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aBStract. Demand for luxury housing units from the upper and upper-middle income groups in 
Hong Kong has been increasing over the last few years. as the market cannot satisfy demand, some 
prospective buyers have turned their attention to “special” housing units. This research paper attempts 
to investigate buyers’ preferences for two types of “special” units, namely duplex units and adjoining 
flats. The study investigates the price premiums paid by the buyers, and examines the effects of these 
special units on property price. The study employs two hedonic price models: one measuring the buy-
ers’ preference on duplex units and the other one measuring buyers’ preference on adjoining flats. The 
results show that buyers are willing to pay a larger premium for special residential units: hK$588/ft2 
more for a duplex unit and HK$934/ft2 more for an adjoining property unit, respectively. furthermore, 
a relatively larger premium is found for adjoining flats compared to duplex units. This implies that a 
property unit, purchased as an adjoining flat can add more value to the property price (in terms of $s 
per sq. ft.) compared with being a duplex unit.
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1. IntroductIon

Even though the housing affordability issue in 
hong Kong has been a serious problem, especially 
among many low and medium income households, 
there has been an increasing demand for luxury 
housing units by the upper middle and high income 
households over the last few years. With the rising 
aspirations of this sector in society, along with in-
creasing national income (and per capita income), 
there is an increasing demand for so-called “spe-
cial” housing units (i.e. duplex units and adjoining 
flats). as the market cannot satisfy demand, some 
prospective buyers have turned their attention to 
these types of “special” housing units, for some as 
a way of getting into the market, for others as a 
way of increasing their investment and diversifica-
tion into this type of asset. The main reason for this 
significant increase in demand for special units is 
the existence of the wealth effect and the limited 
supply of these units in the property market (fong 

2009). The wealth effect is defined as “…an increase 
in spending or consumption that accompanies an in-
crease in wealth, or merely a perceived increase in 
wealth.” (Pigou 1943). according to Cheung et al. 
(2004), property equity has dominated the wealth 
portfolio of typical middle-class hong Kong resi-
dents for a long time. Buying “bricks and mortar”, 
i.e. property, has been viewed as one of the safest 
stores of wealth as well as investment, according to 
Chinese tradition. These special housing units, in 
particular (i.e. duplex units and adjoining flats), are 
regarded as high quality durable investment goods 
as well as consumer goods. it is clear that people 
in hong Kong have begun, on one hand, to appre-
ciate the characteristics of these property units 
in terms of prestige value and potential for asset 
appreciation, and, on the other hand, to embrace 
green living (Jayantha, Wan 2012). Hence, these 
special housing units are in high demand in the lo-
cal property market.
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in response to this increasing demand, develop-
ers have begun to add some special units into their 
new housing projects, and most of them are in the 
form of penthouses1. Early examples of property 
developments incorporating penthouses include 
royal ascot in shatin, and more recent designs 
include ‘Manhattan Hill’ in Lai Chi Kok, ‘The Mas-
terpiece’ in Tsim Sha Tsui, ‘The Brand’ in yuen 
Long, and ‘festival City’ in Shatin. according to 
both local property agents such as Centaline Prop-
erty agency (2009) and ricacorp Properties Lim-
ited (2011) and consultants like Dudley surveyors 
Limited (2010), although the demand for these 
special units is rapidly increasing, the supply is 
still limited. This may be due to various reasons: 
including a lack of a clear understanding of the 
preferences of potential buyers (i.e. which type of 
units they prefer). as these types of units are rela-
tively new to the market, developers may be a bit 
reluctant to invest to the fullest in this niche until 
they are more certain of what potential buyers re-
ally prefer.

some developers may have doubts about their 
cost-effectiveness, especially as the cost of con-
structing them is comparatively higher than for 
standard units. for example, a construction cost 
premium of approximately 5–20% is associated 
with green construction (Gomez 2008). in this con-
text, it is very important for suppliers or develop-
ers to have a clear understanding of the needs of 
potential buyers in order to make efficient invest-
ment decisions to supply these units to satisfy the 
market demand. Specifically, it is necessary to find 
out which type of unit (duplex unit or adjoining 
flat) is more desirable and for which the potential 
buyers are willing to pay extra. The preferences of 
the buyers can be reflected by the market values of 
the duplex unit and adjoining flat, ceteris paribus. 
On the other hand, the inclusion of these special 
units (i.e. duplex unit and adjoining flat) in the 
development will bring value enhancement to the 
other units in the building that may lead to ap-
preciation of the property values of those units as 
well. it is therefore also important to understand 
and evaluate the effect of these special units on the 
property price of the whole development, if any.

Thus, three vital questions needed to be ad-
dressed in realization of satisfying the market de-
mand for this particular sub-housing market: (i) 
“are potential property buyers ready to pay more 

1 according to Dictionary of Architecture and Building 
Construction (2008), a penthouse is an apartment or 
suite of rooms at the top of a high-rise building.

for these special units or buildings?”; (ii) “Which 
type of unit is more preferred by the potential buy-
ers?”; and (iii) “How are these residential buildings 
with special units priced and valued in the mar-
ket?”. This is the threshold for the research.

The present study analyzes the buyers’ pref-
erence between duplex units and adjoining flats 
through investigating the premiums paid by the 
buyers for these two types of special flat designs. 
The study also attempts to examine the relation-
ship between these special units and the gener-
al property prices in these residential buildings. 
Thus, “duplex unit” and “adjoining flat” are taken 
as special units in the study. This research paper 
would enrich the housing literature significantly, 
as studies that investigate these special units are 
rare in the literature. according to the authors’ 
knowledge, this study is the first in Hong Kong 
to analyze this particular niche of the housing 
market comprehensively. The findings of this re-
search will be of great interest to private property 
developers, investors in the property market as 
well as scholars in hong Kong and elsewhere. The 
present study provides valuable insights into our 
current knowledge about the housing market in 
general, and the market sentiments of the demand 
for these less explored special housing units (sub-
housing market) in particular.

The paper is structured as follows. The follow-
ing section (Section 2) reviews the existing stud-
ies in the area of housing market literature, with 
special reference to wealth and income effects on 
housing, whilst Section 3 provides the theoretical 
framework for a Hedonic Price Model (HPM) of 
residential property development. section 4 dis-
cusses empirical estimates of the tested model, and 
the study concludes in section 5 with a summary 
and some suggestions for future research.

2. lIterature reVIeW of econoMIc 
factorS lInKed to real ProPerty 
aSSet PurcHaSe decISIonS

The demand for housing or housing consumption 
is influenced by many factors in any economic sys-
tem. There is a significant body of studies that 
investigates various aspects of housing consump-
tion available in the literature across the globe 
(e.g. yu 2004; Huang 2003a, 2003b; Huang, Clark 
2002; Clark, drever 2000; fu et al. 2000; Li 2000a, 
2000b; Zhang 1999; Logan et al. 1998, 1999; Bian 
et al. 1997; Myers, Baer 1996; Clark et al. 1994; 
Deurloo et al. 1994; Myers, Choi 1992; davies, 
Pickles 1985). These studies can be broadly di-
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vided into two main categories in terms of their 
perspectives.

The first perspective is mainly driven by eco-
nomic factors, with the main emphasis being the 
underlying market factors, whilst the second ap-
proach is dominated by demographic character-
istics and life-cycle events. The literature review 
of the present paper is limited to the economic 
perspective as the other approach is not in line 
its focus. according to this economic perspective, 
households, being rational thinkers, always try 
to maximize consumption / satisfaction within a 
given budget (arnott 1987). They believe income, 
wealth, and house prices as the most significant 
determinants of housing demand behaviour (e.g. 
Mayer, Englehardt 1996; Henderson, ioannides 
1987, 1985; deurloo et al. 1987; Plaut 1987; Ken-
dig 1984; McCarthy 1976).

Of these three factors, wealth and income ef-
fects have been the most significant factors that 
influence housing consumption. The wealth effect 
is an increase in spending or consumption that 
accompanies an increase in wealth, or merely a 
perceived increase in wealth (Pigou 1943). Total 
wealth can influence decisions on purchasing real 
estate wealth on one hand, while on the other, 
real estate assets (wealth) can increase consump-
tion. indeed, according to the life-cycle hypoth-
esis of ando and Modigliani (1963), consumption 
is significantly dependent on total wealth, which 
includes housing and real estate assets (physical 
assets) as well as human and other financial as-
sets. recently, Benjamin et al. (2004) estimated a 
consumption function for real estate and financial 
wealth, and concluded that real estate wealth has 
a greater influence on consumption compared to fi-
nancial wealth. it was found that an extra dollar of 
real estate wealth can increase consumption by 8 
cents compared to only 2 cents of financial wealth. 
These findings are also in line with the findings of 
Case et al. (2001). They found that the elasticity 
of consumption with respect to housing wealth is 
0.06 compared to 0.03 from wealth stock. Hurst 
and Stafford (2002) also find increases in hous-
ing wealth leads to positive marginal propensities 
to consume. However, the link between housing 
wealth and consumption is not always supported 
by empirical data. some researchers find that 
housing wealth has either no effect or only a lim-
ited effect on consumption. for example, hoynes 
and Mcfadden (1997) and Elliot (1980) mention 
that housing wealth has only a little impact on 
consumption, while Engelhardt (1996) finds almost 
no effect on consumption.

in the context of Hong Kong, there is a signifi-
cant positive relationship between wealth and real 
estate assets. as mentioned earlier, it is common 
that hong Kong people tend to accumulate wealth 
mainly through acquiring real estate assets. for 
example, Cheung et al. (2004) mention that real 
estate assets dominate the wealth portfolio of a 
typical middle-class hong Kong resident. Chiang 
and Ganesan (1996) state that during 1984–1995 
period, direct real estate investment outperformed 
property stock investment in terms of risk and re-
turn in hong Kong. it is clear that people in hong 
Kong tend to purchase real estate assets (housing) 
as an investment as well as consumption goods. 
more important, those special housing units with 
special features would be targeted more, since they 
are regarded as properties with a greater potential 
in appreciation of the value. as homebuyers are 
normally rational thinkers, they are willing to pay 
more for desirable housing attributes (Mok et al. 
1995).

The income generated from such ownership of 
property assets also is considered not only as a 
significant determinant of housing consumption, 
but also as a factor that can promote better qual-
ity housing consumption. Zarin and Bujang (1999) 
mentions that higher income often encourages up-
grading to better quality housing. With higher in-
come, housing affordability improves significantly 
and covers the occupancy costs including initial 
payment and the mortgage repayment. increas-
ing incomes may also enhance the ability and ex-
pectation of the growing middle and upper class 
groups of people to achieve higher expectations in 
the standard of living (Zarin, Bujang 1999), which 
would eventually have a positive impact on higher 
quality housing consumption such as condomini-
ums (special units).

in economics, superior goods are a commod-
ity such that consumption of them would have a 
higher rise of the wealth effect compared to normal 
goods, due to the higher positive income elasticity 
(Lam 2007). Special units such as duplex units, ad-
joining flats, flats with a garden, flats with a roof 
area, and combinations of the above, etc., doubt-
lessly can be regarded as superior goods because of 
their uniqueness, compared to typical flats, which 
are “normal” goods in nature. Therefore, special 
units may have a higher increase in demand 
among upper middle and upper income households 
as compared with conventional ones

in addition to the upgrading of housing quality, 
under conditions of asset appreciation, buyers tend 
to acquire special units as they are more unique 
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with special attributes and with a limited supply, 
so the appreciation potential of those properties 
is higher (Centaline Property agency 2009). This 
is very much in line with Chow (2008), Head of 
research at ricacorp Properties Limited. accord-
ing to him, with a low market interest rate, low 
recovery in total wealth and the stock market, the 
property market becomes more active and reliable. 
in particular, special units, with high appreciation 
potential, are the best choices to potential buyers. 
Transactions of special units have become more ac-
tive and the number of transactions has risen sig-
nificantly over the last 4 years (ricacorp Proper-
ties Limited 2011). Sharing the same view, dudley 
Surveyors Limited (2010) observe that the increas-
ing demand, together with the supply shortage of 
large units in the property market eventually re-
sulted in some owners altering their flats into ad-
joining flats or duplex units. These views from the 
local property agents share similar opinions which 
suggest that there is an increasing demand for 
these special units, for instance duplex units and 
adjoining flats, in the Hong Kong property market.

2.1. Housing attributes and prices

Property price is a function of a bundle of various 
attributes: physical (structural) attributes, envi-
ronmental attributes and neighbourhood (location-
al) attributes. Tse (2002) classifies these attributes 
into two main categories: utility-bearing attributes 
(i.e. structural characteristics of the property, lo-
cation of the site, and recreational facilities); and 
the neighbourhood characteristics (amenities such 
as views, provision of parks; and the presence of 
schools and community services). There is a signif-
icant a body of research studies that investigates 
the effect of these attributes on housing price. for 
example, the effects of structural attributes such 
as the size of the flat, floor level of the unit, age 
of the building, existence of balconies, number of 
bedrooms and bathrooms have been extensively 
investigated by researchers (e.g. Selįm 2008; Choy 
et al. 2007; Chau et al. 2004; Chau et al. 2003; Tse 
2002; So et al. 1997; Mok et al. 1995). Thus, there 
is a broad consensus in the literature of the effects 
of these attributes on property prices.

Effects of the neighbourhood environment on 
property prices have also been extensively inves-
tigated in the literature. impact of neighbourhood 
attributes such as accessibility to work and CBd, 
distance to railway stations and improvements in 
transportation on residential properties have been 
studied by many scholars (e.g. yiu, Wong 2005; 

Tse 2002; So et al. 1997; Mok et al. 1995). Effects 
of neighbourhood amenities such as presence of a 
landscaped garden, private swimming pool, club 
house, gymnasium, various sports facilities and 
shopping centres on housing property prices have 
also been studied in the literature (e.g. Bolitzer, 
netusil 2000; Tyrväinen, Miettinen 2000). impacts 
of these amenities have been found to be positive 
on property prices.

Orientation and the view from the premises are 
factors that have also been investigated extensive-
ly in the property market. These attributes have 
been considered very important in buying proper-
ties, specifically in Hong Kong. Possessing a sea 
view yields more satisfaction to the end-users and 
hence commands a higher transaction price (Choy 
et al. 2007; Benson et al. 1998; Mok et al. 1995).

however, in the literature not a single compre-
hensive study has been carried out to investigate 
the market for these special housing units, in par-
ticular, the effects of special units on the property 
price in hong Kong. a decade ago, Cheung et al. 
(2004) examined the popularity of residential units 
by means of a repeated sales pattern. By employ-
ing event history analysis, they found that duplex 
units had a negative / uncorrelated relationship 
with transaction intensity. This indicated that 
owners were less likely to sell these prestigious 
units and so they were inactive in second-hand 
property transactions. however, they just used the 
duplex unit as an independent variable in their 
study and did not investigate the effect of a class 
of special units (duplex or adjoining units) on the 
property price or the buyers’ preference. Thus, 
there has been very little attempt to analyze and 
understand the buyers’ preference, in terms of will-
ingness to pay, on these newly developed special 
units in residential buildings. Until this study this 
very important gap in the literature – investiga-
tion of the effect of special units on housing proper-
ty price and the willingness to pay for these special 
units in hong Kong –has been largely ignored in 
the literature for some reason. Specifically, in view 
of the wealth effect and increasing desire of the up-
per and upper middle income groups towards high 
quality and standard housing, it is important to 
carry out a study to fill this gap in the literature.

2.2. Definitions of a “duplex unit” and an 
“adjoining flat”

Penthouses have become one of the most common 
forms of special units in the property market in 
hong Kong. according to Dictionary of Architec-
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ture and Building Construction (davies, Jokinie-
mi 2008), a penthouse is an apartment or suite 
of rooms at the top of a high-rise building. nearly 
all of the recently developed residential develop-
ments / estates have incorporated the penthouse 
design, either in the form of a duplex unit, or as 
an adjoining flat, or a mix of the two.

in this same reputable source, a duplex unit 
means a dwelling of more than one storey within a 
large residential block, with its own private inter-
nal vertical circulation. The definition of a duplex 
unit is generally accepted as a single residential 
unit which spreads over two floors and is connect-
ed by an indoor staircase. On the other hand, a 
proper definition of an adjoining flat has not been 
found in the literature. in this paper, an adjoin-
ing flat refers to a single residential unit which 
constitutes the whole or nearly the whole of the 
size of two adjacent units (as viewed on plan di-
rectly below or above in the typical floors). Thus, 
an adjoining flat is defined as a single residential 
unit that combines two or more typical units and 
has a large floor area. This usually refers to the 
penthouse on the top floor of a residential block 
with an extremely large flat size (i.e. occupying the 
whole storey).

3. MetHodology

The study aims to investigate the buyers’ prefer-
ence for special housing units (duplex units and 
adjoining flats) and to examine the effects of these 
special housing units on property prices. The study 
employs two hedonic price models (hPm) to achieve 
these objectives: one measuring the buyers’ prefer-
ence on duplex units (Model 1); and the other one 
measuring buyers’ preference on adjoining flats 
(Model 2). Two models are employed because there 
are no examples of these two structures (both du-
plex units and adjoining flats) co-existing in the 
same residential building in hong Kong.

3.1. Hedonic price model (HPM)

The price of a housing unit can be regressed as a 
function of a set of housing attributes: structural, 
locational (neighbourhood) and environmental at-
tributes. These main attributes normally consist 
of smaller attributes (i.e. size and floor area of the 
house, view, location, transport etc.), making hous-
ing a heterogeneous good (sirmans et al. 2005). 
The hPm is an ideal analytical tool to analyze a 
non-homogeneous commodity in relation to its at-
tributes. The hPm allows the total value of the 

property to be broken down into individual attrib-
utes; while it also helps us to identify and analyze 
the effects of these individual attributes separately 
(hui et al. 2011). The ability to analyze and inter-
pret the implicit relationships between the com-
modity as a whole (here, residential property) and 
its characteristic sub-variables is the main the 
strength of hPm (freeman 1979). The hPm is 
also an ideal tool to estimate marginal willingness 
to pay, as it has the ability to approximate mar-
ginal implicit prices of various property attributes. 
in the present study, therefore, the hPm is used 
to evaluate the buyers’ preference (willingness to 
pay) for special housing units (duplex units and 
adjoining flats) and to analyze the effects of these 
special housing units on residential property price.

Though the residential property price is in-
fluenced by a wide variety of attributes, after a 
careful consideration eleven property attributes 
(variables) were chosen that can significantly in-
fluence residential property price and may also not 
be directly controlled by the special housing units. 
The eleven variables included in the model repre-
sent all the three main housing attributes, namely 
structural, locational and environmental factors.

The study proposes flowing two HPM models:
model 1 (Duplex unit)
Pricei

D = β0 + β1(flatsize)i + β2(flatroof)i + 
β3(age)i + β4(floor)i + β5(Orient)i + β6(Viewhw)i + 
β7(Viewmount)i + β8(Viewsea)i + β9(dUPLEX) + εi,

Model 2 (Adjoining flat)
Pricei

A = β0 + β1(flatsize)i + β2(flatroof)i + 
β3(age)i + β4(floorsq)i + β5(floor)i + β6(Orient)i + 
β7(ViewOpen)i + β8(Viewmount)i + β9(Viewsea)i + 
β10(mount)i + β11(aDJOin)i + εi,
where, dependent variable ‘Price’ represents the 
real residential property price, β1…β9 (model 1) and 
β1…β11 (model 2) are the coefficients of variables; 
β0 is the constant term and εi the error term. Table 
1 reports all the necessary details of the variables 
used in the two models.

3.2. Selection of data

To investigate buyers’ preference for duplex units 
and adjoining flats (and their impact on property 
prices), the transaction records of residential prop-
erties from three large-scale housing estates (heng 
fa Chuen, South Horizons and Chi fu fa yuen) in 
hong Kong were used in the analysis.

The purpose of having two models is threefold. 
Firstly, model 1 is to evaluate the buyers’ prefer-
ence on duplex units (how much premium they 
are willing to pay); whilst Model 2 is to evaluate 
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Table 1. The property attributes and their expected relationship with price
attributes abbreviation Characteristics definition Expected 

sign (+/–)
structural
(physical)

Price Transaction price selling price of the property in hK$/ft2 /
flatsize floor area Saleable area (excluding flat roof area) of the unit 

in sq. ft.
+

flatroof roof area flat roof area of the unit in sq.ft. +
aGE age of the unit age of the building in year at the transaction date –
floor floor level number of floors above the ground2 +

Location & 
environment

Orient Orientation of the unit 1 if the unit is facing the west, southwest and 
northwest direction; 0 if facing other directions

–

Viewhw facing highway/railway 1 if the unit is facing the a highway/railways; 0 
otherwise

–

ViewOpen facing open space 1 if the unit is facing an open space or a view with 
no obstruction; 0 otherwise

+

Viewmount facing mountain 1 if the unit is facing a mountain view; 0 otherwise +
Viewsea facing sea 1 if the unit is facing a sea view; 0 otherwise +

structural
(special)

dUPLEX Duplex unit 1 if the flat is a duplex unit; 0 otherwise +
aDJOin adjoining flat 1 if the unit is an adjoining flat; 0 otherwise +

buyers’ preference on adjoining flats. Secondly, we 
can make a comparison between these two special 
units in terms of premiums that potential buyers 
are willing to pay. Thirdly, we can also evaluate 
the effects of these special units on property price, 
separately, if any.

Model 1 (duplex unit)2

a total of 711 property transactions3 were col-
lected from a renowned and large private residen-
tial estate, heng fa Chuen housing estate. among 
them 279 (39%) property transactions are sales of 
duplex units whilst the rest (432: 61%) are with-
out duplex units. Heng fa Chuen is located at 100 
shing Tai road, Chai Wan.

The development was completed in 1989 with 
a total of 48 blocks. it contains 6,504 flats ranging 
in size from 556 to 990 square feet for typical units 
and 1,021 to 1,292 square feet for duplex units, 
respectively, in term of saleable area. all of the 20 
blocks are located on top of the podium in which 
17 blocks are 14-storey height and the remaining 
3 blocks are 13-storey height. The other 28 blocks 
contain 18 stories. This development provides nor-
mal units in lower floors and duplex units on the 
top floors, which are the 19-20/f, among 26 blocks 
each with 8 units in one storey (MTrC Ltd. 2011). 

2 it refers to the adjusted floor level of a residential flat. 
adjusted floor level is the number of storeys that the flat 
located on above ground level which may be different 
from the floor level stated in the sales brochure as devel-
opments may omit unlucky number (i.e. 4, 14, 24, etc.).

3 Duplicated and outlying transactions including trans-
actions with car parking space and transactions with 
extremely high or low transaction prices have been 
eliminated from the data set.

figure 1 shows the distribution of the blocks with 
and without duplex units in the estate.

Transaction data of 16/f to 19/f were gathered 
from 27 blocks which contained 26 blocks of build-
ings with duplex units. The development can be con-
veniently accessed by mTr, bus, and minibus. The 
accessibility to the heng fa Chuen mTr station is 
similar for all 27 blocks, being not more than 5 min-
utes from the MTr station. according to Tse (2002), 
any railway station located within 10 minutes4 

walking distance from a housing unit may not have 
a significant effect on the price of the housing unit. 
it is therefore assumed that there is no significant 
difference on the house prices of the selected sam-
ples that is caused by difference in accessibility 
to the transport. in addition, the amenities and 
recreational facilities such as car parks, clubhouse, 
swimming pool, children playground, and shopping 
mall and sport courts are shared by all the resi-
dents of all the blocks in the estate. as all these 
residential developments also comprise other fa-
cilities such as club-houses etc., it is not necessary 
to incorporate those attributes to the model.

Model 2 (adjoining flats)
a total of 687 property transactions were used 

for the model. These were collected from two large 
scale residential estates, (in which 376 transac-
tions are from south horizons in aberdeen and 
311 transactions are from Chi fu fa yuen in Pok 
fu Lam. among them 180 (26%) property transac-
tions are sales of adjoining flats (whilst the rest; 

4 The average waiting time for a public bus or cab was 
approximately 10 minutes.
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74% are without adjoining flat). Both of these de-
velopments provide small to large size residential 
units and some of them are adjoining flats.

south horizons was completed in 1995 with a 
total of 34 towers ranging in height from 25 to 42 
storeys. it comprises 9,812 residential units rang-
ing in size from 631 to 1,121 square feet for typical 
units and 1,107 to 1,630 square feet for adjoining 
flats, respectively, in term of saleable area and oc-
cupies 1.67 million square feet site area (hutch-
ison Whampoa Limited 2011). This development 

provides normal units on typical floors and adjoin-
ing flats on the top floors in 18 towers with 4 tow-
ers having 4 units and remaining 14 towers having 
2 units. figure 2 shows the distribution of blocks 
with and without adjoining flats in the estate. 
Transaction records were collected for the top two 
floors of the 18 blocks containing adjoining flats. 
Their occupation permits were issued between 22th 
november, 1991 and 2nd february, 1994. all of the 
selected properties are with either a building view 
or a sea view.

fig. 1. distribution of the blocks with and without duplex units in Heng fa Chuen
Source: Google maps.
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Chi fu fa yuen is located at Pok fu Lam in 
Hong Kong island and has a total of 20 blocks (ex-
cluding yar Chee Villas) each with 27 storeys. it 
comprises 4,240 residential units ranging in size 
from 518 to 1,270 square feet of saleable area. 
This development provides normal units on typi-
cal floors and adjoining flats on the top floors in 
all 20 blocks having 4 units each. figure 3 demon-
strates the distribution of the blocks in the estate. 
Transaction data of 26/f to 27/f were gathered 
from all the 20 blocks which containing adjoin-
ing flats. Most of the selected properties possess 
either a building view or a mountain view, and 
the others enjoy an open view. Both developments 
provide recreational facilities like swimming pool, 
residents club, children playground, sports courts 
and other facilities such as car parks and commer-
cial /shopping complexes that are shared by the all 
the residents in both estates.

The two residential estates (south horizons 
and Chi fu fa yuen) are also located in the same 
school networks for both primary and second-
ary schools in Hong Kong, (School network 18 
and southern District, respectively). in addition, 

fig. 2. distribution of the blocks with and without adjoining flats in South Horizons
Source: Wikipedia. retrieved from http://zh.wikipedia.org/wiki/file:South_Horizons_Map.svg

they are close to each other, both situated in the 
southern District, which is far from the city cen-
tre. Besides, no mTr stations are currently avail-
able5 near either development, so the degree of 
accessibility is the same. non-special housing unit 
equivalents were also chosen from the same mar-
ket segments in both models in order to cancel out 
the difference in geographical characteristics.

There are four reasons for selecting these pri-
vate housing developments for the study: (i) com-
parable household income group, (ii) comparable 
distance between properties and the mTr station, 
(iii) similar neighbourhood amenities (i.e. swim-
ming pools, parks and sports centers) in all three 
developments; and (iv) all these residential devel-
opments are with club-houses and other amenities. 
Thus, the study does not need to include those at-
tributes to the models. This may cancel out the 
effects, if any, caused by micro-level facilities such 
as transportation in the analytical model.

5 a new mTr station, namely south horizons, are now 
under construction on the MTr South island Line East 
Section and is scheduled to be completed in 2014.
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fig. 3. distribution of the blocks in Chi fu fa yuen
Source: Google maps.

3.3. data sources

Both models draw upon data from all three resi-
dential schemes, comprising both small scale and 
large scale housing units; with the unit sizes 
ranging from 518 sq. ft. to 1630 sq. ft. of saleable 
area. The number of property transaction records 
employed in model 1 is 711 and 687 in model 2. 
The data was collected within the period 1st Janu-
ary, 1992 to 30th november, 2011. The transac-
tion price is defined in the study as the transacted 
price of a residential flat per saleable area (exclud-
ing flat roof area) in terms of Hong Kong dollars. 
The transacted price is the selling price of the 
premise registered with the Land registry of the 
HKSar. Since property transactions do not take 
place concurrently, transacted prices are adjusted 

to eliminate the time effects by using the monthly 
residential Property Price index6 issued by the 
rating and Valuation Department, according to 
the classes7.

The transaction records and property informa-
tion including the considerations, saleable areas, 

6 for transactions took place during 1992, Quarterly 
residential Property Price index is used due to the 
unavailability of data from the rating and Valuation 
department.

7 according to the rating and Valuation Department 
(2011), private domestic units can be divided with ref-
erence to their saleable areas as follows:

 Class a – saleable area less than 40 m2

 Class B – saleable area of 40 m2 to 69.9 m2

 Class C – saleable area of 70 m2 to 99.9 m2

 Class d – saleable area of 100 m2 to 159.9 m2

 Class E – saleable area of 160 m2 or above
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aspects of the properties, date of occupation of the 
building, etc. were obtained from Economic Prop-
erty research Centre (EPrC) Limited and crossed 
checked with Centadata, which is established 
by Centaline Property agency. EPrC provides 
a database that records all the registered prop-
erty transaction in the Land registry since 1991 
in hong Kong. The data provided in Centadata is 
based on the registered property transactions in 
the Government Land registry. When necessary, 
a land search was obtained from the Land registry 
for verification and supplementary purposes. other 
property information is obtained through various 
government departments and site investigation. 
Location, geographical and neighbourhood informa-
tion of the selected buildings are gathered from the 
Geoinfo Map powered by the Lands department. 
floor plans of some of the selected properties were 
collected from the Building Records Access and 
Viewing On-line (BraVO) system established by 
the Buildings Department. The building manage-
ment information employed in this research was 
obtained from the Database of Private Buildings 
in Hong Kong provided by the home affairs De-
partment. recreational facilities associated with 
the chosen residential developments were verified 
through property agents’ and developers’ websites. 
site investigation was also conducted to identify the 
views, accessibilities, etc. of the properties.

3.4. Statistical interpretations in the HPM

Empirical results of hPm (regression model) are 
generally interpreted and analyzed by using nu-
merous simple statistical techniques (i.e. t-test, 
F-test and adjusted R2). Our hPm has eleven in-
dependent variables, and the t-test is used to test 
whether each parameter of a variable is significant 
or not. This is done by comparing the estimated 
t-value with the critical t-value. an independent 
variable is said to be significant if the absolute 
t-statistic for that coefficient of the variable is 
greater than the critical value. That implies that a 
particular variable has a significant impact on the 
dependent variable. another important statistic in 
the regression model is the F-test, which reflects 
the overall performance of the model. The overall 
model is said to be performing well or is statisti-
cally highly significant if the estimated F-statis-
tic is larger than the critical value. That means 
the independent variables included in the model 
jointly explain the dependent variable satisfacto-
rily. finally, the explanatory power of the model 
is evaluated through the adjusted R2 value that 
ranges from 0 to 1; and the greater the value of 

it, the better the model. high values of R2 indicate 
that the independent variables selected, together 
substantially explain the behaviour of the depend-
ent variable (meaning that no significant variables 
are missing).
Table 2. Summary of descriptive statistics (Model 1)

Variable mean sTD min max
Price 9010.88 1806.72 2177.00 15472.00
flatsize 770.01 202.62 556.00 1229.00
flatroof 68.50 92.34 0.00 292.00
aGE 14.56 5.30 5.73 25.24
floor 17.14 0.88 15.00 19.00

4. eMPIrIcal fIndIngS

4.1. Results of model 1 (Duplex unit)

Table 2 presents the descriptive statistics of the 
variables used in model 1. Empirically estimated 
coefficients and the explanatory power of the mod-
el along with statistical measures are presented in 
Table 3. all the employed independent variables 
(except Orient) are found to be highly significant 
at conventional levels and also bear the antici-
pated theoretical signs of variables. The adjusted 
R2 value of 0.745 indicates that around 75 percent 
of the total variation of residential property price 
can be described by the explanatory variables, and 
this is quite a high value. The estimated F-value of 
231.95 (p-value is 0.000) also suggests that the set 
of explanatory variables chosen are jointly statisti-
cally significant and at least one of the independ-
ent variables is able to explain the variation of the 
property price in the model. Confidence interval 
levels (at 95%) were also tested for all the esti-
mates of independent variables8. all the estimated 
coefficients are within the range of 95 % confidence 
level, confirming the reliability of the estimates.

The most relevant and significant variable in 
the study is dUPLEX, and as anticipated, it is 
found to be statistically highly significant. The es-
timated t-value of 2.408 and p-value 0.016 suggest 
that the variable dUPLEX is highly significant at 
5 percent level. The coefficient of 588.54 of dU-
PLEX means a property being a duplex unit can 
add value and raise the property price by $588.54/
sq.ft. To put it differently, potential buyers are 
ready to pay $588.54 more per square feet for a 
duplex property unit than for a normal/typical 
unit. This tells us that if a residential building has 
duplex units, the value of the other units in the 
residential property increases significantly.

8 not reported in the text, but available upon request.
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a duplex unit can enhance the living standard 
of the end user due to the protection of privacy 
among users through the separation of spaces into 
two floors. in addition, the property owner can en-
joy the prestige value of the duplex unit because 
of the limited supply of these units in the market. 
The result shows that the quality of housing prop-
erty in terms of prestige and living standard seems 
to be playing an important role in buyers’ decisions 
on purchasing a property. as duplex units are now 
well recognized housing units with these attrib-
utes, potential property buyers may be willing to 
pay a premium for these special housing units that 
enhance their prestige level and living standard.

all the other explanatory variables (except Ori-
ent) incorporated into the model are also statisti-
cally significant. The coefficient of 3.229 of flat-
size suggests a positive relationship between the 
saleable area (excluding flat roof area) and the 
property value per square feet. Buyers are willing 
to pay a higher price as they can enjoy a larger liv-
ing space. it reveals that a property with a larger 
perimeter and larger living area naturally tend to 
appreciate more rapidly (Cebula 2009). The result 
is consistent with previous research works (e.g., 
Mok et al. 1995; So et al. 1997; Chau et al. 2003). 
Variable flatroof is also found to be highly sig-
nificant (t-statistics of 3.734 and p-value of 0.000) 
with the coefficient of 4.056. This indicates that 
potential property buyers value a flat roof area as 
part of the property and are willing to pay $4.056 
for every 1 square foot of flat roof area. in other 
words, every 1 sq. ft. of flat roof area causes the 
property price (per saleable area) (excluding flat 
roof area) to increase by $4.056. The positive re-
lationship is obvious since the property price per 
saleable area by definition excludes the flat roof 
area. With a bigger flat roof size, the property 

owner can enjoy a larger open space for leisure 
and recreational activities, for example barbeque, 
resting, feeding pets, etc. hence, the purchasers 
are willing to pay a premium for the added benefit 
of a flat roof area.

The negative coefficient of age (–45.506) im-
plies a negative correlation between building age 
and property price (per square feet) with a rate of 
$45.506/sq. ft. per year. The estimate is significant 
at 5% level with t-statistics of –6.948 and p-value 
of 0.000. This finding is consistent with Mok et al. 
(1995) and Choy et al. (2007) and Coulson and Lahr 
(2005). The age of a building is expected to link 
negatively with the property value as the build-
ing structure deteriorates physically with time. 
Potential buyers obviously pay only lower prices 
for older buildings as structural defects are gener-
ally found in aged properties requiring significant 
maintenance, so buyers pay only lower prices.

The coefficient of floor has a positive sign with 
a value of 187.311, which means that the higher 
the floor level of the property is located, the higher 
the property price per square feet with a rate of 
$187.311. for each successive floor level. The result 
is significant at 5% level with t-statistics of 2.843 
and p-value of 0.005. This suggests that the buy-
ers are willing to pay more ($187.31 per square 
foot) for a unit at higher level to enjoy the better 
view and the cleaner air. Generally, higher level 
units enjoy cleaner air and better view, and fewer 
mosquitoes, compared with properties located at 
lower floor levels and this is totally true in Hong 
Kong. The result is in line with previous research-
ers such as Mok et al. (1995), so et al. (1997) and 
Chau et al. (2003).

Property buyers treat ‘orientation’ as a key fac-
tor when purchasing a property in hong Kong. The 
reason being that the West direction is normally 
considered as the worst orientation because units 
facing West would be a lot warmer in summer, 
whilst on the other hand; units facing South di-
rection would enjoy a better ventilation (airflow) 
and better natural lighting. however, the results 
do not support this view. The variable Orient is 
found to be insignificant even though it bears the 
expected negative sign. This suggests that buyers 
do not take orientation into serious considerations 
in purchasing properties. The reason may be partly 
because some blocks in selected residential estates, 
for instance heng fa Chuen, are surrounded by 
other blocks of building or mountain and thus have 
a less exposure to excessive sunlight. The obstruc-
tion of sunlight may somehow reduce the negative 
impact on some of the units.

Table 3. Coefficients of the model 1 (Duplex)

Variable Coefficient t-statistic sig.
Constant 3465.965* 3.111 0.002
flatsize 3.229* 5.414 0.000
flatroof 4.056* 3.734 0.000
aGE –45.506* –6.948 0.000
floor 187.311* 2.843 0.005
Orient –102.268 –1.367 0.172
Viewhw –229.866** –2.190 0.029
Viewmount 390.095** 2.511 0.012
Viewsea 1368.619* 8.530 0.000
dUPLEX 588.540** 2.408 0.016
adj. R2 0.745
F-value 231.950

*, ** indicate significant at 1% and 5% levels, respectively.
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The view factor is another significant element 
in Hong Kong that influences purchasing decision 
of a property (see for example, Mok et al. 1995). 
sea view is considered as the best, followed by the 
mountain view for many property buyers whilst 
units having high-way view or obstruction with 
adjacent buildings and structures are considered 
negatively. findings of the model support this 
view. The negative coefficient (–229.866) of Vie-
whw indicates that the possession of a highway or 
railway view lowers the property price (per sq. ft.) 
significantly. The result is significant at 5% level 
with t-statistics of –2.190 and p-value of 0.029. it 
is obvious that traffic noise and air pollution aris-
ing from the highway or railway cause an undesir-
able living environment to the end user leading 
to discounts in the property value. This finding is 
also in line with previous works (e.g., nelson 1982; 
Theebe 2004; Brandt, Maennig 2011). on the other 
hand, the positive coefficient of ViewMount sug-
gests that possession of a mountain view enhanc-
es property price (per square foot). it is obvious 
that the tenants would appreciate a mountain 
view (compared to a highway or buildings view) 
as it is pleasing to have a green view to the eye 
of the end user, and hence they are willing to pay 
a higher price for such properties. The most ap-
preciated view by the buyers is the sea view; and, 
this is very clearly reflected through the result. 
Highly significant positive coefficient (1358.619) 
of Viewsea indicates that the possession of a sea 
view would increase the property price dramati-
cally, by $1358.619/sq.ft. Potential buyers would 
be willing to pay a larger premium if the unit pos-
sesses a sea view as the sea view can yield more 
satisfaction to the end users with a better living 
environment. The estimate is significant result at 
1% level with -statistics of 8.530 and p-value of 
0.000. This finding is also consistent with previous 
studies (e.g., Mok et al. 1995; Choy et al. 2007).

all these physical and locational attributes 
have been well documented in the literature with 
regard to the housing price. for example, floor 
area of the unit (Cebula 2009; neill et al. 2007; 

sirmans et al. 2005; Coulson, Lahr 2005; Chau 
et al. 2003; So et al. 1997; Mok et al. 1995), age 
(Choy et al. 2007; neill et al. 2007; Coulson, Lahr 
2005; Sirmans et al. 2005; Mok et al. 1995), floor 
(Jayantha, Wan 2012; Chau et al. 2003; So et al. 
1997; Mok et al. 1995), orientation (Jayantha, Wan 
2012), view (Brandt, Maennig 2011; Theebe 2004; 
Mok et al. 1995; nelson 1982).

4.2. Results of model 2 (Adjoining flat)

Descriptive statistics of the data series for the 
model are summarized in Table 4. The empiri-
cal estimates of variables of the model 2, includ-
ing t-statistics and other measures are shown in 
Table 5. The adjusted R2 (0.81) suggest that 81 
percent of the total variation of housing price (for 
saleable area) can be explained by the attributes 
of the model, meaning that is has a very high ex-
planatory power. again, as in model 1, all the ex-
planatory variables (excluding Orient) are found 
be significant at conventional levels. The F-statis-
tic value of 266.09 indicates that the overall model 
performs very well and all the selected explanatory 
variables are jointly statistically significant.

The main emphasis of the model is on aDJOin, 
which represents the special housing units (adjoin-
ing flats). as in model 1, it is found that variable 
adJoin (special unit) is highly significant and 
bears the expected positive sign. The estimated 
coefficient of adJoin is 934.079, which is much 
larger than (estimates for dUPLEX) that of in 
model 1. The t-statistic (2.513) along with 0.012 of 
corresponding p-value indicates that the aDJOin 
variable is highly significant. Thus this variable 

Table 4. summary of descriptive statistics (Model 2)

Variable mean sTD min max
Price 8852.52 2555.75 3608.00 21426.00
flatsize 852.41 295.64 518.00 1654.00
flatroof 100.01 177.25 0.00 541.00
aGE 14.17 8.55 0.00 32.58
agesq 273.88 269.01 0.00 1061.51
floor 32.85 6.57 0.25 42.00

Table 5. Coefficients of the model 1 (Adjoining)

Variable Coefficient t-statistic sig.
Constant 1786.530* 1.854 0.064
flatsize 2.690* 5.376 0.000
flatroof 4.469* 4.442 0.000
aGE –56.700* –2.833 0.005
agesq 1.538* 2.618 0.009
floor 110.119* 4.763 0.000
Orient –101.477 –0.999 0.318
ViewOpen 596.154* 3.226 0.001
Viewmount 338.198** 1.977 0.048
Viewsea 1040.848* 6.207 0.000
aDJOin 934.079* 2.513 0.012
adj. R2 0.810
F-value 266.086

*, ** indicate significant at 1% and 5% level, respec-
tively.
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exerts a strong positive impact on residential prop-
erty price. The coefficient of 934.079 suggests that 
a property being an adjoining flat can add val-
ue and raise the property price by $934.079 per 
square feet. Put differently, potential buyers are 
willing to pay $934.079 more per square feet if it 
is an adjoining property unit. This means if a resi-
dential building is with adjoining flats, the value of 
the other normal units in the residential property 
also increases significantly. adjoining flats by their 
nature improve the living standard of the end user 
due to a wider view and extensive enlargement of 
floor spaces. in addition, great prestige feeling val-
ue that potential buyers have living in such a unit 
encourages them to pay extra money for the prop-
erty being an adjoining flat. This finding is in line 
with the results obtained from model 1. The find-
ings of both models indicate that potential prop-
erty purchasers value special units (Duplex units 
and adjoining flats) and are ready to pay an extra 
amount of money for them. This is very much in 
line with findings of some of the previous stud-
ies. for example, Cebula (2009), Coulson and Lahr 
(2005) and Sirmans et al. (2005) find out that de-
sirable internal luxury housing attributes such as 
courtyards, number of bedrooms and bathrooms, 
stories in structure, garage car spaces, square 
footage, the presence of a deck, a pool/hot-tub, etc. 
are positively related with the real housing price. 
These special units (Duplex units and adjoining 
flats) possess all these housing attributes. similar 
to model 1, all the other variables (except Orient), 
are also found to be highly significant, implying 
the fitness of the model.

4.3. Difference in magnitudes of price effect 
between Model 1 and Model 2

in an attempt to compare these two models, the 
magnitudes of price effects between these two 
cases are analyzed in this section. models 1 and 
2 clearly indicate that potential buyers value spe-
cial units (duplex units and adjoining flats) and 
are ready to pay a premium for them. Both models 
also show that special units exert a clear positive 
impact on property price.

The empirical results summarized in Table 6 
clearly show that the coefficients of special units in 

both models are highly significant. This suggests 
that potential property buyers are happy to pay 
an extra amount over and above typical units (a 
premium) for special units: duplex units and ad-
joining flats. Potential buyers normally tend to 
appreciate and value a better living environment, 
and hence are willing to pay a higher premium for 
these units. However, the magnitude of coefficient 
of adJoin is much larger than that in dUPLEX: 
588.054 and 934.079, respectively. That means po-
tential buyers are willing to pay a higher premium 
for adjoining flats compared to duplex units: a pre-
mium of HK$934/ft2 compared to hK$588/ft2. in 
other words, a property being an adjoining flat can 
add more value (i.e. HK$346/ft2) to the property 
price compared with being a duplex unit. The re-
sult indicates that buyers prefer an adjoining flat 
than duplex unit. it can be therefore concluded 
from the empirical results that an adjoining flat 
has a greater positive impact on the property price 
and is more preferred by homeowners in hong 
Kong compared with duplex unit. This situation 
could be explained this way.

Though duplex units enhance the prestige im-
age and provide a house-like feeling for the own-
ers, it also has some disadvantages for the users. 
Duplex units normally comprise of two stories 
with a stair case, and staircase occupied some 
floor spaces of the unit. However, adjoining flats 
do not have this disadvantage. also, older people 
may not feel safe in climbing stairs, so adjoining 
floor space would be safer and preferable. on the 
other hand, adjoining flats enhance the floor space 
usage and also possess a broader view. Thus, in-
vestors specially consider adjoining flats as a good 
investment.

5. SuMMary and concluSIonS

The study aimed to investigate the buyers’ prefer-
ence for special housing units (duplex units and 
adjoining flats), and to examine the effects of these 
special housing units on property prices. This re-
search issue was investigated by adopting two 
models (cases). The empirical results suggest that 
special units can add value and raise the property 
price significantly. Potential buyers are willing to 
pay hK$588/ft2 and HK$934/ft2 more for a duplex 
unit and an adjoining property unit, respectively. 
in other words, the findings suggest that poten-
tial buyers are willing to pay a larger premium 
for special housing units. for example, one may 
be willing to pay HK$ 588,000 (model 1) and HK$ 
934,000 (model 2) more on a duplex unit and 

Table 6. Comparison of coefficients of special units 
(Duplex and Adjoining)

Coefficient t-statistic Sig.

Model 1 (Duplex) 588.540 2.408 0.016
Model 2 (Adjoining) 934.079 2.513 0.012
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adjoining flat, respectively, with floor area of 1000 
square feet. The results also suggest that potential 
buyers are willing to pay a higher premium for 
adjoining flats compared to duplex units. in other 
words, a property being an adjoining flat can add 
more value (i.e. HK$346/ft2) to the property price 
compared with it being a duplex unit. This also 
means if a residential building is with both types 
of special units (duplex and adjoining flats), the 
value of the other normal units in the residential 
property also increases significantly.

The findings can be used to draw several con-
clusions. first, special units, and in particular, 
adjoining flats, can be seen as a good marketing 
prospect for property developers. as more and 
more buyers now tend to embrace quality sustain-
able housing attributes, these special units will en-
hance the marketability of their portfolios. These 
special units with good quality and a healthy liv-
ing environment make potential buyers pay more 
for these special units that in turn increases the 
seller’s profit margins. Thus, increasingly, develop-
ers may tend to incorporate special units into their 
new developments.

second, these special housing units are also 
attractive to the potential buyers in the second-
ary property market. for example, these special 
residential buildings with special units with green 
features may be the de-facto standard for refur-
bished as well as for brand new properties in the 
future. These units, enhancing the feeling of an 
environmentally- friendly lifestyle, provide a bet-
ter and attractive icon to the property in the mind 
of the potential home buyers. Therefore, this can 
significantly improve their competitiveness (over 
the others) and their marketability, commanding 
a better price for the property, in the second-hand 
market.

These findings prompt some important impli-
cations. for policy decision makers, in particulars 
for homebuilders, the findings of this research may 
help to better understand market needs for upper 
and high income categories and the strength of the 
market to exploit the tastes of these special units 
with special environmental concerns in investment 
decisions. although developers have to spend more 
for constructing special units, they recognize that 
increasing public awareness of these special units 
with sustainability attributes is indeed a business 
opportunity for them.
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