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ABSTRACT 

Modelling stated preferences is an almost mystical science and as there is no data explaining how the sustainable 

feature in homes would effectively encourage homebuyers to invest in sustainable housing, it is important to 

investigate the buyers’ willingness to pay (WTP) for sustainable housing. The study of stated preferences often 

requires the use of specialised software or proprietary programs, which can be difficult and/or expensive to use. 

This study proposes to re-purpose the ‘support.CEs’ package, a program written in the R programming language, 

from its agronomic roots to measure home buyer preferences for sustainable housing. These are demonstrated 

through a stated preference discrete choice experiment of choosing model houses with differing levels of energy 

savings, renewable energy generation, landscaping, soundproofing, ventilation, and price differences. A pilot 

study was performed using an online survey, constructed using the L
MA

 design tool provided in the ‘support.CEs’ 

package. The survey was also separated into six blocks of six questions each to reduce the cognitive burden on 

respondents. The survey was distributed through social media channels. Preliminary results with a limited sample 

of 20 respondents with mixed income, age, and occupational demographics, analysed using the package’s clogit 

function, that performs conditional logit estimations, have shown that the results have a statistically reliable 

adjusted rho-squared value and that all coefficients show the expected signs. From this study, it can be concluded 

that the ‘support.CEs’ package can be used to model home buyer preferences and that adequate blocking allows 

for the measurement of a higher number of variables despite having smaller sample sizes. 

Keywords: Home Buyer Preferences; Discrete Choice Experiments; Sustainable Housing. 
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RESUMO 

Modelar as preferências declaradas é uma ciência quase mística e como não há dados que expliquem como o 

recurso sustentável nas casas encorajaria efetivamente os compradores de casas a investirem em moradias 

sustentáveis, é importante investigar a disposição dos compradores de pagar (WTP) por moradias sustentáveis. O 

estudo das preferências declaradas freqüentemente requer o uso de software especializado ou programas 

proprietários, que podem ser difíceis e / ou caros de usar. Este estudo propõe a reformulação do pacote 

‘support.CEs’, um programa escrito na linguagem de programação R, de suas raízes agronômicas para medir as 

preferências do comprador de imóvel residencial por habitação sustentável. Isso é demonstrado por meio de um 

experimento de escolha discreta de preferência declarada de escolher casas modelo com diferentes níveis de 

economia de energia, geração de energia renovável, paisagismo, isolamento acústico, ventilação e diferenças de 

preço. Um estudo piloto foi realizado usando uma pesquisa online, construída usando a ferramenta de design 

LMA fornecida no pacote ‘support.CEs’. A pesquisa também foi dividida em seis blocos de seis perguntas cada 

para reduzir a carga cognitiva dos entrevistados. A pesquisa foi distribuída nas redes sociais. Resultados 

preliminares com uma amostra limitada de 20 respondentes com renda mista, idade e dados demográficos 

ocupacionais, analisados usando a função de entupimento do pacote, que realiza estimativas logit condicionais, 

mostraram que os resultados têm um valor rho-quadrado ajustado estatisticamente confiável e que todos os 

coeficientes mostrar os sinais esperados. A partir deste estudo, pode-se concluir que o pacote ‘support.CEs’ pode 

ser usado para modelar as preferências do comprador de imóvel residencial e que o bloqueio adequado permite a 

medição de um número maior de variáveis, apesar de ter tamanhos de amostra menores. 

Palavras-chave: Preferências do comprador de casa; Experimentos de escolha discreta; Habitação sustentável.  
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INTRODUCTION 

Sustainability of the built environment integrates energy-efficient buildings with an environment-friendly 

layout to reduce adverse environmental effects (Johar & Razak, 2015). It transforms the traditional buildings into 

sustainable buildings which provide significant benefits to residents such as health, wellbeing and productivity, 

reduced resources consumption, lesser maintenance expenses, and improved indoor environment (Balaban & 

Puppim de Oliveira, 2017; Darko & Chan, 2017), while developers can benefit from the improved corporate 

image and increased competitiveness (Isa et al., 2013). Sustainable building is referred to as building created 

through sustainable construction for the particular purpose of promoting health, enhancing resources efficiency 

and reducing the harmful influence of the built environment on the ecosystem (Kibert, 2004). The 

interrelationship between individuals, communities and organization surrounding the ecosystem is the most 

important thing for the sustainability in build environment (Hardi et al., 1999; Said et al., 2017).  

The sustainable housing is the one that is well-available, cost-efficiency and considers environmental, social, 

economic and aesthetic aspects in design. The reformulation of some of the forgotten traditional values of 

architecture and design as well as the environmental, social and economic conditions are emphasized in defining 

sustainable housing (Maliene & Malys, 2009; Medineckienė et al., 2010; Mulliner & Maliene, 2011; Salama, 

2007).  The evaluation of cost-optimal solutions for sustainable housing design is also a major mission at present, 

because it will directly affect the developing effectiveness of sustainable housing (D’Agostino et al., 2017; Filer 

et al., 2020; Said et al., 2017). Said et al. (2017) defined the term cost-efficiency for sustainable housing as the 

optimal use of energy and water as well as efficient management of waste. 

The impacts of climate change have aroused people’s awareness of environmental protection as well as 

substantially affected people’s perceptions of housing design (AlQahtany, 2020; P.-K. Wang et al., 2020). J. Liu 

et al. (2020) argued that energy saving awareness, carbon reduction goals, and the use of green materials are 

currently viewed as residents’ social responsibilities.   

Said et al. (2017) explored owners’ perception toward sustainable housing affordability in Malaysia, 

particularly in the state of Sarawak and found that the areas where utilities are highly available are better aligned 

with the sustainable housing affordability, while areas where facilities are not well provided have poor 

performance in this regard. Wingate (2014) studied the influence of the environmental attitude in the integration 

of sustainable interior design features in residential settings, and examined the relationship between public 

perception and sustainable interior design practices in residential settings in Wisconsin, USA. Huong and 

Soebarto (2003) investigated the gaps in understanding sustainable housing in Adelaide, South Australia and 

Hanoi, Vietnam and compared the perceptions of various stakeholders in the housing (e.g. designers, developers, 

users), and highlighted the importance of the multiple dimensions of sustainability, namely, the environmental, 

social and economic dimensions to achieve sustainable housing. 

Thus economic, environmental and social issues from sustainable housing design must be considered in 

order to achieve the long-term sustainable results equally (Qin et al., 2020). In other words, eco-friendliness is a 

critical element of housing design, and using green materials in interior spaces as well as designing or selecting 

facilities associated with the concepts of energy saving, sustainable energy, and energy recovery are critical for 

housing design (Dahlblom, 2020; Klumbyte et al., 2020). Therefore, it is urgent to obtain a better understanding 

of the way the adoption of sustainability initiatives at a local level can be adopted, regarding consumer decision-

making in housing contexts (Judge et al., 2019). As there is no data explaining how the sustainable feature in 

homes would effectively encourage homebuyers to invest in sustainable housing (Zhang et al., 2016), it is 

important to investigate the buyers’ willingness to pay (WTP) for sustainable housing (Syahid et al., 2016; Tareq 

et al., 2015). As there is no data explaining how the sustainable feature in homes would effectively encourage 

homebuyers to invest in sustainable housing (Zhang et al., 2016), it is important to investigate the buyers’ 

willingness to pay (WTP) for sustainable housing (Syahid et al., 2016).   
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1 STATED PREFERENCE MODELLING A BACKGROUND 

 

Modelling stated preferences is an almost mystical science, turning something as anomalous as buyer choices 

into hard numbers, drawing from disciplines as disparate as marketing, psychology, economics, and statistics 

(Louviere et al., 2010) to conclude on the meaning behind buyers’ choices. This multi-disciplinary combination 

of techniques equally allow preference modelling to go beyond the bounds of any one particular field, seeing 

applications in studies as diverse as marketing (Danaher, 1997; Moser & Raffaelli, 2014; Ogawa et al., 1993; 

Okechuku, 1994; Silayoi & Speece, 2007), real estate (Han, 2010; Marmolejo‐Duarte & Ruiz‐Lineros, 2013; 

Orzechowski et al., 2005), healthcare (Hall et al., 2004; Hoefman et al., 2015; Mangham et al., 2008), 

environmental (Davila et al., 2015; Gill et al., 2015; Johnson & Desvousges, 1997), agronomic (Aizaki et al., 

2013; Aizaki & Sato, 2007; Font-i-Furnols & Guerrero, 2014), transport (Brownstone et al., 2000; Calfee et al., 

2001), and manufacturing (Amarchinta & Grandhi, 2008) studies. 

Many techniques exist for collecting and studying buyer preferences including the analytical hierarchy 

process (Zahedi, 1986), conjoint analysis (Green & Srinivasan, 1978), discrete choice experiments (DCE)
1
   

(Louviere et al., 2010), and contingent valuation (Carson & Hanemann, 2005). Each technique is only 

situationally superior, with its own sets of strengths and weaknesses. However, the main objective all of these 

techniques is to elicit the monetary value of a particular good or sets of goods. 

While any of these techniques could technically be used to model homebuyer preferences, the unique nature 

of housing as a multi-dimensionally heterogeneous good (Galster, 1996) makes preference elicitation through 

contingent valuation tedious and analytically problematic, as this technique relies on respondents choices in 

response single attribute changes rather than multiattribute choice situations (Boxall et al., 1996), which is the 

typical trade-off situation when choosing homes. 

The analytical hierarchy process, originating in operations research, has found use in many fields (Forman & 

Gass, 2001), as its primary objective of figuring out the importance of criteria and attributes, thus finding a home 

in fields as far apart as healthcare to architecture to finance (Zahedi, 1986). With respect to the home buying 

process, it has proven less useful except to paint broader strokes on home buyer preferences (Kauko, 2006) and is 

not naturally capable in providing hard numbers on the willingness to pay (WTP) for these preferences (Kallas et 

al., 2007). 

To identify and analyse the profile of early homebuyers, there are two necessary insights; is an individual 

willing to change (WTC) followed by their willingness to pay an additional upfront price for sustainable housing 

(Khan et al., 2020). Willingness to change is a measure of the cognitive and emotional buy-in to the change. It is 

a process that transforms from cognitive to physical. It begins with understanding the reasons to change, followed 

by accepting those reasons. But this transition is not easy; individuals are known to deny in the beginning before 

accepting the change. But a mere acceptance is not enough. The willingness to change becomes physical with the 

desire to engage in change. The willingness to change is measured by the amount of effort an individual is willing 

to invest to realize the change (Metselaar, 1997). Willingness to pay depends upon the willingness to change 

because if an individual is not cognitively and emotionally convinced to change, it is highly unlikely that they 

would be willing to pay. Thus, the willingness to change and pay becomes critical from the standpoint of 

potential policy and product implications. 

And since several socioeconomic factors are at the core of this critical decision-making (Glumac & Wissink 

Thomas, 2018; Y. Liu et al., 2018; Oerlemans et al., 2016), WTP might be context-sensitive. While constructing 

and promoting sustainable housing is up to the real estate developers, homebuyers, being the last link of this 

supply chain, significantly influence this market through their willingness to pay (Zhang et al., 2016). Research 

also suggests that recognizing early buyers and their characteristics promote the adoption of sustainable products 

in a market (Khan et al., 2020; Muzaffar, 2015; Winston, 2010).  

 

                                                           
1
 While conjoint analysis and DCEs are often used interchangeably, this is a misnomer as the two are dissimilar choice modelling 

techniques that are only superficially the same. 
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2 DISCRETE CHOICE EXPERIMENTS IN R 

 

Based on the arguments that DCEs and analytical hierarchy process methods having similar predictive ability 

(Ijzerman et al., 2012; Scholl et al., 2005) and the objective of this study; to distil hard numbers on the WTP for 

sustainable homes, it would be more suitable to use DCEs to study home buyers’ preferences. To this end, the 

authors propose the use of ‘support.CEs’ (Aizaki, 2012), a program written in R to formulate surveys eliciting 

buyer preferences and analyse the resultant responses. Other programs exist in the open source ecosystem that 

could be used to carry out DCEs or conjoint analyses (Bak & Bartlomowicz, 2012; Borghi, 2009), but 

methodological refinements have shown the ‘support.CEs’ program to be the best fit for this study. 

Like other stated preference modelling techniques, DCEs rely on the assumptions of the random utility 

theory (Boxall et al., 1996) that buyers are both rational and choose alternatives that maximise their utility. 

However, it is different by offering a comprehensive set of characteristics with each alternatives, which more 

closely resembles a real-world decision (Mangham et al., 2008) than anything that could be feasibly conceived 

using either contingent valuation or analytical hierarchy process techniques. 

This program was specifically chosen to model home buyer preferences due to both the advantages of the 

program itself and that of the DCE technique. The choice of an open-source program against other commercial 

software such as Sawtooth (Orme, 2001) or proprietary codes is advantageous in allowing the primary research to 

be carried out at minimal cost and transparently allowing any subsequent replication and validation by other 

researchers. The program itself is inherently flexible and allows for minute specifications to suit many 

methodologies and experimental designs.
2
 

The origins of the ‘support.CEs’ programs lies in agronomics, initially used to model consumer preferences 

for different attributes of milk (Aizaki & Sato, 2007). This study only tested a small number of attributes: the 

presence of HACCP and Good Agricultural Practice labels against prices amongst Tokyo residents. In recent 

literature, the ‘support.CEs’ program has also been used in environmental economics to measure stakeholder 

preferences for multiple use offshore platforms designs (Davila et al., 2015) and in transport studies to model 

changes in mode of travel with differing parking options (Ng, 2014). 

The flexibility of the program is shown in its use to estimate respondents choice of funding two medical 

programmes using the constant-sum paired comparison method (Skedgel & Regier, 2015), where respondent 

trade-off between two choices with a given budget constraint. It has also been combined with eye tracking 

technology to yield Uruguayan consumers preferences for yoghurt labels (Mawad et al., 2015). 

 

3 RESEARCH METHODOLOGY 

 

According to the CIBSE (2004), there are four main factors affecting building energy consumption. The 

general design of the building, including shape, size, materials, location and orientation. Second, the human 

factors, in other words, the interaction of people with the building such as comfort requirements, occupancy 

regimes and activity. Third, the building services, including fuels, type and size of systems and plant controls. 

Fourth, the climate as an external factor. 

This is of particular interest as the climate condition is considered one of the main influences on adopting 

sustainable technologies in the built environment, especially in countries located in the world’s hottest regions 

that consume huge amounts of energy to operate domestic building systems, which leads to high rates of carbon 

dioxide emissions. Therefore, providing comfortable, healthy and sustainable living spaces in addition to using 

natural resources and reducing energy consumption are the most important goals of designing a climatically 

responsive sustainable building (Behbood et al., 2010). 

 

 

 

 
                                                           
2
 The authors have tested this and found incompatibilities with certain unworkable combinations, such as excessive blocking or attribute 

levels not found within normal DCE experimental design. 
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Housing has a great capability to contribute to sustainability, and it is one of the most significant public 

strategies affecting urban development. Various aspects of housing can have significant impacts on the 

environment, the way it is constructed, designed, used and demolished (Pullen et al., 2010; Winston & Pareja 

Eastaway, 2008) have proposed a set of nine key elements and sub-elements for sustainable housing, and these 

elements have been referred to in a number of studies (Al Surf, 2014; Aldossary et al., 2016; J. Liu et al., 2020; 

Safronova et al., 2017; Said et al., 2017):  

 

a. efficiency (water, energy);  

b. construction (methods, materials);  

c. affordability (rent or purchase);  

d. dwelling sizes;  

e. desirability;  

f. adaptability;  

g. social acceptability;  

h. appropriate density (low, medium, high); and  

i. procurement (government, private, public–private partnership).  

 

These elements can be classified into three main themes, according to the dimensions of sustainability 

(AlQahtany, 2020), as follows:  

Environmental sustainability: the theme stresses the importance of designing housing in a way that saves 

energy (e.g., using alternative energy systems such as solar panels, wind turbines, solar water heating) and water 

(e.g., using rainwater collectors, greywater systems), reduces greenhouse gas emissions and reduces waste 

throughout construction and during the home’s lifetime. The passive house is one of the most environmentally 

friendly designs that combines several technologies that help to achieve ultra-low energy use.  

Social sustainability: this theme underlines the significance of designing housing in a way that provides 

comfort and flexibility for occupants with different abilities and at different stages of life, including children and 

people with limited mobility. It also highlights the use of built-in safety elements to avoid injuries and security 

features that enhance the residents’ sense of security and reduce crime.  

Economic sustainability: the theme highlights the importance of designing housing in a way that saves 

money throughout construction and during the home’s lifetime. It also stresses the importance of careful planning 

to avoid the need for major future refurbishment work and reduces costs associated with water use, energy use 

and maintenance. 

The preference of the home buyer may well be influenced by the above-mentioned elements and sub-

elements. As such, whether stated or implicit, these elements should be considered while designing the WTP for 

the home buyers.  

 

5 EXPERIMENTAL DESIGN 

 

As with all attribute-based methods for eliciting stated preferences, the one first steps in eliciting home buyer 

preferences for sustainable features in homes is to identify and describe the attributes that define the choices 

given to respondents (Holmes & Adamowicz, 2003). For this purpose, the authors have resorted to the definitions 

for sustainable housing used in sustainable building standards, namely the Green Building Index (GBI) to suit the 

Malaysian home buying public (GBI, 2011). The authors reasoned that using established standards provides a 

ready baseline to define sustainability in real estate and enhance the applicability of this study’s results. 

The award of certification and sustainability levels in the GBI is through the tally of points given for 

incorporating certain features in a building that enhance sustainability (GBI, 2011). These features are discretely 

separated into levels, which can then be directly translated into attribute levels demarcating sustainability. The 

choices of sustainable features were made based on its significance on resident’s quality of life and could be 

practically addressed through building design (Chau et al., 2006). 
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The issue of choice, or lack thereof, is a major field of study amongst stated preference practitioners. The 

excessive choice effect has been shown to decrease the probability of choosing an option as the number of  

options increases (Iyengar & Lepper, 2000) due to the increased search costs from having more options 

(Norwood, 2006). The Irons and Hepburn model for optimal searching behaviour stipulates that searching stops 

when the cost of searching one more option is greater than the expected value of the payoff from greater 

searching plus the reduction in regret that greater searching delivers (Irons & Hepburn, 2007), which is consistent 

with a satisficing model of buyer behaviour (Schwartz et al., 2002). However, because of the need to value 

attributes relative to every other attribute, it is necessary to have at least two options with differing attribute levels 

within each choice set (Holmes & Adamowicz, 2003). 

Other factors that influence complexity of DCEs include the number of attributes, levels of attributes, and the 

number of choice sets (questions), all of which either increase or decrease the calculated WTP but almost 

invariably increase error variance (Burton & Rigby, 2012). 

The experimental design of the overall survey is based on the L
MA3

 design  generated internally from the 

‘support.CEs’ program (Aizaki, 2012), where the experimental design is directly from the orthogonal main 

effects plan (Aizaki et al., 2014). This experimental design is generally larger than most orthogonal main effects 

plan for DCEs (Street et al., 2005), which the authors mitigate through effective separation of the choice sets into 

multiple blocks; subsets of choice sets. It has also been argued that the L
MA

 design, while orthogonal is not the 

most statistically efficient (Street et al., 2005) and possibly suffers from balance, overlap, and dominated pairs. 

Additionally, the L
MA

 design cannot be used to determine higher order interaction effects (Aizaki et al., 2014). 

The latter is ignored because the authors believe further interaction effects are unnecessary for this study while 

the former will be offset by better internal and cross-validity indicators compared to other experimental designs 

(Viney et al., 2005).  

Based on previous evidence, the authors have decided to construct the survey based on six choice sets of two 

options each containing six attributes of three or two levels, separated into six blocks [an example of the choice 

sets is presented in Figure 1]. The following is a sample of a question in the survey, where respondents choose 

options 1, 2, or neither options to indicate their preference in sustainable housing: 

 
Figure 1: Question 1, Block 1 

 

 

 

 

 

  

 The authors have decided to incorporate pictorials and colour coding to allow the surveys attribute and 

attribute levels to be more easily understood. This follows the effects of traffic light system which enhances the 

visibility of pertinent information (Mawad et al., 2015). Also, having a more game-like survey technique, which 

include more visual rather than textual information, leads to a more enjoyable experience for respondents (Ogawa 

et al., 1993). 

 

                                                           
3
 LMA

 design is an experimental design, where L is the number of levels, M is the number of alternatives in each choice set, and A is the 

number of attributes for each alternative. 
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Theoretical Background 

 The basis of many attribute-based methods such as DCEs is the assumption that agents would choose 

alternatives yielding the highest utility, also known as the Random Utility Theory
4 

 (McFadden, 1974). Assuming 

respondent i selects alternative j to maximise his/her utility. The utility from making the choice,     can be 

decomposed into: 

                ---------- (1) 

where     is the systematic component of the utility of respondent i from selecting alternative j, and     is the 

stochastic component of the utility (Aizaki et al., 2013). The systematic component of the utility is assumed to be 

as follows: 

                                                                ---------- (2) 

where, ASC denotes an alternative specific constant for housing choices relative to the neither option, where the 

systematic component of the utility for the option is normalised to zero. The definitions for other variables are 

tabulated in Table 1: 
 Table 1: Variable Definition  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

                                                           
4 A further exposition of this theory and its applications to DCEs can be found in Alberini et al. [51] 

Coef. IV Type Definition 

        Continuous Percentage of energy saved from the 

respondent’s energy consumption 

        Dummy Enhancement of interior soundproofing 

        Dummy Enhancement of indoor ventilation 

        Continuous Percentage of development area set aside for 

landscaping and recreational uses 

       Dummy Production of renewable energy within the 

development area and usage of renewable energy 

in common areas 

        Continuous Increase in price as a function of the respondent’s 

perception of house price 
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                                                                Figure 2: Illustrated list of sustainable features in homes  

 

 

 

 

 

 

 

 

 

 

Survey Methodology 

This survey was carried out online using Google Forms as its basis, which allowed for branching 

questionnaires that enabled effective separation of the choice sets into blocks that reduce the number of choice 

sets faced by respondents, which significantly reduce complexity (Hensher, 2004) and lessens respondents 

cognitive burden (Rolfe & Bennett, 2009). 

The preliminary sections of the survey include basic demographic information; age, income, education, and 

employment which allows the authors to separate the WTP for sustainable features against different demographic 

groups. Previous studies have shown that demographics affect WTP for sustainable housing features (Marmolejo‐
Duarte & Ruiz‐Lineros, 2013; Park et al., 2013), which the authors believe is also the case amongst Malaysian 

homebuyers. 

The following section looks at the respondents current housing situation, including home ownership, current 

type of house, and future housing purchase decisions. The most pertinent of these questions is whether future 

house purchases is for investment or own use, which has been shown to affect WTP for sustainable housing 

(Heinzle et al., 2013). 

This survey also includes a set of primer questions that is meant to shift respondents’ thoughts towards 

sustainability and sustainable behaviour. The survey provides respondents with a list of sustainable features and 

sustainable behaviours (Poortinga et al., 2003) for them to acknowledge either knowing or performing. While this 

section of the survey is not analysed further, the authors believe it is useful to get respondents who would not 

have otherwise thought of sustainability and sustainable features in homes to consider the breadth of possibilities 

in sustainable housing. 

Following these questions, respondents are given a preamble on the main part of the survey and a choice of 

selecting one of six blocks prepared for this DCE. Each block consists of six questions each with two options and 

a null option. 

 

Results 

 

A test run of the DCE was distributed through social media channels and received 20 responses. The table 2 

shows a summary of respondents’ demographics: 
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Table 2: Summary of respondents’ demographics (n=20) 

Category n % 

Age   

18-25 1 5% 

26-35 11 55% 

36-45 6 30% 

46-55 2 10% 

Education   

Postgraduate Degree or higher 16 80% 

Undergraduate Degree 4 20% 

Annual Income   

less than RM 10,000 4 20% 

RM 10,000 - RM 35,000 2 10% 

RM 35,000 - RM 70,000 7 35% 

more than RM 70,000 6 30% 

Prefer not to say 1 5% 

Employment   

Student 3 15% 

White collar 17 85% 

 

 

From the survey preliminaries, we can see that this sample consists of a good mix of first-time, long-term, 

and non-homeowners, summarised in Table 3. It is known that first-time homeowners, whether they have taken 

the property plunge or otherwise, have different priorities in their home buying decisions (Reed & Mills, 2007; 

Tan, 2012). 

 
Table 3: Summary of respondents’ home ownership 

Home Ownership n % 

Do not own current home 8 40% 

Yes, for less than 2 years 4 20% 

Yes, for 2 - 5 years 2 10% 

Yes, for more than 5 years 6 30% 

 

 

Table 4 represents the estimations of respondents’ WTP for sustainable features in homes. The results are 

outputted as the results of conditional logit estimations (Hosmer Jr. et al., 2013), where columns      , 

         ,         ,   and   respectively showing the estimated coefficient, exponential function of the 

estimated coefficient, standard error of the estimated coefficient, z-value, and p-value under the null hypothesis 

that the estimated coefficient is equal to zero (Aizaki et al., 2014). Because the dependent variable; price was 

presented to respondents in percentages, all the coefficients here should be interpreted as a percentage increase or 

decrease in prices. 
 

 

 

 

 

 

 



PREFERENCE MODELLING IN R: A TRIAL ON HOME BUYERS’ WILLINGNESS TO PAY 

AHMED SYAHID, MOHAMMAD ALI TAREQ, AIZUL NAHAR  

164 
RISUS – Journal on Innovation and Sustainability, São Paulo, v. 12, n.2, p. 154-173, abr./mai. 2021 - ISSN 2179-3565 

 

 

 

 

Table 4: WTP estimation results 

 

                             

ASC 0.44 1.55 0.62 0.70 4.80e-1 

No Renewables -0.85 0.43 0.34 -2.5 1.20e-2 

Soundproofing 0.64 1.89 0.35 1.81 7.10e-2 

Ventilation 0.44 1.55 0.32 1.36 1.70e-1 

Energy Savings % 0.06 1.06 0.01 4.47 7.70e-6 

Landscaping % 0.04 1.04 0.02 1.76 7.80e-2 

Price % -0.03 0.97 0.02 -1.58 1.10e-1 

 
Likelihood ratio test=93.9 on 7 df, p=0 n= 360, number of events= 120 

Using the gofm function in ‘support.CEs’ (Aizaki, 2012) produced the following output, which indicates the 

goodness of fit of the estimations above:  

 

Rho-squared 0.356 
Adjusted rho-squared 0.302 
Akaike information criterion (AIC) 183.794 
Bayesian information criterion (BIC) 203.306 
Number of coefficients 7 
Log likelihood at start -131.833 

 

The estimated model above is shown to be a good fit as its rho-squared and adjusted rho-squared value falls 

within the values of 0.2 and 0.4 (Street et al., 2005). The Akaike and Bayesian Information Criteria are criteria 

used to measure the statistical quality of a model that penalises a model for both deviance and complexity (Swait, 

2007), where lower values are preferred over larger ones (Louviere et al., 2010). However, without competing 

models, it is not possible to perform any comparative analysis between models. However, the functionality of 

such statistical information would be greatly appreciated for researchers comparing between different groups of 

respondents (Osland, 2010). 

Using the mwtp function in the ‘support.CEs’ package (Aizaki, 2012), it is possible to calculate the marginal 

willingness to pay (MWTP) for each sustainable feature. MWTP is defined as the economic value of a small 

change in a non-monetary variable (Aizaki et al., 2014). The MWTP of non-monetary goods in ‘support.CEs’ 

calculated by first defining the monetary good and using it as a baseline to calculate the economic value of all 

other goods defined in the DCE, using equation 3 (Aizaki et al., 2014): 

 

     
       

       
  

  

  
   ---------- (3) 

The results from the MWTP estimations are presented in table 5. These results show the correct signs; the 

absence of renewable energy generation efforts are likely to reduce house prices by 27.8%, the enhancement of 

soundproofing increasing prices by 20.9%, ventilation enhancements increasing prices by 14.3%, and every 

percentage increase of energy savings above a baseline and landscaped area within a development increasing 

prices by 1.83% and 1.15% respectively. 

 
Table 5: WTP estimation results 



PREFERENCE MODELLING IN R: A TRIAL ON HOME BUYERS’ WILLINGNESS TO PAY 

AHMED SYAHID, MOHAMMAD ALI TAREQ, AIZUL NAHAR  

165 
RISUS – Journal on Innovation and Sustainability, São Paulo, v. 12, n.2, p. 154-173, abr./mai. 2021 - ISSN 2179-3565 

 

 

 MWTP 2.50% 97.50% 

No Renewables -27.802 -234.293 155.671 

Soundproofing 20.909 -94.779 166.089 

Ventilation 14.352 -93.299 154.339 

Energy Saving % 1.829 -9.82 14.629 

Landscaping % 1.152 -6.594 11.176 

method = Krinsky and Robb 
 

An earlier review of determinants of sustainable housing demand (Tareq et al., 2015) has shown that 

previous studies indicate positive WTP for ventilation (Chau et al., 2010; Hu et al., 2014; Kwak et al., 2010; Park 

et al., 2013), soundproofing (Chau et al., 2010; Hu et al., 2014), energy savings (Chau et al., 2010; Hu et al., 

2014; Park et al., 2013), and landscaping (Cervero & Kang, 2011; Huang & Yin, 2015; Kong et al., 2007; A. M. 

Wang, 2005). However, because the current study is centred on the Malaysian home buyer, it is not possible to 

compare the results from this study with previous literature due to differences in sustainable development policy, 

purchasing power, and environmental awareness, amongst other factors. 

A house’s renewable energy generation capacity is positively valued in Japan (Yokoi & Ishizuka, 2013), 

Australia (Ma et al., 2015), and the UK (Scarpa & Willis, 2010). The positive valuation shown in this study could 

be attributed to Malaysia’s newly introduced renewable energy policy that includes feed-in tariffs for household 

renewable energy generation (Ahmad et al., 2011; Sovacool & Drupady, 2011), incentivising households to 

install solar PV panels to generate positive cash flow. It could be possible that this positive MWTP is a 

manifestation of the present value of expected cash flows from this feed-in tariff (Yoshida & Sugiura, 2015). 

However, it is still not possible to benchmark Malaysian home buyers’ WTP for renewable energy generation 

with those from other countries due to policy and demographic differences highlighted earlier. 

  

CONCLUSION 

 

This study has proven that the ‘support.CEs’ program (Aizaki, 2012) can be re-purposed to measure the 

WTP of home buyers for housing features, especially those related to sustainable development. Programming in 

R is a useful tool for quantitative researchers, as evidenced by this and other freely available programming 

packages. This study has shown that, with sufficient separation of questions into blocks, it is possible to conduct 

this DCE with a small sample yet still achieve statistically reliable estimates. The results from this study show the 

expected signs but cannot currently be compared to those from previous studies. The results here will be used as 

the stepping stone towards a larger study of Malaysian home buyer preferences, now that the research tool have 

been proven to be suitable and effective in quantifying home buyer preferences. 
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