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ABSTRACT 
Increased internet penetration rate has made internet marketing an integral part of 

real estate industry. This may result in an inefficient process for the buyers and sellers 
due to the need for physical inspection. The aim of this study is to present key factors 
influencing the users’ decision to use a web-based technology for real estate purposes. 
This is an ongoing study including two phases: developing a framework based on a case 
study, and conducting a survey to measure customer perception on incorporating online 
visualization techniques. The paper presents the result of the first phase evaluating real 
estate marketing platforms as case studies in Pakistan and Australia. While the initial 
results show that physical inspections are still required before deciding on property 
transaction, it was found that the number of inspections can be reduced by incorporating 
a 3D model of the property to the listing platform. In addition, it was observed that 
clarity of search results and provision of a 3D model are some of the key factors 
influencing the user preference to use the website again. This reinforces the idea that 
advanced visualization techniques can improve the current reliability issues faced by 
customers and may also streamline the transactions. This study will be extended by 
conducting the designed survey in two target countries one a developed country and the 
other one a developing country to compare the most popular features to international 
customers.  
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1 Introduction 
Real estate agents bear the most part of the marketing costs during the process of sale and rental from 
advertisements to arranging buyer inspections and final negotiations. However, they only receive a 
tiny fraction of marginal selling price. A study based on nearly 100,000 homes, of which roughly 
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3,300 were owned by the agent themselves, was carried out in the US. It was found that agent-owned 
properties sold roughly 3.7% (or about $7,600 at the median price) higher. Also, these properties were 
listed for 9.5 days (approximately 10%) longer than comparable non-agent owned ones. While this 
difference of $7,600 is large for the consumers, the real estate agent would only make 1.5% 
commission on it, translating to about $114. It can be argued that an agent would find it reasonable to 
forgo the $114 to avoid having a client’s home on the market an additional ten days (Levitt and 
Syverson, 2008). The results favored the hypothesis that the real estate agents would be willing to go 
at lengths to convince clients to execute the transaction quickly and at the non-market value. 
Furthermore, real estate advertising is at times also designed to be misleading to attract potential 
buyers. In 2016, an article by Craze (2016) highlights one such scenario where the photographs posted 
on the website portray a misleading image of the property and the images appear to be tampered with. 
Such incidents have  made customers to doubt the information that is being provided to them until 
they physically inspect the property themselves (Craze, 2016). 

Interestingly, visualization techniques present a unique opportunity to overcome such integrity issues 
in online real estate marketing. The paper therefore evaluates ‘RealEstate’, a selected online real 
estate marketplace in Australia and compares it to ‘Zameen’, a similar website in Pakistan to study 
user reception of incorporating visualization tools shows a comparison of key indicators between 
these two markets. While Australia has a well-developed and well-managed real estate industry, 
Pakistani market is yet to achieve such development. However, a much larger population and a 
significantly larger internet user base provides a greater potential benefit for early adopters of 
visualization techniques in Pakistan compared to the same in Australia.   

 

 Pakistan Australia  
Real Estate 
Market Size 

AUD 700 billion (Janjua, 2015). AUD 6 trillion (Tan, 2016). 

Area (km2) 881,913 (Worldatlas, 2016). 7,692,024(Geoscience Australia, 
2017). 

Population 201,995,540 (CIA, 2017). 24,413,700(ABS, 2016). 
Internet users 34,342,400 

(InternetLiveStats, 2016). 
20,679,490 
(InternetLiveStats, 2016). 

 

 

2 Literature Review 
This section reviews the related literature in two principal areas namely; visualization technology and 
online real estate marketing. While previous studies investigated 3D modelling for various stages of 
construction including design and asset management, little is mentioned on application of such 
visualization techniques to online property marketing. A study highlighted the integration of BIM and 
3D laser scanning technologies to streamline the user experience in real estate services. The research 
went on to study the possible synergies of BIM and 3D laser scanning to come up with more 
comprehensive as-is building data and further advantages of this integration to the real-estate industry 
(Mahdjoubi et al., 2013). Moreover, the studies have also modelled visualization techniques to 
simulate inaccessible areas in conflict afflicted regions for urban planning and real estate purposes 

Table 1: A comparison of key features of Australia and Pakistan  
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(Far, 2015). Furthermore, researchers have explored the possibility of using mobile phones for 
creating 3D models and developed a technical framework to incorporate various stereo-based depth 
hypotheses into a realistic 3D model (Kolev et al., 2014). 

The review of previous literature and publications in visualization technologies shows that a lot has 
been studied on the techniques and their application. However, customer feedback and perception on 
such applications in online real estate marketplaces and e-commerce has been missed. This paper 
tends to bridge that knowledge gap by identifying on what is missing in the current online real estate 
marketplaces and how customers react to the idea of incorporating the advanced visualization 
techniques.  

A study on online real estate marketing conducted in the US during 1999 found that residential 
properties listed on online marketplaces remained 11% longer and were sold about 1.93% more than 
those not listed online. This translated to roughly six more days of marketing and resulted in a 
premium of around $2900 for the average house. Thus the sellers would benefit the most by listing 
their properties on the internet (Ford et al., 2005). Furthermore, studies have argued that while the real 
estate market was experiencing a dramatic rise with about 5.56 million existing single family homes 
sold just in the US in 2002, the disapproval ratings for the real estate agents were highest compared to 
any other service providers (Dabholkar and Overby, 2005).  

With the increase in internet penetration and globalization, online marketing in real estate business 
has increasingly become a primary mode of reaching out to consumers. A study in the US concluded 
that 90% of consumers did online research before they bought their last home (RealTrends, 2013). 
Moreover, eighty-six per cent of Australians go online as their major tool to find their next property 
and nine out of 10 agents use RealEstate and Domain for the advertising (Tan, 2016). A similar trend 
is also observed in Pakistan where house-hunters are now embracing social media over traditional 
offline methods for finding their ideal home. Even the overseas Pakistanis are increasingly 
approaching real estate agents and brokers through social media tools (Asghar, 2015). 

Furthermore, the literature shows that websites can be evaluated and compared from a variety of 
perspectives to increase its efficiency (Delone and McLean, 2003, Joyce and Lin, 2004). One way to 
study these could be based on a customer satisfaction perspective i.e. whether the website has been 
built with customers’ goals in mind (Chanaron, 2005). Alternatively, the evaluation could also be 
based the perspective of web designers and measure the factors that they considered to be important 
when designing or developing effective websites (Tan and Tung, 2003). 

The two-phased research investigates customers’ preferences and perception on integrating 
visualization tools such as immersive 3D models to online real estate marketplaces. At this phase, the 
online marketplaces selected as two the  cases are evaluated across four attributes namely; content, 
design, organization, and user-friendliness as identified by researchers (Hasan and Abuelrub, 2011). 
This proposed framework of measurement attempts to strike a balance between contemporary market 
practices and multiple reference disciplines and focus on quantifiable features and indicators that at 
present found in successful websites. 

3 Methodology  
This research will be conducted in two main phases:(1) initial review of case websites based on 
criteria outlined by Hasan and Abuelrub (2011); (2) developing a survey for measuring users’ 
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perception. This paper focuses on evaluating a selected case platform by focusing on attributes 
revolving around customer perception of using online visualization techniques in real estate 
marketplaces.  

In first phase, we developed a framework consisting of four major categories which were then 
subdivided into quantifiable variables as illustrated in Error! Reference source not found.. The two 
selected websites were compared over these factors. The first phase of this study focuses on 
quantifying the features of both websites based on perception of expert customers in Australia. Each 
participant chosen was an experienced user and had at least 3 experiences of using the website(s) for 
renting/buying in the last three years.  

 

 

Figure 1 An initial framework for evaluating websites 

According to Statstool (2016), a popular website statistic and SEO reporting portal, Zameen boasts a 
daily unique visitor count of over 7,900 and daily page views amounting to roughly 34,500 
(StatsTool, 2016b). Similarly, it measures daily unique visitor count and daily page views for 
RealEstate to be around 44,700 and 233,700, respectively (StatsTool, 2016a). shows case profiles for 
each website. 

 

Attributes  Case 1: Zameen Case 2: RealEstate 

Specific 
Property 
Information 

Advertisements include seller details, 
images, property features, business & 
communication features 
(broadband/cable tv access), map, 
nearby places, finance calculator, 
trends, agent contact form, related 
properties. 

Advertisements include seller details, 
general/outdoor features, images, floor 
plans & interactive tours, map, 
inspection/auction time, nearby 
schools, suburb profile & market data, 
email form to contact seller/agent, 
tools & calculator.  

Service Properties, forums, blogs, maps, Buy, rent, invest, sold, share (links to 
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Category trends, index partner site), new homes, retire, find 

agents, lifestyles, news, commercial 
(links to partner site) 

Search 
Property 
Type 

Houses, flats, portions, farm houses, 
plot files, agricultural, residential 
plots, commercial plots, industrial, 
plot forms 

House, apartments & unit, townhouse, 
villa, land, acreage, rural, blocks of 
units, retirement livings 

Search 
Refinements 

Search can be narrowed down based 
on location, price, area, number of 
bedrooms, financing options, agent 
type, and verification status. 

Search can be narrowed down based 
on location, price, area, number of 
bedrooms, car spaces, indoor/outdoor 
features and eco-friendly. 

Search 
Results 
Presenting 

Results are displayed in form of list 
and can be sorted based on price, area 
and verification status. 

Results are displayed in form of list, 
map or on a calendar. Sorting can be 
done based on price, date and suburb. 

 

 

The study will be extended by conducting the survey in the second phase which is not covered in this 
paper. It is supposed to recruit customers and measure their perception in two selected countries. The 
designed questionnaire will include a total of twenty questions based on the Contents, User 
Friendliness, Organization and Design.  

4 Results of case evaluation  
A head to head comparison of Zameen and RealEstate was initially made to study the service offering 
of both the web portals. It was observed that each website provided similar information specific to 
property for each listing. Furthermore, while RealEstate provided a separate tab for detailed property 
floor plans, Zameen provided the basic floorplans as one of the images in the listing since Pakistani 
consumers may be less interested in technically detailed floor plans. Additionally, it was observed that 
Zameen was more comprehensive in service offering as it included information on commercial and 
industrial properties while RealEstate would link to partner sites like “RealCommercial” for 
Commercial Properties.  

Interestingly, service offerings of both sites were organized in a different manner. Zameen focused on 
different needs of a single user and organized services based on the needs. For example, a user could 
use “Property” page to search for any type of property, or go to “Blogs” tab for curated contents by 
the Zameen team. While RealEstate organized services based on individual needs of different 
consumer groups for example, a separate page dedicated to for property rentals ad separate for selling 
properties. Elements of localization were observed in both cases, such as the search refinement by 
RealEstate allowed users to narrow search based on indoor/outdoor features of the property. On the 
other hand, Zameen allowed users to narrow down search results by choosing only properties from 
trusted/verified real estate agents. 

Next the two cases were analyzed across four selected attributes namely Content, Organization, 
Design and User-friendliness. Important findings of the study are shown in  

Table 2: Case Profile of the two cases being considered in the 
study 
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Attribute Case 1: Zameen Case 2: RealEstate Advantages of 

Visualization 
Technologies 

Content Mechanism to verify 
details of ad by website. 
Is costly and time 
consuming. 

Only user details of 
advertisers are verified 
however content is not 
verified. 

Automated 
verification process 
that compares the 
information listed 
with 3D Model 

Limited to English and 
“Urdu” Language.  

Limited to English only.   Users can extract 
information from 3D 
model without much 
reading of the text 

Design Advertisements are 
cluttered all over the 
website with a 
prominent premium 
advertisement banner 
on the top of the 
website. 

Less cluttered as 
considerably less 
advertisement which are 
featured at the middle or 
in the bottom of page. 

Observing user 
behavioral patterns on 
a 3D model can allow 
target advertising 
allowing a more 
attractive and less 
cluttered website. 

The website uses less 
visuals to for a faster 
browsing. 

Large banner images are 
used as being less 
graphic intensive is not a 
concern. 

Images can be cut 
down and replaced by 
a single 3D model 
with option to scale 
the resolution to allow 
speedier browsing. 

Organization Details provided in each 
listing are highly 
variable. 

Details provided in each 
listing vary to a lesser 
extent. 

3D models will allow 
consistent information 
as the user can "see" 
the property.  

Basic search tools to 
filter the results to 
user’s criteria. 

Optimized search engine 
that allows user to refine 
the search to a much 
finer level. 

Use of 3D model can 
cut down the search 
time and allow a 
speedier transaction. 

User Friendly No interactive features 
offered in design of 
website. 

The website offers a VR 
solution but it is limited 
to static 2D pictures. 

3D model may allow 
user to plan to move 
into the property as 
they can calculate cost 
of furnishing. 

 

 

shows that both websites suffer from similar set of issues. These issues, particularly those related to 
the content can be resolved by incorporation of advanced visualization technologies such as using 3D 
model. This model is equipped with a pattern recognition program to identify user’s buying behavior 
based on previous local searching practices by other users. This is a smart 3D model which also can 
provide valuable quantitative data sets to the owner in an automated manner. The smart property 
visualization system (SPVS) gives the possibility for interactive inspections which allow international 

Table 3: Comparison of Zameen and RealEstate 
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users to visit their selected properties. At the same time, the potential buyers can estimate dimensions 
and volumes of the property for future carpeting, flooring and furnishing.  

To support the findings of the case analysis, a group of 12 experienced users were interviewed and 
asked questions from four categories namely content, organization, design and user-friendliness.  

The responses of the experts indicated that while the user opinion was largely positive on User-
friendliness and Content attributes of the online marketplaces, their perception on Organization and 
Design quality was less so. Around a fifth of the participants were strongly disagreeing to disagreeing 
with the standard of information/content available on these websites. Moreover, the analysis also 
explored the relationships between the variables identified in Error! Reference source not found. 
and the user preference based on responses provided by the experienced users. shows correlation 
between some key variables such as the clearly presented results and the reduced need to inspect the 
property physically. It is noteworthy to mention that the user’s preference to use the website again 
was strongly correlated with the integration of 3D model in website to improve reliability. The 
participants’ response to future use of website was also strongly positively correlated to the clarity of 
the search results. 

Variable Correlation Coefficient 
Search results presented 
clearly 

Less need to inspect property 0.80 

Easy to use Less need to inspect property 0.84 
Provides accurate information Will recommend the website to others 0.96 
Adding 3D Model will make 
information more reliable 

I will use the website in future 0.90 

I will use the website in future Search results presented clearly 0.92 

 

 

Experts’ feedback was also collected over the reliability of information available on their choice of 
real estate website. Only two participants were satisfied that current websites did not need any 
improvement, while the rest of them suggested use of new visual options. Half of participants also 
highlighted that real estates should provide higher level of details on their websites. 

In addition, the participants suggested that by adding a 3D model the reliability of the website can be 
improved. This reinforces the idea that advanced visualization techniques such as a 3D model will be 
required to improve the current reliability issues faced by users. It may also stream line the 
transactions by reducing the need to physically inspect the properties. Therefore, the visualization 
quality should be determined in next phase.  

5 Conclusion 
This paper addresses a clear gap in the literature of real estate marketing. The paper aims to 
investigate the customers’ perceptions of using a web-based visualization technology for real estate 
business. The lack of reliability and consistency of property information available online means the 
constant need to inspect properties physically. This is an ongoing study including two phases: 

     Table 4: Correlation Coefficients for Key Variables 
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developing a framework based on a case study, and conducting a survey to measure customer 
perception on incorporating online visualization techniques. The paper presented the result of 
evaluating real estate marketing platforms as case studies in Pakistan and Australia. The case analysis 
of the two-leading online real estate marketplaces in Australia and Pakistan shows that each website 
offers similar array of features. The analysis also shows that the current platforms suffer from similar 
set of issues such as verification of property advertisements. These can be resolved by integration of 
visualization technologies. The analysis is supplemented by conducting interviews with experienced 
users to gauge customer perception and preference. The participants verified that the current web 
platforms should be revised using advanced visual options to develop the smart property visualization 
system (SPVS). In addition, it is stressed that SPVS should provide high level of details on their 
websites. Additionally, the participants suggested that by adding a 3D model the reliability of the 
website can be improved. It was observed that clarity of search results and provision of a 3D model 
are some of the key factors influencing the user preference to use the website again. This reaffirms 
that users can overcome reliability issues and streamline transactions if advanced visualization 
techniques are integrated into the current online real estate marketplaces. Also, this study will be 
extended by conducting a survey on a larger set of consumers in Australia and in Pakistan and to 
evaluate customer perceptions on technology integration.  
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