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EXPLORING PERCEPTUAL MAPPING 

TECHNIQUE AS AN INNOVATIVE METHOD 

OF REPRESENTING CONSTRUCTION COST 

INFORMATION 

D.N.L.S. Uduwage1, Himal Suranga Jayasena2 and S. Piranavan3  

ABSTRACT 

Effective representation of cost information is crucial for decision-making. While 

traditional methods like Bills of Quantities provide essential details, their format can 
pose challenges for swift interpretation and comparison. This study explores perceptual 

mapping as an innovative complementary tool to enhance the representation of 
construction cost information. Adopting a qualitative methodology, data were gathered 

via semi-structured interviews with 16 experienced professionals comprising clients, 

Architects, Quantity Surveyors, Engineers in the Sri Lankan construction industry. 
Thematic analysis identified key insights into the applicability and benefits of perceptual 

mapping. The findings indicate that perceptual maps, when used in conjunction with 

detailed reports, significantly enhance cost data visualisation, facilitating quicker 

comparisons and improving decision-making efficiency. Participants recognised their 

value in overcoming the usability limitations of conventional formats. The study 
concludes that perceptual maps offer a powerful enhancement to traditional 

documentation by providing a clear comparative overview. This provides a clear 

comparative overview with notable implications for practical decision support and the 
theoretical understanding of information visualisation in the sector, especially when 

integrated with traditional documentation. 

Keywords: Construction; Cost Visualisation; Decision Support; Perceptual Mapping; 

Stakeholder Communication. 

1. INTRODUCTION 

The construction industry is unique and complex and involves diverse stakeholders with 

varied project interests (Ebekozien et al., 2024). Stakeholder engagement depends heavily 

on the information produced and the value of their inputs during project execution. 

Among these, cost information is crucial for cost optimisation and effective decision-

making (Safaa Eldin et al., 2024). Robson et al. (2016) emphasized the importance of cost 

information in addressing parties' concerns in construction. Thus, representing cost 
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information understandably to various stakeholders is a vital aspect of construction 

projects. 

The impact of cost information differs among parties; for instance, a contractor's 

unforeseen profit might be a client's loss. Each party's understanding depends on their 

role-specific information requirements (Campbell, Viza & Arnaudova, 2023). This varied 

interpretation is linked to mental or cognitive representations (Schack & Frank, 2021). 

Individuals uniquely attend to, grasp, and interpret information (Moskowitz & Gill, 

2013), necessitating more attention to how cost information is represented. 

Even though the preliminary and pre-tender estimates provide comprehensive cost 

information, the lengthy tabular presentation at times challenges swift comparison of 

different design options. Stakeholders, especially those without or with less technical 

training, find it challenging to understand the connections between design options and 

their impact on costs, time and performance (Love et al., 2013). This gap can slow down 

decision-making. 

Perceptual mapping is a visual technique for comparing multi-dimensional attributes by 

displaying relative information from different individual standpoints (Gigauri, 2019). The 

technique works by having people rate items based on key attributes; these ratings are 

then plotted graphically to create a map that visually represents the items' perceived 

relationships (Gower et al., 2010). This visual representation of objects, often termed 

multi-dimensional scaling, aids decision-making with finer detailing and is commonly 

used in marketing for brand positioning (Chipoco, 2016; Gigauri, 2019). Similarly, 

perceptual maps in construction projects could be used for decision making based on 

different attributes and variables. Hence, this technique could also appropriately represent 

construction cost information in varied perceptions with minor detailing for successful 

project delivery. 

Construction cost information is crucial for estimating, planning, designing, and 

forecasting (Rodrigues et al., 2022). Bills of Quantities (BOQ) are the most common 

representation, offering a general idea about construction costs, analysis, comparison, 

estimation, supporting bank loans, progress measurement, and tendering (Abdullahi et 

al., 2021). However, newer software tools for cost information incorporate Building 

Information Modelling (BIM). BIM represents the current industry benchmark for digital 

cost integration. It provides the context for many innovative approaches. BIM digitally 

represents a building, integrating all information types and facilitating multi-party 

collaboration. Discussions on 5D BIM (cost dimension) are widespread, with research 

extending to blockchain and digital twin technologies (Apinayan et al., 2023). This 

highlights the need to focus on innovative cost information representation for stakeholder 

benefits. Perceptual mapping is one such technique, offering multi-dimensional 

perceptual information on project costs relative to key comparison factors. 

This study, therefore, aims to explore perceptual mapping as an effective tool to enhance 

traditional methods of cost information representation. The objectives are: 

1. Identify the challenges stakeholders face when making swift, multi-attribute 

comparisons in existing cost representation methods 

2. Examine the applicability of perceptual mapping technique to represent cost 

information 

3. Analyse the benefits of integrating perceptual mapping in current documentation 

and technological trends. 
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2. LITERATURE REVIEW 

This section reviews the literature on cost information representation, its issues, and the 

applicability of the perceptual mapping technique to construction. 

2.1 EXISTING COST INFORMATION REPRESENTATION TECHNIQUES 

2.1.1 Construction Cost Information  

Construction is inherently uncertain, primarily due to time, cost, and quality 

interdependencies (Ekung et al., 2021). The cost factor is crucial for project success, 

particularly in addressing uncertainties (Adedokun et al., 2019). Understanding and 

managing cost information enhances project delivery effectiveness and predictability. 

Construction involves numerous parties whose roles, expectations, and contributions 

underscore the importance of cost information (Wang & Qiao, 2024). Cost information 

requirements vary in type and format throughout the project lifecycle, depending on the 

context and decision-making needs. Consequently, the industry has employed various 

representation methods for effective cost management (Gómez-Cabrera et al., 2023). 

2.1.2 Cost Information Representation Methods 

Historically, BOQs have been the most common cost representation method (Razali et 

al., 2016), evolving into a standardised tabular format. Construction parties have adapted 

to BOQs, with standardisation playing a role (Luyue et al., 2022). Razali et al. (2016) 

noted a consistent format for all parties, with information extracted for specific purposes. 

However, issues exist in accessing, understanding, and interpreting cost information from 

different perspectives, suggesting that BOQs are only one option among other potentially 

effective methods (Zheng et al., 2023). 

Multiple cost information requirements arise at different project stages. Cost planning 

determines project budgets through pre-contract estimates, with BOQs as detailed outputs 

in later stages (Ebekozien & Aigbavboa, 2024). Other formats include bar graphs, S-

curves, cost-to-complete reports, and feasibility studies, often presenting static 

information from a single viewpoint. BIM offers multi-dimensional modelling, 

incorporating cost alongside other dimensions (Sepasgozar et al., 2022). Innovative 

technologies such as dashboards (Gara et al., 2021), Augmented Reality (AR) 

(Senanayake et al., 2023), and Virtual Reality (VR) (Lee et al., 2022) are expanding 

communication possibilities. Thus, cost information is represented in multiple ways: 

tables, texts, graphs, and dashboards. 

2.1.3 Innovative Representation Methods 

"A mental representation is a system of symbols isomorphic to some aspect of the 

environment, used to make behaviour-generating decisions that anticipate events and 

relations in that environment" (Gallistel, 2001, p. 1). Different individuals visualise 

information from varied perspectives (Hebart et al., 2020). For instance, "car" evokes 

diverse images (Ferrari, red car, roofless car) based on an individual's history, education, 

experience, and other influencing factors (Luyue et al., 2022). As a psychological process, 

a better understanding of mental representation offers clearer perspectives (Luyue et al., 

2022), connecting thinking with concept usage (Hebart et al., 2020). This underscores the 

need for diverse cost information representation methods to cater to the interests of 

different construction parties. 
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2.2 PERCEPTUAL MAPPING TECHNIQUE AS A COST INFORMATION 

REPRESENTATION METHOD 

2.2.1 Perceptual Mapping Technique 

Perceptual mapping, popular in marketing, compares multi-dimensional attributes from 

different perceptions (Gigauri, 2019). It aids comparative analysis, maps benefits, 

complex relationships, and the relative positioning of information (Gigauri, 2019). 

Applications include brand positioning, product benefit mapping, and comparative 

decision-making for grouping options. Najafizadeh (2012) noted its utility in displaying 

options relative to individual perceptions, typically using two dimensions but extendable 

to more. Mapping involves rating against predetermined attributes and plotting these 

values graphically. Figure 2 shows a multi-dimensional scaling map of beer brands based 

on attributes like "Heavy," "Light," and characteristics like "Popular with men". This 

visual placement aids selection based on varied criteria. Similarly, perceptual maps can 

support construction-based, cost-focused decision-making. 

Figure 1 illustrates a perceptual map comparing different ceiling materials based on 

"Cost" and "Durability". The Timber ceiling is shown as "High Cost" and "High 

Durability," while the Gypsum Frame ceiling is "Low Cost" and "High Durability". The 

degree of durability is indicated by the dot's proximity to the attribute; thus, timber is 

more durable than gypsum. This exemplifies how perceptual maps can facilitate decision-

making. 

2.2.2 Utilizing Perceptual Maps 

Perceptual maps are powerful analytical tools for comparing alternatives against defined 

characteristics, as seen in the ceiling type example (Figure 1). They eliminate the need to 

go through individual data elements for each alternative by presenting all options and 

their significant attributes in one diagram. Psychologically, perceptual mapping 

graphically interprets the mental representation of an item in the human mind. 

Communication to non-technical users is more comfortable with shorter reaction times, 

as observed in marketing. 

3. RESEARCH METHODOLOGY 

The research approach is interpretivism, focusing on human experiences and phenomena 

(William, 2024). Cost information and opinions on its representation are subjective, 

 Figure 1: Perceptual Map Example 1  

Source: (Cornelius et al., 2010) 
Figure 2: Perceptual Map Example 2 
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warranting a qualitative methodology to interpret and generalise emergent patterns from 

individual experiences.  

The research process began with a literature review on cost information representation 

and perceptual mapping. Data collection used semi-structured interviews with experts, 

suitable for extracting relevant information aligned with the research objectives 

(Saunders et al., 2019). Qualitative saturation typically occurs between nine and 

seventeen interviews (Hennink & Kaiser, 2022). Twenty professionals were selected via 

purposive sampling based on their experience, profession, designation, and experience 

with cost information in multiple contexts. All selected professionals were practicing in 

the Sri Lankan construction sector, where Bills of Quantities are standard and the norm 

for cost management. Accordingly, all interviewees possessed a high degree of familiarity 

with BOQs. Sixteen interviews were conducted, confirming data saturation. Interviews 

followed a guideline with spontaneous questions to maintain objective alignment. A 

perceptual map developed from a conventional report on partition wall material costs was 

tested with the interviewees. Table 1 presents the profiles of the interviewees.  

Table 1: Profile of Interviewees 

Professional        

category 

Respondent 

No. 
Area of expertise 

Experience 

(Years) 

Client C01 Developer 18 

C02 Developer 15 

C03 Developer 12 

C04 Developer 18 

Architect A01 Senior Architect 31 

A02 Architect 12 

A03 Senior Architect 32 

A04 Senior Architect 22 

Quantity Surveyor QS01 Senior Quantity Surveyor 15 

QS02 Senior Quantity Surveyor 24 

QS03 Senior Quantity Surveyor 18 

QS04 Senior Quantity Surveyor 16 

Engineer E01 Senior Engineer 15 

E02 Senior Engineer 11 

E03 Project Manager 16 

E04 Senior Engineer 21 

Manual thematic analysis was employed, focusing on identifying, analysing, and 

interpreting patterns of meaning ('themes') within the qualitative data relevant to research 

objectives (Humble & Mozelius, 2022). Interview transcripts were coded, and similar 

theme-based ideas were grouped and analysed from Client, Engineer, Architect, and 

Quantity Surveyor perspectives. Findings from the literature and data analysis were then 

discussed to achieve the research aim and objectives. 
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4. RESEARCH FINDINGS AND DISCUSSION 

This section analyses findings categorised by major stakeholder groups: client, architect, 

engineer, and quantity surveyor. The developed perceptual map (Figure 3), tested with 

interviewees, formed the basis for discussion on their perceptions. The findings are 

discussed along with the literature outcomes to achieve the research objectives. 

4.1 CLIENT’S POINT OF VIEW  

C04 explained that perceptual maps "can save time by depicting all the materials within 

one page," allowing anyone to "compare two items by looking at its position in the 

Cartesian plain". Perceptual maps display all items on one page, facilitating direct access 

for comparing several items by cost and other characteristics, simplifying selection, and 

saving time. C01 commented, "when there is a new way like perceptual map, it could be 

used in important cost impacting decisions", especially when clients imply changes or 

variations. This enhances decision-making efficiency. 

C02 noted, "Even if I find the required cost information...with current methods, I may 

need another method to compare those cost information with different characteristics". 

Perceptual maps alleviate issues with existing methods that involve repetitive work, 

offering better communication, and enriched presentation. Sequential information access 

limits readability and understandability, causing time wastage and requiring further 

processing (comparison, filtering). C04 stated perceptual maps "can show details of the 

compared items and the comparison process within one frame," managing all information 

on one page and obviating further searches compared to reports.  

4.2 ARCHITECT’S POINT OF VIEW  

A02 expressed, "By using a perceptual map I can get an idea of how these alternatives 

vary according to its cost and the other specific attribute". Architects deal with many 

alternatives when designing, needing to assess each characteristic and cost to find the best 

fit. A01 found this technique "perfect" for such scenarios. Since all alternatives are visible 

on one page for comparison by cost against an attribute, selecting the best option(s) 

becomes easier. Users can also group alternatives before consulting a detailed report. 

Figure 1: Developed perceptual map technique 
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A03 stated, "if there is a report only, I have to go through all the pages... So, it will be 

time consuming. But if we have mechanism to select the areas need to be go through... it 

will be more efficient. In case of perceptual maps, it looks promising". Perceptual maps 

use quadrants based on attributes, dividing alternatives accordingly. Users can select 

materials from the relevant quadrants and refer only to those in the report. A04 clarified, 

"By using Perceptual Map we can eliminate materials which we don't need... if I search 

item with related to cost and durability; I might go for [low cost, high durability] 

quadrant... It will depend on user to user. But still using Perceptual Map will help to 

reduce the scope of selection... Then after I can get details of selected items using report". 

This shows that the technique can sort/group alternatives, allowing users to analyse a 

selected group further with the report. A04 suggested combining both techniques for 

better cost information representation. 

4.3 ENGINEER’S POINT OF VIEW 

E04 stated, "This technique shows the distribution of materials based on cost and other 

selected characteristics. We can group materials quadrant wise and can select... 

materials in the quadrant which suit our idea," showing an opinion similar to C04 and 

A04. E04 labelled map quadrants by usefulness for material selection (see Figure 4).  

According to E04, the Engineering quadrant (Low Cost, High Y) offers the best selection 

due to low cost and high characteristic value. The Research and Development quadrant 

(High Cost, High Y) materials are for research and user-dependent. Primitive quadrant 

(Low Cost, Low Y) materials suit temporary works, while Non-Engineering quadrant 

(High Cost, Low Y) materials should be discouraged. E03 added, "As Engineers we are 

looking at engineering quadrant when undertaking a sustainable project execution... to 

select materials in engineering quadrant, because we have the idea of saving material 

cost, reducing wastage and improve other related characteristics such as quality, 

durability etc.". Perceptual maps, with their quadrant division, allow engineers to easily 

identify materials in the engineering quadrant.  

E04 noted that a report's efficiency is dependent and not inherently inefficient. E04 added, 

"We can use Perceptual Map to sort the materials... and then can refer to the report to 

see further details", aligning with A04's idea of using both techniques. 

Figure 2: Diagram to depict comments of E04 interviewee 
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4.4 QUANTITY SURVEYORS’ POINT OF VIEW  

QS01 stated, "This technique provides easy comparison between alternatives. QS can 

give advice the Client about characteristics of alternative material compared to Clients' 

money... by using this method". Projects have estimated budgets, and this technique can 

depict the best alternative for that budget. QS02 suggested, "I can use perceptual map to 

select few alternatives and if I cannot get best alternative... I can refer to other ways. So, 

I think first we must go through perceptual map and the other detailed information could 

be interlinked...". Users can refer to reports if selected materials from the map conflict, 

an idea also shared by A04 and E04. 

QS04 mentioned, "I think we can't one hundred percent rely on the perceptual map... it 

is a summarised version of a cost report. To make sure reliability of any decision... we 

need the report... Even if the report cannot be accessed easily, the perceptual map can be 

accessed easily". Both methods have limitations, but their combination can reduce these. 

Perceptual maps offer direct access, while reports provide more information, leading to 

effective and efficient results. 

4.5 DISCUSSION OF FINDINGS 

A common theme from interviews is the advantage of perceptual maps in enabling quick 

comparisons and decision-making with multiple alternatives. Table 2 presents the 

characteristics of perceptual maps versus conventional reports, as identified by 

stakeholders. 

Table 2: Identified characteristics of perceptual map 

Professional 

category 
Conventional report Perceptual map 

Client Time consuming Time saving 

Cannot use for grouping or sorting Can use for grouping or sorting 

Sequential access Direct access  

Less speed of grabbing data High speed of grabbing data 

Slow decision-making process Quick decision-making process 

Alternative element comparison is 

difficult 

Alternative element comparison is 

easy 

Architect More informative Less informative 

Cannot use for grouping or sorting Can use for grouping or sorting 

Alternative element comparison is 

difficult 

Alternative element comparison is 

easy 

Engineer Cannot super imposed with 

multiple Perceptual maps 

Can super imposed with multiple 

Perceptual maps 

Element filtering cannot be done Element filtering can be done 

Cannot use for grouping or sorting Can use for grouping or sorting 

Quantity 

Surveyor 

Difficult to understand Easy to understand 

 More informative Less informative 

 Descriptive format Graphical format 
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The findings confirm that existing methods can lack clarity and require further 

processing, an issue that perceptual maps can minimise for all considered stakeholders. 

The interviewees identified several scenarios for using perceptual maps in projects (refer 

to Table 3).  

Table 3: Possible scenarios of using perceptual map technique 

Professional 

Category 
Scenario 

Client Compare the cost of alternative materials against specific 

attribute 

Architect Compare the cost of alternative elements against specific 

attributes (including both materials and services) 

Group elements according to users’ idea 

Engineer Grouping or Sorting elements under given criteria  

Quantity Surveyor Compare the cost of alternative elements with specific attributes 

(including both materials and services) 

Quantity Surveyors and Architects, particularly, suggested that perceptual maps are most 

powerful alongside, not replacing, detailed cost reports like BOQs. The map offers a 

comparative overview, while the report provides detailed verification, creating a 

synergetic effect. This addresses the limitations of relying solely on a summarised view, 

aligning with the literature on mental representation: while visual tools aid perception, 

stakeholders need varying detail levels based on role and context. The engineer's 

quadrant-based analysis highlights the capacity of perceptual maps for the efficient 

presentation of complex information distribution. 

4.6 DEVELOPMENT SUGGESTIONS 

Professionals suggested development options for perceptual maps based on their 

perceptions of characteristics and limitations during testing. 

Figure 6: Super imposed perceptual map technique Figure 5: Developments B and C 
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1. Super-imposed method: Overlaying several perceptual maps created separately for 

different attributes for multi-attribute visualisation. (See Figure 5 for illustration). 

2. Scaled axes: Scaling X and Y axes for quantified, accurate analysis when options 

within a quadrant need differentiation. (See Figure 6). 

3. Weighted axes: Allowing weightages for attributes in decision-making to be 

applied to axes for direct visualised results. (See Figure 6). 

4. Interactive linking: Linking map elements (circles) to the source report for more 

information, creating a dynamic cost presentation for better stakeholder decision-

making.  

5. CONCLUSIONS AND RECOMMENDATIONS 

This study concludes that perceptual mapping is a valuable technique for enhancing the 

representation of construction cost information. The technique significantly improves the 

efficiency of comparing alternatives based on costs and other attributes, offering clearer 

visual communication for different stakeholders. The findings confirm that perceptual 

maps help overcome certain clarity and usability issues inherent in the existing formats 

of cost data representation. However, the research also highlights that perceptual mapping 

is most effective not as a standalone replacement, but as a complementary tool used 

alongside detailed cost reports, such as Bills of Quantities. This approach provides both 

a quick comparative overview and the necessary in-depth data for verification, thus 

ensuring robust decision support. 

The implications of these findings extend to both theory and practice. Theoretically, this 

research contributes to understanding information visualisation and cognitive processing 

in complex professional domains, such as construction cost management. This 

demonstrates the successful adaptation of a marketing-originated tool to a new field, 

offering insights into how established techniques can be repurposed to address specific 

industry challenges. Furthermore, the emphasis on complementarity over replacement 

informs theories of technology integration, suggesting a nuanced path where new tools 

augment, rather than simply supersede, existing practices. For practitioners, the impact is 

tangible. Perceptual maps offer a more intuitive way to discuss and decide on cost-related 

matters, enhancing communication between diverse stakeholders such as Clients, 

Architects, Engineers, and Quantity Surveyors. This leads to more efficient decision-

making, particularly when evaluating design or material alternatives. Quantity Surveyors, 

in particular, can leverage these maps to provide clearer, more impactful cost advice, 

thereby strengthening their advisory role. 

To capitalise on these benefits and further address the challenge of effective cost 

information representation, it is recommended that Quantity Surveyors actively produce 

perceptual maps as a supplementary visualisation tool, especially for collaborative 

decision-making involving material or design alternatives. The ideal progression would 

be the integration of this capability into standard Quantity Surveying software, 

simplifying its generation and use. Exploring the synergy of perceptual maps with 

existing digital platforms, such as BIM environments, is also crucial for maximising data 

accessibility and utility. 

As a qualitative study conducted with professionals in Sri Lanka, the findings of this study 

may have limited generalizability. Therefore, care should be taken when applying these 
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conclusions to different geographical or cultural setting where cost management practices 

may differ. 

Looking ahead, further research should investigate the application of perceptual maps 

with a broader array of attributes beyond cost and durability. Assessing user experience 

across different project phases and among diverse stakeholder groups will also be vital to 

refine practical implementation and maximise the benefits of perceptual maps in the 

construction industry. 
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