to establish
their own definition. To exemplify, Joice (1999) defines telecommuting as a
“work arrangement in which employees work at alternate worksites to conduct
some of their officially assigned work during paid hours”. According to
Fairweather (1999), telecommuting uses information and communication
technologies to bring work to the worker. Telecommuting is sometimes equated
with the use of telecommunications-related technology to conduct work. Ellison
(1999) defined telecommuting as a “periodic work out of the principal office,
one or more days per week either at home, at a client’s site, or in a telework
centre”. Due to such an inconsistency in shaping the definition of the term, one
could argue that the definitions applied to telecommuting can be grouped in
three main blocks; some emphasize on where the work has taken place, some
agreed that telecommuting is usually connected with the use of
telecommunication tools and others defined in terms of how often it has taken
place.
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The literature on telecommuting has grown significantly, especially in
western countries, over the last two decades. Research on telecommuting in
developing countries is still considered unsurprisingly new (Mohamed and
Abdallah, 2009). On empirical part of telecommuting research, some
researchers had presented results from the investigation and analyze of the
preference towards performing telecommuting among the employeces. Wan
Rozaini and Haitham (2005), for example, had used a sample of 70 lecturers
from “Fakulti Teknologi Maklumat (faculty of information technology)” to
investigate the possibilities of implementing telecommuting as a first mode of
working at all faculties at Universiti Utara Malaysia (one of the public
Universities) by ascertaining their views on willingness to telecommute.
Similarly, Abdul Azeez and Wan Nurul Mardiah (2009) had conducted a study
to unravel travel, work and socioeconomic characteristics of the stated preferred
telecommuters and factors associated with preference to telecommute in the
private and public sectors in Johor Bahru and Kuala Lumpur city by targeting
391 employees.

Based on carlier studies, Yen and Mahmassani (1994), Sullivan (1993)
and Peters et al. (2004) had agreed that the decision to telecommute is governed
by socioeconomic variables. In terms of gender, Popuri and Bhat (2003), Yap
and Tng (1990) and Wells et al. (2001) had suggested that telecommuting
would be of particular interest to women employees. Earlier studies had
identified that age is also one of the factors that contribute to preference to
adopt telecommuting (Mokhtarian and Meenakshisundaram, 2002 and Walls et
al., 2007). Thériault et al., (2005) had suggested that older workers are more
likely to telecommute than younger ones. Several studies have suggested that
telecommuting would be of particular interest to employees who have children
(Popuri and Bhat, 2003; Yap and Tng, 1990 and Wells et al., 2001).
Furthermore, Peters et al. (2004) had assumed that the likelihood on the
preference to telecommute is positively influenced by the number of children
especially children in the youngest age group. The employees with a child under
the age of four more often prefer to telecommute than employees with a child
over 12 years of age. On other aspects, Walls et al. (2007) claimed that both the
choice and frequency decisions of telecommuting were found to be substantial
influences of workplace-related factors. According to Brown (2010), job
position plays an important role in the selection process or in some non-
telecommuters’ decision to opt out of telecommuting. Morcover, the length of
service also found to be one of the important influential factors for the decision
to telecommute (Bagley and Mokhtarian, 1997). Safirova and Walls (2004)
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confirmed that having more professional experiences, in general, and a longer
tenure with one’s current company and one’s current supervisor will boost the
probability of telecommuting. Popuri and Bhat (2003) also suggested that
employees with a long period of service with the current employer tend to be
more inclined to telecommute.

According to Mokhtarian and Salomon (1996¢), commute stress is
expected to be positively related with the choice to telecommute, assuming that
stressful commuting conditions can be avoided by telecommuting. Employees
who have to spend long unproductive time on the road for work trip thereby
subjected to stress and fatigue. Employees commuting to work who are facing
traffic congestion and commute stress may encourage them to telecommute
more frequently (Mokhtarian and Salomon, 1996b, 1997). In a study of
emotional impact of telecommuting, Mann (2000) found that respondents of
two service industries in the UK had perceived telecommuting advantages as
follows: less travel (57%); more freedom/flexibility (57%); better working
environment (50%); fewer distractions (43%); cheaper (29%); freedom to
choose comfortable clothes (14%); freedom from office politics (7%); and
easier to complete domestic chores (7%). On the other hand, Tremblay (2003)
found the perceived disadvantages of telecommuting that are most often
mentioned include: lack of co-workers and isolation (15.4% and 10% of
respondents respectively), risk of working more (9%), difficulty of motivating
themselves (6%) and work-family conflict (5%).

OBJECTIVES, HYPOTHESIS AND RESEARCH APPROACH

The objectives, research hypothesis and research approach are highlighted in
this section.

Study objectives

The formulated objectives of this study are:

(1) To analyse number of academic and administrative employees
and their patterns of registered vehicles on-campus

2) To describe the existing traffic and road characteristics on-
campus

(3) To identify factors contributing towards the practice of
telecommuting among the academic staffs

4) To formulate recommendations to increase the penetration level

of telecommuting among staff members on-campus
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Research hypothesis

Jiang (2008) and Mokhtarian and Salomon (1996a) explained that workers who
have longer commute distances might be more likely to telecommute. In many
studies commuting time is indeed found to have a large positive effect on
telecommuting adoption (Mokhtarian and Salomon, 1997). Peters et al. (2004)
mentioned the likelihood of preferring to telecommute is for individuals who
have long commuting times. For some motivation and constraint variables, the
presence or absence of children might have an important impact towards the
choice of decision on telecommuting. Mannering and Mokhtarian (1995);
Popuri and Bhat (2003) explored some of the most important variables in
explaining the choice of telecommuting were the presence of small children in
the household and gender of respondents. In response to that, Wells et al. (2001)
found that telecommuters are more likely to be women, married, and have
children. Thus, the following hypotheses were formulated based on the above
literature study:

H1 Further the commute distance from home to workplace, greater
the inclination toward preference to adopt telecommuting by
academic employees.

H2 Longer the commute time experienced on the road, higher the
inclination of the academic employees to telecommute.

H3 Married female academic employees with children at home are
more likely to state preference towards telecommuting.

H4 Longer the time being spent on research, more likely the

academic employees would prefer to telecommute
Research approach
The selection of appropriate research approach is imperative to achieve the
stated objectives of the study. Both primary and secondary data were collected
based on the stated objectives and research hypotheses. Field observational and
questionnaire survey were applied in this study to collect data for this study.
Background of study area
The main campus of International Islamic University Malaysia (1IUM) is

nestled in a valley in the district of Gombak, a suburb of the capital city of
Kuala Lumpur. It is situated around 10 kilometers at the northeast direction
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from Kuala Lumpur at the foot of the Gombak hillside. The campus occupies an
area of 700 acres and it can be accessed by using the Middle Ring Road 2
(MRR2), Karak Highway or the Gombak road. The University was established
in 23 May 1983 being founded based on Islamic principles with the aim to
become a premier Islamic University in the world (The Star, 2007b). IIUM
Gombak Campus comprises of 8 faculties, also known as Kulliyyahs,
specialized in Architecture and Environmental Design, Economics and
Management Sciences, Engineering, Islamic Revealed Knowledge and Human
Sciences, Education, Laws, Information and Communication Technology and
Language Centre. Presently, the University accommodates about 2708
employees including both academic and administrative staffs and a total number
of 20,000 students (ITUM Management Services Division, 2011).
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Figure 1: Campus of International Islamic University Malaysia, Gombak
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Field observational survey

This survey was used to collect data related to traffic and road characteristics,
parking demand and traffic circulation especially along major road on-campus.
This is mainly to determine the rationale for the study. Field measurement on
the road dimensions along the major road was administered. The road
dimension at four different stretches along major roads in [IUM was measured
because of different dimensions at these stretches. The measurement of road
dimensions includes: carriageway width, width of pedestrian walkways, and
width of landscape and drainage. Similarly, data on parking demand and traffic
flow with the campus were also collected.

Questionnaire survey

The perceptions of academic staff on the various facets of telecommuting were
determined by using a questionnaire survey approach. The questions were
carefully drafted not only for the purpose of avoiding irrelevant and
inappropriate questions but also reducing the length of the questionnaire.
Academic employees of IIUM were selected as the target population for this
study because of their involvement in telecommuting-compatible jobs such as
research, and consultancy besides teaching and flexibility in working hours.
Samples were selected because of high number of academic staff in [TUM, as it
is extremely difficult to include the entire academic staff population. The total
sample size for this research was estimated by using Yamane (1967) formula.
Refer to Equation (1). N

n= e e
I+N (e) (1)

Where: n = sample size, N = population size, e = the level of precision
(assumed 10%). The total number of academic staff population in I[TUM
Gombak campus was 1335 as given by Management Services Division, the
main administrative wing of the University. The total sample size was
calculated to be 93 and rounded off to 100. The total population of the academic
staff was stratified according to Kulliyyah (facultics) and proportional samples
were selected from each Kulliyyah (stratum). The proportional allocation of
samples is determined by the following expression (Anderson, 1989). Refer to
Equation (2). "

N (2

n =N x
i i
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Where: n, = sample units of ith stratum, N, = population members of ith
stratum, n = sample size, N = population size.

Table 1: Proportional allocation of sample according to Kulliyyah/Department

Kulliyyah/Department Number of academic Proportional Allocation
employees Sample units Percentage
KAED 116 9 9%
KENMS 143 11 11%
KOE 225 17 17%
KIRHS 258 19 19%
INSTED 31 2 2%
AIKOL 135 10 10%
KICT 54 4 4%
CELPAD 373 28 28%
|_Total 1335 100 100%

Source: Management Services Division of [IUM, 2011 & Primary Calculation, 2011

Self-administered questionnaire survey forms were distributed to the
academic employees by applying convenience sampling method. It is mainly to
decrease the expected high response rate. Sufficient time was given to the
respondents to respond the questionnaire. One hundred and sixty nine (169)
questionnaire survey forms were distributed but only 100 participants had
actually responded, a response rate of 57% (Table 2). The questionnaire form
was divided into three main parts consisting of travel characteristics,
perceptions of telecommuting and background profile of the respondents.

Table 2: Distribution of Questionnaires

Kulliyyah/Department | Questionnaires distributed Questionnaires received Response rate
KAED 11 9 81.8%
KENMS 21 11 52.4%
KOE 29 17 58.6%
KIRKHS 34 19 55.9%
INSTED 5 2 40.0%
AIKOL 20 10 50.0%
KICT 8 4 50.0%
CELPAD 41 28 68.3%
Total 169 100 Average 57.1%

Source: Primary Survey, 2011
Method of analysis
Relative Importance Index (RII) method was applied on the ordinal ranking data
to determine the ranking of the identified factors/determinants on the various

aspects of telecommuting according to respondents’ preferences. RII formula is
shown in Equation (3).

49 © 2012 by MIP



Farah Divanah lsmail, Abdul Azeez Kadar Hamsa & Mansor Ibrahim
Analysis of Factors Influencing the Stated Preference of Academic Employees Towards Telecommuting
in lHUM Campus, Gombak

Za’;xf

RII = _‘A——
xN (3)

Where:
a = constant expressing the weight of the ith response
x o= frequency of the ith response of the total responses for each cause
i = response category index (where i= 1,2, 3, 4 and 5 respectively)
A = highest weight (5) if 5 (if 7, then A= 7)
N = total number of respondents

Each of the ordinal variables was categorized by using Likert scale.
Cross-tabulation technique was used to determine the relationship between
variables (preference of academic employees towards telecommuting and
background profiles as well as travel characteristics of the respondents). Chi-
square method was also used to test the statistical si gnificance of each identified
hypothesis.

ANALYSIS AND FINDINGS

The findings showed that the total number of employees in [IUM has been
increasing at the rate of 6.6% per year from 2001 to 2010. The number of
registered cars on-campus has been increasing at 1.8% per year from 2007 to
2010. Analysis on traffic volume in ITUM showed highest traffic volume in the
evening peak hours (5.00 pm-6.00 pm). The demand for parking has also
exceeded the parking supply in almost all the Kulliyyahs/faculties in IITUM. The
total number of parking spaces for both cars and motoreycle are 2567 and 1273
respectively. The study reveals that the parking spaces provided at the
Kulliyyah/faculties is highly utilized with the average of 83.55%. This indicates
that the demand for parking is high. The traffic conditions in ITUM have been
exerting tremendous pressure on the limited road and supporting infrastructure.
Thus, this study is considered important in highlighting the perceptions of
employees on telecommuting as an alternative form of work arrangement which
would help to reduce impact on road infrastructure. The following sections
discuss on the background profile of the respondents and their perceptions on
telecommuting as an alternative work arrangement.
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Background profile

The gender composition of respondents showed 57% female and 43% male. The
majority (25%) of the respondents fall under the age structure of 41-45 years
old with an average age of 42 years. Refer to (Table 3). A high number of
“teachers” (27%) attached to the Centre for Language studies has participated in
the questionnaire survey. Among the respondents, 7% hold the position as
Professor, 18% as Associate Professor, 21% as Assistant Professor, 24% as
lecturer 3% as academic fellow. A large proportion of the academic staffs
(30%) have been working in ITUM for 6-10 years with an average tenure being
11 years. Generally, the academic staffs were involved in administration tasks,
attending meetings, paper markings, lecture preparation, research and
publications besides teaching.

Table 3: Summary of background profile of the respondents (n=100)

Background Profile | Frequency | Percentage | Mean | Median | Std. Deviation
Gender

Male 43 43.0% - - -
Female 57 57.0%

Age Group

26-30 years 9 9.0% 42.13 years 41.5 years 8.643 years
31-35 years 13 13.0%

36-40 years 23 23.0%

41-45 years 25 25.0%

46-50 years 13 13.0%

51-55 years 9 9.0%

56-60 years 4 4.0%

> 60 years 4 4.0%

Marital Status

Single 15 15.0% - - -
Married 83 83.0%

Divorced/Widowed 2 2.0%

Children Status*

0-5 years old 37 21.8% 11.15 years 10.6 years 6.587 years
6-10 vears old 47 27.6%

11-15 years old 44 25.9%

16-20 years old 25 14.7%

21-25 years old 14 8.2%

> 25 years old 3 1.8%

Job Position

Professor 7 7.0% - - -
Assoc. Prof 18 18.0%

Assist. Prof 21 21.0%

Lecturer 24 24.0%

Teacher 27 27.0%

Academic Fellow 3 3.0%

Duration of Service

0-5 years 28 28.0% 10.5 years 9.2 years 7.136 years
6-10 years 30 30.0%

51 © 2012 by MIP




Farah Divanah Ismail, Abdul Azeez Kadar Hamsa & Mansor Ibrahim

Analysis of Factors Influencing the Stated Preference of Academic Employees Towards Telecommuiting

in [TUM Campus, Gombak

11-15 years 19 19.0%

16-20 years 9 9.0%

21-25 years 12 12.0%

26-30 years 2 2.0%

Time spend on job scopes

a) Teaching

1-8 hours/week 12 12.0% 18.42 hour 17.44 hour 9.071 hours
9-16 hours/week 34 34.0% per week per week per week
17-24 hours/week 34 34.0%

25-32 hours/week 13 13.0%

> 32 hours/week e 7.0%

b) Consultancy

None 7 7.0% 9.49 hours 6.70 hours 7.774 hours
1-8 hours/week 60 60.0% per week per per week
9-16 hours/week 15 15.0%

17-24 hours/week 12 12.0%

25-32 hours/week 5 5.0%

> 32 hours/week | 1.0%

¢) Research

None 4 4.0% 15 hours per 11.55 hours 10.913 hours
1-8 hours/weck 36 36.0% wecek per week per week
9-16 hours/week 21 21.0%

17-24 hours/week 23 23.0%

25-32 hours/week 9 9.0%

> 32 hours/week 7 7.0%

d) Others

None 76 76.0% 19.5 hours 19.16 hours 11.618 hours
1-8 hours/week 6 6.0% per week per week per week
9-16 hours/week 5 5.0%

17-24 hours/weck 3 3.0%

25-32 hours/week 6 6.0%

> 32 hours/week 4 4.0%

Registered Vehicles*

a) Car

| 52 47.3% 1.55 cars 1 car 0.745 cars
2 34 30.9%

3 9 8.1%

4 2 1.8%

b) Motorcycle

1 12 10.9% 1.08 cars | car 0.227 motor-
2 1 0.9% cycle

Travel characteristics

Source: Primary Survey, 2011
*Respondents may response to more than one answer choices

The average number of registered cars and motorcycles by an academic staff
1.08 respectively. “Driving alone” (single
occupancy) to the campus (64%) was found to be very common among

were found to be
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academic staffs. Surprisingly, none of the academic staft were using public
transport to the campus. Refer to (Table 4). The average commute distance of
the respondents was 16.75 km. Most of the respondents (53%) spent commuting
time of 15 to 30 minutes to the campus with 51% have experienced less than 15
minutes delay time.

Table 4: Summary of travel characteristics of the respondents (n=100)

Travel Characteristics | Frequency |  Percentage | Mecan | Median | Std. Deviation
Mode of Transportation

Car — (single 64 64.0% - - -
occupancy)

Car — (more than 22 22.0%

single occupancy)

Car — as passenger 10 10.0%

Motorcycle 4 4.0%

Commute Distance (one-way trip)

5 km or less 19 19.0% 16.75 km 11.5 km 17.54 km
6-10 km 29 29.0%

11-15 km 10 10.0%

16-20 km 17 17.0%

21-25 km 8 8.0%

26-30 km 5 5.0%

31 km or more 12 12.0%

Average Commute Time

a) To workplace

15 minutes or less 18 18.0% 29.5 24,16 20.074
15-30 minutes 53 53.0% minutes minutes minutes
30-45 minutes 10 10.0%

45-60 minutes 10 10.0%

| hour-1h 15mins -+ 4.0%

1 h 15mins-1h 30mins 3 3.0%

More than 1h 30mins 2 2.0%

b) From workplace

15 minutes or less 14 14.0% 327 27.59 19.454
15-30 minutes 44 44.0% minutes minutes minutes
30-45 minutes 16 16.0%

45-60 minutes 17 17.0%

1 hour-1h 15mins 5 5.0%

1 h 15mins-1h 30mins 3 3.0%

More than 1h 30mins 1 1.0%

Average Delay Time

a) To workplace

Not experienced any 17 17.0% 14.67 6.68 9.177 minutes
delay minutes minutes

15 minutes or less 51 51.0%

15-30 minutes 26 26.0%

30-45 minutes 6 6.0%

b) From workplace

Not experienced any 24 24.0% 17.80 15.50 11.307
delay minutes minutes minutes
15 minutes or less 36 36.0%

15-30 minutes 32 32.0%
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30-45 minutes 5 5.0%

45-60 minutes 3 3.0%

Experience of stress

Yes 35 35.0% - -
No 65 65.0%

Source: Primary Survey, 2011

Perceptions of respondents on telecommuting as an alternative work
arrangement

The concept of telecommuting was widely accepted by the respondents. The
findings showed that 68% of the respondents were preferred to adopt
telecommuting while only 32% were against. The preferred frequency of
telecommuting (about 34%) was 2 days per week followed by 3 days per week
(28%) and 1 day per week (21%). This study also shows that some of the
respondents preferred to telecommute for 3 days per week (27.9%) followed by
20.6% preferred only | day per week. Nearly 78% of the academic staffs were
aware about telecommuting and 48% of the respondents were performed
telecommuting informally. The views of respondents on telecommuting were
asked based on their likely preference to practice telecommuting during and
after office hours. Peters et al. (2004) mentioned that informal telecommuting is
more widespread than formal telecommuting.

Hypotheses testing

Each hypothesis was tested for statistical significance by using Chi-square
method. The following shows results of the hypothesis testing.

HI Further the commute distance from home to workplace, greater the
employees show preference to practice telecommuting

Jiang (2008) and Mokhtarian and Salomon (1996a) explained workers who have
longer commute distances may be more likely to telecommute. The findings
showed that this hypothesis was tested to be statistically insignificant at 95%
confidence level. This finding is similar to that of Abdul Azeez and Wan Nurul
Mardiah (2009) and Drucker and Khattak (2000) which indicated that distance
to work is negatively correlated with telecommuting—that is, the farther the
individual lives from his/her job, the less likely he/she to telecommute. (Table
5) shows the cross-tabulation between those two variables.
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Table 5: Preference towards telecommuting according to commute distance

Likely to practice
telecommuting

Commute distance

10 km or
less

11-20 km

21-30 km

31-40
km

41 km
or
more

Total

Count

Percentage of
respondents who likely
fo practice
telecommuting in
terms of commute
distance

32
47.0%

19
27.9%

8 o
11.8%

5.9%

5 68
7.4% 100.0%

No

Count

Percentage of
respondents who are
not likely to practice
telecommuting in
terms of commute
distance

16
50.0%

25.0%

15.6%

6.3%

1 32
3.1% 100.0%

Source: Primary Survey, 2011

H2 Longer the commute time between home and workplace, the higher the
inclination of academic employees to telecommute.

In many studies commuting time is indeed found to have a large positive effect
on telecommuting adoption (Mokhtarian and Salomon, 1997). Peters et al.
(2004) mentioned that the likelihood towards preference to telecommute is
related with long commuting time. Results of chi-square test had revealed that
there exists no significant association between the propensity towards
telecommuting and commute time (for both to workplace and from workplace).
The chi-square results showed insignificant relationship between inclination to
practice telecommuting and commute time. (Table 6) shows the relationship
between commute time and preference to telecommute.

Table 6: Preference towards telecommuting according to travel time

Likely to practice telecommuting Average commute time to workplace
<30 30 | hour - 1 > | hour 30 Total
minutes minutes - hour 30 minutes
1 hour minutes
Yes Count 47 13 6 2 68
Percentage of respondents 69.1% 19.1% 8.8% 2.9% 100.0%
who likely to practice
telecommuting in terns of
average commiite time to
workplace
No Count 24 7 1 0 52
Percentage of respondents 75.0% 21.9% 3.1% 0% 100.0%
who are not likely to
practice telecommuting in
terms of average commute
time to workplace
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Likely to practice telecommuting

Average commute time from workplace

<30 30 1 hour - 1 > 1 hour 30 Total
minutes minutes - hour 30 minutes
1 hour minutes
Yes Count 38 22 7 1 68
Percentage of respondents 55.9% 32.4% 10.3% 1.5% 100.0%

who likely to practice
telecommuting in terms of
average commute time
from workplace

No Count 20 1.1 1 0 32
Percentage of respondents 62.5% 34.4% 3.1% 0% 100.0%
who are not likely to
practice telecommuting in
terms of average comniute
time from workplace

Source: Primary Survey, 2011

H3 Married female academic employees with children at home are more likely
lo state preference towards telecommuting

The presence of children at home may have an important impact towards the
choice on the decision to telecommute. Mannering and Mokhtarian (1995);
Popuri and Bhat (2003) explored that the most important variables in explaining
the choice of telecommuting were the presence of small children in the
household and gender of respondents. In response to that, Wells et al. (2001)
found that telecommuters are more likely to be women, married, and have
children. Among the respondents who expressed interest to practice
telecommuting, 57.6% were married female with children. The third hypothesis,
which states that married female academic employees with children at home are
more likely to state preference towards telecommuting was tested for statistical
significance. Mokhtarian and Salomon (1996b), on the other hand, showed
different findings on this relationship. Their findings revealed that the presence
of children were not significantly different between preferrers and non-
preferrers. This research however has come out with a contrary result. The
findings of this hypothesis showed that the association between preference
towards telecommuting and married female with children status was statistically
significant at 95% confidence level. (Table 7) shows the cross-tabulation
between those two variables.
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Table 7: Preference towards telecommuting according to married female with children status

Likely to practice telecommuting Married female with children status
Married female Married female Total
with children without children
Yes Count 19 14 33
Percentage of respondents who likely 57.6% 42.4% 100.0%

to practice telecommuting in terms of
married female with children status
No Count 2 11 13
Percentage of respondents who are 15.4% 23.9% 100.0%
not likely to practice telecommuting in
terms of married female with children
status

Source: Primary Survey, 2011

H4 Greater the time spent on research, more likely the academic employees to
show their willingness to telecommute

The main work tasks of academic staffs are teaching, consultancy and research
activities. Based on Yen and Mahmassani (1997) stated-preference approach
survey, in which respondents are asked about their preferences towards
telecommuting adoption, the authors find that the more face-to-face
communication with the coworkers that the employee says he needs, the lower
the probability of telecommuting. Since research activities mainly involve
spending time independently and require less face-to-face interaction, it is
presume that those who spend more time on research and publication would
more preferably express willingness to telecommute. Chi-square test, however,
has revealed that the association between propensity towards telecommuting
and more time spent on research was statistically insignificant. It is because
among those who preferred to telecommute were mostly spent their time on
research for 1 to 8 hours per week (least frequent) whereas only few of the
respondents who were willing to telecommute spent time on research for more
than 32 hours per week (most frequent). (Table 8) describes the relationship
between the time spent on rescarch and the employees’ preference towards
telecommuting. A summary of hypotheses is shown on (Table 9).

Table 8: Preference towards telecommuting according to the time spent on research
Likely to practice Allocation of time spent on research
telecommuting

Least Less Frequent More Most Total
frequent* | frequent® & frequent™ | frequent™
Yes Count 23 19 11 6 6 65
Percentage of 353% 29.2% 16.9% 9.3% 9.3% 100.0
respondents who are %

likely to practice
telecommuting in
terms of time spent
on research
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No Count 13 2 12 3 1 31
Percentage of 41.9% 6.5% 38.7% 9.7% 3.2% 100.0
respondents who are %

not likely to practice
telecommuting in
terms of time spent
on research

Source: Primary Survey, 2011
* Least frequent = (1-8 hours per week), Less frequent = (9-16 hours per week), Frequent = (17-24 hours per
week), More frequent = (25-32 hours per week), Most frequent = (More than 32 hours per week)

Table 9: Summary of Research Hypotheses

Research  Hypothesis | Variables Chi- df Asymp
Statement ic]];l[i:’: . (Szlf: Interpretation
sided)

HI1 | Further the commute 1. Commute 109 2 947 Insignificant
distance from home to distance from relationship
workplace, greater the home to
academic employees workplace
show preference to 2. Willingness to
practice telecommute tele-commute

H2 | Longer the commute I. Commute time Average travel time to Insignificant
time experienced to between home workplace relationship
workplace, higher the and workplace 210 [ 2 [ 647
inclination of the 2. Preference Average travel time from
academic employees towards tele- workplace
to telecommute commuting 391 2

H3 | Married female 1. Gender 6.691 1 Statistically
academic employees 2. Marital status significant
with children at home 3. Children status
are more likely to state | 4. Preference to
preference towards perform tele-
telecommuting commuting

H4 | Greater the time spent . Frequency of 4.151 2 ARG Insignificant
on research, more time spent on relationship
likely the academic research
employees to show 2. Willingness
their willingness to towards tele-
telecommute commuting

Source: Primary Survey, 2011

The results of the hypothesis showed whether or not there exist
relationship between preference to telecommute and the chosen variables. The
results showed that as many as three hypotheses were tested statistically
insignificant at 95% confidence interval. However, these results should be
applied with caution because of the limitation in the selection of total sample
size.
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Perceived advantages on the preference towards telecommuting

This study also analyzed on the motivational factors that influenced the
preferences towards telecommuting by using Relative Importance Index (RII)
method. The results showed that “increase flexibility to work at own pace” was
the most important factor (RI1=0.84). Previous studies also mentioned that the
importance of individual’s freedom is one of the key telecommuting facilitators
as perceived by employees (Feldman and Gainey, 1997; Pulido and Lopez,
2005). “Proper management of time” was the second most important factor
(RI11=0.81) followed by “having more time with family” (RII=0.80), “ability to
reduce travel time” (RII=0.78) and “ability to contribute in reducing traffic
congestion” (RII=0.78). Furthermore, “increase comfort of workspace (i.e. at
home)” (RII=0.76) and “ability to contribute in reducing pollution” (RI[=0.75)
were the other important factors, according to ranking index, as perceived by
the academic staffs on the factors towards telecommuting. Findings from earlier
studies showed that increasing productivity is considered as a key factor for
employees to adopt telecommuting (Kurland and Bailey, 1999; Lim et al., 2003;
Mills et al., 2001; Tung and Turban, 1996). However, this study has found that
“increase productivity” (RII=0.74) and “increase job performance” (RI[=0.74)
were scored low ranking values by the respondents. The other factors which
scored low ranking values are: “ability to reduce stress of traveling to work”
(RII=0.74), “ability to reduce travel cost” (RII=0.73), “need to travel less”
(RI1=0.72), “control over physical environment (i.e. at home)” (RII=0.71) and
“ability to avoid long commute distance” (RI11=0.70). Refer to (Table 10). The
ranking of these factors indicates what actually perceived as the important
contributing factors towards willingness to practice telecommuting by the
academic staffs.

Table 10: Factors influencing the motivation towards telecommuting

Factors influencing the Frequency of respondents R.LL* Rank
preference to telecommute (y* (2)* (3)* (4)* (5)* *

Increase flexibility to work at 0 3 13 20 32 0.84 1
own pace

Proper management of time 1 6 9 26 26 0.81 2
Having more time with the 3 7 10 15 33 0.80 3
family

Ability to reduce travel time 4 7 11 15 31 0.78 4
Ability to contribute in 2 7 15 L7 27 0.78 5
reducing traffic congestion

Increase comfort of 3 5 18 19 23 0.76 6
workspace (i.e. at home)

Ability to contribute in 3 6 19 16 24 0.75 7
reducing pollution

Increase job performance 3 9 11 27 18 0.74 8
Increase productivity 2 10 13 24 19 0.74 8
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Ability to reduce stress of 4 11 14 13 26 0.74 9
travelling to work

Ability to reduce travel cost 6 9 15 12 26 0.73 10
The need to travel less 5 6 23 10 24 0.72 11
Control over physical 2 9 26 12 19 0.71 12
environment (i.e. at home)

Ability to avoid long 7 10 15 13 23 0.70 13
commute distance

Source: Primary Survey, 2011
*(1)= Least Important, (2)= Less Important, (3)= Important, (4)= More Important, (5)= Most Important **
R.LI= Relative Importance Index

Perceived disadvantages on the preference towards telecommuting

This study also investigated perceived disadvantages on the preference towards
telecommuting by the academic staff. The findings showed that “lack of
resources to accomplish the tasks” as the most important inhibiting factor
(RI1=0.71) to adopt telecommuting. This finding is in concurrence with
Mokhtarian and Salomon (1996b) which also states the similar trend. The
results also showed that “low career advancement”, “decrease job productivity”,
“inadequate work environment at home” and “increase level of overwork (due
to lack of separation between work and family domain)” were scoring a RII
value of 0.68. “Decrease job performance” (RII=0.67), “lack of social
interaction with colleagues” (RI1=0.66), “increase family-work role conflicts”
(RII=0.61) and lastly “emotional stress (feeling of seclusion)” (R11=0.60) was
the other inhibiting factors, as perceived by the respondents, to adopt
telecommuting. Refer to (Table 11). Recent research indicates that isolation is
perceived as one of the key factors that may hinder the implementation of
telecommuting (Kurland and Cooper, 2002; Rognes, 2002).

Table 11: Factors influencing the demotivation towards telecommuting

Factors influencing the Frequency of respondents R.LL* Rank
demotivation towards (1y* (2)* (3)* (4)* (5)* *
telecommuting

Lack of resources to | 7 7 8 9 0.71 1
accomplish the task remotely

Lower carcer advancement 2 4 12 8 6 0.68 2
Decrease job productivity 3 3 11 9 0 0.68 2
Inadequate work 3 5 9 7 8 0.68 2
environment at home

Increase level of overwork 2 5 11 7 7 0.68 2
Decrease job performance 3 4 10 9 6 0.67 3
Lack of social interaction l 9 T 9 6 0.66 4
with collcagues

Increase family-work role 4 8 8 7 5 0.61 5
conflicts
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Emotional stress — feeling of 3 11 5 9 4 0.60 6
loneliness

Source: Primary Survey, 2011
* (1)= Least Important, (2)= Less Important, (3)= Important, (4)= More Important, (5)= Most Important **
R.LI= Relative Importance Index

DISCUSSION AND RECOMMENDATIONS

The implementation of telecommuting in higher learning institution will provide
benefits in many aspects such as job flexibility to the academic staffs, travel and
related benefits and reduction in the road and related infrastructure requirements
on-campus. Nevertheless, the idea of introducing telecommuting in the
University poses few challenges, which require careful close consideration
before implementation. The level of achievement of job productivity,
continuous inspiration to work away from main office especially at home, need
to separate work and family time at home, desired frequency of working at
home, possible long term benefits to road infrastructure and finally actual level
of acceptance by academic staffs to work at home are few among them. The
findings of this study showed that 68% of the respondents preferred to adopt
telecommuting as an alternate work arrangement with an average frequency
251 days a week. Among the respondents who preferred to adopt
telecommuting, female academic staffs (66.2%) were having greater inclination
to practice telecommuting than male counterparts. Moreover, those who are
expressed willingness to adopt telecommuting, 57.6% were married female
academic staffs with children. However, the University does not have an official
policy to allow its employees to perform telecommuting.

Few recommendations to increase the penetration level of telecommuting
among academic staffs are:

(1) Formulation of telecommuting policy and clearly established procedures on
matters such as frequency of telecommuting, eligible staff members, work
schedule, equipments and supplies, security and liability, worksite criteria,
injury compensation and performance evaluation is highly required.

(2) Wan Rozaini and Haitham (2005) stated that telecommuting work
arrangement is relatively new among the Universities in Malaysia.
Therefore, initiation of awareness to promote telecommuting at the
Universities is highly recommended. An earlier study has stated that the
intensity of promotion could lead to reduction in car commute trips by 3%
to 12% in ten years (Cairns et al, 2004). Moreover, a pilot project on
telecommuting should be initiated to ascertain the feedback on the practice
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of telecommuting from both supervisors and employees of the
organization.

(3) Further studies covering other compatible workforce among administrative
staff members of the University should be undertaken. Additionally, the
views of top management of the University in introducing telecommuting
should also need to be considered. This will provide much better insights
on the compelling issues facing adoption of telecommuting by the
University population.

CONCLUSIONS

Telecommuting is considered as one of the travel demand management
measures in reducing the amount of travel and road infrastructure requirements.
The amount of travel by private cars has been increasing in [IUM over the years
because of increase in population and car ownership level. The increase in
travel in and out of the campus has induced enormous pressure on the limited
road, parking and related infrastructure on-campus. Formation of long queue of
vehicles entering and leaving the campus in the morning and evening hours has
become a normal phenomenon over the recent years, thereby increasing delay
time. Thus, it has given an indication and immediate attention to address the
increasing traffic problems on-campus. The suitability of adopting
telecommuting in a University setting looks promising because of the greater
flexibility involved, especially among academic staffs, in conducting research
and consultancy projects. The findings showed that a high number of academic
staffs (68%) were willing to adopt telecommuting for at least few days in a
week. It is more prevalent especially among married female academic staffs
with children. A formal telecommuting policy is required to further increase the
number of preferred telecommuters. The formulation of policy on matters such
as frequency of telecommuting, eligible staff members, work schedule,
equipments and supplies, security and liability, worksite criteria, injury
compensation and performance evaluation is required to provide a clear
overview of the various aspects involved in practicing telecommuting as an
alternate work arrangement. However, even with all the policy and procedures
in place, the actual number of telecommuters and the associated benefits it may
bring over an extended period of time is what actually need to be seen.
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Abstract

The potential of Urban Forest Park and publics’ views are clearly pertinent in urban
greening and sustainability, yet they are often ignored by certain countries. In line with
this, the Town and Country Planning Department and National Landscape Department
had taken steps by developing more urban parks and urban forest parks to enhance the
quality and sustainability in urban environment. The study was conducted at FRIM
(Forest Research Institution of Malaysia) with 375 respondents participated in this
study. It is found that the respondents” evaluation on environmental, social and physical
contribution at study area is associated with great and intense values for city
sustainability. Public opinion and reason to come to the study area should be taken into
account by professionals since they are the users and responsible to ensure the
sustainability of urban forest for future generation. Even though the overall percentage
of survey showed that public gave good expectation, however, the small percentage
could be an eye opener as they assumed the existing setting will face big challenge to
sustain in the future.

Keywords: urban forest; urban park; city sustainability; environmental evaluation

INTRODUCTION

Malaysia is turning into a sophisticated country and has experienced rapid
urbanization process throughout the year. The increasing number of population
in urban areas requires the people to have more pleasant and liveable
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environment (Noralizawati, 2009). In 2011, the world’s population crossed over
the 7 billion mark, and the United Nations Population Division projects this
figure could reach 9.3 billion by 2050 and more than 10 billion by the end of the
century (United Nation Conference on Sustainable Development, 2012).

As for Malaysia, it is predicted that by year 2020, 73% of the
population will be urbanites (Nor A’aini and Kamarul’ain, 2007). In line with
this, the National Town and Country Planning Department and Landscape
Department had taken steps by developing more urban parks and urban forest
parks to enhance the quality and sustainability in urban environment. Generally,
urban forest parks can be found in gazetted forest areas of urban areas. As
mentioned by Noor Azlin and Sabri (1997), these parks are designated areas for
conservation of local flora and fauna as well as areas where environmental
education and recreation can be conducted. They are also a great assets for the
cities and urbanities (Sreetheran, 2007), created to preserve existing vegetation
(Noralizawati, 2009), enhance natural environment (Noralizawati, 2011), for
people to gain a positive psychology (Kaplan, 1973) and increase aesthetic
values in city centre (Noriah, 2004).

Although achieving sustainable cities are crucial in the urbanization
world (Yin and Siong, 2011), analysis of the landscape and natural environment
literatures showed that these objective can be achieved through systematic
planning on natural resource and urban forest parks have been given much
attention for this (Chiesura, 2004; Noralizawati, 2011; Oku and Fukamachi,
2005 and Ozguner and Kendle, 2007). The overview of landscape design
research by previous researchers agreed that the urban forest park should
naturally design and represent great diversity for biotic and abiotic components
around the forest (Noralizawati, 2011 and Ozguner and Kendle, 2007). The
National Landscape Policies under the Housing and Local Government Ministry
of Malaysia interprets these natural resources as national heritage areas which
must be conserved and manage sustainably as an investment to benefit the
nation. At a higher level, sustainable city approaches that is summarized by the
committee of United Nation Conference on Sustainable Development as an
important evidence-based for world recognition. Table 1 provides an indicative
list of focus areas for priority attention.
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Table 1: Focus areas for priority attention at Rio +20 as articulated by member states and major groups

Focus areas for priority attention

Management of the oceans, fisheries and other marine resources

1.  Green jobs, youth employment and social inclusion
2. Energy access, efficiency, sustainability
3. Food security, sustainable agriculture
4.  Water
D TN A I B P e R e
6.
7

Improve resilience and disaster preparedness

Source: United Nation Conference on Sustainable Development, 2012

THE SUSTAINABLE CITY

The Bruntland Report 1987 defines sustainable development as a ‘development
which meets the needs of present generation without compromising the ability
of future generation to meet their own needs’. Through studies in Hong Kong,
Netherland, United Kingdom and Japan, the ability of urban parks as provider
of social services and their importance for city sustainability has been addressed
(Chiesura, 2004, Lo and Jim, 2010; Oku and Fukamachi, 2005 and Ozguner and
Kendle, 2007 ). The potential of Urban Forest Park and publics’ views are
clearly pertinent in urban greening and sustainability, yet they are often ignored
by certain countries. In a nutshell, the strategies for certain cities are mainly
focus on man-made elements and built components. As mentioned by Yin and
Siong (2010), the future of our cities lies in the action we make today. Thus, this
aim should be clearly identified and understood by many urban residents in
relationship with their surrounding landscapes.

It is known that urban forest parks carry lots of functions in urban
environment. Besides important in environmental services such as stabilize the
microclimate and air purification, the urban forest parks which were developed
in the perimeters of forest reserve in the urban area offered many recreational
activities, facilities and were beneficial for education purposes (Noralizawati,
2009). Oku and Fukamachi (2006) addressed that the presence of landscape
setting and public choice of activities in forest parks contributes to the quality of
life and sustain the communities in many ways. As an example, the Forest
Recreational Park at FRIM (Forest Research Institution of Malaysia) has been
developed the forest research area into a successful botanical garden, natural
trail and recreational spot. This park has received high number of local and
international visitors due to its natural setting, recreational facilities and
ecological function towards environment. The Bukit Nanas Forest Reserve in
Kuala Lumpur and Urban Forest Park in Kota Damansara and Johore Bahru
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also becoming the green iconic for urban people too. These parks enrich their
quality of life, reduce stress and encourage social integration among visitors.

THE URBAN FOREST PARK

According to Noor Azlin and Ahmad Nazaruddin (2003), the green areas within
and near town municipality arcas are termed as urban forest. Grey and Dencke
(1986) defined urban forest to include all greenbelts, municipal watershed,
recreation sites and roadsides. In Malaysia, over than 60% of its total land area
is forested and the biodiversity is immense including the urban forest park. The
urban forest is a concept that encompasses the natural landscape and series of
vegetation of a city. It attempts to provide a different understanding regarding
its naturalistic landscape pattern, low maintenance and self-sustaining green
area as compared to modern and formal garden.

In 1986, Justice urged Kuala Lumpur to adopt the urban forest
landscape concept since it still has lots of reserve forest in the middle of the
city. He believed that this concept could be as foundation for better opportunity
in greening and sustaining the Kuala Lumpur in future. And today, the
Malaysian local planners have also set a plan to gazette more green spaces in
master plan development and investigate the value of this Mother Nature which
in turn is a key component for sustainable development. The degree for master
plan that is ideal and equilibrium for green urban structure may also vary by the
size of existing and proposed green space, population density, landscape quality
and healthy life style of urban residents. The study was conducted at FRIM
(Forest Research Institution of Malaysia). FRIM is located in the middle of
Kepong City and surrounded by the Bukit Lagong Forest Reserve. The forest
park represents naturalistic landscape pattern and it is maintained through the
preservation of existing vegetation and well controlled by human influenced
(Noralizawati, 2009). Here visitors will be rewarded with a breath-taking view
of the surrounding forest. The sound of birds singing and the occasional shrill of
insects tantalize the mind and makes one forget the hustle and bustle of Kepong
City activities that surrounds the park.
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METHODOLOGY

The data collections have been collected through a survey conducted among
visitors at Forest Recreational Park at FRIM. The study used structured
designed questionnaires to collect data from the visitors of the study area. Field
study observations and a pilot test were done to obtain information on the
improvement of the questionnaire. A face-to-face administration of the survey
was done and visitors approached in the park were first informed about survey’s
objectives. Only willing visitors to participate will be taken as respondents for
the study. The objectives will be limited to the following issues: (Section A)
Demographic background question, (Section B) Reason for visiting the study
area- instrumental, social or dispositional reasons, (Section C) Survey on
environmental, social and physical contributions of the study area (Section D)
Expectation towards urban forest park in meeting their current and future needs.

The survey was conducted on October until December 2011. The
statistic of visitors as reported by Human Resource Division of FRIM is
200,000 every year and the monthly average is 16,666 visitors. For this
research, there were 375 respondents participated in this study. These numbers
projected based on a statistical table by Krejcie and Morgan (1970) cited from
Sekaran (2003). They suggested that, if the population (N) is 16,666, the sample
size (n) should be 375. The questionnaires have been distributed on both
weekdays and weekends during the day and subjected to visitors that agreed to
cooperate and spend their time for the survey. The results and findings from the
survey provided rooms for urban planners, landscape architects, forest
conservator, environmentalist and anybody who are interested to explore the
potential of Urban Forest Park in sustaining the city.

RESULTS AND DISCUSSION

The value for the the Cronbach’s alpha coefficients for the survey questionnaire
is 0.70. According to Pallant (2005), the results between 0.70 — 0.80 shows an
acceptable reliability of questionnaires development.

a) Demographic Background

From the demographic background data analysis, 53.3% of respondents were
male and 46.7% were female. Malay ethnic represents 38.7% followed by

27.5% for Chinese, 30.9% for Indians. The international visitors that took part
in this survey were determined as 0.5% from Sweden, 1.3 % from China and
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1.1% from Japan. The average respondents were from 18 to 50 years old.
Among all age groups, the highest percentage 40.2% which represents age from
18 to 30 and the lowest is 12.3% represents from 51 years old and above.

The average level of education of respondents is with degree which is 34.0%,
and only 14.8% were graduated with Masters and 9.3% with PhD. Workers
from private sectors represents 31.5% were the largest group in the distribution
of respondents, followed by 30.1% for students, 23.7% for government servant
and 14.7% for retired.

b) Respondents’ Reason of Visiting

The result in Table 2, 3 and 4 shows the reason of visiting by the respondents.
Under Table 2, 45.6% of them gave a ‘very strong reason’ and 33.3% gave a
‘strong reason’ answer for Instrumental Reason which is to get result that give
benefit to their work and study. For the Social Reason in Table 3, it is reported
high rating where 44.3% from the total respondents gave a ‘very strong reason’
and 39.7% gave a ‘strong reason’ to accompany or socialize with family and
their friends. The Dispositional Reason in Table 4 includes the reason that they
really interested with the place and like the recreational activities and 62.4%
answered a ‘very strong reason’ and 26.9% for a ‘strong reason’. The overview
of the analysis concludes that majority of respondents rated a ‘very strong
reason’ answer for all reason. The result of this study identified a hi gh number
respondents showed their interest towards the study area. These findings are
also consistent with those of previous documenting people’s preference and
purpose when visiting forest landscape (Park, 2011; Matsuoka and Kaplan,
2007; Tsunetsugu et al., 2010). The previous research finding (Noralizawati,
2009; Noralizawati, 2011; Ozguner and Kendle, 2006; Todorova et. al, 2004)
identified some differences between visitor’s reason for visiting and their
perception about the forest setting. These findings were taken into account and a
set of qualitative analysis was done to measure their perception and several
answers on benefits and potentials of study arca were identified.

Table 2: Instrumental Reason (to get a result that give benefit to work/study)

Answer Frequency Percentage
Very weak reason 11 29
Weak reason 57 15.3
Strong reason 125 333
Very strong reason 171 45.6
Not a reason 11 2.9
Total 375 100.0
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Table 3: Social Reason (to accompany or socialize with family/friend)

Answer Frequency Percentage
Very weak reason 19 5.1
Weak reason 30 8.0
Strong reason 149 39.7
Very strong reason 166 44.3
Not a reason 11 2:9
Total 375 100.0

Table 4: Dispositional Reason (really interested with the place and like the recreational activities)

Answer Frequency Percentage
Very weak reason 0 0

Weak reason 40 10.7
Strong reason 101 26.9

Very strong reason 234 62.4

Not a reason 0 0

Total 375 100.0

Figure 1 shows the percentage of most mentioned keywords from the
survey. Under Instrumental Reason, the feeling of ‘Escape from busy city’
accounts for almost 79.4% of the data obtained. It has been agreed by Chiesura
(2004) that a park experience may escape people from hectic and busy city as
well as provide a sense of peacefulness and relax our mind. ‘Love the nature
scenery’ accounts 64.0% from total respondents. This finding is associated with
previous research done by Noralizawati (2009) where the strongly preferred
sceneries such as water, dense and matured tree scene were highly rated and
according to Hull and Stewart (1995) and Yang and Brown (1992), as in
naturalistic landscape, these natural elements are always stated as a positive
focal point for visitors. 42.7% told that they also came to the study area to
‘Relax their mind’. This is supported by Schroeder (1986) that natural
environments with vegetation and water induce relaxed and less stressful
compared with urban scenes with no vegetation. The ‘Research and education
benefits’ answer represents 31.2% and majority of the answers were given by
school and university students as well as researcher from government and
private companies. It is associated with the status of FRIM which is known as
the best place to gain and practice knowledge.
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Escape from busy/ polluted city 298 ]
Love the nature scenery (flora/fauna) 240 I
Relax mind 160
Research and education benefit/Plants 117
and environmental studies
| | | | | ||
100 200 300 400

Figure 1: Keywords for Instrumental Reason (to get a result that give benefit to work and study)

A strong relationship has been identified in Figure 2 where the Social
Reason somehow plays an important role for the respondents. The reason for
‘Family/friends gathering’ indicates 52.3% and ‘School/university academic
trip” reason indicates 51.2%. Those results portrays that the ability of urban
forest parks to function as social network. As stated by Coley et al., (1997)
nature encourages the use of outdoor spaces, increase social integration and
interaction. The reason for “To get privacy’ accounts 41.1% in this study. This
finding supported research done by Hammit (2002) that parks can also be a
place for people to find degrees of privacy. Noralizawati (2009) found in her
previous study that the feeling of privacy also associated with viewing nature
and restoring mental and spiritual activities. 13.3% of the respondents answer to
‘Make new friend/Share ideas’. As explained by Conway (1991) the interaction
among the park visitors can prevent social tensions thus improving the physical
and moral conditions of urban citizens.

Family/friends gathering 211 |

School/university academic trip 192 I

To get privacy 154
Make new friend/Share ideas 50
| | ] || ]

100 200 300 400

Figure 2: Keywords for Social Reason (to accompany or socialize with family and friend)
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Figure 3 shows the Dispositional category results and it is identified that
the ‘Like the natural forest setting’ is the most liked reason gave by the
respondents and indicates 80.5% from the survey. Study conducted by Park
(2011) identified the natural setting is the most preferable for urban residents
and Chiesura (2004) stated that the presence of natural assets (i.e. urban parks
and forest) and components (i.e. tree, water) in urban contexts contributes to the
quality of life and visual. The reason for ‘Exercise/recreation/meditation’
represents 53.3%. Through an observation, some respondents reported that they
had a passion for physical activities and it shows that the tendency of visiting
the study area is getting higher when it is associated with activities and proper
facilities. As highlighted by Noralizawati (2010) and Oku and Fukamachi
(2006) the increasing demands for forested areas is for the one that provide
good recreational facilities. 57.1% represents for ‘Green and well preserved’
reason and 53.3% for ‘Fresh air/unpolluted water’. It has been identified that the
relationship of people and preference towards study area spans a wide range of
environmental benefits.

Like the natural forest setting 302 l
Exercise/Recreation/Meditation 255 |
Green and well preserved 214 |
Fresh air, unpolluted water 200 J
| | | | I
100 200 300 400

Figure 3: Keywords for Dispositional Reason (really interested with the place)
¢ Survey on Environmental, Social and Physical Contributions

It is found that the respondents’ evaluation on environmental contribution at
study area is associated with great and intense environmental values. 33.5% of
respondents mentioned that the forest setting could balance the urban
ecosystem, 29.0% of respondents agreed the forest setting could filter air
pollution around the city, while 26.6% of respondents believed it is rich with
biodiversity and 10.9% said they like the forest setting and green landscape.
This is clearly showed that the biodiversity and forest ecosystem that listed
under this component will play a vital role in facilitating sustainable city.
Furthermore, according to research article by FRIM Research Unit, an analysis
on carbon footprint on June 2012 identified the level of Carbon dioxide
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emission of FRIM Research and Design activities was 50 times less than the
amount of Carbon dioxide sequestered by the dipterocap trees in FRIM. From
this environmental finding, it is clearly shows that the FRIM Forest
Recreational Park has a high potential as a tool in developing a sustainable city.

Survey on social contribution reported a growing body of evidence indicating
that exposure and social activities at urban forest park have beneficial effects on
respondents. 42.4% of respondents agreed that the study area provides space for
public engagement either formal or informal way. 25.1% of respondents
mentioned certain spaces as appropriate for recreation and safe for children,
disable person and senior citizens. 17.8% stated it serves as a resource for relief
and escape from troubles and tensions and aid in our daily lives. 9.1% said the
study area is the best place to be away from crowded city, 5.6% mentioned the
place offers them to think through personal matters and share confidence and
intimacies with family and friends. From the findings, it is confirmed that
respondents’ interpretation are valuable and should be taken into account by
professionals since they are the users and responsible to ensure the
sustainability of urban forest for future generation. Research finding on the
physical aspects should be considered as an important contribution just like
environment and social. 48% of respondents mentioned they like the landscape
character such as landforms, vegetation and water forms and 31.2% stated a
well arrangement of facilities for recreational purposes. 13.4% of respondents
suggested the management to preserve and protect the flora and fauna, 7.4%
suggested the management to upgrade the research facilities and educate public
on the function of study area. According to them also, the public choice of
activities is very much depending on the safety, functionality and information
that provides for them. Therefore, proper design guidelines must be introduced
to ensure the suitability and maximize the usage of facilities in the urban forest
setting.
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d) Expectation in Meeting Respondents’ Current and Future Needs

The final section is the result on respondent’s expectation. Regarding the study
area in meeting their current and future needs, it is reported that 66% of them
indicated high expectation regarding the capability in protecting natural
resource, improve the environment quality and sustaining future needs. As
mentioned by Chiesura (2004), the nature fulfills important in-material human
needs as well. Only 22% gave low expectation and predict the potential of
existing place would shrink since it is located in a middle of the city that
exposed to lots of urbanization impact and 8% showed mixed feeling towards
the question.

CONCLUSION

According to previous findings above, the researcher illustrates the relationship
between urban forest park and city sustainability as shown in Figure 4. Those
components play an important role to support the sustainability and healthy
urban forest; it must be preserved and avoided from any distraction. This is
supported by the World’s Civil Society Organizations and as listed by them, the
sustainable development goals should make an agreement on healthy forest,
green cities and also public participation programme (United Nation Conference
on Sustainable Development, 2012). Public expectation and their reasons to
come to the study area should be taken into account. Even though the overall
percentage of survey showed that public gave good expectation, however, the
small percentage could be an eye opener as they assumed the existing setting
will face big challenge to sustain in the future. It is hoped that the identified
potentials in Urban Forest Park and positive public involvement can serve as
reference criteria for local planners, landscape architects, park managers and
other related professionals to envision more sustainable city strategies in the
future.
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Source: Researchers, 2012
Figure 4: Relationship between Urban Forest Park and City Sustainability
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THE EFFECTIVENESS OF PROVISION OF NEW STATIC
INFORMATION SIGNAGE: A CASE STUDY OF INTERNATIONAL
ISLAMIC UNIVERSITY MALAYSIA, GOMBAK CAMPUS

Syazwani Sahrir', Syahriah Bachok’ & Mariana Mohd. Osman®

L2493 gullivyah of Architecture and Environmental Design
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Abstract

The provision of road and highway traffic signage on public roads has been regulated in
Malaysia, by the Department of Works and Departments of Road Transport Acts, Rules
and Regulations 1987. Many studies have focused on the responses and impacts of these
types of signage. However, for many private roads which are not regulated under these
Acts, Rules and Regulations, several non-conventional types of signage have been
provided. There is lack of study, however, on the impacts of and drivers’ responses
towards these signages. This study, hence, explores the types, contents and locations of
these signage. Additionally, the impacts of and responses towards these signages are
evaluated in a controlled campus environment. Using the International Islamic
University Malaysia’s young student drivers as the unique purposive samples, statistical
tests including correlation and chi-square analyses have been conducted. It is
preliminary reported that gender and observation frequency, to a certain extent,
influenced drivers’ responses towards the information conveyed by the signages.

Keywords: signage, drivers, information, static, non-conventional.

INTRODUCTION

Researchers have recognized the importance of traffic signs as one of the many
traffic control devices on the roadway (Slinn, Matthews and Guest, 2005;
Castro and Horberry, 2004; Bell, Bonsall, and O’Falherty, 1997). Traffic
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control devices subscribed to the detailed requirements or conditions affecting
road use at specific places and times in order that proper actions may be taken
so as to avoid accidents or delays (Cunard, 1999). Control devices are necessary
for strangers to the locale or for the first time users. The underlying principles
of traffic control devices are: 1) design factors, 2) position or placement, 3)
maintenance of condition and visibility, and 4) uniformity of application and
use (Cunard, 1999).

Traffic signs are signs erected at the side of roads to provide guidance
to the road users. Traffic sign can be divided into four which are: 1) warning
signs, 2) regulatory signs, 3) informatory signs and 4) direction signs (Slinn,
Matthews and Guest, 2005). Traffic signs help creates a safer environment for
road users by visually communicating information relating to regulations,
warnings, directional and locational guidance to drivers and pedestrians. The
information must be unambiguous and conveyed in a manner that is suited to
the type of road condition and traffic characteristics. Traffic signs play an
increasingly important role in daily traffic. Traffic Signs (Size, Colour and
Type) Rules 1959 by Department of Works Malaysia prescribe the types,
meaning, dimension, colour, placement and height of signs under Part I through
to Part VI. Additionally, many studies have concentrated on the responses and
impacts of these types of signage (Abdur Razzak and Tanweer Hasan, 2010;
Baas, 2000; Ng and Chan, 2008). However, in many other private roads which
arc not regulated under these Acts, Rules and Regulations, several non-
conventional types of signages have been provided. There however a lack of
study is on the impacts and drivers’ responses towards these signages.

Accordingly, this research is to assess the effectiveness of information
signs provision in International Islamic University Malaysia (IIUM), Gombak
campus. The findings from this study are very useful in the enhancement on the
understanding of traffic regulations among of several important groups; ranging
from the urban planning studies, road users and the ITUM community.
Nevertheless, this research only focuses on the new informatory signs in IITUM
Gombak campus. The current informatory signs do not subscribe to the
informative signs provision under Part IV of the Rules (1995). Therefore, it will
be a useful reference for the campus management in providing better traffic
signs system in the future. The traffic sign has to be considered carcfully when
‘designing the street’. It is essential that the campus design translates the
university’s education philosophy. Thus, the physical forms and configurations
shall be conducive for the aims and objectives of the university.
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Each campus and each individual faculty has its own unique
architectural signature aimed at creating distinctive effect within the overall
parts of the campus design. The principle adopted in IIUM is one of a unified
campus architecture rather than single-building exhibitionism. The campus is a
place of respite where one feels comfortable and relaxed, a place where the
landscape of knowledge and the landscape of buildings and grounds
synergistically meet. The campus design promotes optimum social dynamics
among staffs and students (ITUM Master Plan, 1995). Some important principles
of campus planning are the arrangement of faculties, central amenities, and
physical environments. Additionally, one of the important safety elements of
physical environment of a campus is the provision of effective static
information signage. Studying the road user perceptions on the traffic sign
provided an insight to behavioural responses to this provision. It can also
promote convenience and safety. Future planning for traffic sign in the
university needs also to consider better design of the street furniture.

STATIC INFORMATION SIGN

Informatory signs are erected on the road to provide information on direction,
destination and roadside, facilities to the road user which may be of assistance
to them in making their journey. These cover a wide range of sign messages,
from one way signs to junction countdown signs. These sign tend to be
rectangular blue signs with a white edge (Slinn, Matthews and Guest, 2005).

Based on Malaysia Guidelines, these signs are rectangular in shape, and
the colours are generally either white letters or symbol and border on blue
background (Manual of Traffic Control Devices JKR, 2006). In a general way,
informatory signs give road users the information that will help them along their
way to town, villages or other important destinations in the most simple, direct
manner possible to them as well as to inform them of interesting routes.
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Figure 1: Example of informatory sign

Information sign in International Islamic University Malaysia (ITUM)

Information signs in [IUM are provided in English most of the time, and on
occasion bilingually. Staff, students, visitors and business community using the
campus’ traffic signs are of mixed ethnicity and nationality, representing an
international perspective of traffic signs effectiveness. For this reason of
distinctiveness, the IIUM Gombak campus has been chosen as a casc study. The
colours of the informatory traffic signs are the corporate colour for IIUM. The
height of the informatory traffic signs in [TUM is 2,750mm. The width for the
sign was 1,370mm (CBE, IIUM, 2011). The size of the traffic sign can be
considered as appropriate to be seen by the road users.

3.1 Corpavate Cobor UM

As for the UM loga. the color i§ PANTONE 1285 €,

32 Corporate Colot UM

The turquasse 15 the cotperate color of IUM.

and to ba reproduce wsing special color print process It the combination of bise and green

unbess stated othersise. The tusquose color choosen is PANTONE 327 C
PANTONE 1245 C PANTONE 327 C R1% Rom
<0 R:213 Clo Ro G G
M Gose Mo Gaar B:B4 B89
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HIML: DsoFoF HIML FFC425

CORPORATE COLOUR IIUM CORPORATE COLOUR UM

AS FOR THE ITUM LOGO, THE COLOUR
IS PANTONE 1245 C, AND TO BE
REPRODUCE USING SPECIAL COLOUR
PRINT PROCESS UNLESS STATED
OTHERWISE.

THE TURQUOISE IS THE CORORATE
COLOUR OF [TIUM. IT IS THE
COMBINATION OF BLUE AND GREEN.
THE TURQUOISE COLOR CHOOSEN IS
PANTONE 327 (.

Source: Centre for Built Environment, HUM (201 1)

Figure 2: Colour of information sign in IITUM
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Tunnard and Pushkarev (1963) argued that human can easily predict
objects with higher contrast. The colours of the informatory traffic signs are the
corporate colour for [IUM. Colours that are used for traffic signs are the
combination of turquoise and grey. The turquoise colour chosen was Pantone
327 C (Figure 2). By means of using the same colour code, the road users can
easily identify and recognize the exact informatory traffic signs and the message
delivered seemed to be very clear. The large signs should have light colour
markings on a dark background of blue, green or yellow (Hobbs and
Richardson, 1967). Small signs should have dark coloured markings on a light
background either white or yellow (Hobbs and Richardson, 1967). Grey colour
is used in background; hence the wording must use the dark colour such as
black, to provide a contrasting effect in order to create attraction. However, the
wording use turquoise colour. To increase detectability, the suitable colour of
the wording could be black in order to contrast the colour of light grey.

In general, attentions are directed to simple, regular shapes because
they can easily draw driver’s attention. For instance, most road users were
familiar with the standard shape and color of the traffic signs. If there are
changes in the design and shape of traffic sign, the road users would be
confused and these may lead to an accident. The shape for informatory traffic
signs in ITUM was rectangular. The design should not be complex where the
drivers can get confused (Figure 3).

The shape of
the
informatory
signs is
complex
than the
standard
rectangular
shape

Figure 3: Example of informatory sign in ITUM
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EFFECTIVENESS OF TRAFFIC SIGN

Matson, Smith, and Hurd (1955) identified that, the effectiveness of any sign
depends upon its attention, meaning, response time, size, shape, contrast and
illumination. Meanwhile, in order for traffic signs to be effective, signs must
attract visual attention, sign lettering and legibility, maintenance, siting of signs,
night visibility requirements and standards of traffic sign (Hobbs, 1979).

Visual attention

Visual attention is the characteristics of a sign that would make it be noticeable
from its background as well as surrounding objects (Matson, Smith and Hurd,
1955).

1. Size: Hobbs (1974) asserted that the larger the traffic sign, within the
driver’s visual cone, the greater its impact on driver’s attention. However,
there still a limit to size due to practical considerations of siting and
lighting as well as aesthetic reasons. Hobbs highlighted that a minimum
sign is about 0.3m’ of white board area required for each 30m of viewing
distance.

ii. Contrast: The human can easily predict on the object with higher contrast
(Tunnard and Pushkarev, 1963). Hobbs and Richardson (1967) identified
that colour and contrast are the two basic requirements for the sign to stand
out from the background and the message displayed stand out from the
sign board. The large signs should have light colour markings (white) on a
dark background of blue, green or yellow. Basically, two basic colours are
used for the ground colour of traffic sign, yellow for all warning signs and
white for all other standard signs (Hobbs and Richardson, 1979).

iii. Shape: Irregular cut-out shape must be avoided as the basic shape for the
traffic signs (Hobbs, 1974). The shapes arc (1) the octagon for the stop
regulations, (2) the square for warning, (3) the rectangle with major axis on
the vertical to convey a regulatory message, (4) the rectangle with major
axis on the horizontal to inform or guide road users and (5) a variety of
forms for marking other routes (Matson, Smith and Hurd, 1955).
Familiarity with legend, brevity and clarity of the message give traffic
signs a sense of readability which affects the speed with which meaning is
comprehended (Matson, Smith and Hurd, 1955).
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Sign lettering and legibility

The sign and style of lettering and their spacing influences legibility. Matson,
Smith and Hurd (1967) agreed that word messages including numbers and
letters should be listed as simple as possible; not more than three or four
familiar and practicable words should be conveyed at one glance. There are two
basic forms of lettering that are used comprehensively. They are upper-case and
lower-case. The upper-case (capital letters) is used as starting letters to the
lower-case words. Meanwhile, the lower-case was used to complete the
message. Basically, the height of the letter ascenders or descenders equals to the
upper-case letters (Hobbs and Richardson, 1979). Indeed, analysis mentioned on
the legibility depends upon size of letter, stroke width, letter and word spacing,
and size of margins (Slinn, Matthews and Guest, 2005).

Response time

There exist three factors that may affect the adequate time for response which
are the speed of the road users and his vehicle approach, the legibility distance
of the sign and its message, and the longitudinal site of the sign (Matson, Smith
and Hurd, 1955). Time is required by the road users for changing lanes,
changing speed as well as to stop the vehicles. The simpler message may only
need 1 sec to understand but the multiple choice of the message may require 3
to 4 sec to be understand (Khan, 2008). This shows that the human had
limitation to memorize information and visualization. For example, a car was
moving on a road with 110 km/hr which equals to 30.5 m/sec. Traffic sign was
about 50m from the car and this minimum distance is required for the driver to
get the clear image of a traffic sign. The time can be calculated by using the
average velocity algorithm which is given as:-

Distance 50
Speed

Source: Khan, M. T. (2008). Real-Time Recognition System for Traffic Signs, pg.12 (pp.12)
Therefore, factors such as speed of vehicles, time reaction, and drivers’

visualisation give direct implications towards the size, location and design of
the traffic signs (Khan, 2008).
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Maintenance

Maintenance is a straightforward undertaking that requires no formal training or
special skills. The cleaning and repainting of signs is of the utmost importance
in order to stimulate the concentration of the driver and satisfactory of the
functions (Hobbs, 1979).

Siting of signs

Other measure of effectiveness is the siting of traffic signs. The correct siting of
the traffic sign from the hazard is also vital in relation to vehicle speeds.
Locating a sign too close to a hazard is unlikely to give drivers sufficient
warning and message (Hobbs, 1979).

INumination

The application of lighting or illumination is the deliberation of light to achieve
some aesthetic or practical effect. Lighting includes use of both artificial light
sources such as lamps and natural illumination of interiors from daylight
(Matson, Smith and Hurd, 1955). Practically all traffic signs use retro reflective
sheeting. Retro reflective sheeting is designed to return light from the
headlamps with just sufficient spread of beam to include the driver’s eyes
(Matson, Smith and Hurd, 1955).

GUIDELINES IMPLEMENTATION FOR TRAFFIC SIGNS

The authority of Department of Public Works (JKR) (2006), Malaysia has come
out with crelevant guidelines that need to be observed in providing the traffic
signs. The purpose of these guidelines is to establish uniformity in design and
application of all traffic signs and control devices in Malaysia for the benefit of
road users, road and traffic authorities, and manufacturers of traffic signs. The
standardisation is very important in order for the road users to experience and
be familiar with the traffic signs. The uniformity in design encompasses the
shape, word messages, symbols, size, colour, illumination or reflectorization
(Manual of Traffic Control Devices JKR, 2006).
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Guidelines for Informatory signs

The informatory signs are provided for the convenience of road users as well as
for improving the efficiency and safety for roadway. There are four
classifications of informatory signs which are (1) destination signs, (2) distance
Signs, (3) information signs and (4) route markers (Manual of Traffic Control
Devices JKR, 2006). This study will be focusing more on the informatory sign.

i.  Colours and Shapes of Guide Signs
Basically, the informatory signs are rectangular in shape and the colour
generally either white letters or symbol and border on blue background.
However, for local streets, the letterings and arrows should be yellow in
colour.

ii.  Size of Guide Signs
The size of informatory signs must be legible to road users and follow
the standard size. However, for other guide signs, the legend is so
varied that the size must be fixed in terms of the length of word
messages and the size of lettering and spacing necessary for proper
legibility are ensured.

iii.  Lettering On Guide Signs
The lettering for the informatory sign should be clear, open capital
letters of the type approved. The names of places and rivers should be
in lower-case lettering with initial capitals.

CASE STUDY OF STATIC INFORMATION SYSTEM

Several criteria like conspicuity, legibility, distinctiveness, and comprehension
must be met for a sign to be effective. There are five cognitive features are of
central concern in sign research (Ng and Chan, 2008). They are familiarity,
concreteness, complexity, meaningfulness, and semantic distance. Ng and Chan
(2008) employed a 0 to 100 points scale for rating cognitive features.
Familiarity is defined in terms of the frequency with which icons had been
encountered. For a group of novice subjects, significant and positive
relationships were found amongst the cognitive features of familiarity,
concreteness, meaningfulness and semantic closeness (Ng and Chan, 2008).

Furthermore, the study by Schnell (2010) investigated the effect of
luminance and letter size on the information acquisition time and transfer
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accuracy from simulated traffic signs. Luminance on the sign legend was
administered at fives levels; 3.2 cd/m2, 10 c¢d/m2, 20 cd/m2, 40 cd/m2 and 80
cd/m2, on positive-contrast textual traffic sign stimuli with contrast ratios of 6:1
and 10:1. The simulated signs were positioned at 33 foot/inch and 40 foot/inch
legibility indices viewed under conditions simulating a night time driving
environment. The findings suggested that increasing the sign luminance
significantly reduced the time to acquire information. Similarly, increasing the
sign size also reduced the information acquisition time (Schnell, 2010).
Furthermore, as the text size decreased, the reading times showed a much more
dramatic increase at lower luminance levels (Schnell, 2010). These findings
suggest that larger and brighter signs are more efficient in transferring their
message to the driver by reducing information acquisition time, or alternatively,
by increasing the transfer accuracy. In return, reduced sign viewing durations
and increased reading accuracy is likely to improve roadway safety.

METHODOLOGY

The primary data obtain were research derived from site observations and
questionnaire surveys. The site observations were to identify the existing
physical conditions of the informatory traffic signs in ITUM Gombak campus.
Personal interviews can generate a very high response rate. The questionnaire
survey was to gather the information of the respondents’ perception and
approach towards the effectiveness of the informatory traffic signs in IIUM. The
respondents were selected from Zone I Ahmad Ibrahim Kulliyyah of Law
(AIKOL) and Zone 2: Kulliyyah of Architecture and Environmental Design
(KAED) areas in [TUM.

This research tends to focus of respondents form different faculties in
order to identify the differences of perceptions of the students as they were form
different background of study and characteristics. The selection was based on
AIKOL students being knowledgeable and familiar with laws and regulations as
they were studying in law. Meanwhile, the selections of KAED students were
because they were knowledgeable and familiar with urban design setting and
traffic and transportation matters as they were studying built environment and
design. However, the analysis and findings may not be applicable to other
universities due to [ITUM signages being different from other universities. The
population was divided into homogenous groups (based on faculties). Due to the
large number of population, the purposive sampling has been used.
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The questionnaire survey was divided into four sections. The first
section was the revealed preference where the respondent provided their
perception on the effectiveness of the traffic sign. These variables were the
dependent variables. Meanwhile, the second section was on the trip
characteristics. The third section dealt with the driving characteristics of the
respondents. Trip and driving characteristics were independent variables. The
last section was on the basic questions pertaining the respondent’s backgrounds.
Variables such as gender, age and faculties have been asked. These variables
were the independent variables. Likert Scale was used for the relevant
perception questions.

DATA ANALYSIS AND FINDINGS
Effectiveness of New Static Information Signage in [IUM

The questionnaire has been distributed to 130 respondents. 128 have been
analysed after the data cleaning. The Relative Importance Index (RII) method
was adopted by many researchers (Kometa, et al., 1994). This method was
adopted to analyse the data collected from the questionnaire survey. The
respondent’s perception towards the traffic sign has been scaled by; 1=very
unsatisfied, 2=unsatisfied, 3=satisfied and 4= very satisfied. The four-point
scale 0—3 mentioned earlier was transformed into relative importance indices for
each satisfaction of related question on font size, board size, illumination,
colour of sign, language and siting of sign. The indices were then used to
determine the rank of each item. These rankings made it possible to cross
compare the relative importance of user’s satisfaction and the measure of traffic
sign effectiveness. The RII was used to determine the variables most effective
for informatory traffic sign in [IUM.

Table 1: Relative Importance Index (R.1.I)

Measure of Very Satisfied Satisfied Unsatisfied

Effectiveness (Score of 3) (Score of 2) (Score of 1) R.LI Rank
Language of sign 52 156 74 148 2 2 I
Board Size 30 90 86 172 12 12 0.71 2
Font Size 26 78 75 150 27 27 0.66 3
Colour of sign 28 84 58 116 42 42 0.63 4
Siting of sign 18 54 78 156 32 32 0.63 5
Luminance 24 72 52 104 52 52 . l

Based on the findings, language of sign most effective, with a R.LI
scores 0.79 highlight in the Table 1. I[IUM was known as international
university, which was why English language was used as the main language.
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Thus, it shows that the respondents were really satisfied with the use of English
language on sign. The luminance has the lowest score as during the observation
that has been done by the researcher, only certain time the lighting would be
turned on.

Chi-Square test

The chi-square test analysis can be carried out with two different variables
which are nominal and ordinal variables. In order to reject the null hypothesis,
the p value (significant level) should be <0.05. As for the chi-square test, the
hypothesis tested was to identify whether respondent’s profile gave an impact to
the effectiveness of traffic signs.

An alternative form has been deduced as:
Hypothesis #1: “There is a relationship between gender and the perceptions of
the respondents toward the effectiveness of traffic signs”

Table 2: Summary on hypotheses tested

Variables Hypotheses Tested Significant
Chi-Square df Asymp. Sig. (2-
Value sided)
Font  size versus 6.889 2 Giomnean |
gender
Board versus gender 5.885 2 . -:
[Nlumination  versus 8.821 2
gender
Colour of traffic 6.962 2 - __

signs versus gender

From the table, it can be seen that calculated chi-square for illumination
versus gender was 8.8 which was higher than critical chi-square at two degree
of freedom (5.99). In addition, the p-valuc was 0.01 which was lower than 0.05.
The research alternative can be accepted. Therefore, satisfaction of illumination
of the signage was influenced by being male or female. In other word, visual
attention towards the luminance of traffic sign is different between genders. The
same conclusion applies to board and font size where gender has significant
influence on. In addition, the calculated chi-square for colour versus gender was
6.9 which were higher than critical chi-square at two degree of freedom (5.99).
In addition, the p-value was 0.03 which is lower than 0.05. The alternative
research hypothesis can be accepted. Therefore, satisfaction of colour of the
signage was influenced by being male or female. In other word, visual attention
towards the colour of traffic sign is different between genders. A research by
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Dorcus (1926) found that yellow had a higher affective value for the men than
women.

Kendall Tau-b Correlation analysis

Kendall's tau is a measure of correlation, i.e. the strength of the relationship
between two variables. Kendall’s coefficient ranges from 0 to 1. Larger values
indicate a stronger association among appraisers’ ratings. In order to reject the
null hypothesis, the p value (significant level) should be <0.05.

An alternative form has been deduced as:

Hypothesis #2: “There is a relationship between frequency of signage
observation and the perceptions of the respondents towards the effectiveness of
traffic signs”

Table 3: Summary on hypotheses tested

Variables Hypotheses Tested Significant
Kendall Asymp. Std. Approx. Approx.

Tau-b Error* T Sig.

Value
Font size versus 178 073 2.429 [GIE] -—
frequency of
observation
Board size versus 093 082 1.131 258 Insignificant
frequency of
observation
[llumination versus 019 073 0.256 798 Insignificant
frequency of
observation
Colour versus frequency -.088 079 =117 264 Insignificant
of observation
Language versus .045 079 569 .569 Insignificant
frequency of
observation
Siting versus frequency 078 .079 -98 323 Insignificant
of observation

From Table 3, it can be seen that the p-value for font size versus
frequency of observation was 0.015 which is lower than 0.05. This shows that
there was significant relationship between frequency of signage observation and
the perception on font size of traffic sign. The alternative research hypothesis
has been accepted. Thercfore, satisfaction of luminance of the signage was
influenced by frequency of signage observation. The variable of frequency been
tested to perception on luminance, board size, language, colour as well as siting
but none of this had a significant and relationship towards effectiveness of the
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traffic signs. However, insignificant relationship may be due to the small
number of sample size.

SYNTHESIS OF THE RESEARCH

The research was aimed at determining the effectiveness of the informatory
traffic signs in IIUM, which was guided by four objectives. Basically, the
effectiveness of the traffic sign depends upon visual attention, sign lettering and
legibility, response time, maintenance, siting of signs as well as illumination.

Analyses show that:

i. It has been found that gender was the factor that influenced the
perceptions of the respondents towards the effectiveness of the colour
and illumination of traffic signs. Dorcus (1926) found yellow had a
higher affective value for the men than women.

ii. It can be concluded that the frequency of signage observation
influenced the perceptions of respondents toward the font size of the
traffic signs.

iii. Familiarity with legend, brevity and clarity of the message give traffic
signs a sense of readability which affects the speed with which
meaning is comprehended (Matson, Smith and Hurd, 1955).

Thus, it can be concluded that, the effectiveness of the traffic signs
depends upon the gender as well as the familiarity with the signs.

RECOMMENDATIONS
Visual Attention

One of the measures of effectiveness of traffic sign was visual attention.
Comprehension must also take place in sufficient time so that the driver can act
upon the sign message without distraction from the surrounding situation. That
was why the standardisation of traffic sign should be taken into consideration by
the agency involved. However, visibility often been impede by hedges, trees,
curvature and others. The human ability in visualization was limited. It will be
apparent on values such as on contrast and board size as highlighted below:
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Contrast: Hobbs and Richardson (1967), in their analysis of the traffic
signs identified that colour and contrast were the two basic
requirements for the sign stands out from the background and the
message displayed stand out from the sign board. Contrast depended on
the brightness of the colour. Contrast can be effective by the use of
different colour and brightness. The existing background for the
informatory traffic signs in [IUM was grey in colour, and the lettering
are turquoise. For instance, lettering that used black colour and light
grey colour for its sign’s background is more legible compared to
wording in turquoise colour (Figure 4 and 5).

A AR AN
AN SR RSN NN A U N A

Figure 5: Example of recommendation

In this context, the differences between letter and its
background will enlighten the image due to the contrast of the
background colour against dark lettering coloured of the sign. Even
though the location of the signage is strategic, reasonable size and
colour contrast are important for the sign to be effective.

Table 4: Recommendations of colour
Before After
Background- grey in colour Background- light grey in colour
Lettering- turquoise Lettering- black

Maintenance: In order to achieve the necessary effectiveness, it is
imperative that the traffic signs provided at any site are adequate in size
for the speed of the road it is erected on. The correct siting of the traffic
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sign from the hazard is also vital in relation to vehicle speeds. Locating
a sign too close to a hazard is unlikely to give drivers sufficient
message.

There were some traffic signs that were hidden by the trees. It
is essential to reiterate that, the humans had their limitation in
visualization. Basically, traffic sign were placed adjacent to the
junctions. However, the placements of some of the traffic sign were
hidden by the trees and shrubbery and this interrupted the drivers’ view
of the signs. The siting of traffic signs are recommended to be located at
the right siting and follow the guidelines. The responsible agencies
should maintain the vegetation growth (trees and shrubbery) so that
they will not interrupt the drivers” attention. Trees and shrubbery need
to be cut as the vegetations grow and obscure the line-of-sight to the
signs.

CONCLUSIONS

Traffic signs are important in promoting road safety towards the road users.
However, the effectiveness of the traffic sign must take into consideration.
Several aspects including colours, contrast, legibility, maintenance, siting of
signs, night visibility requirements and standards of traffic sign needs
improvement measures through a systematic planning and implementation of
proper guidelines must be imposed to create good image as well as enhancing
the visual quality of traffic sign. Erection of traffic signs at inappropriate
locations has produced some problems and issues, which need to be mitigated in
the future. For instance in the case of IIUM, the resulted in applications of
visual attention clements still need to be enhanced and increased for better
legibility of traffic sign. Consideration has to be made in colour, gender of the
users, familiarity with multilingual signage and legibility. This research has
proven that these factors influenced the effectiveness of signage and
recommended the respective of strategies.
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Abstract

Numerous activities in construction and demolition (C&D) projects are generally
considered as complex and distant that may affect surrounding environment and public
health. Construction, remodelling, repairing, refurbishing or demotion works of
buildings and other infrastructures such as roads generate huge amounts of hazardous
and non-hazardous materials. In the present work, an attempt has been made to
highlight a number of issues in C&D waste management in the Klang valley of
Malaysia and which then discusses the current traditions of managing those materials in
Malaysian perspectives. The paper concludes with a number of recommendations that
can help to improve C&D waste management in Malaysia national perspectives.

Keywords: Construction and demolition wastes, Waste management, Solid waste,
Klang valley of Malaysia, national perspectives.

INTRODUCTION

Generally, waste is defined as a substance or object which is disposed of or is
intended for disposal or is required to be disposed of by the provisions of laws.
Wastes are generated in solid, liquid, sludge or gaseous form during the
extraction of raw materials, the processing of raw materials into intermediate
and final products, the consumption of final products, and many other human
activities (Wang, 2010). Due to rapid urbanization and industrialization coupled
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with ever increasing population growth have led to an increase in solid wastes
in most developing countries. The wastes generated from various human
activities, both industrial and domestic, can result in health hazards and have a
negative impact on the environment. In Peninsular Malaysia, the amount of
solid waste generated per day increased from an estimated 23, 000 tonnes in
2010 to 25, 000 tonnes in 2012, averaging about 0.9 kilograms per person per
day. Solid waste in Malaysia on average consists of 45.0 per cent food waste,
24.0 per cent plastic, 7.0 per cent paper, 6.0 per cent iron, and 3.0 per cent glass
and others (Ahmed, 2010).

Waste management is defined as the discipline associated with the
control of generation, recovering, processing and disposal of wastes in a manner
that is in concordance with the best principles of human health, economic,
engineering,  aesthetics, and  other  environmental  considerations
(Tchobanoglous, 1993/ 2003). It is an important part of the urban infrastructure,
as it ensures and provides protection of the environment and human health. In
order to ensure proper management of waste, it is vital that the types of waste
are identified. Different wastes need different handling treatment and disposal.
According to Wolley (2000), reducing, reusing and recycling appear to be
profitable alternatives that will increase the lifetime of landfills and reduce
exploration of natural resources. In addition to that, some European countries’
waste management practices are based on prevention (minimization), recovery
and restriction (reusing and recycling). Though construction is one of the vital
issues for national economic growth, however, the activities pertaining to
construction pose various kinds of hazards to the environment and public health
(CIDB, 2009). Proper management of construction and demolition (C&D)
wastes is a burning issue (European Commission, 2000). There is an urgent
need to look for improvements to the present C&D waste management practices
so as to ensure good public health in an atmosphere that is environment
friendly. All professionals have important roles in better management of C&D
waste materials. The present research is conducted with reference to Malaysian
perspectives through a case study on Klang Valley in peninsular Malaysia. The
main objectives of the present research are as follows:

i) To identify the common types of waste materials generated at the
construction sites and find out the common causes of generation;

it) To identify the most common methods applied in managing C&D
wastes at construction sites;

iii) To recommend the ways through which the present C&D management
practices can be improved in Malaysia.
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BACKGROUND OF KLANG VALLEY

Klang valley which is generally considered as a showcase of Malaysia consists
of an area comprising Kuala Lumpur and its suburbs attached with adjoining
cities and towns in the state of Selangor. Geographically, it is delineated by the
Titiwangsa Mountains to the north and east and the Strait of Malacca to the
west. The conurbation of Klang Valley is known as the heartland of Malaysia's
industry and commerce and has a total population of about 6.6 million as of
2010 (Wikipedia, 2011) with 1.7% average growth rate. Klang valley is
comprised of the following district areas: Federal Territory of Kuala Lumpur;
Federal Territory of Putrajaya; Selangor District of Petaling, Klang, Gombak,
Hulu Langat, Sepang, Kuala Langat, Kuala Selangor, Sebak Bernam and Hulu
Selangor. Principal cities/ towns in the Klang Valley are shown in Figure 1.

Rawang
k]

Highway
Principal rosd
e K lMME Fiver

Kuala Lumpur
Airport

Sepan

Source: Wikipedia (2011).
Figure 1: Principal cities/towns in Klang Valley and the borders of state of Selangor and Kuala Lumpur

101 © 2012 by MIP



Muhammad Abu Eusuf, Mansor Ihrahim & Rafikul Islam
The Construction and Demolition Wastes in Klang Valley, Malaysia

AN OVERVIEW OF MALAYSIAN POLICIES AND LEGISLATIONS IN
SOLID WASTE MANAGEMENT

The construction industry in Malaysia has experienced a wide range of
expansions during the past 20 years. Today, most of the construction projects
undertaken are complex in nature, demand greater skills and superior
technologies, fast track and concurrent work practices, and are very competitive
in terms of price. In order to promote environmentally sound and sustainable
development, combined with the aims of continued robust economy, the
Malaysian government has established a legal and institutional framework for
environmental protection regarding solid wastes. If the construction solid waste
is not properly managed then it will affect the neighbourhood and consequently,
it will have negative impact on all kinds of planning activities. The
Environmental Quality Act (EQA) was enacted in 1974 for the prevention,
abatement and control of environmental pollution and to enhance the general
quality of the environment. The amendments were deemed necessary to
incorporate new developments and issues in the control of the environment.

The Local Government Act was adopted in 1976. This Act has provided
a better institutional and legal framework for local authorities to carry out their
duties. The Act prohibits the deposition of waste in any stream, channel, drain
and river. The Act also provides power to local authorities to maintain
cleanliness in towns and put up sanitary measures for the removal of waste in
their respective operational area.  Further, Malaysia has developed a
comprehensive set of legal provisions related to the management of
waste. The regulation is based on the “cradle to the grave” principle. A
facility which generates, stores, transports, treats or disposes scheduled
waste 1s subject to the following regulations:

e Environmental Quality (Prescribed Premises) (Schedule Waste
Treatment and Disposal Facilities) Order 1989;

e Environmental Quality (Prescribed Premises) (Schedule Waste
Treatment and Disposal Facilities) Regulations 1989;

* Environmental Quality (Prescribed Conveyance) Order 2005;

e Environmental Quality (Scheduled Waste) Regulations 2005.

Overall, the government’s policy is to ensure:

e the clean, safe, healthy and productive environment for present and
future gencrations;
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o the conservation of the country's unique, diverse cultural and natural
heritage with effective participation by all sectors of the society; and
e asustainable lifestyle and pattern of consumption and production.

A BRIEF LITERATURE REVIEW ON C&D WASTE
Increased Generation of C&D Waste

The materials generated from C & D waste activities are quite different, the
reason is related with construction activities make use of presently available
industrialized processes and materials while demolition activities often remove
existing unusable or abandoned structures form the proposed construction site,
and consequence of different waste stream (Colin Jeffrey, 2011). Fishbein
(1998) stated that construction waste is one of the main contributors to serious
environmental problems in many developing countries. According to statistical
data, Construction and Demolition debris (C&D) recurrently makes up to 10-30
% of the wastes received at any landfill sites all over the world. For example, in
Hong Kong an average of 7030 tonnes of C&D waste were disposed of at
landfills every day in 1998, representing about 42% of the total wastes
(Environment Protection Department, 1999/ 2000). Approximately, 136 million
tonnes of C&D wastes were generated in the United States in 1996 (refer to
Table 1), of which 53% accounts from residential areas (Franklin Associates,
1998).

Table 1: Summary of C&D Debris Generation in USA in 1996.

Sources Residential Non- residential Total

Tonnes % Tonnes % Tonnes %
Construction 6, 560 11 4,270 06 10,830 08
Renovation 31,900 55 28,000 36 59,900 44
Demolition 19,700 34 45,100 58 64,800 48
Totals (%) 38,160 (43) 100 77,370 (57) 100 135,530 (100) 100

Sowurces: Franklin Associates, EPA530-R-98-0110, 1998

Figure 2 shows the classifications of solid wastes generators in
Peninsular Malaysia: 1) Households, commerce, institutions (33%); 2)
Industrial (25%); 3) Construction sector (41%); 4) Public places (1%); and 5)
Special waste (9%). We observed that the construction industry has contributed
the highest percentage (41%) due to rapid development followed by households,
commerce and institutions (33%) and 25% generated from Industrial process.
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Figure 2: Solid Waste Generation in Peninsular Malaysia year 2007

Form above description it obvious that due to increase the C&D waste
quantity, dearth of enough landfills and then long-term unpleasant
environmental, economic and social impacts of the disposal of C&D waste,
where effective C&D waste management is indispensable to protect
neighbourhood environment (Muluken ez. al, 2012).

Types and Components of C&D Wastes

Generally, wastes are divided into a number of different categories according to
their physical, chemical and biological properties. Another classification is
made by their composition. Solid wastes are waste materials that contain less
than 70% of water which includes materials such as household garbage, some
industrial wastes, some mining wastes, and oilfield wastes, e.g., drill cuttings
(Chen and Li, 2006). Hurley (2003) affirmed that the main solid wastes present
in the construction are gravel, concrete, asphalt, bricks, tiles, plaster, masonry,
wood, metal, paper and plastics. Franklin Associates (1998) explained that
construction debris from building sites typically consists of trim scraps of
construction materials, such as wood, sheetrock, masonry, and roofing
materials.

Concrete: Concrete is a material that consists of cement, aggregate, water and a
number of other chemical admixtures. Generally, concrete is the most
commonly used component for both substructure and superstructure of
buildings and other infrastructures. Poon (2004) found that the material wastage
in construction is mainly due to the disparity between the quantity of concrete
ordered and that required, mostly in the case of ready mix concrete supply. It is
also due to poor planning by the contractors on the amount of concrete required
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for the construction. Further, project delays and inefficient material handling
processes also create wastes on site.

Reinforcement: Reinforcement bars are regarded as an essential component of
reinforced concrete and reinforced masonry structures in construction. It
provides better frictional strength to the concrete. The main causes of its
wastage are careless cutting by the labourers and inaccuracy in estimated
dimension. Poon (2004) confirmed that damages during storage and rusting also
contribute to the volume of wastes.

Wood: According to the California Integrated Waste Management Board
(2008), the primary constituents of wood waste are used lumber, trim, shipping
pallets, and other kinds of wood debris from construction and demolition
activities. Wood waste is, by far, the largest portion of the waste stream
generated from construction and demolition activities. The main cause of wood
wastes is natural deterioration (Poon, 2004), especially in the demolition
activities.

Bricks and blocks: Bricks and blocks are mostly used to form the internal
walls, fixtures and partitions of a building. Study conducted by Poon (2004)
shows that the generation of bricks or blocks during construction process begins
from the transportation to the site until its point of use.

Various Causes of C&D Wastes

There are two kinds of C&D wastes — direct and indirect. Direct waste is
defined as a loss of value of those materials due to damage and normally these
cannot be repaired/ used again (Mahanim et al., 2007). Some of the causes of
direct wastes are: Transportation, delivery and internal site movements
(Formoso ef al., 1999); poor storage of materials (Skoyles, 1987); Problem in
fabrication (Mahanim et al., 2007); poor attitudes of construction workers
(Udayangani et al., 2006); design change/variation (Graham and Smither,
1996). On the other hand, indirect wastes occur principally from replacement of
materials.

INTEGRATED C&D WASTE MANAGEMENT
C&D Waste Management is a part of a growing movement towards developing

a sustainable world. Sustainable or “green” management techniques are
designed to protect the environment, save resources, and conserve energy.
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Proper use of construction waste management techniques has proven to have
economic benefits for the construction industry (Simpson, 2006). No matter
what the scale or complexity of the project be, from large new building offices
to manufacturing facilities, waste management best practice strategies save
construction costs and dramatically reduce the impact on the environment.
Integrated Waste Management (IWM) is defined as the selection and
application of suitable techniques, technologies and management programs to
achieve specific waste management objectives and goals (Tchobanoglous,
2003). At the same time, the process takes into consideration of technical,
legislative, economic, socio-cultural, institutional and environmental aspects of
waste management. The authors of this study have  identified four basic
management options for IWM: 1) source reduction; 2) recycling and
composting; 3) combustion; and 4) landfills.

The waste management process consists of material reduction in the
design and planning stages, reducing scrap and waste at building site, reusing
materials on site, and recycling materials which cannot be reused. All the
processes involved are to be carried out within existing legal, social and
environmental guidelines that protect the public health and the environment and
are economically acceptable. For a successful integrated C&D waste
management plan, it is essential that all the disciplines including administrative,
legal, construction professional and workers, etc. communicate and interact with
cach other and maintain a positive interdisciplinary relationship.

Reduction of C&D Wastes

Chadravanthani (2006) asserts that in Malaysia, wastes are being generated at
an alarming rate. Despite the widespread acceptance of recycling as a formal
waste management method, however, in Malaysian national domestic recycling
rate still stay close around a mere five per cent. According to Kibert and
Languell (2000), the first priority of C&D waste management should go to
reducing the amount of waste generated. Next priorities should go to reusing,
recycling, composting, burning and land filling.

Pichtel (2005) maintains that waste minimization must be given high
priority in order to limit any unfavourable environmental impacts, to hold down
disposal costs as well as minimizing future liability. He also asserts that
reducing C&D waste requires commitment and attention from all parties
involved.
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Reuse of C&D Wastes

Many materials extracted from demolition or deconstruction can be reused or
stored for future potential use (Mahanim e a/., 2007). Tchobanoglous and Keith
(2002) underlined that, in any construction or demolition project, a broad
variety of reusable and unused items should be found which include lumber of
different sizes, plywood, asphalt shingles, insulation, heating ducts, etc.
Furthermore, wastes such as broken concrete, blocks and bricks can be used in a
number of applications.

In addition to the above, functional building or architectural
components can often be reused for the next construction job. According to Pun
et al. (2006), demolition waste reuse and recycling play important roles in value
transformation for building material lifecycle, local economics, sustainable
environment and natural resource conservation.

Recycling of C&D Wastes

Recycling is the process of collection, separation, clean-up and processing of
waste materials to produce a marketable material or product and therefore
contributes to the economy, both in providing jobs and business opportunities
(William, 1998; Sherman, 1996). In 1996, it was estimated that an average of 20
to 30 per cent of the C&D debris generated were recycled (Southeast Regional
Environmental Finance Center, 1996).

The waste materials to be recycled are determined on the basis of a
number of factors that include their market value, their access to potential
markets, and the quantities in which they are available (Dolan er al., 1999).
Tchobanoglous and Keith (2002) have shown that the principal materials that
are now recovered from C&D waste for recycling include concrete, wood,
asphalt shingles, drywall, metal and soil.

Composting of C&D Wastes

The present researchers assert that composting, which is an element of an
integrated solid waste management strategy, can be applied to mix up municipal
solid waste as well as it can contribute to the reduction of the amount of waste
produced. Accordingly, construction and demolition debris, tree limbs, and
other fibrous organic materials may be grounded to produce wood chips,
mulches, and feedstock for composting. If the site layout provides an area to
store the compost, it may be kept and used for landscaping. The compost may
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be marketed to landscaping firms for commercial use. Compost can be used as a
soil treatment, artificial topsoil, or growing medium amendment.

Combustion and Land-filling of C&D Wastes

It is also emphasized that burning should be one of the last alternatives for C&D
waste with the permission from necessary authorities. Caution must be taken
when burning takes place in order to prevent and avoid adverse health effects as
well as uncontrolled burns. A landfill, also known as a dump, is a site for the
disposal of waste materials by burial and is the oldest form of waste treatment.
Historically, landfills have been the most common methods of organized waste
disposal and remain so until the modern era in many places around the world.

RESEARCH METHOD

To fulfil the objectives of the present research, a survey method was adopted.
The prospective respondents are decided to be mainly contractors, engineers
and quantity surveys. The present survey is self-administered and the sample
size is 32. After collecting all the responses from the respondents, SPSS version
19.0 has been used to analyse the data. In particular descriptive statistics,
analysis of variance (ANOVA), multi-variate analysis of variance (MANOVA)
components have been used. To conduct the present research, a questionnaire
covering all the salient aspects of C&D wastes was formed that consisted of the
following sections:

Section A - Background of the Respondents: The respondents were asked to
provide information on position/profession, gender, age, and working
experience.

Section B - Generation of C&D Waste: In the first two questions, the
respondents were asked to articulate whether they are aware about construction
and demolition wastes and their level of agreement on the statement
“Construction industry now-a-days generates the C&D waste which creates
substantial impacts on the environment and human health”. Further, on a set of
factors pertaining to C&D waste, the respondents were asked to state their level
of knowledge ranging from very poor to excellent. Next, from among
construction, renovation, refurbish, remodel, repair and demolition, the
respondents were asked to tick the item(s) that contribute(s) largest amount of
wastes.
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Section C - Practice on C&D Waste Management: In this section, the
respondents were asked to articulate their level of awareness on C&D waste
management and rating of its practice in his/her Construction Company. They
were also asked to specify the waste management method (Reduce, Reuse,
Recycle, Composting, Burning, Land filling) that has been in use in his/her
company in reference to a variety of waste materials.

Section D - Minimizing C&D Waste: Using the 1-5 Likert scale (where 1 =
minimally potential and 5 = maximally potential), the respondents were asked to
rate several strategies in order to minimize the C&D waste materials.

Altogether 50 questionnaires were distributed to the respondents that include
mainly contractors, engineers, and quantity surveyors in Klang valley area. All
the respondents were contacted personally. The questionnaire was pilot tested
through one quantity surveyor. He recommended rewording some of the
questions which was done before communicating to the survey respondents.

DATA ANALYSIS

Thirty two completed questionnaires were analysed. Table 2 provided the
category of respondents who completed the questionnaires. The profile of the
respondents is shown in Table 3.

Table 2: Category of respondents.

Respondents Distributed Responded Percentage of return
Contractors 20 12 60%
Engineers 12 8 67%
Quantity Surveyors 12 9 75%
Others 6 3 50%
Total 50 32 64%

On the question of awareness, 88% of the respondents (28 in number)
mentioned that they were aware on C&D wastes and the rest 12% were not
aware about that. Figure 3 represents respondents’ agreement/disagreement on
the impacts of C&D wastes on environment and public health. As we observe,
72% of the respondents agree that C&D waste affects environment and public
health, with 12% of them strongly agreeing or remaining neutral on the issue.
Only 4% disagreed.
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Table 3: Respondents’ demographic information

Personal Information Frequency Percent
Gender
. Male 25 78.12
. Female 7 21.88
Age group
. Less than 25 years 7 21.88
e 25-34 years 9 28.12
e 35-44 years 8 25.00
. 45-54 years 6 18.75
® 55 years or more : 6.25
Working experience
° Less than 5 years 11 34.37
o 5-14 years 11 34.37
e More than 15 years 10 31.25

4% 0% 12%

@ Stronghly agree

@ Agres

O Meutral
ODisagres

m Stronghs dis agree

T2%

Figure 3: Respondent’s perception towards the impacts of C&D waste to the environment and public health

Table 4 presents the respondents’ level of knowledge on various aspects
of C&D waste and its management. Last column shows the mean values of the
level of understanding. We observe that the respondents’ level of understanding
below average on the following matters: Current percentage of C&D waste
products; Waste management hierarchy; Malaysian policies and legislation in
C&D waste. Apart from the above three matters, the respondents possess above
average knowledge in all other aspects. In fact they are most knowledgeable in
the following four matters (refer to Table 4): Definition of C&D waste; Types
of C&D waste; Factors contributing to C&D waste; Benefits of C&D waste
management.

Table 4: Level of knowledge on various aspects of C&D waste

Matter Level of knowledge Mea
Very Poor Poor Average T Good Excellent n
(€)) (2) (3) (4) (5)
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Definition of C&D 0 (0)* 2 (6) 17 (53) 9(28) 4(13) 3.47
waste

Types of C&D 0(0) 4(13) 17 (53) 9(28) 2(6) 3.28
waste

Factors contributing 0(0) 5(16) 17 (53) 9(28) 1(3) 3.19
to C&D waste

Benefits of C&D 0(0) 4(13) 19 (59) 8 (25) 1(3) 3.19
waste management

Roles of 1(3) 5(16) 16 (50) 10 (31) 0(0) 3.09

construction of
people in managing
and reducing C&D
waste
Integrated waste 0(0) 8 (23) 17 (53) 6(19) 1(3) 3.00
management
Malaysian policies 39 9(28) 16 (50) 2(6) 2(6) 2.72
and legislation in
C&D waste
Waste management 1(3) 11 (34) 17 (53) 3(9) 0 (0) 2.69
hierarchy
Current percentage 3(9) 10 (31) 16 (50) 3(9) 0(0) 2.59
of C&D waste
products

* The first and second numbers show the number of respondents and percentage, respectively. The same mode

has been adopted in many of the subsequent tables. It is noted here that the total sample size is 32.

Does the respondents” demography (particularly, profession and extent
of experience in work) have any effect on their knowledge on various aspects of
C&D waste? One-way ANOVA has been performed for all the items shown in
Table 4 for both profession and number of years of working experience. In this
ANOVA analysis (also subsequent MANOVA analysis), independent variables
are ‘profession” and number of years of working experience and dependent
variables are various aspects of C & D waste. Minimum p-values were found to
be 0.143 (F=2.094) and 0.122 (F=2.266) for profession and working experience,
respectively. Hence, respondents’ profession and years of working experience
do not have significant impact on the results. In other words, contractors,
engineers, and quantity surveyors do not differ significantly in their opinion on
the knowledge of CDW and its management. Same is the case for people having
different amount of working experience. Two-way ANOVA (profession versus
working experience) also confirms the findings. No interaction was found to be
significant for any item (minimum p-value = 0.168 was observed for ‘benefits
of CDWM"). Since ANOVA considers only one dependent variable at a time,
both 1-way (profession and working experience, separately) and 2-way
(profession and working experience together) MANOVA were performed and
the results are shown in Table 5. None of the p-values was found to be
significant. Therefore, considering all the items together, the respondents’
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opinions do not differ significantly across various types profession and the
number of years of working experience.’

Table 5: 1-way and 2-way MANOVA tests results on the level of knowledge on various aspects CDW.

Type of Independent Wilk’s F p Partial 112 Observed

MANOVA variable power

1-way Profession 0.567 0.655 0.830 0.247 0.351
Experience 0412 1.238 0.279 0.358 0.683

2-way Profession 0.245 1.358 0.239 0.505 0.638
Experience 0.222 1.496 0.176 0.529 0.693
Profession * 0.108 1.050 0.434 0.426 0.711
Experience

Figure 4 shows the respondents’ opinion towards the types of projects
that contribute largest generation of C&D wastes. It is found that 75% of the
respondents’ view is that residential construction projects generate maximum
amount of wastes and this is followed by non-residential demolition projects
(69%).

Other 0%
Demolition m (9%
Repair _ 349,

Remodel 28
Refurbish mmm; 380/, Residential Project

Renovation _ 53%

Construction _ 75%

= Non-Residential Project

0% 20% 40% 60% 80%

Figure 4: Respondents’ opinion on types of projects which causes the biggest generation of C&D waste

According to the data obtained, 75% of the respondents’ view is that residential
construction projects generate maximum amount of wastes and this is followed
by non-residential demolition projects (69%). One of our objectives was to
identify the components of construction materials that contribute to the C&D
wastes. The respondents were asked to rank the components provided from the
least contributor (1) to the most contributor (5). Table 6 provides the results.

' For all the ANOVA and MANOVA tests of the present study, ‘Others’ and ‘No
experience’ categories under Profession and Working experience, respectively were
omitted owing to smaller sample size.
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Table 6: Respondents’ opinion on the composition of C&D wastes.

Level of contribution

Component Least Less Moderate More Most Mean

contrib | contributor contributor contributor contributor

utor (1) 2) (3) 4) (5)
Wood 0(0) 0 (0) 16 (32) 8 (25) 8 (25) 3175
Concrete 0(0) 5(16) 6(19) 14 (44) 7(22) 3.72
Bricks 0(0) 5 (16) 11 (34) 8 (25) 8 (25) 3.59
Plastics 0(0) 39 16 (50) 9(28) 4(13) 3.44
Others 0(0) 1(3) 6(19) 1(3) 2 (6) 3.40
Reinforced 0(0) 5(16) 17 (53) 8 (25) 3(9) 3.38
Concrete
Paper/ Cardboards 3(9) 4(13) 10 (31) 10 (31) 5(16) 3.31
Rubble 1(3) 8 (25) 12 (38) 5(16) 6 (19) 3.22
Metals 2(6) 3(9) 17 (53) 8 (25) 2(6) 3.16
Reinforcement 2(6) 4(13) 11(34) 13 (41) 1(3) 3.13
Drywall 1(3) 2 (6) 22 (69) 6 (19) 1(3) 3.13
Roofing 1(3) 8 (25) 13 (41) 8 (25) 2 (6) 3.06
Rubber 2 (6) 7(22) 18 (56) 2 (6) 3(9) 2.91
Glass 39 8 (25) 12 (38) 8 (25) 1(3) 2.88

*1t is noted here that the total sample size is 32

It is clear that wood, concrete, bricks, and plastics constitute the bulk of
C&D waste materials. From the whole table, the single highest percentage (69)
of respondents said that drywalls constitute moderately to C&D wastes.
Generally speaking, most of the respondents held the view that the components
either constitute moderately or more than moderately to the C&D wastes (this is
evident from the columns “Moderate contributor” and “More contributor”). We
also observe that rubber and glass comprise the least amount to C&D wastes.
From the mean values, we can also conclude that moderate contributors are
reinforced concrete, drywall, metals, rubble, and paper/cardboards. In addition
to the above findings, with one way ANOVA, one & two way MANOVA has
also been performed. In this regard, the independent variables are profession
and working experience and dependent variables are various composition of C
& D waste. One-way ANOVA test shows that respondents’ profession does not
have significant impact on their opinion except the component ‘Roofing’. On
this component, quantity surveyors (M=3.778) and contractors (M=2.417) differ
significantly (F=8.559, p=0.001). With regards to working experience, 1-way
ANOVA reveals that ‘less than 5 years’ (M=3.000) differ significantly from the
‘5-14 years’ (M= 3.636) (F=3.815, p=0.034). However, they do not differ on the
remaining components. One-way as well as two-way MANOVA tests confirm
the findings as shown in Table 7.
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Table 7: 1-way and 2-way MANOVA tests results on the composition of CDW.,

Type of Independent Wilk’s A F p Partial n? Observed

MANOVA Variable power

l-way Profession 0.001 2.576 0.318 0.973 0.167
Experience 0.003 1.148 0.571 0.941 0.104

2-way Profession 0.0.000 9.554 0.099 0.989 0.417
Experience 0.000 5.989 0.152 0.982 0.301
Profession * 0.000 3.368 0.142 0.959 0.362
Experience

A 3 % 3 factorial ANOVA was employed to determine the effects of
profession and working experience on the respondents’ opinion on the ranking
of construction materials. The main effect of profession F(2,20)=5.449,
p=0.013, n’= 0.353 and interaction F(4,20)=3.674, p=0.021, n>=0.424 were
found significant for ‘Reinforced concrete’. Overall, quantity surveyors
(M=3.667) consider that reinforced concrete contribute more to the production
of CDW compared to contractors (M=2.917). No other significant difference
was observed in this factorial design experiment. Respondents were also asked
to provide their opinion on the extent they agree/ disagree on a number of

factors that generate C&D wastes. Table 8 shows the summary results.

Table 8: Respondents’ opinion on factors that generate C&D wastes.

Level of agreement/disagreement
Factor Strongly Disagre Neutral (3) Agree Strongly Mean
disagree e(2) (4) agree (5)
(1)
Waste due to the nature of 0(0) 2 (6) 6(19) 13 (41) 11 (34) 4.03
building demolition or
renovation works
Poor storage of construction 0(0) 0(0) 7(22) 18 (56) 7 (22) 4.00
materials
Carelessness of workers in 1 (3) 1(3) 9(28) 14 (44) 7(22) 3.78
handling materials
Waste due to design 1(3) 2(6) 8(25) 14 (44) 7(22) 3.75
changes/variations
Excessive handling 0(0) 4(13) 12 (38) 14 (44) 2(6) 3.44
Problems during fabrication 2(6) 1(3) 14 (44) 12 (38) 3(9) 3.41
Waste due to negligence 1(3) 3(9) 16 (50) 10 (31) 2(6) 3.28
Waste due to poor design 1(3) 6(19) 10 (31) 14 (44) 1(3) 3.25
specifications
Carelessness during quantity 2(6) 4(13) 14 (44) 8 (25) 4(13) 325
analysis and measurement
Substitution (materials 2(6) 12 (38) 8(25) 10 (31) 0(0) 2.81
delivered to the site are used
for other purposes)
*1t is noted here that the total sample size is 32
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Most of the respondents are of the opinion that wastes depend on the nature of
demolition/renovation of buildings. They also concur that following are three
major reasons for generation of waste:

e Poor storage of construction materials;
e Carelessness on the part of workers in handling materials;
e  Waste due to design changes/variations

However, the following three items were not found as significant in terms of
generation of C&D wastes:

e  Waste due to poor design specifications;
e (arelessness during quantity analysis and measurement;
e Substitution (materials delivered to the site are used for other purposes)

One-way ANOVA results show that respondents on the basis of
profession differ on their opinion about ‘Substitution’. Quantity surveyors
(M=3.333) opined that substitution generates more wastes compared to
contractors (M=2.333) (F=4.205, p=0.026). Tukey HSD post hoc test also
confirms the findings (p=0.041). With regrds to working experience,
respondents having experience ‘less than 5 years® (M=3.200) and ‘5-14 years’
(M=3.273) consider that substitution generates more wastes compared to the
respondents having experience *15 years or more’ (M=2.000) (F=8.197,
p=0.002). Tukey HSD homogeneous subsets are shown in Table 9.

Table 9: Tukey HSD homogeneous subsets for ‘Substitution’.

Experience N Subset for alpha =0.05

1 2
Less than 5 years 10 2.000
5-14 years 10 3.200
15 years or above 11 3.273
Sig. 1.000 0.977

When profession and experience were considered jointly, 2-way
ANOVA  experimental design test confirms that both (Profession:
F(2,20)=3.926, p=0.036, n220.282; Experience: F(2,20)=3.968, p=0.035,
1°=0.284) differ significantly on ‘Problem during fabrication’. Contractors
(M=3.583) and quantity surveyors (M=3.556) held the view that ‘Problem
during fabrication’ contributes in generating CDW more than engineers
(M=2.875). On the other hand, respondents having working experience ‘5 to 14
years’ (M=3.818) consider that ‘Problem during fabrication’ contributes more
towards CDW compared to ‘less than 5 years’ (M=3.200) and ’15 years or
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more’ (M=3.200). However, their interaction was not found significant (
F(4,20)=1.206, p=0.334, °=0.194). One-way and two-way MANOVA tests
results are presented in Table 10, which indicate that respondents do not differ
significantly on the items when they are considered together.

Table 10: 1-way and 2-way MANOVA tests results on the factors that generate CDW,

Type of Independent Wilk’s A F p Partial 1* Observed

MANOVA Variable power

l-way Profession 0.351 1.169 0.335 0.408 0.645
Experience 0.366 1.240 0.277 0.395 0.699

2-way Profession 0.198 1.639 0.236 0.554 0.640
Experience 0.188 1.434 0.205 0.566 0.666
Profession * 0.031 1.633 0.057 0.580 0.930
Experience

Next, the results of a number of Yes/ No type of questions are presented
(refer to Table 11). It is surprising to find that more than 50% of the
respondents are either not familiar or they are not sure about C&D waste
management. Further, almost 50% of the respondents are either not familiar or
not sure about 3R principles of waste management. Again less than 50% of the
respondents’ companies practice ‘Reuse’ to lessen the burden of C&D waste
materials.

Table 11: Familiarity with C&D waste management
Question Yes No Not Sure
Are you familiar with C & D waste management? 13(41) 5(16) 14(44)
Are you familiar with Reduce, Reuse and Recycle 18 (56) 4(13) 10 (31)
(3R), composting, burning and land filling options?
In order to prevent larger amount of generation of 13 (41) 7(22) 12 (38)
C&D wastes, does your construction company practice
reusing of construction materials?

Figure 5 provides the results on ratings (1 = Very poor, 5 = Excellent) of C&D
waste management in the respondents’ companies construction sites. Clearly,
in most of the companies, the level of C&D management is average.

Yoy Po m Excellent
Poor 19% = Good
Average F 75% = Average
Good 6% Poor
Excellent = Very Poor

0% 15% 30% 45% 60% 5%

Figure 5: Rating Level of C&D waste management on construction site
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C&D waste management is a part of a growing movement towards
developing a sustainable world. It is important to identify the most common
methods being used at the construction sites in order to protect the environment
as well as to save resources, and conserve energy either directly or indirectly.
Figure 6 shows the percentage of usage of various waste management methods
that include reduce, reuse, recycle, composting, burning or land filling. The
listing has been done for materials: wood, concrete products, reinforced
concrete, reinforcement, drywall, metal products, plastics products, roofing,
rubble, bricks, glass products, rubber, paper or cardboards and others.

Common waste management
100%

81%
80%

60%

40%

20%

= Reuse = Recycle » Composting = Burning = Landfilled

Figure 6: Extent of applications of various C&D waste management methods
From the figure, we note the following points:

e According to 47% of the respondents, reuse is the most common
method to handle wood waste

e The most common method for dealing with concrete, reinforced
concrete, drywall, rubble waste, roofing, and bricks is land filling; the
reason could be that land filling is a cheaper option.

e  Metals, plastics, papers/ cardboards are mainly recycled

e Rubbers are recycled.
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Table 11 provides the summary of the most commonly used methods to deal
with varieties of C&D waste materials.

Table 11: Application of C&D waste management methods

Types of C&D

Waste management method

waste

Reduce

Wood

Concrete

Reuse Recycle

Composting

Burning

Land fill

Reinforced
Concrete

Reinforcement

Drywall

Metals

Plastics

Roofing

Rubble

Bricks

Glass

Rubber

Paper/ Cardboards

Others

All possible measures need to be taken to minimize the construction

wastes. Respondents were asked to provide their opinion on the effectiveness of

a number of wastes minimization strategics. Table 12 provides the summary

results.

Table 12: Opinion on waste minimization strategies

Potential waste Level of agreement/disagrecment Mean
minimization strategics Strongly Disagre Neutral (3) Agree (4) Strongly

disagree (1) c(2) agree (5)
Appropriate location for 0(0) 1(3) 7(22) 17 (53) 7(22) 3.94
slorage
Fabrication: Handling and 0(0) 1(3) 9(28) 14 (44) 8(25) 3.91
cutting of materials
appropriately
Standardization and 1(3) 1(3) 7(22) 16 (50} 7(22) 3.84
flexibility in designs
Ensure appropriate 0(0) 2(6) 9(28) 14 (44) 7(22) 3.81
dimensions and quality of
materials
Proper implementation of 0(0) 2(6) 7 (22) 18 (56) 5(16) 3.81
materials management plan
Early plans for purchases 0(0) 1(3) 11 (34) 15 (47) 5(16) 3.75
and deliveries
Return ability of unused 0(0) 1(3) 11 (34) 16 (50) 4(13) 3.72
containers and pallets
Accuracy in take-ofT 0(0) 1(3) 14 (44) 12 (38) 5(16) 3.66
quantities
Provide convenient 0(0) 2(6) 15 (47) 8(25) 7(22) 3.63
containers for materials
storage and retrieval
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According to the respondents, the most preferred strategies are the following:

e Appropriate location for storage
Appropriate cutting and handling of materials
e Design standardization and flexibility in design
e Ensure appropriate dimensions and quality of materials
e Proper implementation of materials management plan

Surprisingly, respondents’ profession and extent of working experience
do not have significant effect on the findings on the waste minimization
strategies. In the relevant 1-way ANOVA, the minimum p-value and the
corresponding F-value were found to be 0.166 and 1.926, respectively
(profession); the corresponding values for working experience are 0.083 and
2.722, respectively. Same is the observation even considering all the strategies
together as it is noted from Table 13.

Table 13: 1-way and 2-way MANOVA tests results on the waste minimization strategies.

Type of Independent Wilk’s & F p Partial n° Observed

MANOVA Variable power

l-way Profession 0.461 0.947 0.534 0.321 0.518
Experience 0413 1.237 0.280 0.358 0.683

2-way Profession 0.473 0.606 0.861 0312 0.280
Experience 0.358 0.894 0.591 0.401 0.423
Profession * 0.116 1.009 0.483 0417 0.688
Experience

However, the 3 x 3 ANOVA experimental results show significant
interaction on two strategies, namely, ‘Standardization’ (F(4,20)=4.892,
p=0.006, 1°=0.495) and ‘Unused containers’ (F(4,20)=3.151, p=0.037,
1°=0.387). With regards to main effect, experience (F(2,20)=4.773, p=0.020,
1°=0.323) has significant impact on ‘Purchase plan’. Contractors (M=4.000)
consider that this strategy has more potential to minimize CDW at construction
sites compared to quantity surveyors (M=3.300). At the end of the
questionnaire, the respondents were asked to provide more recommendations
which they feel appropriate in order to reduce C&D waste materials and
improving efficiency of waste management at the construction sites. The
following recommendations are provided herewith that possess higher
frequencies:

e Implement the Industrialized Building System (IBS);

e Control the purchasing activities systematically in order to prevent
surplus materials;
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e Plan appropriately at the early stage for the whole construction project;

e Use recycled materials for the future construction in order to reduce the
amount of wastes generated;

e Enforce rules and regulations on proper site management and control
with strict monitoring and supervision.

Since the sample size of the present research (i.e. 32) is rather small
caution should be exercised to generalize the forgoing findings.

Table 14: Differences in respondent’s opinion across profession, and experiences

No | Independent Dependent Variables Differences
variables
1 Profession Various aspect of C & D | No significant difference
Working Waste No significant difference
Experiences
2 Profession Composition of C & D On ‘roofing’ component, quantity surveyors and
waste contractors differ significantly.
Profession and Composition of C & D Quantity surveyors consider that reinforced
working waste concrete contributes more to the production of
experiences CDW compared to contractors when working
experience is considered.
3 Profession Factors that generate Quantity surveyors are of the opinion that
C&D wastes. substitution generates more waste compared to
contractors.
Profession and Factors that generate Contractors and quantity surveyors contend that
working Cé&D wastes. ‘Problem during fabrication” contributes in
experiences generating CDW more than engineers, when
working experience is considered.
4 Profession Waste minimization Contractors (M=4.000) consider that ‘purchase
strategies plan’ has more potential to minimize CDW at
construction sites compared to quantity
SUrvVeyors.

The summary of the significant differences in opinion between
professional experiences are provided in Table 14.

CONCLUSIONS AND RECOMMENDATIONS

Over the years, SWM has attracted considerable attentions from the researchers.
Since solid wastes are being generated at an increasingly higher rate all over the
world, improvements in SWM techniques are in genuine need. In the present
work, an attempt has been made to highlight a number of issues in SWM,
particularly C&D waste management in the Klang Valley of Malaysia. First, we
have observed that the main wastes generated are: wood, concrete, bricks,
plastics, and reinforced concrete. The two main causes of the generation of
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excessive amount of wastes are poor storage of construction materials and
carelessness in handling and cutting of materials. Therefore, in order to reduce
waste, appropriate actions are to look for better storage and in the provision of
an adequate amount of training of the construction workers, especially how to
reduce the amount of wastes. We anticipate high return on investment of
training to the ground level construction workers.

The following recommendations are also put forward towards improving C&D
waste management in Klang Valley:
e The utilization of Industrialized Building System (IBS) to reduce waste,
as suggested by some respondents;
e In order to minimize C & D wastes, awareness among various parties
involved is absolutely essential;
e Hire personnel with higher professional skills and those who have
greater sense of responsibility and accountability at the grass root level
of construction sites.

Caution needs to be exercised to generalize the findings as the sample

size of the present study was rather small. Especially, the respondents’
demographic effects on the findings could be different sample size is increased.

121 © 2012 by MIP



Muhammad Abu Eusuf, Mansor Ibrahim & Rafikul Islam
The Construction and Demolition Wastes in Klang Valley, Malaysia

REFERENCES

Ahmad Haji Kabit, (2010). Strategic Solid Waste Management: The Malaysian
Approach, Keynote Address from Secretary General of Ministry of
Housing and Local Government Malaysia, at the Second Meeting of the
Regional 3R forum 4™ October 2010 at Sunway Hotel Resort & Spa,
Kuala Lumpur.

California Integrated Waste Management Board. (2008). Retrieved April 20,
2008, from California Integrated Waste Management Board:
www.ciwb.ca.gov

Colin Jeffrey (2011), Construction and demolition waste recycling: A literature
review,

Dalhousie University’s Office of Sustainability, Resource and Recovery
Fund Board of Nova Scotia

Chen, Z and Li, H (2006), Environmental management in construction: A
quantitive approach. New York: Taylors & Francis.

CIDB  (2009), Construction Opportunities in 9" Malaysian  Plan,
http://www.cidb.gov.my/v6/files/

Dolan, P.J., Lampo R. G., and Dearborn J. C.(1999). Concepts for reuse and
recycling of construction and demolition waste, US Army Corps of
Engineers Construction Engineering Research Laboratories. Diane
Publishing.

European Commission (2000). Management of construction and demolition
waste, Working Document No. 1.

Environmental Protection Department (1999). Environmental Hong Kong.
EPD-HKSAR: HK

Environmental Protection Department (2000). Environmental Hong Kong.
EPD-HKSAR: HK

Environmental Protection Department (2005). Hong Kong waste treatment and
disposal statistics. Hong Kong: Department of Hong Kong. Retrieved
3" March, 2008, from www.cpd.gov/hk

Fishbein, B. (1998). Building for the future: Strategies to reduce construction
and demolition waste in municipal projects. Waste prevention:
promoting waste prevention and design of less wasteful products, 5,
102.

Formoso, C. T., Isatto E. L., Hirota E. H, (2000), Method for waste control in
building industry, IGLC-7. California: University of California.
Franklin = Associates, F. (1998). Characterizations of building related
construction and demolition debris in the United States. New York:

Techlaw, Inc.

© 2012 by MIP 122



PLANNING MALAYSIA
Journal of the Malaysia Institute of Plarners (2012)

Graham, P. & Smither, G. (1996), Construction waste minimization for
Australian residential development. Asia Pacific Building and
Construction Management Journal, 2, 14-19,

Hurley, J. (2003). Construction, innovation and global competitiveness: How to
SMART Waste the construction industry. 10" International
Symposium. 1 & 11. London: CRC Press LLC.

Kibert, C.J. & Languell, J.L. (2000), Implementing Deconstruction in Florida:
Materials Reuse Issues, Disassembly Techniques, Economics and
Policy, School of Building Construction, Univ. of Florida.

Mahanim et al. (2007). Construction waste management: The way forward.
Proceedings of Quantity Surveying International Convention, (pp.142-
156). Kuala Lumpur.

Muluken Yeheyis, Kasun Hewage, M. Shahria Alam, Cigdem Eskicioglu, and
Rehan Sadiq (2012), An overview of construction and demolition
waste management in Canada: a lifecycle analysis approach to
sustainability, Clean Technologies and Environmental Policy, Springer

Pitchtel, J. (2005). Waste Management practices: Municipal hazardous and
industrial. New York: Taylor & Francis Group.

Poon, C.S. (2004). Low-waste building technologies and practices. Hong Kong
Polytechnic University, Hong Kong.

Pun SK., Liu C.,, Langston C., Treloar G., & Itoh Y. (2006). Promoting the
reuse and recycling of building demolition materials, World
Transactions of Engineering and Technology Education, 1.

Sherman, R. (1996). Managing construction and demolition debris: A guide for
builders, developers and contractors. AGRIS Centre: NAL/USDA
(USA), North Carolina Cooperative Extension Service.

Simpson, S. (2006). Sustainability Progress Report; General Adminstration
State of Washington.

Skoyles, J. (1987) Waste Prevention at site. Mitchell Publishing,

Southeast Regional Environmental Finance Centre (1996), Construction and
demolition debris recycling for environmental protection and economic
development, University of Louisville.

Tchobanoglous, G. and Kith (2002). Handbook of Solid Waste Management.
New York: McGraw Hill.

Tchobanoglous, G. (2003). Handbook of Solid Waste Management. New Y ork:
Mc Graw Hill.

Udayangani, K., Dilanthi A., Richard H., Raufdeen R (2006). Attitudes and
perceptions of construction workforce on construction waste in Sri
Lanka, Management of Environmental Quality: An International
Journal, Volume 17, Number 1, 2006 , pp. 57-72(16)

123 © 2012 by MIP



Muhammad Abu Eusuf, Mansor Ibrahim & Rafikul Islam
The Construction and Demolition Wastes in Klang Valley, Malaysia

Wang Hongzhong (2010). Municipal Solid Waste Management in Beijing in
Perspective of World City, C40 Cities Waste Workshop, London 22-24

March 2010

Williams, P.T.(1998). Waste treatment and disposal. England: John Wiley &
Sons.

Wikipedia (2011). The Klang Valley,

http://en.wikipedia.org/wiki/Klang_Valley

Wolley, G.R.(2000). “Waste materials in construction”, Science and
Engineering of Recycling for Environmental Protection Proceedings of
Waste 1, pp(685-694). Harrogate: pergamon.

© 2012 by MIP 124



PLANNING MALAYSIA
Journal of the Malaysian Institute of Planners
Volume X (2012), Page 125 - 146

THE FUTURE OF COASTAL MANAGEMENT PROGRAMME IN
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Abstract

The concept of coastal management which is regarded as an effective management tool
has been widely used globally for more than 40 years. It works across sectoral,
disciplinary and institutional boundaries to manage coastal resources. In many coastal
nations, it is highly regarded as an essential approach in formulating coastal strategies
and objectives towards a sustainable coastal development. However, the coastal
management strategies are currently not extensively incorporated in the institutional
framework of Malaysian land use planning system. This situation leads to this study in
which it looks into the scenario of the planning practice and coastal management from
the perspective of public town planners. For data collection, questionnaire survey was
conducted throughout 40 coastal Local Planning Authorities in Peninsular Malaysia.
The results revealed a few pertinent points: the level of awareness on the concept of
coastal management is rather low; very few Local Planning Authorities have their
coastal management plans and programmes or any activities associated with coastal
management; and no expertise and lack of man powers were identified as the main
reasons for not involving in coastal management. These findings relatively indicate that
the acceptance of Malaysian planners was rather unsatisfactory. It is clearly evident that
lacking of awareness led to disintegrated approach between town planning and coastal
management.

Keywords: coastal management, land use planning, planning practice, planners,
Malaysia.

INTRODUCTION
Going to the coasts will definitely create a pleasant feeling as generally it offers

a good combination of the sea, sand and sun. The features of coast are
undeniably diverse from inland areas or offshore areas. Its marvellous bountiful

! Assistant Professor at Department of Urban and Regional Planning. Email:
zainora(@iium.edu.my
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richness has not only inspired human, but also sustained our survival on the
earth. As such, the author would like to take a positive look at the future of
coastal management (CM) programme in a town planning (TP) context. The
notion of CM has been accepted greatly in many parts of the worlds, covering
developed nations and developing nations, following the success of Earth
Summit meeting held in Rio de Janerio in 1992 (Asmawi, 2010). In the context
of Malaysia, the concept of CM can be considered quite new and not many
practitioners are aware of its existence in the true meaning. Its implementation
is very close to the practice of town planning system. However, it is doubtful
whether the Malaysian planners realise the potential of TP to be integrated in
the CM practice. In Malaysia, research on coastal and estuarine arcas is still
new and fragmented between various disciplines, like coastal geomorphology,
coastal engineering and marine biology, which according to Abdul Salam
(1998), it is oriented to be institutionally or individually efforts. Thus, this
research studies and examines the TP system practised by the Malaysian
Government with respect to the application of development plans and
development control in managing coastal arcas. This paper however does not
offer a wide ranging discussion of the issues and problems encountered in
managing coastal areas in terms of resources and management techniques as the
focus in given to the discipline of TP in facilitating the coastal management
programmes.

OBJECTIVES

This study aims to show that the TP system has potential to operate as a tool of
CM in Peninsular Malaysia. This paper attempts to discuss the level of
acceptance of Malaysian planners towards the concept of CM in relation to the
scope of TP. Hence, the outline objectives for this study are:

a. To study and examine the existing CM programmes in Peninsular
Malaysia;

b. To examine the content and practice of the present Malaysian TP
system; and

¢. To analyse the relationship between TP and CM.
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CONTEXT OF STUDY

The context of this study starts with the development of CM, which is greatly
considered as a useful medium for managing coastal areas in many countries.
The development of CM is accepted in many countries, especially with the
impetus gained following the Earth Summit meeting in Rio de Janeiro in 1992.
So far, there is no legal framework for establishing CM in Malaysia. In the local
context, Abdullah (1999) and Basiron (1998) state that CM in Malaysia has
traditionally been carried out on a sectoral basis with a top-down approach to
dealing with the matter. Though this has many limitations such as conflicts of
interest, overlaps and duplication, Abdullah (1999) suggests that the sectoral-
based approach has worked relatively well during the past decade. Its
drawbacks signal a number of improvements required for developing a better
system of managing the coastal areas efficiently.

In Peninsular Malaysia, the Federal Constitution 1957 apparently
indicates that the TP system falls under the Concurrent List (List III), meaning it
involves Federal, State and Local powers (Government of Malaysia, 1999).
Therefore, the involvement of all these levels of government in the TP system is
necessary when dealing with planning and managing the coastal areas. Asmawi
(2010) suggests that TP could be employed as a tool that has great influence on
CM in Malaysia. Though the international perspective indicates that TP should
be seen as one sector in CM, the situation in Malaysia does not reflect this
opinion. Perhaps it reflects that Malaysian planners have not thought a great
deal about CM. In Malaysia, coastal management and TP have been set up in a
sectoral basis and there is a lack of appropriate communication, co-operation,
co-ordination and collaboration. The existing poor relationship between the TP
system and the coastal management approach demonstrates the need for a study
on this matter. A comprehensive investigation of the relationship between the
TP system and coastal management is necessary. This is to show that the
relationship could be more effective, and that an appropriate relationship could
contribute to the better implementation of CM.

A brief observation indicates that CM concentrates on environmental
resource elements and is poorly integrated with TP. Some writers (e.g.,
Allmendinger, Barker & Stead, 2002; Halliday, 1986; Kay and Alder, 2005;
Taussik, 1998, 2001, 2004) include the TP system aspect in their studies in
coastal management. In Malaysia, very few studies have been undertaken to
show the links between the planning system and coastal resource management
in a local context (see e.g., Abdul Salam, 1998; Mokhtar & Aziz, 2003;
Usuluddin, 1999).
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The Malaysian context echoes the international picture, though at a
slower pace. Evidence of environmental degradation, with reference to serious
coastal erosion problems in the early 1980s, triggered some initial action on
coastal management. Due to those problems, the Government launched the
National Coastal Erosion Study (1984-1985) under the Environment and
Natural Resources Division of the Economic Planning Unit (EPU) in the office
of the Prime Minister (Basiron, 1998; Loi, 1993 in Cicin-Sain & Knecht, 1998).
Consequently, two important institutions related to coastal management were
established in 1987: the Coastal Engineering Technical Centre (CETC) and the
National Coastal Erosion Control Council (NCECC). Another major national-
level coastal area management effort involved the Environmental Impact
Assessment prescribed by the Environmental Quality Act 1974 (Act 127). At
the national level, coastal management activities are co-ordinated on a project or
programme basis by the Office of the Prime Minister’s Environment and
Natural Resources Division.

More major efforts at the local level are aimed at integrated coastal
zone management (Basiron, 1998). In 1992, the first Coastal Resources
Management Plan for South Johore (CRMPSIJ) was prepared with support from
various agencies: the Association of South East Asian Nations (ASEAN); the
United States Agency for International Development (USAID); the Coastal
Resources Management Project of the Ministry of Science, Technology and
Environment; the Implementation Co-ordination Unit of the Office of the Prime
Minister; and the Department of Fisheries (Ministry of Science, Technology and
the Environment, 1992). There are three pilot projects for CM initiatives being
undertaken in Sabah, Sarawak and Penang in 1999 to formulate an CM strategy
at the respective State level (Jakobsen, Hartstein, Frachisse and Golingi, 2007).
According to Basiron (1998), the main aim of the projects is to have all states in
Malaysia replicate the effort and then produce their respective CM programmes.
The progress in CM in these states represents the Malaysian commitment to
Chapter 17 of Agenda 21. These actions should provide the basis for developing
further workable frameworks for coastal zone management plans in Malaysia
(Basiron, 1998). The recent project for the coastal management initiative at the
local level is the Port Klang CM programme (2001). However, the success of
these coastal management plans still has to be evaluated. In 2011, the Town and
Country Planning Department (Federal) conducts a study on Physical Plan for
National Coastal Zones (Rancangan Fizikal Zon Persisiran Pantai Negara), a
comprehensive study on coastal environment in relation to planning aspect. This
is a positive effort considering that the nation’s coastline is facing various
challenges due to the climate change effects globally. More importantly, it is
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expected that the report is applicable to become as a workable mechanism in
coastal management. Although there are difficulties in implementing Chapter 17
of Agenda 21 in the local context (Chong, L.S., 2001), Malaysia has accepted
the challenge of this agenda as evidenced by taking early steps in launching
programmes on coastal management and establishing government-related
agencies under various ministries (Harakunarak, 2001). The Agenda provides a
good framework to distil valuable lessons that could pave the way for the wise
use of coastal resources through sustainable coastal management in Malaysia.

Focusing on the Malaysian scenario, the conceptual idea of TP as a tool
in CM applies to Malaysia. However, the interaction between these two
activities is limited. The establishment of the TP system in Peninsular Malaysia
dates back 30 years, whereas the CM system only started 14 years ago which
makes it quite new in the national development agenda. The differences in their
setting up put them apart. The legal backup of TP (i.e. Town and Country
Planning Act 1976, Act 172) places it in a strong position while CM has no
statutory basis. CM needs support for its operation and for implementation. If
CM is to succeed, it demands serious attention to resolve these planning and
development issues as well as issues related to other sectors. Since TP has a
more established status in Malaysia, it could be the key to the successful
implementation of the development related aspects of CM, like coastal
settlement development and tourism. Town planner is one of the key
stakeholders in planning and managing coastal areas that could contribute to a
sustainable coastal management. In line with that, this paper tries to assist by
investigating how town planners via the TP system can contribute best to CM in
the Malaysian context.

LITERATURE REVIEW ON TOWN PLANNING AND COASTAL
MANAGEMENT

Many parts of the coast around the world are considered risk areas because
significant coastal erosion, pollution, flooding, hurricane and tsunami events
occur frequently in many coastal nations. Coastal hazards are created where
natural processes interact with, and threaten, human environments (Klee, 1999).
This situation requires good management of coastal areas. Jones and
Westmacott (1993), the Department of the Environment (1995) and Haslett
(2008) suggest that the dominant elements of CM are the coastal resources and
coastal system itself, and human intervention in terms of skillful planning and
management within the coastal zone. The United Nations (1982) also recognises
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that the principle of CM is to understand the interrelationships between the
many parts of the natural system.

Many scholars in TP field agree that TP relates with a government
activity that regulates the development and physical use of land in the public
interest (see Blowers, 2000; Gubbay, 2003; Southgate, 2003). As stated by
Dumashie (2001) and Rydin (1998a, 1998b), there are two principal instruments
underlie the TP framework, i.e. development plan system and development
control decisions. Development plans are considered the ‘heart’ of the forward
planning framework, and development control, which is the implementation
mechanism (Bishop, Tewdwr-Jones & Wilkinson, 2000). Most forward
planning systems generally involve these two elements of TP practice.

A major instrument of CM is the coastal management plan or
programme (Stojanovic, 2002). This provides an important context for local
authorities and other relevant organisations involved in CM in producing
development strategies. CM has some objectives that can only be achieved by
curtailing development. Only TP has the power that lies in a statutory regime.
The legislation back-up of TP practice sets a powerful system. Therefore, CM
must be able to create a communication and collaboration partnership efforts
with TP. At a local level, the TP system can make a contribution to CM by
using its development plan and development control systems. Coastal policies
could be widely incorporated into development plans and development control
decisions made based on development plans.

Compared to many other sources in the literatures (e.g., Pido & Chua,
1992), Vallega’s classification of coastal users covers many important users
(Table 1). This covers a comprehensive list of activities on the coast,
demonstrating that effective management tools are needed to control all the
activities without them falling into conflict with each other. The list consists of
various coastal users, indicating the importance of an integration process to
accommodate the complexity of the coast.

Table 1: Generic coastal users in literatures

Sorensen and McCreary Pido and Chua (1992) Vallega (1992)
(1990)
I Fisheries 1. Agriculture . Seaports
2. Natural area protection 2. Fisheries and 2. Shipping, carricrs
systems aquaculture 3. Shipping, routes
3. Water supply 3. Infrastructure 4. Shipping, navigation aids
4. Recreation development 4. Mining 5. Sea pipelines
5. Tourism development 5. Ports and harbours 6.  Cables
6. Port development 6. Industry 7. Air transportation
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7. Energy development 7. Tourism 8. Biological resources

8. Oil and toxic spill 8. Urban development 9. Hydrocarbons
contingency planning 9.  Forestry 10.  Metalliferous renewable

9. Industrial siting 10. Shipping sources

10.  Agricultural development I1. Renewable energy sources

11. Mariculture development 12. Defence

13.  Recreation
14, Waterfront man-made
structures
15.  Waste disposal
16. Research
17.  Archacology
18.  Environmental protection and
preservation
Source: Based on Vallega, 1999

The classification by Sorensen and McCreary (1990) was set up to
show the issues (such as coastal erosion) and economic prospects (such as
recreation and development) which, at that time, were perceived by the
contemporary decision-makers as important. As a result, most of the categories
are in the economic sector. Pido and Chua (1992) also include common sectors
associated with the coasts and natural resources. Vallega (1992) shows a wider
scope of sectors, including: resources (biological and energy resources); the
economic sector (e.g., seaports and air transportation); man-made structures;
and environmental protection.

THE CURRENT INSTITUTIONAL ARRANGEMENTS FOR TP AND
CM IN PENINSULAR MALAYSIA

The current interaction between TP and CM in Peninsular Malaysia with
reference to socio-economic and physical planning at three levels of
administration involved: Federal; State; and Local. Traditionally, a top-down
approach has been applied with the significant driving force being the Federal
Government. At the Federal level, the preparation of national documents like
the National Coastal Zone Policy (NCZP), the National Physical Plan (NPP)
and Physical Plan for National Coastal Zones are undertaken by Federal
agencies, namely, the Economic Planning Unit (EPU) and the Federal Town
and Country Planning Department (TCPD) respectively. Any development
documents produced at the Federal level, which come under the sector of socio-
economic and physical planning, interact with TP and CM. These two activities
should have two-way interaction since they would need to reinforce policy,
implement policy and set the context for policy, as well as exchanging
information.
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At present, there 1s no overall CM plan at the State level in Peninsular
Malaysia, except for Penang. Unlike TP, which requires a Structure Plan to be
prepared for every state in Peninsular Malaysia, CM does not have a State CM
to reinforce the coastal management strategies and objectives. This is a missing
link between Federal and Local levels in the CM system. However, many
related technical agencies, such as the Department of Environment (DOE), the
Department of Irrigation and Drainage (DID) and the Department of Forestry
(DOF), have two-way interactions with the state Structure Plans by supplying
information and getting feedback.

At the Local level, only three CM programmes have been established in
Peninsular Malaysia: Port Klang; Kuantan; and South Johore. These initiatives
are not led by LPAs even though they are the bodies that have powers to control
any development on land. For example, the Selangor Waters Management
Authority (SWMA) leads the Port Klang CM programme with major assistance
from Klang Municipal Council and Kuala Langat District Council. At this level,
currently, the practice shows that both CM and TP interact with the technical
agencies at State level.

METHODOLOGICAL APPROACH

This research employs descriptive and argumentative analysis to explain the
relationship between the two activities. Generally, the methods employed for
this study consist of the content analysis from the document search and
questionnaire survey (Figure 1).

Content analysis (literature review):
Supplementary information to the national primary research

|

Postal questionnaires survey:
Provides first-hand data on the relationship between CM and TP at the national
level.

Figure 1: The sequence of methods used in the national study
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Study Area

Malaysia, a country of Southeast Asia, is composed of two non-contiguous
regions — Peninsular Malaysia (West Malaysia) and East Malaysia - separated
by some 400 miles (650 kilometres) of the South China Sea. The latter,
comprising the states of Sarawak and Sabah, is located along the northern and
western edge of the island of Borneo. The study area, i.e. Peninsular Malaysia,
as the name suggests, is bounded by the sea, except in the north where it is
attached to mainland Asia via the Isthmus of Kra with Thailand. It is bordered
on the north by Thailand, on the south by Singapore, on the west by the Strait of
Malacca, and on the east by the South China Sea (Figure 2). Peninsular
Malaysia comprises the Federal Territory of Kuala Lumpur and 11 states
(Perlis, Kedah, Penang, Perak, Selangor, Negeri Sembilan, Malacca, Johore,
Pahang, Terengganu and Kelantan) with a total area of 50,810 square miles
(131,598 square kilometres). Formerly, known as the Federation of Malaya
(1948-63), it contains the bulk of Malaysia's population.

1
104°E

100miles

Figure 2: The study area of Peninsular Malaysia
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The total coastline in Peninsular Malaysia is 1970 kilometres
(Abdullah, 1992; Economic Planning Unit, 1985). Physiographically, the
coastline of Peninsular Malaysia is of varied character and configuration
(Abdullah, 1992). Abdullah states that the 860 kilometres long east coast of
Peninsular Malaysia consists of straight sandy beaches in the north whilst the
southern half comprises a series of large and small hook, or spiral, shaped bays.
[n contrast, the west coast, which measures 1,110 kilometres long, is made up of
low elevation coastal plains of marine clay and river alluvium with mangrove
swamps constituting 640 kilometres of its coastline (Syed Abdullah, 1992).
Malaysia’s coastal areas are endowed with valuable marine ecosystems and
valuable resources. It provides economic opportunities and resources of
developable land. But, at the same time, Abdul Salam (1998) states that coastal
areas face many critical problems associated with wastewater discharge, erosion
and coastal pollution. This situation has created a dilemma as how to plan and
manage the coastal arcas in a sustainable manner whilst, simultaneously,
encouraging economic development in Malaysia. Since there is no specific
overall national legislation, administrative or planning system for Malaysian
coastal areas, and no single coastal development authority, this suggests that
immediate action on coastal planning and management is crucial and timely.

Questionnaire Survey

Government officials of Planning Unit at Local Planning Authority (LPA) were
selected as the respondents to supply required information. Only LPA that have
coastal areas were involved in the survey. Coastal LPAs are defined as the
superior local authorities that administer one particular coastal district. The
survey covered all 40 coastal LPAs in Peninsular Malaysia. The response rate
was 65% and this could be considered as sufficient to provide a broader picture
of the level of acceptance of planners towards the concept of CM (Figure 3).
The formulation of the questionnaire form was based on the aspects of coastal
management concept.

Table 2: Rationale for the questions in the survey

Topic of question Rationale

. Background details To determine the level of confidence that could be
placed on the answers and to show the pattern of
expertise involved in CM programmes

2. Awareness of the concept of CM To see whether Malaysian town planners are aware
of the concept of CM.

3. Availability of CM plan for that coastal LPA To identify the level of commitment of coastal
LPAs to developing CM initiatives by producing
CM plans

4. Availability of any other programme on coastal To identify whether any other programme on
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management coastal management had been established
5. Reasons for lack of programme on CM To discover the obstacles stopping LPAs from
having CM programmes.
6.  Intention to set up a coastal group To identify the intentions of LPAs in coastal

management

Data Analysis

The questionnaires apply the closed-ended questions with various choices.
Respondents were asked to answer to a series of questions without prioritising
their responses. In order to establish the most important issues, analysis
involved applying the Likert Scale. This technique is commonly used to
measure attitudes, knowledge, perceptions, values, and behaviour changes.
Responses were coded into numerical forms to produce ordinal data that is
based on a scale representing a range. It is one of the most standardised and
acceptable response techniques in the field of social sciences. Thus, this has
allowed the author to make the analysis based on the priority of items, as shown
in the analysis tables. The following steps were used in applying the Likert
Scale to the qualitative types of the questions designed in the study:

a. Respondents were requested to evaluate the extent of their
agreement with a series of attitude statements;

b. Each degree of response was given a numerical value or score. For
example, very important (3), moderately important (2), of little
importance (1), or not important (0);

c. The numerical values of the scores for a set of questions were
summed to arrive at a total score where the highest total score is
associated with the most important item; and

d. The resulting summed scores permit inferences to be made about
the selection of a specific group of people or specific issue.

RESULTS AND DISCUSSION
Background of respondents

The respondents to the national study were all personnel of coastal LPAs.
Figure 3 shows the breakdown of their backgrounds. Half of the respondents
were professional town planners. This is followed by assistant town planners
(29%) and planning technician (21%) respectively. The pattern of respondent
different roles indicates the validity of data in analysing the acceptance of CM
among the planning officers in Peninsular Malaysia.
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Planning
technician

5(21%) Town planner

) 12 (50%)
Assistant town
planner
7 (29%)

Figure 3: Roles of respondents in the national study

The national questionnaire covered 40 coastal LPAs. The state of
Selangor provided the largest number of responding coastal LPAs. There was
one response from at least one LPA in each of the 11 states, indicating that the
overall coastline of Peninsular Malaysia was covered. Figure 4 shows the
coastal LPAs involved in the national survey. The distribution of responses was
quite evenly spread between the west and east coasts of Peninsular Malaysia.
Thus, this means that the following analysis represents the whole study area of

Peninsular Malaysia.
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MALAYSIA
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I Coestal LPAs thet responded 24 (60%)

[] Constal LPAs thet did not respond 16 (40%)

III)O'! 1?4'!
Figure 4: Coastal LPAs involved in the questionnaire survey
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Awareness of the concept of CM

Currently, Malaysia as a whole has not developed a national coastal
management programme. As one of the stakeholders in the coastal management
initiative, planners were asked to see the level of the awareness of the coastal
management concept (Figure 5). This question is limited at local level;, over half
(58%) of the respondents considered they were poorly aware. A further 17% did
not know about the relevance of CM in their daily planning work commitments.
This is not surprising given the limited national achievement on CM and the
fact that respondents were town planners who mainly concentrate on terrestrial
issues, particularly related with land matters. The result indicates that planners
did not really realise that their works eventually contribute significantly towards
the achievement of coastal strategies.

&N ' V4 6N

SOUTH
CHINA
SEA

MALAYSIA

Peninsular
Malaysia

- 2*N 2°N-
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Figure 5: Level of awareness of the coastal management concept
Availability of CM plans and programmes

The previous question leads on to the subject of the availability of CM plans
and programmes. As expected, few, 13% responding authorities had any CM
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plan (Figure 6). It was reported that these plans were prepared because there
were some substantial conflicts between economic development, environment
and tourism in those LPAs areas (i.e., Klang Municipal Council, Seberang Perai
Municipal Council and Pekan District Council). These areas have widespread
development located within their coastal stretch in which the collaboration
between TP and CM should be regarded as highly recommended. The plans,
however, were merely on voluntary efforts and did not have statutory status.
This situation consequently leads to the issue of lacking of implementation
works on the ground. Similarly, only four responding authorities (17%) had a
CM programme as shown in Figure 7. The LPA are Klang Municipal Council
(declaration on Port Klang Coastal Strategy), Muar Municipal Council (a
programme integrating the coastal and river management scctors of its
development plans), Sepang Municipal Council (coastal development of Bagan
Lalang area) and Kuala Selangor District Council (conservation of mangrove
forest reserve). This demonstrates that the nature of programmes was basically
focused on the environmental management resources, targeting on specific
coastal issue. Currently, no comprehensive CM programmes were undertaken in
an integrated approach between the agencies involved in TP and CM.

MALAYSIA
Peninsular
Malaysia

- 2°N 2°N—

Figure 6: Availability of CM plans

© 2012 by MIP 138



PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2012)

L &N \ 7 ’ 6N

SOUTH
CHINA
SEA

Peninsular
Malaysla

- 2°N 2°N—

100°E lID-I'I

Figure 7: Availability of CM programmes
Availability of any other programmes on CM

LPAs can be involved in CM indirectly through coastal groups. This could
allow CM objectives to be delivered through TP practice. However, generally
throughout the country, there is little commitment to coastal groups. Only Alor
Gajah Municipal Council and Penang Municipal Council (8%) said that they
have coastal groups (Figure 8). The main tasks of these groups are cleaning up
the coastal areas or maintenance of the facilities provided at the beach for public
use. These groups were formed by the department for planning and
development control. The low response on having coastal groups is the main
concern of this study where it reflects the priority is not given to the CM work
as part of the TP works. Meanwhile, four other LPAs (Port Dickson Municipal
Council, Marang District Council, Kubang Pasu District Council and Yan
District Council) intended to set up coastal groups. A specific question was
asked about the reasons for setting up coastal groups as shown in Table 3.
Generally, the result demonstrates that concern for public safety seems to be the
most important reason for setting up coastal groups, followed by (in priority
order):
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Increased environmental pollution (Score of 9);
Economic benefit from coasts (Score of 9);
Loss of habitat (Score of 8); and

Increasing onshore development (Score of 8).

ae op
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Figure 8: Availability of coastal group

Table 3: Reasons identified for setting up coastal groups

Question: Why do you feel it is necessary to set up a group dealing with coastal matters?

Reasons Very Moderate Minor Not Total
significant | significance | significance relevant
(Score of 3) | (Score of2) | (Scoreofl) | (Scoreof0)

No. S¢ | No. Sc | No. Sc | No. Sc | N (%) Score
(%) ore | (%) ore | (%) ore | (%) ore

1. Concern about the 3 9 | 2 0 U 0 0 4 (100) 11
protection of (75) (25)
public safety
within coastal

areas

2. Increasing 2 6 | 2 1 1 0 0 4 (100) 9
environmental (50) (25) (25)
pollution

3. Economic benefit 1 3 3 6 0 0 0 0 | 4(100) 9
from coasts (25) (75)
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4. Increasing loss of 2 6 0 0 2 2 0 0 | 4(100) 8
habitats (50) (50)

5. Increasing onshore 1 3 2 4 1 ! 0 0 | 4(100) 8
development (25) (50) (25)

6. Increasing 1 3 1 2 2 2 0 0 | 4(100) 7
importance of (25) (25) (50)
fisheries activity

7. Importance of 0 0 3 [i] 1 1 0 0 4 (100) 7
having an (75) (25)
integrated
approach

8. Commitment to 0 0 3 6 1 1 0 0 4 (100) 7
Agenda 21 (75) (25)

9. Concern about sea- 1 3 0 0 2 2 1 0 4 (100) 3
level rise (25) (50) (25)

10. Increasing 0 0 2 4 1 1 1 0 4 (100) o]
navigational (50) (25) (25)
activities

11. Increasing offshore 0 0 2 4 | 1 1 0 4 (100) 3
development (50) (25) (25)

12. Directive from 0 0 2 4 | 1 1 0 4 (100) 5
federal (50) (25) (25)
administration/gov
ernment

Note: Total respondents answering this question 4 (Port Dickson Municipal Council, Marang District
Council, Kubang Pasu District Council and Yan District Council)

Reasons for lack of programme on CM

The poor response on the awareness of CM and efforts undertaken in relation to
TP and CM triggered the curiosity to the underlying reasons for that scenario.
The main reason given for not being able to produce any programme on CM is
that expertise in CM is not available (Table 4). Lack of manpower, combined
with severe financial constraints, suggests there is a need to develop human and
institutional capacity in CM at the local level because the limited expertise that
exists is concentrated in universities, government organisations or independent
research agencies.

Table 4: Reasons for not producing any programme on CM
Question: What do you see as the reasons that your local authority has not produced any programme on
CM?

Reasons Very Moderate Minor Not Total
significant | significance | significance relevant
(Score of 3) | (Score of 2) | (Seore of 1) | (Score of ()
No. Sc No. Sc No. Sc No. Sc No. Score
(%) ore (%) ore (%) ore (%) ore (%)

1. No expertise in 15 45 3 6 0 0 2 0 20 51
coastal (75) (15) (10) (100)
management

2. Lack of manpower 13 39 3 i) 1 (5) 1 3 0 20 46

(65) (15) (15) (100)
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3. Financial 12 26 6 12 0 0 2 0 20 38
constraints (60) (30) (10) (100)

4. No directive from 8 I5 6 12 6 6 3 0 20 33
top administration (25) (30) (30) (15) (100)

5. Poor level of 5 15 5 10 6 0 3 0 20 31
awareness of (25) (25) (30) (15) (100)
coastal issues
among
administrative
personnel

Note: Total respondents answering this question 20.

MAKING THE COAST VISIBLE TO PLANNERS

For too long the coast has been seen as a limited environmental issues and
remained invisible in mainstream policy where planners involve largely in the
process. With the advent of new approaches to coastal policy and planning, if
the coast to receive the attention it demands from planners, then its wider social
relevance must be elaborated and widely communicated. Taking into
consideration the global movement on the significance of CM, it is essential that
the TP system in Malaysia must be given a coastal focus. Previous practices
indicate that the coast barely receives a mention in development plan and where
it does, and then it is only in relation to major elements, all with a strong
environmental focus, concerning the water environment and coastal erosion.
This happens when the LPAs rely heavily on coastal areas for important
economic sectors such as tourism activitics. The formulation of Physical Plan
for National Coastal Zones (Rancangan Fizikal Zon Persisiran Pantai Negara)
by the Federal Town and Country Planning Department has marked a
tremendous milestone for the nation in engaging coastal areas in planning
practice. It is hoped that with this important document, the coast will not
continue to remain virtually invisible in future spatial planning and policy in
this country.

CONCLUSION

In terms of the relationship between CM and TP, the analysis of this paper
suggests that generally planners have little awareness of CM. The notion of CM
is rarely understood by Malaysian planners. Consequently, they do not
recognise the importance of TP to CM or the nature of relationship between the
two activities. This reduces the ability and capability of Malaysian planners to
implement coastal policy but also leaves them with an expectation that TP can
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play an over extended role in CM. In addition, this paper also discovers that
development planning is greatly considered as the means by which TP can
implement CM strategies. It is recognised that the development plan of TP can
help implement CM objectives and strategies. This is the major mechanism by
which TP can contribute to CM. As such, this study suggests TP has a vital role
in implementing CM, considering town planner as the main player in the overall
system of CM in Peninsular Malaysia. While planning is, perhaps, uniquely
placed to lead this and there are advantages in it doing so, this study also has to
acknowledge the drawbacks of this. In the end, it is felt that the planning
function, with greater guidance and support from the government, could provide
a platform for the future success of CM in Malaysia.
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