
Resources and Environment 2014, 4(1): 1-12 
DOI: 10.5923/j.re.20140401.01 

 

How and Much Does the Housing Market Pay for 
Environmental Amenity? A Malaysian Case 

Abdul Hamid Mar Iman1,*, Tan Yu Tian2, Suriatini Ismail3 

1Environment and Natural Resources Sub-Cluster, Faculty of Earth Sciences, Universiti Malaysia Kelantan,                     
17600, Jeli, Kelantan, Malaysia 

2Department of Real Estate, Faculty of Geoinformation and Real Estate, Universiti Teknologi Malaysia, 81310,                   
Johor Bahru, Johor, Malaysia 

3Faculty of Creative Technology and Heritage, Universiti Malaysia Kelantan, 16300 Bachok, Kelantan, Malaysia 

 

Abstract  There has been no empirical evidence of the importance of environmental amenity to house price reported from 
a developing market. This paper fills in the gap by taking the state of Terengganu, Malaysia as a case study. Based on the 
stated preferences for environmental amenity among potential home-buyers and 442 sale transactions recorded between 2006 
and 2010, environmental amenity elements were included in the hedonic model of house price. The empirical results were 
generally consistent with those obtained from respondents’ feedbacks. This paper concludes that there is evidence to show 
that the housing market the study area places a significant importance of environmental amenity. As an implication, 
environmental amenity should remain as a major factor in a sustainable housing market in Malaysia. 
Keywords  Environmental Amenity, Hedonic Model, House Price 

 

1. Introduction 
Property price measures differences in people’s 

desirability for the environmental services rendered by a 
property[1]. From human ecology perspective, the natural 
environment influences people’s residential choices which 
result from human interactions with particular environmental 
components such as land, water, air, land cover, and other 
natural resources[2,3]. In general, the environment could 
supply amenity or disamenity to residents based on its 
different elemental characteristics[4]. For example, people 
will pay a premium for attractive views[5]. 

However, environmental amenity does not actually yield 
an evidently quantifiable price in the market. Fortunately, the 
implicit prices of environmental amenity could be estimated 
by regressing house price on the amenity that is inherent on 
site. This is different from the popular option for valuing 
environmental amenity which is often based on the stated 
preferences methodology[6]. However, no attempt has been 
made to estimate the implicit price of environmental amenity 
or to differentiate between amenity types and qualities in the 
Malaysian housing market. This might be caused by the 
difficulty in determining the level of house price differentials 
attributable to particular amenity features[7]. 

Views observable from homes, for example, are  
 

* Corresponding author: 
hamid.m@umk.edu.my (Abdul Hamid Mar Iman) 
Published online at http://journal.sapub.org/re 
Copyright © 2014 Scientific & Academic Publishing. All Rights Reserved 

sometimes embedded in a price model as independent 
variables, with a limited analysis on the value of 
environmental amenity[5]. In other words, houses are 
commonly classified as “view” property or “non-view” 
property, with no attempt to distinguish between different 
qualities of view[8]. As a matter of fact, there is real need for 
a comprehensive measurement of the quality (e.g. panoramic, 
partial, or poor) and type (e.g. water, mountains, valleys) of 
environmental amenity[9]. As mentioned, generally, a 
regression method can be used to estimate the contribution of 
a particular characteristic on some composite commodity (in 
this case, house) from the property itself[10,11,12]. In view 
of this, our study attempts to examine the differentiation of 
view amenity by both type and quality in assessing the 
premium offered by the market in house purchase. 

The state of Terengganu, Malaysia is chosen for study on 
two main reasons. First, being a state with a long coastal line, 
it has a good mix of ocean and inland water views while 
having a good proportion of terrestrial landscapes. Second, 
our analysis of property data from the Property Market 
Reports (various years) shows that the state of Terengganu 
still stands at the bottom four of least dominant property 
markets in Peninsular Malaysia, in terms of volume of 
property transaction. Based on data for 2007, the state’s 
property market is dominated by residential (54%) and 
agriculture (30%); the rest is made of development land 
(12%), commercial (3.5%), industrial (0.2%), and others 
(0.3%)[13]. In terms of price, Terengganu still has among the 
“cheapest” properties in the country, reflecting a less mature 
market stage. Further scrutiny of the data from the Property 
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Market Reports (various years) finds that this trend has 
persisted over a long period of time from 1978 to 2012.  

Our analysis and property site inspections also discovered 
that despite being in urban, semi-urban, and semi- country - 
side, many properties are still surrounded by multiple 
landscape views, providing various environmental amenity 
elements to these properties. The question are, with such a 
conspicuous phenomenon, do home buyers notice its 
significance and, thus, attach it to the asking price of 
residential properties in the area? How and much does the 
market pay for environmental amenity? 

2. Literature Review 
2.1. Environmental Amenity 

In the simplest terms, environmental amenity refers to a 
view of scenery of a portion of a territory whose eyes can 
comprehend in a single view[14]. It is a scene generated via 
observation, either on natural or built environment from one 
focal point that provides inspiring vistas and pleasing 
environment while contributing to the economic value and 
comfortable enjoyment of real property[15,16]. 

The number of past studies measuring the effects of 
environmental amenity on house price has come to the 
hundred and listing all of them would be unproductive. With 
this sheer number, perhaps, there are little issues left to be 
learnt from any new study. Notwithstanding this, the specific 
amenity elements that significantly influence house price and 
their magnitudes of effect will never be the same from one 
case to another and, therefore, the actual outcomes remain to 
be determined empirically. 

Overall, the most prevailing types of amenity measured 
are ‘view’ and ‘distance’ or ‘proximity’. Examples of view 
include general view, ocean view, water view including lake 
and river, open space, park, garden, woodland, green 
strip/space, and mountains view.  Examples of distance or 
proximity are distance to water bodies such as beach, coast, 
seashore, river, lake, proximity to forest, public park, garden, 
urban landscape, distance to agriculture and water, and 
distance to nearest mountains. To illustrate a few cases, 
among the impacts on house price of environmental amenity 
elements being evaluated are appearance of the residential 
area, air quality, area of trees and greenery nearby[9]; views 
of woodland, urban area, and open water area[17]; land uses, 
air and water quality[18]; and  environmental attributes 
such as view of green spaces and proximity to wood and 
water bodies[19]. This later study has focused on 
environmental externalities such as view of green space, 
water body, street, and building[5,20]. 

Environmental beauty is often embedded in landscape 
components, as it is a physical trait of the landscape. Thus, 
researchers often relate environmental beauty to the 
landscape background such as sea, river, and mountain. 
Pleasant environmental amenity such as ocean frontage, 
ocean, and lake views usually contributes to the positive 

impacts on residential property value[8,21]. However, it 
does not mean that all the visual impacts of these landscapes 
will definitely give a positive impact on house price. 
Unappealing views such as weak quality of view and 
cemetery view, for example, lead to the reduction in 
residential property value[5]. 

Due to the heterogeneity of preferences towards the 
variety of environmental amenity, consumers’ fondness is 
considered to be a major problem in estimating the 
willingness to pay for environmental attributes. Several 
researchers presumed that preference on environmental 
aesthetics actually depends on the views observed, which 
would possess a knowledgeable perception or prospective 
functional significance for the perceiver[22, 23]. Therefore, 
it is important to have an understanding of people’s 
evaluation and preference decisions in environmental view 
assessment. In this context, some studies have classified 
environmental amenity according to natural and built 
environment and discovered that people prefer view of 
natural environment to built environment[22,23]. This paper 
is also scoped to natural environment to represent 
environmental amenity. 

With the exception of China, most of the studies cited 
above focused on the developed property market. Do home 
buyers in a developing property market like Malaysia also 
consider environmental amenity elements in their home 
purchase? If yes, are these elements being capitalized into 
home price? In a study on residential waterfront 
development in Malaysia, it is said that panoramic water 
view adds an improvement to the value of waterfront 
property for a total of 59%[24]. Our study indirectly attempts 
to verify this claim. If the result is positive, we can argue that 
accounting for environmental amenity is vital in property 
development appraisal in Malaysia, apart from its 
importance in property valuation. 

2.2. Modelling the Effects of Environmental Amenity 

Almost all studies dealing with the valuation of view in 
housing price apply the regression models[25]. They are 
voluminous and their complete listing in this study is not 
desirable. The regression model is well-established for 
assessing the market value of individual characteristics of a 
given good[26,27]. The general form of hedonic model can 
be specified as follows: 

1 2 3 4ijt ij i M ij i ij i Eij i itP S D L Dα β β β β ε= + + + + + (1) 

where P  is the sale price of house, Sij denotes structural 
housing characteristics such as land area, floor area, age, 
property type; M ijD  represents house sub-markets such as 

sub-district and time dummy; ijL  represents locational 
variables such as distance to CBD, to major roads, and 
availability of clubhouse; EijD  represents environmental 

amenity variables of interest, itε  is error term, i, j, and t 
represent individual house, house sub-market, time period, 
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respectively. The vector of regression coefficients, sβ  
represents the implicit prices of environmental attributes in 
which we are interested to estimate. The treatment of “view” 
and “non-view” properties can use single-dummy (“with” 
and “without view”) or multi-dummy variables (combining 
view with other factors such as visual quality, distance, and 
other environmental features)[5,8,28,29,30,31]. 

In equation (1), EijD  in particular, can be denoted by a 
(1,0) dummy variable representing a given element of 
environmental view for a property i in a locality j. The 
expected regression function of “view” properties is given in 
equation (2) while that of “non-view” properties in equation 
(3). 

4 1 2 3

( | 1, , , )

( )
ijt Eij ij ij ij

i ij i M ij i ij iij it

E P D S D L

S D Lα β β β β ε

=

= + + + + +
 (2) 

1 2 3

( | 0, , , )ijt Eij ij ij ij

ij i M ij i ij i it

E P D S D L

S D Lα β β β ε

=

= + + + +
    (3) 

Equations (2) and (3) assume that the slope of regression 
equation, β, is the same across all property sub-markets. The 
differential effect of environmental amenity on residential 
values between “view” and “non-view” properties is 
obtained by subtracting equation (3) from equation (2). Thus, 

∆Pijt = δPijt/δDEij =[equation (2) – equation (3)] 
= 4iβ  

This 4iβ  quantity is exactly equivalent to the value of 
dichotomous variable ijD ’s slope in equation (1). Note that 
since one of the two groups is made the control group, 4iβ  
should be interpreted as the amount of differential effect of 
environmental amenity on house price between the “included” 
and “control” groups, particularly between “view” and 
“non-view” properties. The 4iβ  from the regression model 
is a parameter that is used to estimate price discount or price 
premium resulting from a particular environmental amenity 
element. 

The results for i4β  can vary. For example, a full ocean 
view has added 68% premium to property price, indicating 
that sea ranks first as the most pleasant view[8]. In terms of 
measuring the view, some studies adopted visual impact 
assessment rather than simple view assessment[5,17]. An 
observer’s field of vision or view from ground is analysed in 
the measurement of degree to the view observed on the 
landscape. This paper measures both visual impact and 
simple view effects. 

It is important to inspect and observe from the respective 
properties to account for surface elements like vegetation or 
buildings that may cause obstructions or may block view. 
Several measurements that may affect the outcome of view 
qualities, observed from the landscape context, are also 
considered such as presence of view, level of visibility, 
proximity from the view, position from the view, etc.  

In our study, we assume a situation where the regression 
intercepts, not the slope, are different between the two 
discriminating groups, “included” and “control” groups. 
This is because, in this study, we only wish to investigate a 
dichotomous situation of “view” or “non-view” (and not the 
“levels”) of environmental amenity among the sampled 
properties so that only differentiation of the intercept 
dummies is required to measure environmental view effects 
on house price. 

For capturing such effects, statistical analysis is applied 
for analysing property prices against environmental amenity 
or otherwise disamenity[32]. The theoretical foundation of 
measuring such phenomena dated back in the 1970s, 
whereby property data were used in the regression equation 
of residential values. The principle of this method is that, if 
similar homes sell for less, all else equal, the conditional 
differences in price are interpreted as the market discount 
attributed to the problem for properties being closer to the 
source of disamenity. In the same way, if similar homes sell 
for more, all else equal, the conditional differences in price 
are interpreted as the market premium attributed to the 
advantage for properties being closer to the source of 
amenity. 

The appropriate functional form of the model in equation 
(1) is arguable. Some studies applied a linear form model 
[30,33,34]. Others choose a double-log[33,35]; semi-log 
[4,20,36,37]; inverse semi-log[38]; and translog[39]. 
Following a proposition[40], some other studies made a 
comparison of these functional forms combination 
[41,42,43,44] using the Box-Cox transformation[45,46]. In 
our case, we adopt the approach as follows: 

1 2

3 4
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ϕ

− −
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−
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  (4) 

where λ  and φ  are the parameters used to perform a 
transformation on house price and continuous independent 
variables, respectively, while other variables are as defined 
earlier. 

Different values of λ and φ  can be chosen for the 
dependent and continuous explanatory variables, 
respectively. However, the search procedure would not be 
efficient if the number of λ and φ  is more than two or three 
[47]. Thus, to avoid the estimation becoming cumbersome, it 
is assumed that λ=φ  for all variables (see[48]). 

In addition, the Box-Cox transformation has one major 
caveat: the optimum equation may not produce a model that 
can be easily used for estimating the implicit prices of 
property attributes[49]. This occurs when the optimum 
equation results in the Box-Cox parameter, say λ, such that  
0> λ >1, for the dependent variable. Furthermore, parameter 
estimates tend to be unstable, that is, they are susceptible to 
inclusion of other variables in the regression equation. 
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Therefore, the choice of model for estimating these implicit 
prices is normally confined to the special forms of Box-Cox 
functions. In this context, if (λ, φ ) = (1,1), Equation (1) 
produces a linear model; if (λ, φ ) = (0,0), it is a double log; 
if (λ, φ ) = (1,0), it is a linear-log; and if (λ, φ ) = (0,1), it is a 
log-linear. In these special cases, the choice of best function 
is determined primarily by the standard statistical tests, two 
of which are the likelihood ratio test[50,51] and the Box-Cox 
test for model equivalence[48]. Apart from the above tests, 
other basic statistics such as the 2R , sign and magnitude of 
the regression parameters, t-values for individual regression 
parameters, and Sum Squared Errors (SSE) (or Mean 
Squared Errors (MSE) or Root Mean Squared Errors 
(RMSE)) will also need to be collectively evaluated, to 
choose the most appropriate model to use. 

3. Data and Analysis Procedure 
The study covered thirteen localities in the state of 

Terengganu, Malaysia. Data collection was carried out in 
two stages. The first stage involved interviews with sixty 
randomly picked potential home-buyers in the study area to 
simulate buyers’ preferences for environmental amenity. The 
stratified sampling method on the study area’s population 
was adopted to choose home-buyers for interview. We asked 
about their stated preference of willingness-to-pay for view 
of certain landscapes in the study area.  A brief interview 
was conducted in order to identify the elements of amenity 
that they may be willing to pay if they buy a house. Seven 
types of environmental amenity were available as options, 
namely sea, river, lake, mountain, open space, green space 
and urban view. Each respondent was given the option to 
choose three types of environmental amenity that he/she 
preferred most. 

The number of buyers’ nominations for these views were 
found to be in the following order: sea view (53), river view 
(41), mountains view (38), green space view (31), urban 
landscape view (15), lake view (2), and open space view (1). 
The result shows three key elements of environmental 
amenity – sea, river, and mountain – which could have been 
most preferred by home buyers. Lake view and open space 
view were ranked lowest; lake view was almost physically 
absent in the study area while open space view was not 
chosen by the respondents at all. Therefore, these two types 
of landscape view were excluded from this study. 

In the second stage of data collection, state-wide house 
transactions were randomly selected from thirteen localities, 
namely (number of transactions in brackets) beach localities 
comprising Batu Buruk (66), Cenering (59) and Kuala Ibai 
(55); coastal localities comprising Kuala Terengganu (15), 
Cabang Tiga (11), Kubang Parit (18), Gelugur Kedai (42), 

Losong (18), Manir (44), Paluh (6) and Tok Jamal (17); and 
inland localities comprising Bukit Besar (45) and Kepung 
(46). These gave a sample of 442 transactions comprising 
terraced, semi-detached, and detached houses. The data were 
obtained from the Department of Valuation and Property 
Services, Kuala Terengganu. The assessment of 
environmental view was carried out on-site based on 
appraiser’s judgement. 

The assessment of environmental amenity was made on 
four aspects, namely geographic surrounding, presence of 
view, view impact, and view proximity. Geographic 
surrounding does not require an observable view from a 
property, rather a mere location of a property within a given 
type of environmental amenity. For presence of view 
assessment, we simply identified the “presence” of a 
particular environmental view observable from each 
inspected property. For view impact assessment, the method 
of measurement was relatively complicated. Generally, we 
replicated the studies that have chosen, in their models, view 
impact of environmental amenity, namely “panoramic”, 
“partial”, “poor”, and “no view”[8]; type, scope, and 
distance to view besides the appearance of landscapes and 
structures in the general neighbourhood of each property[30]; 
and type, availability, accessibility, and visibility of 
amenity[4]. In doing so, we assess a particular type of view 
using a camera and a protractor as observation measuring 
tools. Since the quality of environmental view observed 
might vary according to distance from property, the elements 
of measurement such as “nearness" from the landscapes or 
view and the “position” of property from the surrounding 
environmental view were also included in view proximity 
assessment. 

The above types of assessment were included in reference 
to major environmental amenity elements, namely sea, river, 
mountains, green space, street view and building view. 
Dummy variables were used for these views, where the 
type/presence or quality/impact of environmental view was 
coded “1” and “0” otherwise. Literally, this method of 
measurement was applied to differentiate different types of 
environmental view. To examine the effects of 
environmental amenity on house price, these dummy 
variables were specified together with other variables of 
property attributes in five model specifications (see Table 1). 
Model 1 (base model) specified the basic property attributes, 
Model 2 incorporated geographic surrounding, Model 3 
incorporated presence of view (position of property with 
respect to a certain environmental view), Model 4 
incorporated view proximity; while Model 5 incorporated 
view impact of the environment. The Statistical Package for 
Social Sciences (SPSS) was used to analyse the data 
(see[52,53,54]). 
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Table 1.  Description of Independent Variables 

Independent Variables Measurement Sign Remarks 
 

Basic variables    

Semi-detached house (SD) Yes = 1; 0 = No +, - Terraced house as 
‘control’ group Detached house (DT) Yes = 1; 0 = No +, - 

Number of storey (No_Sto) Unit +  
Number of bed (No_Bed) Unit +  
Freehold property (FREE) Freehold = 1; 0 = No +  
Open title holding (HOLD) Open title = 1; 0 = No +  
Date of transaction (DATE) Year 2009 onwards = 1; No +  

Building design Developer’s standard design = 1, No = 0 -  
Building condition (COND) Poor = 1, Fair = 2, Good = 3 +  

Land area (L_area) Square meter -  
Building area (B_area) Square meter -  

Distance to CBD (D_CBD) Kilometer -  
Distance to major road (D_major) Kilometer -  

Club house within 1 km radius (ClubH) Yes = 1, No = 0 +  
Sub-market locality    

Beach market (Bea_M) Yes = 1, No = 0 + Inland market as 
‘control’ group Coastal market (Coa_M) Yes = 1, No = 0 ? 

Amenity surrounding    
Sea surrounding (S_Sea) Yes = 1, No = 0 + Other type of 

surrounding as 
‘control’ group 

River surrounding (S_Riv) Yes = 1, No = 0 + 
Mountain surrounding (S_Mout) Yes = 1, No = 0 + 

Presence of view    
Presence of sea view (V_Sea) Yes = 1, No = 0 + 

Absence of defined 
view as ‘control’ 

group 

Presence of river view (V_River) Yes = 1, No = 0 + 
Presence of mount view (V_Mout) Yes = 1, No = 0 + 
Presence of green space (V_Green) Yes = 1, No = 0 + 

Presence of street view (V_Strt) Yes = 1, No = 0 + 
Presence of building view (V_Bldg) Yes = 1, No = 0 + 

View proximity    
Sea frontage (Frt_Sea) Yes = 1, No = 0 +  

River frontage (Frt_Riv) Yes = 1, No = 0 +  
Mountain frontage (Frt_Mou) Yes = 1, No = 0 +  

View impact    
Panoramic sea visibility (Sea_1) Yes = 1, No = 0 + 

No visibility as 
‘control’ group Partial sea visibility (Sea_2) Yes = 1, No = 0 + 

Poor sea visibility (Sea_3) Yes = 1, No = 0 + 
Panoramic river visibility (River_1) Yes = 1, No = 0 + 

No visibility as 
‘control’ group Partial river visibility (River_2) Yes = 1, No = 0 + 

Poor river visibility (River_3) Yes = 1, No = 0 + 
Panoramic mountain visibility (Mout_1) Yes = 1, No = 0 + 

No visibility as 
‘control’ group Partial mountain visibility (Mout_2) Yes = 1, No = 0 + 

Poor mountain visibility (Mout_3) Yes = 1, No = 0 + 
 

4. Results and Discussion 
4.1. Sample Profile 

The general profile of the sample is summarized in Table 2. 
The sample comprised 31% of terraced houses, 35% of 
semi-detached houses, and 34% of detached houses priced at 
the mean of RM 220,114 per unit. These houses have 2-6 
bedrooms. The sample comprised 76% freehold and 21% 
open-title residential properties, respectively. Out of the 
sample, 26% of the houses were transacted after 2009 while 

the rest were transacted at earlier dates. Almost all, i.e. 95% 
of the houses were developer-designed and they were in 
good condition. The mean land area was 306.12 sq. m. while 
that of the building was 144.64 sq. m. giving the mean 
built-up area of 47.25% per property. The houses were quite 
close to town whereby the mean distance was about 8.5 km. 
With the mean distance of only about 1.0 km away, many 
houses were also close to major roads. However, only 10% 
of the houses were located close to clubhouse. 

The geographic backdrop of houses in the study area was 
generally dominated by mountains and rivers. However, 
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most areas have multiple elements of environmental amenity 
with green space, buildings, mountains, and streets 
dominating the landscapes. Less than 1% of the houses have 
sea view background making this type of amenity as a scarce 
environmental resource. 

4.2. The Regression Results 

From Table 3, the Box-Cox transformation using Equation 
(1) above and the pertinent diagnostic statistics (F-value, adj. 
R2, SEE) indicated that log-log function is the most 
appropriate model to use. We also discovered that house 

price models expressed in per square metre unit explained 
the variation in the dependent variable much better than 
those expressed in per parcel unit (not reported here in order 
to save space) and, thus, we only report our results based on 
the per square metre log-linear model. 

Table 4 shows the regression results for the five log-log 
model specifications. Model 1 was the base model that 
included only essential property attributes. Models 2 through 
5 tested how much the different ways of environmental 
amenity impact assessment could have changed the level of 
explained variation in house price. 

Table 2.  Sample’s descriptive profile 

 N Minimum Maximum Mean Std. Deviation 
Price (RM) 442 80000 1000000 220114.17 110470.270 

Type of Holding 442 0 1 0.21 0.408 
Type of Tenure 442 0 1 0.76 0.427 

Date of Transaction 442 0 1 0.26 0.438 
Semi Detached 442 0 1 0.35 0.478 

Detached 442 0 1 0.34 0.475 
Land Area 442 61.000 3439.990 360.10700 295.346477 

Building Area 442 67.230 1173.330 144.64383 80.596837 
No of Storey 442 1 3 1.48 0.524 

No of Bedroom 442 2 6 3.51 0.657 
Design of Building 442 0 1 0.95 0.213 

Condition of Building 442 1 3 2.01 0.184 
Distance to CBD 442 0.50 16.10 8.5238 3.59992 

Distance to major road 442 0.10 6.00 1.0048 0.90686 
Availability of Clubhouse 442 0 1 0.10 0.300 

Beach sub-market 442 0 1 0.17 0.374 
Coastal sub-market 441 0 1 0.34 0.476 

Sea surrounding 442 0 1 0.07 0.252 
River surrounding 442 0 1 0.40 0.490 

Mountain surrounding 442 0 1 0.43 0.495 
Presence of Sea view 442 0 1 0.06 0.244 

Presence of River view 442 0 1 0.17 0.374 
Presence of Mountain view 442 0 1 0.63 0.482 

Presence of Green Space view 442 0 1 0.81 0.389 
Presence of Street view 442 0 1 0.38 0.487 

Presence of Building view 442 0 1 0.66 0.476 
Panoramic Sea View 442 0 1 0.02 0.133 

Partial Sea View 442 0 1 0.04 0.193 
Poor Sea View 442 0 1 0.01 0.082 

Absence of Sea View 442 0 1 0.94 0.244 
Panoramic River View 442 0 1 0.03 0.163 

Partial River View 442 0 1 0.08 0.274 
Poor River View 442 0 1 0.06 0.236 

Absence of River View 442 0 1 0.83 0.374 
Panoramic Mountain View 442 0 1 0.07 0.252 

Partial Mountain View 442 0 1 0.29 0.453 
Poor Mountain View 442 0 1 0.28 0.449 

Absence of Mountain View 442 0 1 0.37 0.483 
Sea Frontage 442 0 1 0.01 0.116 

River Frontage 442 0 1 0.09 0.281 
Mountain Frontage 442 0 1 0.07 0.259 
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Table 3.  Comparison of the basic diagnostic statistics of the functional specifications 

 
Model 1 

 
(Base) 

Model 2 
(Geographic 
surrounding) 

Model 3 
(Presence of 

view) 

Model 4 
(View 

proximity) 

Model 5 
 

(View impact) 
LINEAR-LINEAR 

Adj. R2 0.704 0.705 0.712 0.705 0.729 

F-value 66.524 56.256 50.490 56.32 48.29 

SEE 294.84 294.70 290.92 294.58 282.43 

Number of significant variables* 10 10 12 10 12 

LINEAR-L0G 

Adj. R2 0.780 0.779 0.790 0.783 0.810 

F-value 98.23 82.85 76.33 84.79 76.171 

SEE 254.63 254.66 248.38 252.35 236.20 

Number of significant variables* 9 9 11 10 15 

LOG-LINEAR 

Adj. R2 0.771 0.777 0.784 0.775 0.802 

F-value 9.83 81.73 73.538 80.647 72.000 

SEE 0.305 0.301 0.296 0.302 0.284 

Number of significant variables* 10 13 15 12 15 

LOG-L0G 

Adj. R2 0.804 0.808 0.828 0.811 0.855 

F-value 113.515 98.425 96.977 100.491 104.810 

SEE 0.283 0.279 0.265 0.277 0.243 

Number of significant variables* 12 13 17 13 19 

*At 5% significance level, including the intercept. 

Based on the adj. R2, the variation in house price was 
mostly explained by Model 5 of the log-log form. By 
assessing environmental amenity as ‘view impact’ against 
the explained variation in house price, Model 5 has an 
improvement of 6. 34% over Model 1 (the base model),  
5.82% over Model 2 (‘geographic surrounding’), 3.61% over 
Model 3 (‘presence of view’), and 5.43% over Model 4 
(‘view proximity’) of the log-log form. In the same way, 
based on the adj. R2, Model 5 of the log-log form has an 
improvement of the explained variation in house price of 
21.45%, 21.28%, 20.08%, 21.28%, and 17.28% over Models 
1, 2, 3, 4, and 5 of the linear-linear model, respectively. 
Model 5 of the log-log form also has the most number of 
statistically significant variables compared to other models. 
Thus, considering both type and quality of environmental 
amenity can be the best way to assess the impact of 
environmental amenity on property value while giving 
attention to the most appropriate functional form 
specification. Accordingly, the following discussion is 
basically based on Model 5 of the log-log form though some 
reference is also made to other models. 

Based on Model 5, open-title holding, freehold property, 
date of transaction, semi-detached house, detached house, 
number of storey, distance to central business district (CBD), 
and availability of clubhouse were all essential attributes that 
have significantly influenced house price. All variables have 
the correct expected sign. Panoramic sea view, 

panoramic/partial river view, and panoramic/partial 
mountains view were three most important environmental 
amenity elements that have significantly influenced house 
price in the study area. Except for ‘poor mountain view’, all 
variables have correct expected positive sign.[‘Absence of 
view’ was used as a control group.] In particular, ‘sea’ 
amenity variable was statistically robust as, except for Model 
2, it remained statistically significant and theoretically 
plausible across different variable specifications. As 
expected, all models indicated that distance of property to 
CBD has a significant negative impact on house price. This 
variable was the most robust of all as it remained statistically 
significant and theoretically plausible across different 
variable specifications. 

Other significant price-distracting factors (based on 
Model 3), in an ascending order and with ceteris paribus 
assumption, were presence of street view, poor mountains 
view, and presence of building view. By contrast, three 
major environmental amenity related price-contributing 
factors, in an ascending order and with ceteris paribus 
assumption, were panoramic river view, panoramic sea view, 
and panoramic mountains view. Others included partial river 
view, sea frontage, and river frontage. 

In general, with a panoramic sea view, a standard house 
could have significantly added about 40.5% more to its value 
(based on the sample’s mean price) compared to the one 
without any sea view. By the same token, a similar house 
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with panoramic river view could have significantly added 
about 65.1% more to its value (based on the sample’s mean 
price) compared to the one without any river view. This 
suggests that sea view was not considered more valuable 
than river view in the housing market in the study area. This 
finding was in contrast to the one obtained from the 
interview that sea view ranked first as the most important 
source of environmental amenity associated with house price. 
It was also not consistent with some previous studies cited 
under Section 2.1. Nonetheless, due to the easy access to 
public good, river view could have added[a greater] value to 
house price[55]. More importantly, perhaps, river was more 
appreciated by the people in the study area. Our study also 
indirectly corroborated an earlier study claiming that water 
view added an improvement to the value of waterfront 
property for a total of 59%[24]. 

Table 4 indicates how people ranked the elements of 
environmental amenity (based on their expectation) and how 
these elements were really being priced in the property 
market. Sea and mountains views were almost consistently 
regarded as important positive elements of environmental 
amenity both in terms of people’s expectation and actual 
market transaction. Presence of green space was both 
important to people’s expectation and market transaction 
while urban landscape was not important to people’s 
expectation and also negatively influencing property price. 
Presence of sea view, river view, or mountains view, 
although could have a positive impact on house price, was 
not found to be statistically significant.  

5. Conclusions 
Our study has provided some evidence of how people in a 

developing market value environmental amenity in the 
context of house purchase. Primary data from a 
questionnaire survey were collected in order to identify 
important factors of view. The results have shown that view 
impact was the most important aspect of environmental 
amenity that has influenced house price in the study area. 
Besides, house buyers in Terengganu could have regarded 
river, sea, and mountain as the key sources of environmental 
amenity in a descending order. Results from both interviews 
and regression analysis have also indicated river and sea 
views as the most valued elements of environmental amenity. 
It is interesting to note that this finding was similar to a 
previous study[25]. 

This study has two main implications. First, property 
valuation in Malaysia needs to explicitly account for 
environmental elements in estimating house price. Besides, a 
standard approach to valuing the influence of environmental 
factors needs to be in place in property development 
appraisal in Malaysia. Environmental amenity should 
continue to exist if sustainable property market is to be 
preserved. This means, while property market should 
continue to grow in Malaysia, it must not take place at the 
expense of environmental preservation and protection, 
especially in the rural areas. 

Table 4.  Comparison of different ways of variable specification in the log-log model (Dependent: Ln of house price per sq. m.) 

 
Model 1 

 
(Base) 

Model 2 
 

(Geographic 
surrounding) 

Model 3 
 

(Presence of 
view) 

Model 4 
 

(View 
proximity) 

Model 5 
 

(View impact) 

R2 0.811 0.816 0.836 0.819 0.863 
Adj. R2 0.804 0.808 0.828 0.811 0.855 
F-value 113.515 98.425 96.977 100.491 104.810 

SEE 0.283 0.279 0.265 0.277 0.243 
Sample size 442 442 442 442 442 

Independent variables Coefficient 
(t-value) 

Coefficient 
(t-value) 

Coefficient 
(t-value) 

Coefficient 
(t-value) 

Coefficient 
(t-value) 

(Constant) 9.372 
(25.534)** 

9.308 
(25.525)** 

9.710 
(27.179)** 

9.678 
(26.320)** 

10.618 
(31.273)** 

General Attributes:      

Open title holding 0.057 
(1.347) 

0.165 
(3.992)** 

0.177 
(4.687)** 

.148 
(3.726)** 

0.14 
(4.031)** 

Freehold property 0.131 
(4.174)** 

0.036 
(0.820) 

0.100 
(2.413)* 

.069 
(1.621) 

0.100 
(2.592)** 

Date of transaction 0.183 
(3.879)** 

0.128 
(4.104)** 

0.101 
(3.368)** 

.130 
(4.209)** 

0.069 
(2.473)* 

Semi-detached house 0.221 
(3.233)** 

0.143 
(2.982)** 

0.150 
(3.325)** 

.160 
(3.415)** 

0.152 
(3.646) 

Detached house -0.856 
(-18.551)** 

0.167 
(2.413)** 

0.190 
(2.884)** 

.224 
(3.338)** 

0.227 
(3.792)** 

Ln of number of storey 0.182 
(2.830)** 

-0.839 
(-18.246)** 

-0.859 
(-19.723)** 

-.881 
(-19.285)** 

-0.927 
(-22.141)** 

Ln of number of bedrooms 0.375 
(5.694)** 

0.190 
(2.953)** 

0.164 
(2.673)** 

.170 
(2.686)** 

0.116 
(2.069)* 

Design 0.114 
(1.232) 

0.365 
(5.580)** 

0.269 
(4.184)** 

.363 
(5.609)** 

0.299 
(5.068)** 
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Building condition 0.160 
(2.289)* 

0.090 
(0.976) 

0.107 
(1.229 

.058 
(0.631) 

-0.061 
-(-0.737) 

Ln of land area 0.321 
(3.964)** 

0.143 
(2.073)** 

0.164 
(2.451)** 

.133 
(1.939)* 

0.065 
(1.054) 

Ln of building area -0.098 
(-2.900)** 

0.329 
(4.094)** 

0.287 
(3.743)** 

.297 
(3.738)** 

0.213 
(3.020)** 

Ln of distance to CBD 0.021 
(1.195) 

-0.100 
(-2.941)** 

-0.134 
(-3.861)** 

-.093 
(-2.788)** 

-0.133 
(-4.368)** 

Ln of distance to major roads 0.336 
(5.408)** 

0.034 
(1.765)* 

0.000 
(-0.018) 

.013 
(0.715) 

0.031 
(1.833)* 

Availability of club house 0.027 
(0.622) 

0.304 
(4.754)** 

0.197 
(3.011)** 

.292 
(4.540)** 

0.193 
(3.129)** 

Sub-market locality      

Beach market -0.040 
(-1.027) 

-0.037 
(-0.768) 

0.041 
(0.934) 

.030 
(0.695) 

 

0.029 
(0.695) 

Coastal market 0.167 
(4.230)** 

-0.056 
(-1.432) 

-0.064 
(-1.716)* 

-.031 
-(0.815) 

-0.032 
(-0.935) 

Geographic surrounding      

Sea area surrounding  0.245 
(3.185)**    

River area surrounding  0.033 
(0.692)    

Mountain area surrounding  0.017 
(0.356)    

Presence of view      

Presence of sea view   0.041 
(0.634)   

Presence of river view   0.105 
(2.281)**   

Presence of mountain view   0.080 
(2.531)**   

Presence of green space   0.029 
(0.757)   

Presence of street view   -0.079 
(-2.694)**   

Presence of building view   -0.175 
(-5.562)**   

View proximity      

Sea frontage    0.251 
(2.015)**  

River frontage    0.213 
(3.949)**  

Mountain frontage    .068 
(1.237)  

View impact      

Panoramic sea view     0.405 
(4.014)** 

Partial sea view     0.014 
(0.196) 

Poor sea view     0.355 
(2.358)* 

Panoramic river view     0.651 
(6.787)** 

Partial river view     0.235 
(4.794)** 

Poor river view     0.071 
(1.240) 

Panoramic mountain view     0.364 
(6.884)** 

Partial mountain view     0.180 
(5.409)** 

Poor mountain view     -0.065 
(-1.968)** 

** Significant at 1% level (critical t-value = 1.96); * Significant at least at 10% level (critical t-value = 1.65) 
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Table 5.  Impacts of environmental amenity elements on house price 

 Stated preference Revealed preference 
Environmental amenity 

element Rank Geographic surrounding Rank View impact/ 
Proximity Rank 

 
Panel A:  Price premium contributing attributes 

 

Sea 1 Surrounding (M2) 
Presence (M3) 

1 
2 

Frontage (M4) 
View impact (M5) 

1 
2 

River 2 Surrounding (M2) 
Presence (M3) 

2 
1 

Frontage (M4) 
View impact (M5 

2 
1 

Mountains 3 Surrounding (M3) 
Presence (M3) 

- 
3 

Frontage (M4) 
View impact (M5) 

3 
3 

Green space 4 Presence of view (M3) - - - 
Urban landscape 5 Presence of view (M3) - - - 

Lake** 6 n.a. n.a. - - 
Open space** 7 n.a. n.a. - - 

 
Panel B:  Price discount contributing attributes 

 
Sea 1 - - - - 

River 2 - - - - 
Mountain 3 Surrounding (M2) 1 View impact 1 

Green space 4 Presence of view (M3) 2 - - 
Urban landscape 5 Presence of view (M3) 1 - - 

Lake** 6 n.a. n.a. - - 
Open space** 7 n.a. n.a. - - 

*    Significant only at α = 0.2 for two-tail test. 
**  Excluded from regression equation due to lack of nomination from prospective buyers. 
n.a. Not available in the study. 
M1,…, M5 refer to Models 1,...,5, respectively (as shown in Table 4). 

Second, environmental management in Malaysia needs to 
continue to focus on sustainable rural amenity as much as 
scenic views are concerned, not only because these can 
sustain the natural environment and attract visitors but also 
can maintain the attractiveness of rural land market. 
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