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Abstract: In recent years, environmentally-friendly, sustainable, and compact development has
become increasingly popular with governments. An extensive body of literature has focused on the
influence on housing prices from an economic perspective. Although residential urban planning from
the perspective of individual needs must be considered, little attention has been paid to residents’
demands in high-density and compact urban areas. In this study, we selected Hong Kong as the
case and adopted a reliability interval method to rank residential attitude metrics, which indicated
residents’ neighborhood needs in densely populated cities. The influences of location attributes
on residents’ demands and residential value were compared. A hedonic price model was used to
estimate the impacts of the attributes on housing prices. The results showed that both access to
metro stations and median household income had important influences on residents’ preferences and
housing prices. However, access to the central business district contributed largely to housing prices
but not to residents’ attitudes. These findings support urban planners and policy makers during
sustainable residential planning and policy formation by understanding residents’ needs in compact
urban areas, help them to optimize the match between housing attributes and residents’ expectations,
and balance the relationship between residents’ needs and economic interest.

Keywords: residential preference; compact development; sustainability; reliability interval method;
hedonic price model

1. Introduction

Sustainable development is defined as “development that meets the needs of the
present generation without compromising the ability of future generations to meet their own
needs” [1]. Sustainable development should build a dynamic balance between social wellbeing,
economic opportunity, and environmental quality [2]. Due to rapid urbanization, more cities
are experiencing urban problems, including traffic congestion, environmental pollution, and urban
sprawl. Sustainable development is becoming increasingly important. Many cities in Asian countries
have an enormous population and urban land shortage [3]. The low-density urban development
based on the automobile, which has been widely adopted in European and North America, is not
appropriate for these cities. Therefore, compact development is popular amongst urban planners
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and policy makers [4–6]. The characteristics of compact development are high density, mixed land
use, and transit-oriented development (TOD) [5,7,8]. It aims to protect the environment and create
sustainable communities. Compact cities efficiently use land resources and land wastage is reduced,
protecting the natural habitat environment and wild landscapes. Compact urbanization can promote
public transit development and reduce the use of cars.

The principle of sustainable development is meeting the current demands of people and providing
a good living environment for future generations [9]. Residents’ demands are generally defined
as individuals’ subjective requirements of their residential environment in relation to their needs,
expectations, and preferences [10]. In recent decades, residential development has focused on economic
interest and ignored residents’ needs in a neighborhood [11,12]. Governments and developers have
constructed many real estate projects. However, the construction of utility services and public
infrastructure cannot keep pace with the development of real estate. This has led to overdeveloped
urban land. Public participation is increasingly important when selecting environmental elements
and public services, so as to increase the livability of neighborhoods and improve the quality of the
urban environment [12]. Therefore, to ensure the success of compact development, urban planners
and policy makers should consider residents’ requirements regarding the living environment and
provide attractive neighborhoods. They should balance residents’ demands and economic interest in
residential urban planning in order to promote sustainable development.

Architects, planners, and economists have paid more attention to the influences of housing
characteristics and environmental elements on housing prices [13–15]. Past surveys seldom examined
residential movement from an individual needs perspective. However, housing prices cannot be the
sole benchmark of residents’ satisfaction. Property economic conditions play significant roles in the
increase in property prices [16,17]. Housing values are also significantly influenced by government
town planning policies, land supply, and the tax system [18,19]. Extensive literature has focused on
residential mobility and housing prices in low density and automobile commuting cities [12,20,21],
but authors experienced limitations in capturing residents’ demands in high-density and compact
cities like Hong Kong.

From a demand-side perspective, we developed the reliability interval method (RIM) to establish
the residential attitude metrics (RAM), which indicate residents’ needs in a neighborhood in compact
cities. RIM is a fuzzy evaluation method that measures the weight of each attribute according to
respondents’ attitudes. Then, a hedonic price model was adopted to evaluate the influence of attributes
on residential values. By comparing the impacts of location attributes on residents’ preferences and
housing prices, we investigated the differences in residential development from an individual needs
perspective and an economic interest perspective. The RAM provides reference criteria for urban
planners and policy makers to implement sustainable compact city strategies. The findings provide
more knowledge about and insights into residents’ preferences for their living environment in compact
urban areas. The results can help urban planners and policy makers determine what actions will
be most effective for improving the quality of the living environment, providing the foundation for
drafting sustainable residential urban design, housing policy, and related strategies. The findings will
help urban planners and policy makers to balance residents’ demands and economic interest in the
developments of large and dense urban settlements.

The remainder of this paper is structured as follows: the recent literature focused on residents’
preference and housing value is reviewed in Section 2. Section 3 introduces the characteristics of the
study area in Hong Kong. Section 4 outlines the establishment of the RAM in compact cities and
the evaluation of the impact of location attributes on housing prices. Section 5 provides the results.
Section 6 discusses the comparison of the impacts of location attributes on residents’ attitudes and
residential values. Our results are also compared with those of previous studies. Finally, Section 7
presents the conclusions, and highlights the research limitations and future research avenues.
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2. Literature Review

2.1. Evaluation Methods on Residential Preference and Residential Value

2.1.1. Evaluation Methods on Residential Preference

Multi-criteria decision analysis (MCDA) can help decision-makers solve decision or planning
problems involving multiple criteria [22]. MCDA methods can be used to explicitly assess the
importance of location attributes according to residents’ demands of their neighborhood. Some integer
assessment methods, such as best–worst scaling (BWS), principal components analysis (PCA), and the
analytic hierarchy process (AHP), have been adopted to assess the weighting of neighborhood attributes
in residential development [23–25].

BWS has been adopted by some scholars because it is easy to understand and answer by
respondents [25] and ensures that each best–worst pair appears in the scenario [26]. However, BWS is
not appropriate for evaluating many attributes, since a large number of tasks should be considered.
PCA is suitable for removing redundant data and transforming a set of correlated attributes into
uncorrelated factors [27]. However, the results may not be accurate, since the integer assessment
assigned by respondents is sometimes casual [28]. The AHP asks each participant to make a pairwise
comparison to determine the relative priorities of different attributes on a ratio scale [29,30]. However,
some scholars highlighted that respondents are easily confused when making pairwise comparisons
with a large number of attributes, and it is not easy to keep the consistency ratio (CR) at 0.1 or
below [31,32]. Therefore, integer assessment methods have some limitations.

An evaluation approach, the reliability interval method (RIM), has been introduced to evaluate
the perceptions of building professionals on sustainable development [33] and performance of cost
estimators [34]. It has then been developed into fuzzy-RIM for a fire safety ranking evaluation
framework based on experts’ attitudes [35]. RIM allows respondents to provide a fuzzy evaluation
of each attribute, which can prevent arbitrariness and confusion [34]. It is more appropriate for
assessing participants’ attitudes on a large number of attributes than integer assessment methods.
Therefore, we developed the RIM to assess the relative importance of influential attributes according
to residents’ preferences and establish residential attitudes metrics so as to direct the development of
residential areas.

2.1.2. Residential Value Evaluation Methods

Many approaches have been developed to account for housing prices, such as descriptive analysis,
qualitative analysis, a repeat sales model, a hedonic price model, and ratable values [36]. Various studies
used the repeat sales model and hedonic price model to analyze empirical data and evaluate the
influences on housing prices [37,38].

The repeat sales model was first introduced by Bailey in 1963 [39]. By assuming some characteristics
constant, the repeat sales model is useful for estimating the impact of new investment on houses [40].
However, some changes in asset composition and quality characteristics, such as house structure and
neighborhood characters, are hard to measure [41]. This model only analyzes houses that have been
sold two or more times. Sometimes empirical data are difficult to collect [37].

The hedonic price model was first employed by Griliches in the study of fixed assets in 1961 [42].
It has become a primary approach used to account for prices of heterogeneous goods, such as real estate
rent and land and property values [12,43]. The hedonic price model confirms that property values
are influenced by many characteristics, such as plot size, environmental and landscape amenities,
proximity to public transportation, and other facilities [44]. It has also been widely used in Asian cities
like Hong Kong, Beijing, and Seoul [45,46]. The hedonic price model does not need the houses to have
been sold more than once, and the data are easy to collect. Therefore, we selected the hedonic price
model as more appropriate than the repeat sales model in this study.
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2.2. Residential Location Choice and Residential Value

Architects and planners have paid more attention to simulating residents’ location selection and
behavior [14,15,20]. Studies indicated that some attributes influenced residential location choice and
housing prices, like household characteristics, public facilities, accessibility factors, and environmental
elements [47]. Other studies demonstrated there were close relationships across residential location,
work location, and other service utilities [13,48]. Residents move to new places that can provide the
best combination of influential attributes [49].

From the perspective of housing attributes, housing status and dwelling quality are the first
few factors that residents consider in residential location choice [50], as they are related to the
quality of living conditions. For public facilities, shopping centers, sport facilities, and parks are
convenient for people’s lives [50]. From the perspective of accessibility, access to the central business
district (CBD) has an important influence on housing prices [14]. The distance to a bus stop and the
quality of public transportation may affect residents’ satisfaction [12]. The number of transit stops
also influences residential mobility and changes residents’ travel behavior [50]. Vicinity to lakes,
wetlands, and nationally significant landscapes positively affect housing values. Several disamenities,
including road noise, railway noise, and industries, have negative effects [43].

Citizens prefer to travel by vehicle and live in single-family houses or semi-detached dwellings in
Western countries [51]. However, many Asian cities are faced with problems of large populations and
scarce land. They adopt TOD and build high-density multi-family buildings [52]. For example, a typical
housing block in Hong Kong is a multi-floor building with 20–40 (and sometimes more than 70) floors,
each composed of a number of dwelling units [53]. Many empirical studies focused on low-density
cities with automobile-oriented development; studies of residents’ preferences for neighborhoods
in compact cities with rapid transit-oriented development are lacking [43,53]. Extensive literature
analyzed the impacts of location attributes and environmental elements on housing prices [12,54].
We still do not know what kind of living environment in compact urban areas is most supportive
for residents’ satisfaction in meeting their needs or if any differences exist between the influences of
location attributes on residents’ preferences and residential values. How do urban planners sustainably
design residential development? Therefore, we aimed to develop residential attitudes metrics to
evaluate residents’ demands of neighborhoods in compact cities. The impacts of location attributes on
residents’ preferences and housing prices were also compared.

3. Case Study Area

Hong Kong is a famous compact city, with an area of 1106.7 km2 and a population density of
6880 persons/km2 in 2018 [55]. In view of the large population and land scarcity, urban planners
and policy makers have adopted public-transit-oriented and compact development in Hong Kong
to promote its sustainability [4,5]. Hong Kong has strict planning and policy strategies for the
development of new urban land, aiming to reduce the damage to the ecological environment [56].
Country Parks, Special Areas, and the Mai Po Ramsar Site cover about 41.7% of the land area of Hong
Kong. Total urban or built-up land only occupies around 25% of the land area [57]. These policies
can protect wild landscapes and habitats and promote sustainable development. The Hong Kong
Government has adopted mass transit railway (MTR) (metro system in Hong Kong) as the backbone of
the public transport system. The public transport usage rate in Hong Kong is amongst the highest in
the world [58]. The Land Transport Authority of Singapore conducted a study in 2014 that indicated
that Hong Kong had the highest public transport usage rate among 27 major cities. MTR can reduce
the use of automobiles and air pollution. Hong Kong has also developed high density buildings and
mixed land use to reduce the waste of resources [59].

Hong Kong is composed of three major areas: Hong Kong Island, Kowloon, and New Territories.
For district councils, Hong Kong is geographically divided into 18 political districts (Figure 1) [60].
The CBD of Hong Kong, named “Central”, is located on Hong Kong Island north of Victoria Harbor.
MTR provides comfortable, safe, efficient, and environmentally-friendly transportation. In 2019,
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the MTR in Hong Kong consisted of 10 lines (Figure 2) [58], providing the main public transportation
in Hong Kong and significantly influencing economic and social development.Sustainability 2020, 12, x FOR PEER REVIEW 5 of 23 
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4. Methodology

4.1. Overview of the Research Process

To fulfill the research questions, we developed a systematic framework to establish the residential
attitude metrics that reflect residents’ prioritized location attributes within compact urbanization,
and compared the significance of attributes in residents’ demands and residential value. Figure 3
depicts the study process. Based on the review of previous studies, four location attributes that
influence residents’ demands and residential value in compact cities were identified, divided into 15
sub-criteria attributes. Then, the impacts of the location attributes on residents’ preferences and housing
values were investigated. For residents’ needs in terms of location attributes, a questionnaire survey
was administered to collect the data about residents’ preferences. The survey consisted of three stages:
questionnaire design, pilot survey, and main survey. Then, the survey data were analyzed by using
RIM to estimate the weighting of the residential attitude metrics. For residential value, transaction
data, geographical data, and socio-demographic data were collected. The hedonic price model was
adopted to evaluate the significance of influential attributes on housing prices. Finally, the impacts of
location attributes on residents’ needs and residential values were compared, and similarities and
differences were identified.
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4.2. Location Attributes Identification

The residential attitude metrics attributes can be classified into four major categories: accessibility,
public facilities, environment, and socio-demographic attributes [63]. Combined with the characteristics
of Hong Kong, the 15 attributes identified as influential factors for residents’ decision-making are
shown in Table 1.
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Table 1. Metrics identified in this research. CBD: central business district.

Attribute Sub-Metrics Name Description

Accessibility

Accessibility index AI Accessibility of residence zone i to
all employment zone j

Access to metro station METRO Network distance to the nearest
metro station

Access to bus stop BUS Network distance to the nearest
bus stop

Access to CBD CBD Network distance to the CBD

Public facilities

Distance to shopping center SC Network distance to the nearest
shopping center

Distance to primary school PS Network distance to the nearest
primary school

Distance to priority primary
school PPS Network distance to the nearest

top 50 primary schools

Distance to
parks/recreational facilities PARK Network distance to the nearest

parks/recreational facilities

Distance to sports facilities SPORT Network distance to the nearest
sports facilities

Distance to cultural facilities CUL Network distance to the nearest
cultural facilities

Environment

Distance to seashore SEA Network distance to the
nearest seashore

Distance to mountain MOUN Network distance to the
nearest mountain

Distance to cemetery CEME Network distance to the cemetery

Socio-demographic

Population density PD Population density in residential
zone i

Median household income MHI Monthly median household
income in residential zone i

4.2.1. Accessibility (A)

Accessibility is a significant attribute considered by residents in Hong Kong. In this research,
it comprises four sub-metrics: the accessibility index (AI) is an important factor, because travelling to
work (or study) requires a large proportion of time in a person’s daily life [13,63]. Different from the
car-dominated cities, the access to a metro station (METRO) and access to a bus stop (BUS) importantly
influence residential location choice in Hong Kong [53]. Access to CBD (CBD) significantly affects the
housing prices, which has been proven in many previous studies [63,64].

4.2.2. Public Facilities (P)

Public facilities may also affect residents’ willingness to purchase a new house. In this study,
six sub-metrics were included in this category. Some empirical studies indicated that access to
shopping centers (SC) importantly influenced residents’ satisfaction, whereas others reported the
opposite result [14,65]. Distance to a primary school (PS), and particularly distance to priority primary
schools (PPS) are considered by households with children [64,66]. Distance to parks or recreational
facilities (PARK) was estimated, since residents need parks for recreation and to communicate with
other neighbors [25]. Distance to sports facilities (SPORT) as well as distance to cultural facilities (CUL)
are also factors considered in the residential location decision [25].
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4.2.3. Environment (E)

Environment was also evaluated in this study. Distance to natural environments affects residents’
feelings and the perceived quality of the living environment [53]. In Hong Kong, distance to the
seashore (SEA), distance to the mountain (MOUN), and distance to the cemetery (CEME) may play an
important part in residential location selection [53,64,65].

4.2.4. Socio-Demographic (S)

Socio-demographic factors included population density (PD) and median household income
(MHI). They reflect the social characteristics of a neighborhood. Some studies showed population
density and median household income have important influences on housing prices [13,63].

4.3. Residents’ Demand on Neighborhoods

4.3.1. Reliability Interval Method

Previous MCDA methods used fixed integers or pair-wise comparison to assess the importance
of each variable. However, respondents sometimes cannot directly provide an integer assessment
for some attributes and confuse the pair-wise comparison with many attributes. Therefore, RIM was
developed to measure the fuzzy range of weight for each attribute based on the respondent’s point
of view [34]. This method is simpler and more practical than other MCDA approaches (like AHP),
especially for estimating a large number of attributes [33,34].

In this research, we applied fuzzy-RIM to assess the residents’ subjective requirements of their
living environment in compact cities. Respondents were required to assign a fuzzy grade (1 to 7) to
each attribute (Figure 4). Mathematically, the interval grade for the jth attribute [aj, bj] is shown as:

[
a j, b j

]
=

1
M

M∑
i=1

[
li j, ri j

]
,0 ≤ li j ≤ ri j ≤ N, i = 1, 2, . . . , M, j = 1, 2, . . . J, (1)

where J is the number of attributes, M is the number of respondents, N is the number of grades, [aj, bj]
is the jth attribute belonging to the interval grade given by all respondents, aj is the minimum grade
for the jth attribute given by all respondents, bj is the maximum grade for the jth attribute given by all
respondents, [lij, rij] is the jth attribute belonging to the interval grade given by the ith respondent, lij is
the minimum grade for the jth attribute given by the ith respondent, and rij is the maximum grade for
the jth attribute given by the ith respondent.
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The grade eigenvalue of the jth attribute ζj is:

ζ j =
1
2

(
a j + b j

)
=

1
M

M∑
i=1

li j + ri j

2
. (2)
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Then, we obtain the normalized weight of the jth attribute ηj:

η j =
ζ j

J∑
i=1

ζi

. (3)

With the fuzzy assessment of weights, RIM provides the parameters of reliability, center variance
(CV), and interval variance (IV) to verify the results of statistical analysis. For the definition of reliability,
the following parameters are introduced:

δζ j =
{
x
∣∣∣∣∣∣x− ζ j

∣∣∣ ≤ 0.5
}
, (4)

I j =
{
i
∣∣∣∣[li j, ri j

]
∩ δζ j , φ

}
. (5)

Then |Ij|/M is called the reliability of the jth attribute into the ηj grade, where |Ij| is the number of
set Ij. |Ij|/M evaluates the proportion of respondents’ fuzzy ranges that fall within the average grade.

Center variance (CVj) and interval variance (IVj) for the jth attribute’s weight are defined in
Equations (6) and (7), respectively. The CV and IV can provide additional information to verify the
ranking of factors.

CV j =
1
M

M∑
i=1

[
ζ j −

li j + ri j

2

]2

(6)

IV j =
1
M

M∑
i=1

[
max

{∣∣∣ζ j − li j
∣∣∣, ∣∣∣ζ j − ri j

∣∣∣}]2

(7)

4.3.2. Survey Data Collection

We developed a questionnaire survey to collect the survey data of residents’ preferences regarding
location attributes.

Questionnaire Design

Residents were regarded as the survey population in this study. To evaluate the weighting of
the metrics based on residents’ attitudes, the questionnaire contained two parts: residents’ basic
information and preferences. The first part had six close-ended questions regarding sex, age, education,
occupation, median monthly domestic household income, and district. The second part aimed to
assess the relative importance of the 15 attributes according to residents’ attitudes. Respondents were
asked to draw a line to indicate the scores of 15 questions, as shown in Figure 5. The criteria of the
scores are given in Table 2.

Table 2. The 1–7 point scale.

Intensity of Importance Definition

0 No importance
1 Little importance
3 Moderate importance
5 Strong importance
7 Very strong importance

2, 4, 6 Immediate values between preceding scale values
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We developed a questionnaire survey to collect the survey data of residents’ preferences 
regarding location attributes. 
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Residents were regarded as the survey population in this study. To evaluate the weighting of 
the metrics based on residents’ attitudes, the questionnaire contained two parts: residents’ basic 
information and preferences. The first part had six close-ended questions regarding sex, age, 
education, occupation, median monthly domestic household income, and district. The second part 
aimed to assess the relative importance of the 15 attributes according to residents’ attitudes. 
Respondents were asked to draw a line to indicate the scores of 15 questions, as shown in Figure 5. 
The criteria of the scores are given in Table 2. 
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Pilot Survey

The pilot survey was used to ensure respondents understood the questions and to maximize
the response rate and minimize the error rate on answers [67]. According to the Hong Kong Census,
participants in this survey were categorized into four groups: 15–24, 25–44, 45–64, and ≥65 years
old [68]. The initial questionnaire was tested on a small sample of participants covering four age
groups of the target population. We invited 30 respondents to complete the test questionnaire for
one week. They answered the questions face-to-face. All 30 responses were collected and 28 answers
were useful.

Main Survey

The final questionnaire was produced according to the responses from the pre-testing survey.
The respondents were randomly selected at three interchanges in the three major districts, including Tai
Wai Station in the New Territories, Mong Kok Station in Kowloon, and Admiralty Station in Hong
Kong Island (Figure 6). These three interchanges gathered citizens from many areas in Hong Kong.
165 respondents from four groups of residents in Hong Kong were invited to respond in writing.
The main survey was conducted during one month from September to October, 2017. People were not
offered monetary incentives. Finally, 161 questionnaires of 165 were completed; 156 were available for
later analysis. The refusal rate was 5.45%.
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4.4. Influence on Residential Value

4.4.1. Hedonic Price Model

The hedonic price model is commonly used to show the relationship between residential property
values and housing characteristics [19]. It assumes that people value the characteristics of a good or the
services it provides rather than the good itself [38]. The differences in the quantity of each characteristic
lead to the discrepancies in property values. A multiple linear regression model is used to calculate
the proportion of total value accounted for by each of a property’s individual features. A simplified
equation of hedonic price model can be expressed as follows:

Pi = β0 + β1X1 + β2X2 + . . .+ βnXn + ε, (8)

where Pi is the recent sales or rental price of the ith observation, β is the regression coefficient, and Xn

includes the nth explanatory variables, such as plot size, household, income, age, living environment,
proximity to public transport facilities, and other facilities.

The semi-log form of the hedonic price model has been commonly used to relate the housing
price and each constituent variable in recent literature [19,53,54]. The estimated semi-log hedonic price
model allows an easy interpretation of coefficients [43]. The estimated model becomes:

ln Pi = β0 + β1 ln X1 + β2 ln X2 + β3X3 + . . .+ βn−1 ln Xn−1 + βnXn + ε, (9)

where lnXn−1 refers to three large parameters (AI, PD, and MHI), which are normalized to have the
beta in the same magnitude.

4.4.2. Objective Data Collection

In this study, the impact of location attributes on residential values in Hong Kong was evaluated.
According to the Centaline database, the data of 116 residential real estates in Hong Kong were collected.
Figure 7 shows the location of the 116 observations. The data resource for each variable is listed in
Table 3. The transaction data for 2017 were obtained from the Centaline database, which provides
the residential project’s name, median unit price, address, constructed date, number of units, etc.
The database was provided by the Hong Kong Land Registry and market sales.
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Table 3. Data resource of variables.

Data Name Data Resource Unit

Residential value Centaline database HK$/m2

Accessibility index Hong Kong Population Census; Google Maps persons per km

Access to metro station Google Maps; Open Street Map km

Access to bus stop Google Maps; Open Street Map km

Access to CBD Google Maps; Open Street Map km

Distance to shopping center Google Maps; Open Street Map km

Distance to primary school GeoInfo Map; Google Maps km

Distance to priority
primary school

GeoInfo Map; Google Maps; Evaluation of
competitiveness of secondary school/primary
school/kindergarten education in Hong Kong

km

Distance to parks/
recreational facilities GeoInfo Map; Google Maps km

Distance to sport facilities GeoInfo Map; Google Maps km

Distance to cultural facilities GeoInfo Map; Google Maps km

Distance to seashore Open Street Map km

Distance to mountain Open Street Map km

Distance to cemetery Open Street Map km

Population density Hong Kong Population Census persons per km2

Median household income Hong Kong Population Census HK$/month

The accessibility index is calculated with the total number of employment in each area and the
network distance between each two areas. The data of the former were obtained from the Hong Kong
Population Census, whereas the latter were obtained from Google Maps (Google LLC, Mountain View,
CA, USA). The locations of the metro stations, bus stops, and CBD were processed in Open Street Map
(OSM) to ArcGIS (Esri, Redlands, CA, USA). Then, the network distance of each observation to the
nearest metro station, bus stop, and CBD was calculated using Google Maps or ArcGIS. The addresses
of shopping malls, primary schools, parks or recreation facilities, sports facilities, and cultural facilities
were obtained from GeoInfo Map. After converting and storing the coordinates in ArcGIS, the network
distance from properties to these facilities was identified by Google Maps. Notably, priority primary
schools were published by the Hong Kong Professional Education Press. The distance to the seashore,
mountains, and cemetery were calculated by OSM and ArcGIS. Population density and median
household income were obtained from the Hong Kong Population Census.

5. Results

5.1. Result of Reliability Interval Method

The surveys of 68 men and 88 women living in Hong Kong were available for this study.
The proportion of the four age groups in this survey was close to the proportion in Hong Kong
(Table 4). Of the participants, 12% had only primary education or below and 49% had college or a
higher level of education. Of the respondents, 18% did not work, since some of them were students or
elderly or retired. Of the participants, 16% worked as professionals. The proportion of participants
with a median monthly household income from HK$20,001 per month to HK$40,000 per month was
54%. A large number of respondents lived in Eastern and Yuen Long districts, at 17% and 10%,
respectively (Appendix A).
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Table 4. The proportion and population of the four age groups in this survey.

Age (Years) Sample Size in
This Survey

Proportion in This
Survey

Total Population
in Hong Kong

Proportion in
Hong Kong

15–24 16 10% 785,981 12%

25–44 50 32% 2,229,566 34%

45–64 61 39% 2,328,430 36%

65+ 29 19% 1,163,153 18%

Total 156 100% 6,507,130 100%

The RIM analysis results are shown in Table 5, which presents the relative importance of each
attribute and the variance of the results. Figure 8 presents the residential attitude metrics in Hong Kong.
The weighting of the accessibility attribute was 0.300. The weightings of the three sub-metrics under
the accessibility attribute, access to metro station, access to bus stop, and accessibility index, were larger
than 0.075. The public facilities attribute had the most sub-metrics, and the total weighting (equals
0.353) was larger than other three major attributes. The weightings of all sub-metrics within public
facilities attributes were less than 0.076. The environmental attribute contributed 17.9% of the four
major attributes. The sub-metric distance to the cemetery had the largest weighting in the residential
attitude metrics. The socio-demographic attribute had the fewest sub-metrics and lowest weighting
(0.168) among four major attributes. The weightings of two sub-metrics under the socio-demographic
attribute were more than 0.081.

Table 5. The results of reliability interval method. CV: center variance; IV: interval variance.

Attributes Sub-Metrics Interval Grade Grade Eigenvalue Weight Reliability CV IV

Accessibility

AI [3.8, 4.8] 4.3 0.075 0.38 3.28 5.04

METRO [4.4, 5.5] 5.0 0.087 0.46 2.33 3.86

BUS [4.3, 5.4] 4.9 0.085 0.44 2.43 4.03

CBD [2.5, 3.6] 3.0 0.053 0.48 2.25 3.80

Public facilities

SC [3.3, 4.3] 3.8 0.067 0.41 3.05 4.82

PS [1.9, 2.9] 2.4 0.042 0.40 2.81 4.48

PPS [2.4, 3.4] 2.9 0.051 0.35 3.54 5.44

PARK [3.5, 4.5] 4.0 0.071 0.36 3.39 5.26

SPORT [3.8, 4.9] 4.3 0.076 0.33 3.03 4.77

CUL [2.1, 3.2] 2.7 0.047 0.39 3.04 4.82

Environment

SEA [2.4, 3.4] 2.9 0.051 0.44 3.17 4.94

MOUN [1.7, 2.8] 2.2 0.039 0.37 2.79 4.46

CEME [4.6, 5.6] 5.1 0.089 0.32 2.41 4.07

Socio-demographic
PD [4.1, 5.2] 4.7 0.081 0.46 2.10 3.60

MHI [4.4, 5.5] 4.9 0.086 0.50 1.84 3.25

Figure 9 shows the weightings of the 15 sub-metrics based on the residents’ preferences.
The weightings of five sub-metrics—distance to the cemetery, access to a metro station,
median household income, access to a bus stop, and population density—were above 0.080.
This indicated that they had the most important influences on residents’ attitudes.
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5.2. Result of Hedonic Price Model

The descriptive statistics of the dependent variable and 15 independent variables in the analysis
of hedonic price model are presented in Table 6.
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Table 6. Descriptive statistics of variables.

Attribute Variable Minimum Maximum Mean Standard Deviation

Value VALUE 5584.20 15,768.30 9722.5293 2466.9615

Accessibility

AI 100.94 383.09 234.3628 70.57186

METRO 0.08 8.30 1.2433 1.65959

BUS 0.00 0.17 0.0494 0.03584

CBD 1.30 36.70 15.8198 10.18707

Public facilities

SC 0.10 8.30 0.4041 0.82951

PS 0.07 2.70 0.5593 0.38075

PPS 0.22 12.70 3.3594 3.47421

PARK 0.11 8.20 0.8265 0.92839

SPORT 0.06 6.00 1.0653 1.20858

CUL 0.06 10.30 1.2630 1.78701

Environment

SEA 0.01 5.47 1.2785 1.44220

MOUN 0.06 4.63 1.3860 1.00115

CEME 0.18 6.99 2.5023 1.81233

Socio-demographic
PD 101.00 175,338.00 27,995.3362 40,579.41621

MHI 4778.00 162,341.00 38,802.9741 25,357.32130

According to the correlation test, lnAI, PARK, CUL, and lnPD were removed from the analysis.
Table 7 shows the regression results of the hedonic price model. For the estimation of the accessibility
variables, both access to metro stations and access to the CBD had negative and significant influences
on housing prices. The average sales price of residential properties increased by 3.3% if the distance
to a metro station decreased by one meter. The sales prices of residential properties increased with
increasing proximity to the CBD. However, both public facilities and environment variables did not
significantly influence the residential values. For socio-demographic variables, the median household
income was statistically significant.

Table 7. The results of the hedonic price model.

Variable Coefficient Standard Error t Sig.

Accessibility
METRO −0.033 0.012 −2.884 0.005

BUS −0.384 0.36 −1.067 0.288
SC 0.033 0.018 1.832 0.070

CBD −0.016 0.002 −10.166 0.000
Public facilities

PS 0.008 0.034 0.239 0.811
PPS −0.006 0.005 −1.151 0.252

SPORT 0.004 0.015 0.266 0.791
Environment

SEA 0.003 0.011 0.269 0.788
MOUN 0.009 0.013 0.653 0.515
CEME 0.004 0.008 0.517 0.606

Socio-demographic
lnMHI 0.068 0.026 2.624 0.010

(Constant) 11,438.381 588.989 19.42 0.000
Summary Statistics

Number of observations = 116
F Statistic (prob.) = 30.648 (0.000)

R2 = 0.764
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6. Discussion

6.1. Comparision of the Impacts of Location Attributes on Residents’ Demand and Residential Value

Sustainability is a challenge of meeting human needs and maintaining a balance between
social, economic, and environmental development. We established the residential attitude metrics
to present residents’ demands from their neighborhoods in compact cities. A questionnaire survey
was constructed to collect data about residents’ preferences in terms of location attributes. The survey
data were analyzed by RIM to measure the weight of each attribute in the residential attitude metrics.
The hedonic price model was adopted to evaluate the impact of location attributes on housing prices.
Then, the influences of location attributes on residents’ needs and residential values were compared.
The findings can be used by planners and designers to prioritize significant elements in directing the
development of residential areas. These findings can help urban planners and policy makers to balance
residents’ demands and the economic interests of residential urban planning in compact cities for
supporting sustainable development. Five attributes in the residential attitude metrics had the highest
weightings: distance to the cemetery, access to a metro station, median household income, access to
a bus station, and population density. Only three attributes significantly influenced housing prices:
median household income, access to the CBD, and access to a metro station. The findings indicated
that residents’ preferences for location attributes were different from the influences of these attributes
on housing prices.

Comparing the influences of these attributes on residents’ needs and residential values, both access
to metro station and median household income have important impacts. MTR is the most popular
transportation mode in Hong Kong. Passenger trips through MTR accounted for about 42% of the
total passenger travel by public transport services in 2017 [69]. The public chose MTR as the initial
travel mode, including for traveling to work, study, or shopping [65]. The highly efficient MTR
network with comprehensive coverage has facilitated citizens’ daily commute and addressed passenger
demand. About 77% of commercial and office gross floor area and 45% of houses are located within
500 m of a metro station [70]. Residents first consider median household income when they decide to
purchase a new house, as it determines the affordable value of residential properties [49,63]. Access to
a metro station and median household income have close relationships with residents’ demand and
economic interest.

Other attributes had different levels of effects on residents’ demand and residential value.
Some attributes were found to be important for residents’ requirements. People in some Asian
countries, particular in Hong Kong, attach great importance to the Fengshui of houses [71]. They do
not like to live near cemeteries because they think it is unlucky. Since public transport is closely related
to citizens’ daily lives in compact cities, residents prefer to live in houses close to bus stops. In Hong
Kong, 45% of public passenger trips are completed using buses each day [69]. Different types of people
like to live in residential areas with different densities [63]. Public facilities in a neighborhood influence
residents’ willingness to purchase a new house. Abundant public facilities can protect residents’
physical and mental health. Residents need parks and sports facilities to relax, train, and communicate
with their neighbors. These attributes importantly influence residents’ attitudes, but do not significantly
impact housing prices.

Access to the CBD significantly influenced housing prices, but was not important in terms of
residents’ demand. The CBD in Hong Kong is regarded as a metropolitan business core with an
agglomeration of business activities [72]. It is also the political and cultural center. The CBD
is aggregated with buildings of government offices, international financial business buildings,
shopping malls, and museums. It is also one of the most expensive areas in the city. Thus, proximity to
the CBD was proven to have an important influence on housing prices [14,63,64]. Although people
work in many districts in Hong Kong, only 4% of citizens work in the CBD. Residents do not regularly
travel to the CBD. Therefore, they do not have a strong willingness to live close to the CBD.
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The findings showed that housing prices cannot reflect residents’ needs as they are controlled
by government policies on town planning, land supply, and the tax system [18,19]. To produce
benefits and profits, developers have constructed public facilities and other service utilities in areas
with high value. However, this exacerbates social inequity. Not all residents can afford high prices.
For sustainable development, urban planners and policy makers should not only consider the profit of
residential real estates, but also meet the current demands of residents in compact cities. Therefore,
we established the residential attitude metrics, which can help urban planners and policy makers to
prioritize aspects with high weights when they plan a new residential area. The metrics provide the
foundation for evaluating whether residential land use planning and policies balance the residents’
needs and economic interests in compact cities.

Urban planners and policy makers should pay more attention to residents’ needs during residential
planning and planning of policies for supporting sustainability. Residents’ demands from their living
environment focus on public facilities, the convenience of travel, and the social attributes of the
neighborhood in compact cities. First, some public facilities that residents dislike should be located far
from residential properties, such as cemeteries and waste treatment plants. Planners and policy makers
should provide sufficient public infrastructure and facilities, such as gyms, basketball courts, and parks.
The planning department should promote rapid railway investment and bus system construction in
compact cities. They need to provide walkable and public-transit-oriented development to create
sustainable neighborhoods. Urban planners and architects may provide a wide variety of housing
types (like single-family detached homes, multiple dwellings, and high-rise apartments) to meet the
needs of different residents.

6.2. Comparison with Evidence from Previous Studies

Previous empirical studies of Hong Kong commonly focused on the influences of housing
attributes on residential values. Few studies have estimated residents’ needs in compact urban
areas. However, housing prices are significantly influenced by government policies and real estate
developers. Residential value cannot fully reflect residents’ subjective requirements of a neighborhood.
Therefore, we evaluated residents’ preferences for location attributes in compact cities, and compared
the influences of location attributes on residents’ satisfaction and housing prices. In Hong Kong,
distance to the cemetery, access to a metro station, median household income, access to a bus,
and population density are the first factors considered by residents in their residential movements.
Housing prices are significantly influenced by variables including median household income, access to
the CBD, and access to a metro station.

Regarding the housing prices results, where the accessibility of the CBD and MTR stations were
examined, the influences were mostly consistent with those of previous studies [53,64,73]. For public
facilities variables, the number of secondary schools near the apartments was found to have a positive
impact on residential property values [64], whereas our estimates showed that the accessibility of
primary schools was non-significant for sales prices. For environmental attributes, we found that the
distance to the nearest seashore does not have a significant effect on residential values, which also
agrees with previous studies [53,73]. The distance to the nearest mountain was previously found to
have a significantly negative influence on housing prices, whereas the result in this study was the
opposite. Notably, all observations were obtained from the same district in previous empirical studies,
whereas our study area covered all political districts in Hong Kong. As for social-demographic
attributes like median household income, which was important for housing prices in our study,
previous studies rarely examined these attributes.

For the result of residents’ demands on their living environment in compact urban areas, which was
the main focus in this study, the evidence from previous studies was limited. Previous studies paid
more attention to the attitudes of different types of residents towards compact cities. The characteristics
of residents that prefer to move to compact urban areas were investigated. The results of empirical
studies indicated that residents with greater awareness of the environmental and social consequences
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of development patterns were willing to live in a compact and mixed-use neighborhood [74].
Residents’ age, household structure, neighbors, and apartment significantly influenced their attitudes
toward compact city living [75]. However, residents’ preferences for location attributes and needs
for the neighborhood in compact cities have rarely been studied. Regarding the results of residents’
preferences for compact neighborhoods, accessibility and proximity to public facilities had consistent
effects in previous studies [5]. However, we examined more attributes, including environmental and
socio-demographic attributes. We evaluated the compact urban residents’ demands on their living
environment and preference for location attributes. The results enrich the understanding of residents’
demands and expectations in compact cities.

The findings of this study complement the lack of research on residents’ living environment needs
in compact cities. The evaluation of residents’ preferences for neighborhoods in Hong Kong may
enhance the scope for generalizing the findings to other compact cities or regions. The findings may
help urban planners and policy makers to understand some attributes, such as distance to the cemetery
and access to metro station, that significantly influence residents’ satisfaction. Urban planners and
policy makers should prioritize these attributes in the decision-making during residential planning and
housing policy formulation. They can help other cities or regions with similar patterns of urbanization
to meet residents’ needs in their living environment and promote sustainable development.

7. Conclusions

Compact cities adopt high-density and mixed land use and transit-oriented development.
Good residential land use planning can meet residents’ needs, decrease travel costs, and promote
sustainable development. Recent literature has mainly focused on simulating residential movements
and investigating the influences of housing attributes on residential values. However, few studies
evaluated residents’ preferences in compact urban areas. More importantly, the impacts of location
attributes on residents’ demands and economic interest have rarely been compared. Therefore,
we developed the RIM to evaluate residents’ preferences for neighborhoods in compact cities.
The residential attitude metrics were developed to support sustainable residential land use planning
and policies. In the residential attitude metrics, public facilities are first considered by residents.
Distance to the cemetery, access to a metro station, median household income, access to a bus stop,
and population density are the most significant attributes at the second level. Notably, access to the
CBD, median household income, and access to a metro station significantly influence housing prices.
The comparison showed that proximity to the CBD had the most important impact on residential
value, but this factor was not significant for residents.

These findings provide more information about and insights into urban planning and policy
making to draft sustainable residential urban planning and housing policies and the related strategies
in compact cities. For sustainable development, urban planners and policy makers should pay
more attention to residents’ needs during the development of large and dense urban settlements.
They should balance residents’ demands and economic interests during residential land use planning
and policies. The residential attitude metrics can help them prioritize aspects with high weights when
establishing a new housing policy, and determine what actions should be taken to improve the quality
of the living environment. RIM can be a useful method for evaluating citizens’ attitudes toward other
types of land use, providing a win-win strategy for residents and local government to sustainably
increase and maintain residents’ quality of life.

This study is not without its limitations. The sample size in this survey was 165. Although it
covered the residents living in each district in Hong Kong, the current sample size cannot represent
the overall population. Thus this research can only be referred to as proof of concept. A much larger
sample size will be needed in future work. The conclusion will be more convincing. The questionnaire
survey was conducted within three metro stations in Hong Kong. More residents will be invited
to participate in the survey in the future, which should help improve the accuracy of the findings.
In the future, the metrics will be evaluated according to the preferences of different groups (e.g.,
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categorized by age, income, education). In addition, the residential attitude metrics should be further
extended to other compact cities or regions.
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Appendix A

Information of respondents.

Table A1. Information of respondents.

Name Type Number Proportion Proportion in
Hong Kong

Gender
Male 68 44% 46%

Female 88 56% 54%

Age

15–24 16 10% 12%

15–24 50 32% 34%

45–64 61 39% 36%

65+ 29 19% 18%

Education

Primary and below 19 12% 34%

Secondary/sixth form 61 39% 39%

post-secondary 76 49% 27%

Occupation

Managers and administrators 13 8% 10%

Professionals 25 16% 7%

Associate professionals 16 10% 20%

Clerical support workers 18 12% 14%

Service and sales workers 22 14% 17%

Craft and related workers 8 5% 6%

Plant and machine operators and
assemblers 12 8% 4%

Elementary occupations 14 9% 21%

Skilled agricultural and fishery workers;
and occupations not classifiable 28 18% 0%

Median monthly
domestic

household income

HK$ 0–6000 0 0% 15%

HK$ 6001–10,000 3 2% 11%

HK$ 10,001–20,000 34 22% 39%

HK$ 20,001–30,000 40 26% 15%

HK$ 30,001–40,000 45 29% 7%

HK$ 40,001–60,000 23 15% 7%

HK$ 60,000+ 11 7% 6%
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Table A1. Cont.

Name Type Number Proportion Proportion in
Hong Kong

District

Central and Western 5 3% 3%

Wan Chai 11 7% 2%

Eastern 27 17% 8%

Southern 13 8% 4%

Yau Tsim Mong 4 3% 5%

Sham Shui Po 4 3% 6%

Kowloon City 3 2% 6%

Wong Tai Sin 10 6% 6%

Kwun Tong 13 8% 9%

Kwai Tsing 14 9% 7%

Tsuen Wan 13 8% 4%

Tuen Mun 4 3% 7%

Yuen Long 16 10% 8%

North 5 3% 4%

Tai Po 7 4% 4%

Sha Tin 3 2% 9%

Sai Kung 3 2% 6%

Island 1 1% 2%
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