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Abstract

:

In the current real estate landscape, there is a growing trend to focus on adding value to products to address the customer’s affective/emotional perspective, his/her perceptions of the ‘Prestige’ of properties being crucial for his/her final assessments of the products. This study delves into the design elements that shape perceptions of ‘Prestige’ using Kansei engineering in 235 participants who evaluated various real estate promotions through: (1) a set of 60 adjectives and (2) reason for purchase (residence or investment). A first factor analysis of the set of adjectives yielded 15 independent axes. A subsequent linear regression indicated that the ‘Prestige’ axis was among the four most important factors in/drivers of property purchase decisions. In the second phase, 62 design elements (and their respective categories) of real estate promotions were identified to establish 16 groups. A linear regression determined that Information presentation and Building were the groups of elements with the greatest impact on subjects’ perceptions of ‘Prestige’. A subsequent Univariate General Linear Model analysis identified the design elements significant for each group, such as Development type and Building shape, respectively. Finally, a Bonferroni post hoc test identified the important categories in each identified design element as Facing blocks and Stepped.
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1. Introduction


An increasing number of companies across various sectors are adding value to their products by improving their functionality and/or enhancing their affective/emotional value. Improving functionality involves determining if a product achieves specific goals effectively, efficiently, and satisfyingly. Enhancing affective/emotional value involves all the human senses, using design and aesthetics [1,2,3]. Some studies have demonstrated that this emotional/affective component significantly influences customers’ final perceptions of products [4,5,6].



From a strategic perspective, several authors have argued that, to address the affective factor in business terms, it is essential to understand its main dimensions [7,8,9] and develop innovative business models driven by customer experience [10]. Salient among the set of affective factors associated with products is the sensation of ‘Prestige’ [4]. Luxury brands are categorised based on the perceptions, induced by distinctive marketing, of buyers [11]. Luxury products satisfy consumers’ psychological and functional needs, and it appears that psychological benefits is the primary factor that distinguishes luxury from non-luxury products [12].



The construction sector is not exempt from the influence of affective factors. Products in this sector carry significant symbolic meaning. The tangible aspect of a property is the land, its location, and surroundings, but other aspects (from the company’s image to plans, perspectives, models, etc.) have a high degree of intangibility, and are sometimes perceived subjectively/psychologically. Specifically, the current Spanish real estate landscape is characterised by a slowdown that has created intense competition among companies [13]. In such a competitive market, to attract customers, companies must offer a wide variety of products and services, at acceptable prices, well suited to their expectations, needs and requirements [14,15]. With new players willing to invest, competition to acquire high-quality assets increases, thus raising prices. Therefore, the focus is shifting towards promotions that evoke perceptions of higher quality and luxury. Companies are actively engaged in the development of strategic initiatives focused on value creation, seeking to augment the discrepancy between the monetary value buyers are prepared to invest in a product or service and the underlying costs associated with its production [16].



In the real estate context, it has been demonstrated that applying an algorithm to properties classified as ‘luxury’ affects their market value [17]. Particularly noteworthy is the work of Llinares and Page [18], who, using Kansei engineering, identified ‘Prestige’ perceptions as having the greatest differentiation capacity in real estate promotions. This dimension includes design-related variables, luxury, elegance, ‘Prestige’, and innovation.



Nagamachi [19] defined Kansei Engineering as ‘a technology for translating consumer feelings and images of a product into design elements’. Its goal is to identify and quantify users’ perceptions of a product in their native language, and establish quantitative relationships between subjective responses and design features. Kansei Engineering posits that individuals’ assessments are not only influenced by the stimuli presented (a combination of objective and subjective parameters), but also by their conceptual frameworks (semantic space). In other words, to appropriately evaluate a situation, assessment variables must align with the individual’s mental schema.



The first phase of Kansei Engineering involves identifying a series of independent concepts (semantic axes) that individuals use to describe their product-related sensations. Kansei Engineering uses semantic differentials to measure perceptual spaces [20]. Once these semantic axes or affective dimensions are obtained, in the next phase they are matched to the design elements that evoke them. This relation can be determined using statistical treatments, such as Quantification Theory Type I [21,22] and Type II [23], linear regressions [18], neural networks [24], fuzzy logic [25] and even event-related potential analysis (using an electroencephalogram) [26].



In recent years, Kansei Engineering has made several contributions to the development of construction and furniture-related products [27,28], highlighting its versatility and effectiveness in capturing and integrating users’ emotions and preferences. This includes architecture, where analyses have been made of the design of residential doors [29], sports building facades [30], kitchens [31], floor plans [32,33], real estate promotions [18,34], urban spaces, and internal spaces [35,36,37], such as airport VIP lounges [38].



Using Kansei Engineering, the aim of this study is to identify the specific design characteristics of a real estate promotion that evoke, in clients, perceptions of ‘Prestige’. The study is divided into two phases: the first phase identifies the set of affective impressions evoked in clients by a real estate promotion and their impact on the clients’ overall evaluations, including intention to purchase a property to live in it or for investment (the purchase intention is a relevant aspect according to Nasar’s model [39]). The second phase identifies the design elements that create the perceptions.




2. Materials and Methods


A two-phase field study was conducted, collecting opinions from a sample of re-spondents about a set of stimuli that were new properties for sale. The data were ana-lysed using SPSS v. 17.0, with p-values < 0.05 considered statistically significant. The nature of the stimuli used and the characteristics of the population were the same in the two phases, and therefore are detailed below. For its part, opinion collection and data processing were different in each phase, which is why they are developed in subsequent specific subsections.



Stimuli. The properties assessed were newly built medium-high priced flats in the city of Valencia, Spain. Each stimulus included all the information contained in the websites of companies marketing real estate in Valencia at the time of the study (exterior view of the development, floor plan of the dwelling, surface areas, floor level, aspects, and a summary of the building specifications). No references to the specific locations of the buildings were made, as the interviewees were asked to evaluate the properties independent of location. The stimuli sample was heterogeneous (Figure 1), featuring a wide variety of homogenous offerings located in multi-story buildings in an urban environment. The aim was to avoid nesting by creating a balanced sample that included all possible combinations of design elements. This issue becomes more problematic when stimuli are real, that is, the combination of design elements in the sample/stimuli is based on their availability in the actual product. A set of 179 images were created as stimuli, 67 of these stimuli were used in the first phase of this study, while the rest (112 stimuli) were presented in phase number two.



Sample. The sample consisted of 235 staff from the Universidad Politécnica of Valencia (50.64% female, mean age 35.83 years; σ = 2.31) selected through simple random sampling. Staff from the Architecture and Town Planning departments were excluded to ensure that any biased perceptions that construction and architecture experts might hold would influence the results. In phase I, 160 subjects participated (mean age 32.14 years; σ = 2.15), each of whom viewed and rated only one stimulus (thus, no stimulus was rated less than twice). Phase II involved 75 subjects (mean age 39.5 years; σ = 2.47). In this case, each subject viewed and rated 3 stimuli, providing a total of 225 responses. In each questionnaire, only one stimulus was assessed. These stimuli were presented and rated independently and consecutively (Figure 2).



2.1. PHASE I: Identification of Affective Factors and Their Importance in Overall Evaluations (Purchase for Residence and Purchase for Investment)


The objectives of this phase were, first, to identify the set of impressions/Kansei words related to ‘Prestige’ and, second, to determine their importance in subjects’ evaluations. Kansei methodology techniques were employed. The initial step involves obtaining semantic axes, or a set of cognitive factors, that characterise individuals’ perceptions of products. These axes are uncorrelated variables that define perceptions of products and are formed by the set of independent concepts employed by individuals to describe product-related sensations. Within the set of axes comprising this semantic space, our interest lies in identifying the axis related to ‘Prestige’, and identifying the impressions with which it is associated. Once the axes are identified, their influence on overall evaluations can be established. The data collection process was as follows.



Questionnaire. The questionnaire gathered subjective information about the participants’ perceptions. Real estate promotions were assessed by the experimental participants based on a series of adjectives, or expressions, that described their emotional responses. The expressions, all in Spanish, were obtained through a search of words (140 adjectives/expressions) used in current property advertising in architecture and urban-ism journals, interior decorating magazines, and the websites of property marketing companies. The goal was to obtain a set of words that describe perceptions evoked by real estate promotions. The expression ‘Prestige’ was included in the set. In Kansei Engineering, this set of attributes is known as the semantic space. The initial list was reduced to 60 adjectives after applying the Affinity Diagram criteria: this involves ordering a large set of ideas and information by affinity/relationship, obtained from various sources, to facilitate subsequent analysis [40]. A 5-point Likert-type scale (Totally disagree, Disagree, Neutral, Agree and Totally agree) was used to assign a value to each property, based on the 60 adjectives. Specifically, participants were instructed: “Indicate, on a scale from 1 to 5, the degree of agreement with each of the following statements about the real estate promotion you are observing”. Each of the 60 statements in the questionnaire started with: “It is a [each of the 60 adjectives studied] dwelling”, for example: “It is an elegant dwelling”. In addition, two questions were included to capture the participants’ overall opinions: (1) “Overall, I think it is a good house to live in. Assuming it suited my financial position, I would consider it to be a good purchase opportunity”. (2) “Overall, I think it is a good house to invest in. Assuming it suited my financial position, I would consider it to be a good purchase opportunity”.



Data Processing. The following statistical treatment was performed on the database of responses (see Figure 3):




	
(a) Identification of the affective factors in real estate promotions. A principal component factor analysis was undertaken. Semantic axes are uncorrelated variables that characterise perceptions of products. The principal component factor analysis identified and extracted the semantic axes. The axes, grouped by the analysis, consisted of combinations of adjectives (from the original set) that the participants rated similarly. We selected only principal components with eigenvalues greater than one; a Varimax rotation was performed to obtain the semantic axis factors. Finally, the internal consistencies of the dimensions were evaluated using the Cronbach’s alpha coefficient [41].



	
(b) Impact of the ‘Prestige’ axis on overall evaluations. The adjectives associated with the semantic axes, detected in the previous analysis, represent important concepts common to all customers. Their evaluations explain the perceived differences between residential properties. The influence of the different axes on overall assessments may vary. The impacts of the semantic axes on the participants’ overall evaluations (purchase for residence or investment) were quantified by linear regression analysis, with the final purchase decision being the dependent variable, and the semantic axes being the independent variables.









2.2. PHASE II: Identification of the Design Elements of the Real Estate Promotion That Influenced Perceptions of ‘Prestige’


Based on Schütte et al. [42], once the semantic space is defined, the second phase of Kansei Engineering involves parameterising the product into design elements. The goal in this phase is to translate the complexity of the product into a set of parameters that form the consumer’s perceptions of the product. The parameters should reflect elements that may influence their evaluations (plans, qualities, colours, surfaces, etc.). The complexity arises from the high number of parameters present in a real estate promotion. To address this complexity issue in the analysis of the relationship between evaluations of ‘Prestige’ and other design parameters, a stepwise analysis was conducted. The variables were not analysed simultaneously to avoid the development of spurious relationships. Initially, to gain insight into their overall organisational structure, the design elements were grouped together based on their degree of similarity; later, they were disaggregated to construct independent mathematical models. The grouping was carried out using the Affinity Diagram [40]. This technique led to the grouping of 62 design elements and their corresponding categories into 16 sets (see Appendix A).



The first step, therefore, was to determine the design elements. These parameters had to include all the aspects contained in promotions on real estate companies’ websites: general characteristics of the dwellings, buildings and surroundings, quality of the dwellings and floor plans. This information was gathered from numerous real estate company websites advertising in Valencia, industry magazines, and through interviews with experts in the field (architects, technical architects, developers, etc.). After parameterising the products, the following field study was conducted.



Questionnaire. The questionnaire collected data about the participants’ perceptions of the ‘Prestige’ of the groups of design elements identified. Specifically, participants were instructed: “Rate, on a scale from 1 to 5 (where 1 is excellent, 2 is good, 3 is neutral, 4 is poor, and 5 is very poor), the following 16 aspects about the real estate promotion you are observing”. Each of the 16 aspects in the questionnaire corresponds to the grouping of elements into 16 sets (see Appendix A). At the end of the questionnaire, participants were asked to assess the level of agreement with the following statement: “In general, I find the development ‘Prestige’”. The concept used for defining this question was established after the set of Kansei words forming the axis was obtained (Phase I). The assessment was made using a 5-point Likert scale (Totally disagree, Disagree, Neutral, Agree and Totally agree). The order of presentation of the questionnaire variables was randomised to prevent any learning the participants obtained throughout the experiment influencing their responses, and to control for possible association effects resulting from the order of questions.



Data processing. The following statistical treatment was performed on the database of responses (see Figure 4):




	
(a) Identification of the important groups in the creation of perceptions of ‘Prestige’. The high number of design elements made it impossible to introduce the entire set of variables in a single phase. Thus, the approach adopted was, in a first phase, to identify the name of the groups and then to specify the design elements within each group. The linear regression technique was used, with ‘Prestige’ perceptions as the dependent variable, and the 16 groups of design elements as independent variables. This technique is useful when producing a quantitative model to explain ‘Prestige’ perceptions (based on the identified groupings).



	
(b) Identification of the design categories that influence perceptions of ‘Prestige’ in a real estate promotion. The Univariate General Linear Model procedure was used, taking each group as a dependent variable and each design element as independent variables. For design elements with more than two categories, the Bonferroni post hoc test was applied. This technique explains the different categories of each design element that create a significant difference in perceptions and the direction of the differences identified.










3. Results


For a better understanding, the results are presented in two subsections corresponding to the two phases of development.



3.1. PHASE I: Identification of the Affective Factors and Their Importance in Overall Assessments (Purchase to Live in and Purchase to Invest)


3.1.1. (a) Identification of the Set of Affective Factors in Real Estate Promotions


Factor analysis reduced the original set of 60 adjectives to 15 uncorrelated factors, explaining 68.8% of the variance in the original variables. Table 1 displays the selected factors, their correlations with the original adjectives, the percentage of explained var-iance and the Cronbach’s alphas.



Axis 1 corresponds to ‘Prestige’. It is the axis with the highest explained variance, explaining 15.58% of the set of original variables. Therefore, it was the primary concept that the participants took into account when differentiating between the developments. It encompasses concepts related to the appearance of the development. Thus, for the surveyed users, a prestigious development is strongly associated with concepts such as “full of character”, innovative, refined, well-designed, and elegant. To a lesser extent, the concept is related to the equipment in the house, the quality of the materials and finishes, and the kitchen. The consistency of this axis is very high, with a Cronbach’s alpha of 0.926 [41]. In addition, independent axes other than ‘Prestige’ were identified: Axis 2, good layout, Axis 3, light and outward-facing, Axis 4, family home/spaciousness, Axis 5, ecology, Axis 6, peaceful and safe, Axis 7, classic design, Axis 8, community atmosphere, Axis 9, flexible layout, Axis 10, orientation, Axis 11, restrained, Axis 12, youthful and informal, Axis 13 impersonal, Axis 14, spacious, and Axis 15, liveable in.



After obtaining the Cronbach’s alpha coefficients to analyse the consistency of the extracted dimensions, we selected those semantic axes with a coefficient equal to, or greater than, 0.700 (axes 1–4 and 9). According to Strainer [41], a coefficient exceeding 0.900 likely indicates unnecessary redundancy rather than a desirable level of internal consistency in research tools. In this type of studies, a level above 0.700 indicates acceptable internal consistency. However, the other perceptions, due to their low alphas, were not used in the remainder of the analysis.




3.1.2. (b) Impact of the ‘Prestige’ Axis on Overall Evaluations


Two linear regressions were applied, taking the purchase of the home as the dependent variable (intention to reside/invest), and the set of semantic axes obtained in Phase I as the independent variables (Figure 5).



The R coefficient of the linear regression model for the dependent variable, the purchase of a home for investment, is 0.563. The model is shown in the graph on the left of Figure 5. It can be observed that the statistically significant factors (p < 0.05) are the same four as for the residence choice model. The difference lies in the order of importance attributed to the factors, with the ‘Prestige’ of the promotion being the most influential factor in the choice of a home for investment. Next is “Family home”, “Good layout”, and “Light and outward facing”.



As can be seen, the ‘Prestige’ variable holds an important position in both models; it is the most influential for the decision to invest, and the second most influential when the goal is to reside.





3.2. PHASE II: Identification of the Design Elements of the Real Estate Development That Influence ‘Prestige’ Perceptions


3.2.1. (a) Identification of the Important Groups in the Evocation of Perceptions of ‘Prestige’


After applying the linear regression technique, a quantitative model was developed to estimate the ‘Prestige’ perceptions of a dwelling based on the assessment of the 16 groups of design elements (Figure 6).



The predictive capability of the model is R = 0.782. The design element groups with the most impact on ‘Prestige’ perceptions are information presentation and the characteristics of the building (p > 0.000). Following closely behind are the spaciousness of the home, flooring, finishes, and communal facilities (with correlations between 0.15 and 0.20). Subsequently, with correlations between 0.09 and 0.15, factors such as facilities, kitchen, bedroom layout, and terraces are influential. On the other hand, the regression model established that interior carpentry, the living room (salon), parking, bathrooms, orientation and the surrounding environment are not significant in creating ‘Prestige’ perceptions.




3.2.2. (b) Identification of the Design Categories That Influence the Perception of ‘Prestige’ in a Real Estate Development


Following identification of the groups that influence users’ ‘Prestige’ perceptions of homes, the categories of design elements that affect these perceptions were obtained. The Univariate General Linear Model determined the significant design elements (p < 0.05) for each group. Subsequently, using a Bonferroni post hoc test, the relevant categories for each identified design element were obtained. Figure 7 shows the results obtained for each of the 10 design element groups significant in evoking ‘Prestige’ perceptions.



Group 1. Information aesthetics. The significant “Information aesthetics” (β: 0.213; p = 0.000) elements are photographs of the private gardens (F: 6.280; p = 0.013), the chil-dren’s play areas (F: 3.842; p = 0.051), the typology of the real estate development (F: 3.474; p = 0.009), and the shape of the building (F: 3.024; p = 0.051). Including “private gardens” and “children’s play areas” in the promotion image improves the information aesthetics of the real estate offer and, therefore, perceptions of ‘Prestige’, because they are, on average, more highly evaluated (Figure 7, horizontally displaced bars to the right). For the design element typology of the real estate development, no differences were perceived between free-standing U-shaped and terraced blocks (as can be seen in Figure 7, the horizontal bars intersect). There were also no significant differences between free-standing, terraced, L-shaped, and U-shaped blocks (horizontal bars intersecting). However, there were perceived differences between the two categories facing blocks and L-shaped blocks, and terraced blocks (horizontal bar displacement to the right). Similarly, free-standing, terraced, L-shaped, and U-shaped blocks had a greater impact on the group (horizontal bar displacement to the right). Of these four categories, the facing block category, because it had the highest average value, had the greatest impact on its group and, therefore, on ‘Prestige’ perceptions. The same interpretation can be applied to “building shape.” The rectangular shape was not significantly different to the stepped and irregular shape (intersecting horizontal bars). However, the stepped shape is significantly different from the irregular shape (horizontal bar displacement to the right). In addition, it is the most important attribute in this group, having the highest average evaluation.



Group 2. Building. The second group of design elements in terms of impact on ‘Prestige’ perceptions (β: 0.206; p = 0.000). Significant design elements included the shape of the building (F: 8.452; p = 0.000), the presence of green areas nearby (F: 7.815; p = 0.006), elements of the façade, for example, windows, terraces and balconies (F: 4.400; p = 0.013), finishes (of floor/roofs, etc.) (F: 3.540; p = 0.031), and the number of terraces (F: 3.404; p = 0.019). It can be concluded that, for a building to be highly rated for ‘Prestige’, it must have a stepped-shaped design because, although there are no significant rating differences associated with having an irregular shape, the stepped design attracted a higher average score. A building will also be more highly rated if there are green areas in its environs. Third, the facade of the building should strongly feature balconies and terraces which, although not significantly more highly rated than windows, have a higher average rating. Next, facades constructed mainly using modern materials were more highly rated. Finally, the building must have terraces and, although there were no significant differences based on the number it has, the more terraces, the better it is evaluated.



Group 3. Spaciousness. Significant design elements in the impact of spaciousness on ‘Prestige’ perceptions (β: 0.182; p = 0.000) were: surface area (F: 17.991; p = 0.000) and the size of the terraces (F: 3.609; p = 0.014). Figure 7 shows that spaciousness is more highly evaluated based on the number of square metres of floor area. Although no significant differences were found between floor areas of 101 m2 to 120 m2, and more than 120 m2, this latter range was better evaluated, on average. Second, spaciousness was also more highly evaluated based on the size of the terraces, with those of a medium size being preferred. These are usually depicted in housing plans as containing a table (or as having sufficient space for a table).



Group 4. Flooring-coating. In this analysis (β: 0.180; p = 0.007) the significant design element was the flooring of the house (F: 13.234; p = 0.000). In Figure 7 it can be observed that high ratings for flooring and coatings (cladding, etc.) of real estate developments and, therefore, for ‘Prestige’ perceptions, are mainly associated with the materials used in the flooring of the dwellings. Parquet attracts highest ratings, as it is considered significantly different from other typologies (marble, ceramic, stone); graphically, it is positioned further to the right, indicating enhanced perceptions.



Group 5. Communal facilities. The statistically significant design elements in the analysis of communal facilities (β: 0.154; p = 0.002) that increased ‘Prestige’ perceptions were; (in the quality specifications) private gardens (F: 109.787; p = 0.000), swimming pools (F: 96.560; p = 0.000) other sports facilities (F: 31.946; p = 0.000), social clubs (F: 25.228; p = 0.000) and images of the private gardens (F: 63.066 p = 0.000), swimming pools (F: 56.210; p = 0.000), children’s play areas (F: 14.154; p = 0.000), and other sports facilities (F: 13.431; p = 0.000) (Figure 7).



Group 6. Installations. In the assessment of installations (β: 0.126; p = 0.025), statis-tically significant design elements included heating (F: 12.089; p = 0.000), television and cable telephone (F: 11.589; p = 0.001), satellite dishes (F: 10.716; p = 0.001), air conditioning (F: 10.490; p = 0.000), and video intercoms (F: 10.006; p = 0.002). It was observed that, to ob-tain a good installations rating, air conditioning was required, although there was no significant difference between integral systems and simple air conditioning machines. In addition, the house must have television and cable telephone, a satellite dish, and a video intercom system.



Group 7. Kitchen. For a kitchen to be well assessed (β: 0.125; p = 0.015), a significant design element is a drawing of a table (F: 10.179; p = 0.000), which allows the viewer to appreciate the size of the room and its auxiliary areas/ annexes (F: 4.157; p = 0.017). Although there were no significant differences when the table was situated in a passageway, the table is better evaluated when it is in the main kitchen area. As for auxiliary areas/annexes, it is essential to have at least a gallery (an area which allows light to enter the room), with terraces being preferred.



Group 8. Distribution. As to the assessment of the distribution (β: 0.115; p = 0.021), the design elements identified were the living room annexes (F: 3.657; p = 0.027), the lo-cation (F: 2.941; p = 0.055) and number (F: 2.907; p = 0.036) of the terraces, finishes (F: 2.740; p = 0.044), and colours (F: 2.591; p = 0.038). Although there were no significant differences between the categories of the design elements of the living room annexes, distribution was more highly evaluated when the living room had a balcony, the house had two terraces facing the development’s common area, and the plans used both warm and cool colours. Regarding the assessment of the distribution based on the finish of the plans, a higher score was given to those made with AutoCAD, including details such as furniture and plants.



Group 9. Master Bedroom. The next most impactful group on perceptions of ‘Prestige’ was related to the master bedroom (β: 0.112; p = 0.043), significant design elements in its assessment being its size (F: 5.182; p = 0.002) and the location (F: 3.071; p = 0.048) of the attached terrace. The explanation for the importance of these design elements lies in that in many developments the bedrooms featured terraces as annexes. The results showed that, for the master bedroom to achieve a good assessment, it needed to have a good-sized terrace, sufficient to hold a table and other auxiliary furniture. On the other hand, the optimal location of the terrace was not made clear, although orientations towards the development’s common area were slightly better evaluated.



Group 10. Terraces. The statistically significant design elements that influenced the assessment of terraces (β: 0.087; p = 0.047) were their size (F: 68.851; p = 0.000), their location (F: 62.459; p = 0.000), their number (F: 45.311; p = 0.000), and the colours (F: 5.494; p = 0.000). The results at Figure 7 show that for terraces to obtain good assessments and, therefore, enhanced perceptions of ‘Prestige’, there should be more than one, they should be large, they should be oriented mainly towards the development’s common areas and the plans should use a combination of warm and cool colours.






4. Discussion


This study identifies the design characteristics of real estate developments that elicit users’ perceptions of ‘Prestige’. To achieve this, the affective impressions related to real estate developments and their impact on purchase intentions were identified, distinguishing between intentions to reside or to invest. Subsequently, the design elements that influenced these perceptions were pinpointed. The findings have significant implications, both methodological and in terms of practical application.



From a methodological perspective, given that the application of Kansei Engineering in the real estate domain is not widespread, it is still a novel (while ideal) methodology. First, it takes the client’s perspective, thus eliminating the biased perceptions that construction and architecture experts might bring to an analysis. Most reviewed works use parameters and product characteristics defined by experts, which may not necessarily carry the same meaning for users [32,37,43,44,45,46]. Second, Kansei Engineering enables clients to identify and use a conceptual framework defined by clients themselves for product development [42], extended to real-estate-sector-related products [18,33,34]. This approach centres the product development process on how property buyers perceive the product, rather than how experts define it, with a strong focus on characteristics important to the client. Thus, it facilitates the quantitative analysis of perceptions of symbolic attributes rather than exclusively concentrating on material aspects and technical features.



An Important methodological contribution is that this analysis has a dual function, given that it differentiates between intention to purchase for residence or for investment. This differentiation is important because housing demand is based on both occupancy and investment. On the one hand, real estate products serve a utilitarian purpose by satisfying private housing needs, for example, for families; and on the other, they are as assets, generating wealth. This duality of demand corresponds to the dual utility of use-asset of investment, and is a differentiating element in the real estate sector [32].



From a results perspective, affective factors/semantic axes were identified through linear regression analysis, based on their influence on the purchase decision. Decisions to purchase for residence were mostly based on the axes of distribution and ‘Prestige’. Investment decisions were mostly based on ‘Prestige’, followed by “Family home” and “Good layout”. These results align with previous studies, such as those of Llinares and Page [18] and Montañana et al. [32]. The significance of distribution in client satisfaction has been emphasised in various studies. For instance, some authors measured distribution by examining the size and shape of different spaces [47,48,49]. Others determined that an individual’s orientation (awareness of his/her position) in a specific space conditions his/her satisfaction in that space [50] and capacity to move within it [51]. However, references to the affective factor related to ‘Prestige’ in the context of real estate developments are scarce, even though it has been identified in other sectors as a primary factor in purchase decisions [4,12].



Using the models, statistically significant design elements that explain ‘Prestige’ perceptions were identified. These include the presentation of information about the real estate development (e.g., the children’s play areas and private gardens), the building (stepped, with at least two large terraces oriented towards a common area), house size (greater than 120 m2), façade and floorings (modern materials in the façade, and parquet flooring inside), communal facilities (sports and social clubs), the kitchen (with a kitchen table), distribution (plans created in Autocad), the master bedroom (size of terrace), and terraces (plans combining cool and warm colours).



An analysis of the results revealed they shared similarities with those of previous research that also explored the design elements that influence ‘Prestige’ perceptions in the property context. Imamura et al. [30] examined some of these variables in kitchens, with results that seem to confirm those obtained in the present study, that is, the presence of a window in the kitchen was associated with elegance. Elegance was captured in perceptions of ‘Prestige’. However, most other studies have focused on investigating design elements of dwellings that cause people to develop a preference for the properties.



First, although no previous studies were identified that analysed the presence of private gardens in a real estate development, others explored buildings with integrated vegetation [52] and rooftop o nearby gardens [53,54]. The results of the present study align with those obtained by traditional authors such as Kaplan and colleagues [55], but also with more recent studies [56,57], where subjects, when exposed to photographic stimuli, in general preferred urban scenes with trees/nature over images lacking these characteristics. The results of the present study also corroborate those of Staats, Swain and Cars [58] where subjects rated urban buildings more favourably when they were set in a natural context. This preference might be attributed to the restorative effects and benefits of vegetation on physical and psychological health [59,60] and the self-perceived restorative effect of vegetation [61].



The results obtained in the present study regarding design elements related to the building’s form, typology, facades, terraces, etc., are similar to those of Stamps and Miller [62], Hashemi-Kashani and Pazhouhanfar [63], Stamps [64,65,66], Heath et al. [67], and Lee and Ostwald [68], who all examined the effects of the “complexity” of facade surfaces. These all concluded that an increase in the complexity of the silhouette and facade of buildings heightened perceptions of their overall complexity and, therefore, participants’ preferences. This preference may be because complexity demands greater cognitive analysis, with associated increased attention [69]. In contrast, another study has found that walkers in cities prefer views of buildings that are architecturally similar to each other and have traditional cladding such as brick [70]. However, it is important to note that both types of studies focus on general preference and not on the perception of ‘Prestige’ that is the subject of this paper.



Dwelling characteristics related to groupings, such as size [71], floorings and coverings [72], communal facilities, installations [73], and playgrounds [74], have been studied previously, but only from the perspective of their influence on final price rather than the assessment of consumers’ perceptions of ‘Prestige’.




5. Conclusions


This study addresses the need to design real estate developments that take account of buyers’ perceptions of ‘Prestige’. In this regard, Kansei Engineering is a novel and effective method. This approach provides design guidelines to address emotional expectations of ‘Prestige’. The enhancement of the perceptions of the ‘Prestige’ of a real estate development is primarily achieved by the photographic representation of children’s play areas and private gardens. It is also crucial that the building’s shape is stepped and that the dwellings feature at least two large terraces oriented towards the common areas. Regarding spaciousness, the dwelling should exceed 120 m2. In terms of finishes, it is vital to have modern materials on the facade and parquet flooring inside. In addition, the development should include sports facilities and a social club. In floor plans, it is advisable to use a combination of warm and cool colours. The results of the present study can be valuable for two main groups, researchers studying stimuli perception and processing, and professionals involved in the design and development of real estate developments.



As to future research directions, two essential aspects should be considered. First, this study used images provided by developers as stimuli to be evaluated. In future studies, it would be interesting to include other stimuli in virtual and augmented reality formats, as these are becoming more prevalent in the industry. While informativeness remains a crucial explanatory variable for subsequent residential purchase intentions [75], certain studies have demonstrated that the utilization of virtual reality in real estate marketing significantly influences the emotional state of clients, thereby impacting their purchase intentions [75,76,77]. Second, it would be interesting to analyse differences in sociodemographic characteristics in the sample, such as family unit size, as this appears to influence perceptions and satisfaction with housing [78], and the presence of children in the family, as children influence their parents’ purchasing decisions [79]. Aspects such as gender influencing the perception of façades would also be important to address [80]. In all these avenues, Kansei Engineering can assist researchers to obtain insightful results.
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Figure A1. Sets of 16 groups (dark grey) of design elements (light grey) and their corresponding categories (white) defining property developments. 
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Figure 1. Two examples of stimuli presented. Note that the stimulus was presented in Spanish. Therefore, the figure displays images of the original stimuli with translated texts. The initials N, S, E, O are part of a non-modifiable graphic element and correspond to the cardinal points north, south, east, and west, respectively. 
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Figure 2. Schematic representation of the participants in each phase and the responses made. 
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Figure 3. Steps of the identification of the different semantic axes influencing perceptions. 
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Figure 4. Steps of the identification of the different categories of design elements influencing perceptions. 
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Figure 5. Results obtained from the regression analysis of the variable reside and invest. Note that B represents the non-standardized coefficients that constitute part of the equation in raw scores. These coefficients are not independent, as they are calculated taking into account the presence of the remaining independent variables. SE refers to the standard error of each non-standardized coefficient. Beta illustrates the standardized coefficients that are comparable to each other. It identifies the significance of each independent variable in the equation. Thus, variables with a higher coefficient carry more weight. The significance levels help identify the significant variables contributing to explaining the dependent variable, and therefore are explanatory variables. To achieve this, t displays the t-test statistic used to calculate significance. 
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Figure 6. Results obtained from the regression analysis of the perception of prestige variable. The graph represents the values of: (1) beta, which denotes the significance of each independent variable in the equation of the study on the dependent variable (perception of real estate promotion as prestigious), and (2) p-value levels, which are used to identify significant variables contributing to the explanation of the dependent variable. 1 Amenities present in a dwelling (such as heating or air conditioning), contributing to the comfort and functionality of the home. 
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Figure 7. Results of the Bonferroni post hoc test. For the same design element, where the horizontal category bars intersect, the perceptions associated with the categories are the same. Displacement in relation to the horizontal bars indicates the direction of difference. Thus, displacement to the right indicates an increase in associated perceptions. Note: The average value of the different categories of design elements corresponds to the average assessments made by the subjects in the sample. 
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Table 1. Summary of results obtained in the factorial analysis.
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	Axis
	Factor
	Semantic Space Which Includes
	Contribution % (Cronbach’s Alpha)





	1
	Prestige
	Original (0.806), Luxury (0.805), Full of character (0.710), Innovative (0.683), Refined (0.654), Designer (0.633), Fashionable (0.618), Cosy (0.605), Elegant (0.592), Expensive (0.546), Good-looking (0.543), Intelligent (0.515), Tailor-made (0.498), Magnificent kitchen (0.496), Quality materials and finishes (0.487), Modern (0.482), Quality (475), Plenty of cupboards and auxiliary areas (0.412), Good architectural design (0.453), Well-equipped (0.468), Young (0.417)
	15.58 (0.926)



	2
	Good layout
	Simple layout (0.827), Rational layout (0.741), Convenient (0.674), Practical (0.608), Simple lines (0.570), Timeless, does not get dated (0.529), Pleasant (0.496), Interconnecting rooms (0.495), Welcoming (0.489), Tailor-made (0.461), Natural (0.411)
	10.69 (0.881)



	3
	Light and Outward facing
	Inward-facing (−0.785), Light (0.766), Outward-facing, open views (0.681), Good architectural design (0.495), Well-equipped (0.491), Quality (0.458)
	7.74 (0.823)



	4
	Family home
	For growing families (0.834), Spacious (0.798), Family home (0.752)
	6.76 (0.840)



	5
	Ecological character
	Country style (0.811), Ecological (0.617), Natural atmosphere (0.405)
	4.86 (0.565)



	6
	Peaceful and safe
	Peaceful (0.682), Safe (0.604), Guaranteed maintenance (0.488)
	4.60 (0.599)



	7
	Classical
	Classical (0.757), Formal (0.685)
	3.56 (0.583)



	8
	Community Atmosphere
	Community atmosphere (0.842), Good communal services (0.505), Modern (0.410)
	3.40 (0.679)



	9
	Flexible layout
	Flexible layout (0.712), Layout with many possibilities (0.605)
	3.00 (0.822)



	10
	Orientation
	Good orientation (0.611), Quality materials and finishes (0.475)
	1.71 (0.447)



	11
	Restrained
	Restrained (0.651), Good bathrooms (0.521), Urban (0.447)
	1.69 (0.352)



	12
	Carefree and Young
	Carefree (0.828), Young (0.419)
	1.50 (0.467)



	13
	Impersonal
	Impersonal (0.767), Private atmosphere, independent (0.423)
	1.34 (0.268)



	14
	Spacious
	Spacious (0.729), Magnificent kitchen (0.448)
	1.29 (0.215)



	15
	Liveable in 1
	Liveable in (0.511)
	1.04 (-)







1 Capability to be inhabited and lived.
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