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Measuring perceived cleanliness in service environments: scale development and 

validation 

 

Abstract 

This paper identifies dimensions of perceived cleanliness and subsequently presents a scale for 

measuring perceived cleanliness in service environments. The cleanliness perceptions scale 

(CPS) is more comprehensive than existing scales, which focus on how customers perceive the 

cleanliness of specific interior elements, thereby ignoring other dimensions, including the 

aesthetic quality of a service environment. Whereas existing scales are intended for restaurants 

and hotels, the CPS was specifically developed for the facilities management industry, which is 

responsible for cleanliness in a wide variety of service environments. A qualitative study 

followed by two quantitative studies resulted in the twelve-item CPS, which covers the three 

dimensions of perceived cleanliness: cleaned, fresh, and uncluttered.  
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1. Introduction  

Cleanliness of service environments is a key determinant of overall customer satisfaction, 

perceived service quality, and customer intention to return to a service provider (Barber & 

Scarcelli, 2010; Moon, Yoon, & Han, 2017; Pizam & Tasci, 2019; Wakefield & Blodgett, 1996). 

The service industry is characterised by many short encounters, during which customers 

respond to their environment holistically (Bitner, 1992). Cleanliness is especially important, as 

it impacts customers’ first impression of the service environment and organisation (Harris & 

Sachau, 2005; Vilnai-Yavetz & Gilboa, 2010). Customers consider uncleanliness as the most 

serious service failure, partly because cleanliness, compared with redecoration or 

reconstruction, is the environmental dimension that is perceived as being the cheapest and 

easiest to control (Hooper, Coughlan, & Mullen, 2013). 

Traditionally, cleanliness has been considered to be a hygiene factor, an aspect of the service 

environment that adds little to the overall service value provided by a service organisation 

(Herzberg, 1966). In recent decades, the body of literature on cleanliness as a determinant of 

service experience has increased considerably (for an overview, see: Pizam & Tasci, 2018; Vos, 

Galetzka, Mobach, Van Hagen, & Pruyn, 2018). Nevertheless, the concept of perceived 

cleanliness has yet to be clearly defined (Vos et al., 2018). Improved insight into its underlying 

dimensions is essential to further exploring, defining, and influencing customer perceptions of 

cleanliness.  

The sparse research that does explore the definition and dimensions of perceived 

cleanliness mainly examines how customers perceive the cleanliness of specific elements of the 

service environment; for example, floor, windows, or toilet (Barber & Scarcelli, 2010). Although 

valuable, this approach seems rather limited. Literature shows that whereas customers’ 

experience of a service is influenced by discrete cues, such as those related to cleaning (Vos et 
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al., 2019), it is the total configuration of cues that determines their response to the environment 

(Baker, Parasuraman, Grewal, & Voss, 2002; Bitner, 1992; Mari & Poggesi, 2013). 

As the available validated instruments focus on restaurants (Barber & Scarcelli, 2010) and 

hotels (Lockyer, 2003), it is difficult to generalise them to other service settings. The facilities 

management industry, which is responsible for providing clean environments in a wide variety 

of service settings, including restaurants and hotels, would greatly benefit from a well-founded 

instrument to measure perceived cleanliness generally. 

 

2. Objectives 

This paper aims to: 

1. Define the concept of perceived cleanliness and its underlying dimensions; 

2. develop a scale to measure perceived cleanliness in a wide variety of service 

environments.  

The ultimate aim is to develop a scale that can be applied in any service environment and 

is easy for customers and practitioners to understand.  A multi-method approach is taken, 

combining an extensive literature review, qualitative study involving customers, and two 

quantitative field studies. 

 

3. Literature background 

3.1 Role of cleanliness in service environments 

Since the emergence of the field of service management, service quality has been a core 

concept (Kunz & Hogreve, 2011). Traditionally, service quality is defined as a judgement that 

results from an evaluation process, whereby customers compare the service they perceive to 

have received with their expectations of that service (Behdioğlu, Acar, & Burhan, 2019; 
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Grönroos, 1984; Rust & Chung, 2006). From the service provider’s perspective, service quality 

could be seen as  set of all the customer-oriented actions that a service organisation employs 

to enhance the level of customer satisfaction, customer loyalty, word of mouth, and customer 

profitability (Cronin Jr & Taylor, 1992; Roy, Shekhar, Lassar, & Chen, 2018). Generally well 

accepted is the SERVQUAL model (Parasuraman et al., 1988) of service quality, which 

distinguishes five dimensions: tangibles (i.e. neatness of staff, cleanliness of physical facilities), 

reliability (i.e. provision of promised service), responsiveness (i.e. willingness to help), assurance 

(i.e. knowledge of employees, ability to inspire trust), and empathy (i.e. caring, individualised 

attention). That tangibles can influence customer perception and behaviour is well documented 

and widely accepted in service management literature (Raajpoot, 2002). Terms such as 

atmospherics, environmental psychology, and servicescapes have been used in research on the 

impact of tangibles on customers (Turley & Milliman, 2000). The servicescape framework of 

Bitner (1992) has received the greatest attention and is most often used to understand the 

tangible properties of perceived service quality (Mari & Poggesi, 2013). Among the many 

tangibles that are present in the service environment, cleanliness is considered to be one of 

the key predictors of perceived service quality (Lockyer, 2003; Wakefield & Blodgett, 1996).  

The servicescapes framework comprises three environmental dimensions: ambient 

conditions (i.e. temperature, cleanliness), space/function (i.e. including equipment, layout of 

space), and signs, symbols, and artefacts (i.e. signage, style of décor). These dimensions are 

antecedents of the perceived servicescape (i.e. perceived service quality, perceived cleanliness) 

and subsequent internal (i.e. satisfaction) and external responses (i.e. approach/avoidance 

behaviour). Although customers perceive individual environmental stimuli, including 

cleanliness, it is the total configuration of the different environmental dimensions that 

determines their perception of the servicescape (Bitner, 1992). 
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In the servicescape framework, perceived cleanliness has two functions. Firstly, its 

dimensions are influenced by their environmental antecedents (i.e. ambient conditions, 

space/function, signs, symbols, and artefacts). Secondly, it interacts with other variables in the 

perceived servicescape (i.e. perceived service quality) and affects subsequent internal and 

external responses.  

 

3.2 Effects of perceived cleanliness 

Having emerged as a discipline in the field of service management in the 1980s, service 

marketing is concerned with servicescapes and research on perceived cleanliness (Kunz & 

Hogreve, 2011). Over the past decade, research interest in cleanliness as a key aspect of service 

marketing has evolved steadily. Traditionally, cleanliness has been considered as a hygiene 

factor (Brown, 1991; Vilnai-Yavetz & Gilboa, 2010): an element of the service environment that 

should be managed incrementally in order to maintain sales and avoid customer 

dissatisfaction. However, in more recent research, cleanliness and perceived cleanliness have 

been shown to have a noteworthy positive influence on internal and external customer 

responses (Pizam & Tasci, 2018; Vos et al., 2018). More positive perceptions of cleanliness are 

associated with more positive perceptions of service quality and therefore higher levels of 

customer satisfaction (Breiter & Milman, 2006; Cha & Borchgrevink, 2019; Chua, Lee, Huffman, 

& Choi, 2015; Emir & Saraçli, 2011; Ju, Back, Choi, & Lee, 2019; Kearney, Coughlan, & Kennedy, 

2013; Lam, Chan, Fong, & Lo, 2011; Lee, Wang, & Cai, 2015; Lee & Kim, 2014; Lucas, 2003; Miles, 

Miles, & Cannon, 2012; Siu, Wan, & Dong, 2012; Truong, Nisar, Knox, & Prabhakar, 2017; 

Wakefield & Blodgett, 1996), loyalty intentions (Harris & Ezeh, 2008; Shashikala & Suresh, 

2013), trust in the service provider (Vilnai-Yavetz & Gilboa, 2010), and intensions to return (Lee 

& Kim, 2014; Tudor & Williams, 2006; Vilnai-Yavetz & Gilboa, 2010). There has been 
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reaffirmation of the key role of perceived cleanliness in the functioning of service settings, 

including hedonistic (e.g. Lucas, 2003; Wakefield & Blodgett, 1996) and utilitarian service 

settings (e.g. Breiter & Milman, 2006; Lee & Kim, 2014).  

Although there is a wealth of literature describing the effects of perceived cleanliness on 

various outcomes – most importantly, customer satisfaction – research on the definition and 

dimensions of perceived cleanliness seems limited and mainly focused on a specific service 

setting. 

 

3.3 Dimensions of perceived cleanliness 

The present study aims to give greater insight into the concept of perceived cleanliness and its 

underlying dimensions revising the dominant measurement scales. Our literature search (based 

on a literature review by Vos et al., 2018) on definitions and dimensions of perceived cleanliness 

yielded only a few relevant articles, mostly in the context of hospitality and hospitals (Barber & 

Scarcelli, 2010; Lockyer, 2003; Whatley, Jackson, & Taylor, 2012; Whitehead, May, & Agahi 

2007). Lockyer (2003), asked hotel guests to rank cleanliness dimensions in order of perceived 

importance and found that bathroom and toilet cleanliness (operationalised as: walls, floor, 

shower cubicle, toilet pan/seat, smell or odour, basin or sink, towels) were rated as most 

important. Whatley et al. (2012) and Whitehead et al. (2007) explored perceived cleanliness in 

hospital environments and found that patients associated it with their appearance, their 

physical cleanliness (i.e. of floors, walls, ceilings, doors and toilets), the behaviour of cleaning 

staff (i.e. personal hygiene, cleanliness of uniform) and the absence of strong odours. 

Barber & Scarcelli (2010) developed a scale for measuring perceived cleanliness in 

restaurants. They distinguish five dimensions and 23 items rated on a bi-polar scale (with 

respect to cleanliness: not at all important to extremely important): exterior of restaurant (i.e. 
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garden and driveway; building exterior; parking lot; age of building; neighbourhood of 

restaurant), restroom appearance (i.e. dirty or soiled sink; dirty floor; dirty, cracked wall and 

ceiling tiles; trash in toilet; odour in restroom), interior of restaurant (i.e. seat cushion; carpet 

and floors; windows; furniture; bar/lounge; windowsills), restroom personal hygiene (i.e. no 

toilet paper; no soap; no hot water; no paper towels/drying device), and dining room personal 

health (i.e. placeware and eating utensils; glassware; table cloth and napkins). 

Table 1 (below) shows the concepts related to perceived cleanliness that were identified in 

the literature:  

 

Table 1. List of concepts related to perceived cleanliness according to literature 

concept mentioned in article 

Appearance of environment Whatley et al. (2012); Whitehead et al. (2007) 

Cleanliness of environment Barber and Scarcelli (2010); Lockyer (2003); Whatley 

et al. (2012); Whitehead et al. (2007) 

Condition of environment Barber and Scarcelli (2010); Lockyer (2003); Whatley 

et al. (2012); Whitehead et al. (2007) 

Smell of environment Barber and Scarcelli (2010); Lockyer (2003); Whatley 

et al. (2012); Whitehead et al. (2007) 

Staff behaviour Whatley et al. (2012); Whitehead et al. (2007) 

Note. Concepts were included if mentioned in at least two articles 

 

4. Overview of the phases 

The aim of the present study is to define perceived cleanliness and its underlying dimensions 

in order to develop the cleanliness perceptions scale (CPS). In three phases we determine the 

items and dimensions, provide definitions, design the measurement scale, perform a pilot study 

and major study, perform statistical analysis, and elaborate on reliability and validity issues. An 

overview of the phases is shown in Table 2 (below). The methodology is in accordance with the 

scale development paradigms of Churchill Jr (1979) and Matsunaga (2010).  



 

Table 2. Phases and activities in the development of the cleanliness perceptions scale (CPS) 

Phase Methodology Sample Data collection Setting (daily passengers, year 

of construction) 

Type of analysis Results 

       

Phase 1: Item generation 

and content validity 

assessment 

Qualitative 

study 

7 customers (item generation), 

19 customers and 4 experts 

(content validity assessment)  

Group discussion, face-to-

face & e-mail 

n/a Content analysis 5 dimensions comprising 

24 items 

       

Phase 2: pilot study for 

scale refinement 

Quantitative 

study, survey 

673 visitors to a train station Face-to-face, printed 

questionnaire 

Amsterdam Central (167.000, 

1889) 

Principal component 

analysis (PCA), exploratory 

factor analysis (EFA) 

PCA: 3 dimension 

comprising 18 items 

(6 items deleted). EFA: 

3 dimensions comprising 

14 items (4 items deleted) 

Phase 3: major study for 

scale validation 

Quantitative 

study, survey 

738 visitors to four different 

train stations 

Face-to-face, 

printed questionnaire 

Almere Centrum (23.000, 1987), 

Amersfoort (42.000, 1997), 

Lelystad Centrum (13.000, 1988), 

Rotterdam Central (85.000, 2014). 

Confirmatory factor 

analysis (CFA) 

Added 4 new items. CFA: 

3 dimensions comprising 

12 items (6 items deleted) 
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5. Development and validation of the CPS 

5.1 Phase 1: Item generation and content validity assessment 

In this phase, we designed the initial version of our measurement tool, the CPS, in two steps: 

item generation and content validity assessment. 

 

5.1.1 Item generation 

The initial pool of 54 items was created on the basis of (1) a review of dominant scales and 

current literature on (measuring) perceived cleanliness (based on a literature review by Vos et 

al., 2018), and (2) an extensive focus-group discussion with customers. The aim of the focus 

group discussion was to verify and operationalize the findings of our literature review. 

The first set of items was compiled from previous research on perceived cleanliness (Barber 

and Scarcelli, 2010; Lockyer, 2003; Whatley et al., 2012; Whithead et al., 2007). We then invited 

to a focus-group discussion seven experienced members of a fixed customer panel of a Dutch 

railway company, each with an academic background (four frequent and three infrequent 

customers, aged 30 to 66). The discussion lasted 140 minutes and was moderated by an 

experienced qualitative researcher. Each participant was invited to describe one service 

environment that they had perceived as clean and another that they had perceived as unclean. 

They were then asked to name variables that influenced their perception in both situations. 

Finally, the participants reflected on the items that we had identified in the literature. Inductive 

thematic analysis was performed on the transcript of the discussion using the ATLAS.ti software 

package (De Casterle, Gastmans, Bryon, & Denier, 2012). First, sentences referring to perceived 

cleanliness were labelled, then the labels were categorized into more general dimensions of 

perceived cleanliness. 
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Content analysis of the focus-group discussion yielded six concepts associated with 

perceived cleanliness: cleaned, cleaning-staff behaviour, fresh, maintained, smooth, and 

uncluttered (Table 3). Four of the concepts (cleaned, cleaning-staff behaviour, fresh, 

maintained) had also emerged from the literature review. The concepts smooth and 

uncluttered had not been identified in the literature as (potential) dimensions of perceived 

cleanliness. The concept smooth refers to the tactile perception of a service environment. 

Participants felt that the use of smooth and shiny materials (e.g. stair rails, door knobs) 

contributed to a clean perception. Participants argued that uncluttered environments are 

perceived as visually pleasing and clean because they are spacious, orderly and/or coherent. 

 

5.1.2 Content validity assessment 

We refined our initial pool of 54 items by assessing their content validity through customers’ 

and experts’ reviews. A total of 19 customers of a Dutch railway company reviewed the initial 

pool of items by identifying redundancy and content ambiguity. In addition, four experienced 

service researchers identified redundancy, content ambiguity, and representation of the 

construct. 

This process eliminated 30 items, leaving 24 for further analysis (see Table 3, below). These 

items were translated from Dutch to English by two independent translators, and 

disagreements on the most appropriate wording were settled by a native English speaker. Since 

the response pattern for positive items (i.e. it is clean) differs from its negative counterpart (i.e. 

it is dirty), we included positive items only (Solís Salazar, 2015; Weems, Onwuegbuzie, & Collins, 

2006). In general, participants respond more positively to negative items than to positive items 

(Kamoen, Holleman, van den Bergh, & Sanders, 2013). As a result, negative items tend to be 
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more inter-correlated, form different dimensions and impede scale development (Schriesheim, 

Eisenbach, & Hill, 1991; Solís Salazar, 2015). 

Of the six concepts identified in the previous step as potential dimensions of perceived 

cleanliness, only cleaning-staff behaviour was omitted by the experts. In contrast to other 

dimensions (e.g. maintained), cleaning-staff behaviour cannot be detected at a particular 

moment in the service environment, since most cleaning activities take place when customers 

are absent. The experts reasoned that cleaning-staff behaviour functions as an antecedent of 

the dimensions of perceived cleanliness. 

 

Table 3. cleanliness perceptions scale (CPS) items following phase 1 of scale development 

dimensions cleaned fresh maintained smooth uncluttered 

description visual perception 

of cleanliness 

 

 

 

olfactory 

perception of the 

environment  

visual perception 

of the condition of 

the environment 

Tactile perception 

of the environment 

visual perception of 

the organisation of 

the environment 

 

scale items it is … here 

 

 

clean 

it smells … here 

 

 

clean 

it is … here 

 

 

well maintained  

what you touch 

here is … 

 

clean 

it is … here 

 

 

organised 

 hygienic hygienic undamaged smooth spacious 

 neat fresh well looked after hygienic light 

 dust-free sterile   dust-free transparent 

 tidy   warm new 

    robust beautiful 

 

5.2 Phase 2: Pilot study for scale refinement 

The pilot study aims: (1) to reduce the initial set of items to a more manageable size using 

principal component analysis (PCA); and (2) to determine the underlying structure of the data 

using exploratory factor analysis (EFA).  
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5.2.1 Method 

The final CPS consisted of 24 items (Table 3), to which we added two items on perceived service 

quality, and items of age, gender, nationality, and visiting frequency. Visitors to Amsterdam 

Central Station in the Netherlands (n=743) were invited to participate in a study on their 

experience of the train station by filling out a printed questionnaire . For completing the 

questionnaire, participants were rewarded with a coffee coupon. The sample consisted of 57 

different nationalities (84% European, 16% non-European). The participants were asked to 

mark their agreement with each of the 30 items on a continuous Likert scale (ranging from 

totally disagree to totally agree).  

Scale purification was performed according to the procedure described by Matsunaga 

(2010). The dataset obtained at Amsterdam Central Station was split into two random datasets: 

one to conduct the PCA (n=371), the other to conduct the EFA (n=372).  

 

5.2.2 Results 

PCA was performed on the 24-item CPS (n=371) using the promax rotation method, because 

were expected to be correlated. The Kaiser-Meyer-Olkin (KMO) test of sampling adequacy was 

sufficient for PCA (KMO=.90). Items were retained if the primary factor loading exceeded 0.6 

and the second highest factor loading did not exceed 0.3 (Henson & Roberts, 2006; Matsunaga, 

2010).  Six items were deleted (see Table 4). The remaining 18 items were spread over three 

factors and explained 67.4% of the total variance.  

To discover the underlying factor structure, the remaining 18 items were subjected to 

exploratory factor analysis (EFA) (principal axis factoring and promax rotation) based on the 

second dataset (n=372) (Matsunaga, 2010). Employing the 0.6/0.3 retention criteria, another 

four items were deleted from the scale (see Table 4, see below). Based on the Kaiser-Guttman 
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criterion (Guttman, 1954; Kaiser, 1960), a scree test (Cattell, 1966), and parallel analysis (Hayton, 

Allen, & Scarpello, 2004; Turner, 1998), a three-factor solution was found to be the most 

adequate.  

An overview of the results is presented in Table 4 (below). The final three factors were 

labelled as cleaned, fresh, and uncluttered, together explaining 72.9% of the total variance. The 

Cronbach’s alphas of the three factors are all well above the minimum of 0.7 (Field, 2013). The 

dimensions identified in the first qualitative phase were grouped into three dimensions of 

perceived cleanliness. Two items of the maintained dimension were merged into the cleaned 

dimension. T One item was removed from the fresh dimension and two items from the 

uncluttered dimension. The smooth dimension was eliminated, and one of its items was added 

to the cleaned dimension. 

 

Table 4. Results of exploratory factor analysis (principal axis factoring & promax rotation, 

n=372) 

item H2 factor loadings 

  cleaned fresh uncluttered 

it is well looked after here .68 .89 -.12 .03 

it is dust-free here .65 .89 -.05 -.13 

it is neat here .60 .77 -.05 .07 

what you touch here is dust-free .51 .74 .12 -.11 

it is clean here .78 .73 .07 .09 

it is hygienic here .80 .67 .18 .03 

it is well maintained here .71 .64 .03 .20 

it smells clean here .73 -.00 .94 -.06 

it smells hygienic here .79 .03 .90 -.02 

it smells fresh here .63 -.03 .71 .12 

it is transparent here .46 -.07 .00 .82 

it is organized here .58 .01 .05 .65 

it is light here .52 -.03 .05 .63 

it is spacious here .52 .08 -.09 .62 

eigenvalue   7.38 1.78 1.04 

% of variance   52.77 12.71 7.42 

cumulative % of variance   52.77 65.49 72.91 

Cronbach’s alpha (α)   .92 .89 .84 

deleted items: it is tidy here. It smells sterile here. It is undamaged here. What you touch here is clean. What you touch here is smooth. 

What you touch here is hygienic. What you touch here is warm. What you touch here is robust. It is new here. It is beautiful here 
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5.3 Phase 3: Major study for scale validation 

In this phase, we validated the factor structure by using structural equation modelling and 

confirmatory factor analysis (CFA) on a new dataset according to a multi-criteria strategy. 

 

5.3.1 Method 

To validate the three-factor model that resulted from the PCA and the EFA, a CFA was 

performed on a totally new dataset collected at four train stations in the Netherlands (n=738). 

Visitors to Rotterdam Central station (n=268), Amersfoort (n=238), Lelystad Centrum (n=116), 

and Almere Centrum (n=116) were invited to participate in this phase of the study. As in the 

previous phase, participants completed a printed questionnaire and were rewarded with a 

coffee coupon. In this phase, the sample comprised 29 different nationalities (99% European, 

1% non-European).  

The 14-item scale that resulted from the EFA was complemented with four new items (i.e., 

“it is spotless here”, “it is well swept here”, “it smells sterile here”, “and it is orderly here”). These 

items were added to the scale to ensure that the different dimensions consisted of at least 

three and preferably four or more items (e.g. DiStefano & Hess, 2005). A dimension measured 

by too few items may cause estimation and construct interpretation problems. See Table 5 

(below) for an overview of the items and dimensions evaluated in this phase of the study. 

Model fit was evaluated according to a multi-criteria strategy, including the chi-square fit 

index, the goodness-of-fit index (GFI), adjusted goodness-of-fit index (AGFI), comparative fit 

index (CFI), standardized root-mean-square residual (SRMR), normed fit index (NFI), and root-

mean square error of approximation (RMSEA). The data were analysed using IBM SPSS AMOS 

24 (Hu & Bentler, 1999; Matsunaga, 2010). Finally, criterion-related validity was evaluated with 
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reference to the explanatory power of the final dimensions on the perception of overall service 

quality, which was calculated using standard multiple regression.  

 

Table 5. Items of the cleanliness perceptions scale (CPS) prior to confirmatory factor analysis 

(CFA) 

cleaned fresh uncluttered 

well looked after clean transparent 

dust-free hygienic organized 

neat fresh light 

dust-free (tactile) sterile spacious 

clean  orderly 

hygienic   

well-maintained   

spotless   

well swept   

 

5.3.2 Results 

Before performing the CFA, we checked for differences between the samples of the three 

quantitative studies (PCA, EFA, CFA, see Table 6, below). A chi-square test revealed that the 

samples did not differ significantly with respect to the age and gender of participants.  

 

Table 6. Profile of the three samples 

variable 

age in years 

principal component 

analysis (PCA, n=371) 

percentage 

exploratory factor analysis 

(EFA, n=372) 

percentage 

confirmatory factor 

analysis (CFA, n=738) 

percentage 

< 25 43.3 43.8 50.0 

26-35 19.1 18.0 14.9 

36-45 8.8 10.4 6.6 

46-55 10.9 9.3 8.9 

56-64 4.2 5.8 7.6 

65 > 13.6 12.2 11.9 

male 43.0 35.7 41.1 

female 50.6 58.8 56.6 

other 6.3 5.5 1.8 

 

The model was evaluated according to a multi-criteria strategy, using IBM SPSS AMOS 24 

(Hu & Bentler, 1999). The three-factor model was validated, even though the PCA did not 

initially meet all the necessary criteria. Therefore, the fit of the model was improved by 
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removing six items and then found to be adequate (see Table 7, see below). The chi-square fit 

index was significant (χ2 = 248.76; df = 46, p < .01) and the values of the Goodness-of-Fit index 

(GFI, .94), Adjusted Goodness-of-Fit index (AGFI, .91), Comparative Fit Index (CFI, .97), 

standardized root-mean-square residual (SRMR, .02), normed fit index (NFI, .97), and root-

mean square error of approximation (RMSEA, .07) indicated an acceptable model fit (GFI>.90, 

AGFI>.85,CFI>.90, SRMR<.08, NFI>.95, RMSEA<.08).  

As can be seen in Table 7 (below), the criteria for convergent validity and discriminant 

validity were also met by  this model (Campbell & Fiske, 1959). Convergent validity was 

demonstrated in three tests: for all factors, (1) significant factor loadings ranged from .73 to 

.93 (p < .01); (2) composite reliability scores exceeded .7 (Helms, Henze, Sass, & Mifsud, 2006); 

and (3) average variance extracted values exceeded the threshold of .5 (Bagozzi & Yi, 1988). 

Discriminant validity was also sufficient, as proven by two tests: (1) factor correlations (Table 8, 

below) did not exceed .85 (Kline, 2005) and (2) the average variance extracted (AVE), maximum 

shared variance (MSV), and average shared variance (ASV) (Table 7, below) showed 

discriminant validity, because MSV < AVE and ASV < AVE (Farrell & Rudd, 2009; Hair, Black, 

Babin, Anderson, & Tatham, 1998). In addition, internal consistency appeared to be sufficient 

for all factors (Table 7, below). The Cronbach’s alphas for the first two factors, and Spearman-

Brown coefficient for the third two-item factor (Eisinga, Grotenhuis, & Pelzer, 2013) were all 

well above the minimum value of .7 (Field, 2013).  

In conclusion, we have validated the CPS consisting of three dimensions – cleaned, fresh, 

and uncluttered. For an overview of the full CPS, see Appendix 1.  
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Table 7. Results confirmatory factor analysis (CFA) 

factors and corresponding items factor 

loading 

Cronbach’

s alpha (α) 

spearman

-Brown 

Coefficien

t 

 

composite 

reliability 

(CR) 

average 

variance 

extracted 

(AVE) 

maximum 

shared 

variance 

(MSV) 

average 

shared 

variance 

(ASV) 

cleaned  .94 n/a .93 .68 .68 .62 

- it is neat here .85*       

- it is clean here .87*       

- it is hygienic here .84*       

- it is well swept here .83*       

- it is well maintained here .82*       

- it is well looked after here .86*       

- it is dust-free here .73*       

fresh  .92 n/a .92 .79 .57 .50 

- it smells clean here .91*       

- it smells hygienic here .93*       

- it smells fresh here .83*       

uncluttered  n/a .91 .90 .83 .68 .56 

- it is organised here .89*       

- it is orderly here .93*       

        

* p < .01, for the full scale, see Appendix 1 

 

    

deleted items: it is spotless here, what you touch here is dust-free, it smells sterile here, it is transparent here, it is light here, it is 

spacious here. 

 

Table 8. Correlation matrix 

 cleaned fresh uncluttered 

cleaned 1.00   

fresh .75 1.00  

uncluttered .82 .66 1.00 

 

The criterion-related validity of the model was also found to be sufficient (Table 9). The analysis 

revealed that the three dimensions of the CPS had a significant effect on the perception of 

overall service quality (p<.001), together explaining 64% of the variance of the overall 

perception of service quality, which indicates a sufficient model fit. The cleaned dimension had 

the largest contribution, followed by the fresh and uncluttered dimensions.  

 

Table 9. Results of regression analysis of CPS on overall perception of service quality 

 overall service quality  

 B std. error Beta p 

cleaned .76 .05 .56 < .001 

fresh .21 .03 .17 < .001 

uncluttered .17 .04 .12 < .001 

adjusted R2 .64    
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6. Discussion and conclusion 

6.1 Theoretical and practical implications 

In developing the CPS, the present study contributes to the theoretical understanding and 

measurement of perceived cleanliness in service environments. The CPS has a broader 

perspective than the instrument devised by Barber and Scarcelli (2010), focussing not only on 

how customers perceive the cleanliness of specific elements of the service environment 

(e.g. floor, windows, toilet) but also considering more generic dimensions of perceived 

cleanliness. In addition, whereas the instrument of Barber and Scarcelli (2010) only measured 

perceived cleanliness in restaurants, the CPS can be applied in a wide variety of service settings. 

Due to its generic nature, the CPS is especially relevant to the facilities management industry, 

which is mainly concerned with providing cleaning services to various primary service processes 

and monitoring perceived cleanliness. 

The CPS is similar to existing conceptualizations and measures of perceived cleanliness but 

adds new dimensions. Whereas, to some extent, the cleaned and fresh dimensions were 

included in most previous studies that defined perceived cleanliness (e.g. Barber & Scarcelli, 

2010; Lockyer, 2003; Whatley, Jackson, & Taylor, 2012; Whitehead et al., 2007), the uncluttered 

dimension is new. The appearance of an environment as a dimension of perceived cleanliness 

was introduced by Whatley et al. (2012) and Whitehead et al. (2007). They reasoned that visually 

pleasing environments might impress customers as being clean. We have expanded this to 

include the notion that environments should be uncluttered (i.e. organised, orderly) in order to 

be perceived as visually pleasing and therefore cleaner.  

Our initial conceptualization of perceived cleanliness, based on literature and a qualitative 

study involving customers, was not fully confirmed by our quantitative data.  The maintained 
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dimension did not emerge as unique dimension but was merged with the cleaned dimension. 

From a managerial viewpoint, maintenance and cleaning are different disciplines; however 

customers perceive the service environment holistically and may not make this distinction. Also, 

the tactile items did not emerge from the empirical data as a dimension of perceived 

cleanliness, perhaps because we did not ask respondents actually to evaluate the tactile 

qualities of materials by, for example, touching a railing or sitting on a bench. As a result, 

participants probably evaluated the materials visually instead.  

From a practical perspective, the research contributes to a deeper understanding of the 

concept of perceived cleanliness. Our new instrument enables practitioners to measure and 

compare perceived cleanliness and thus identify interventions – related to one of the three 

dimensions (i.e. cleaned, fresh, & uncluttered) – that can positively influence perceived 

cleanliness. 

 

6.2 Limitations and future research opportunities 

The present study has several limitations. Firstly, we focussed on only one service 

environment in one country. Nonetheless, data were collected at five different train stations, 

from customers with both utilitarian and hedonic goals, and from 57 nationalities. We invite 

other scholars to revalidate our new instrument in other service settings, to investigate 

cultural differences in relation to perceived cleanliness, and to compare results in different 

countries. Such studies might result in greater confidence regarding the dimensions we have 

included in our instrument.  

The development of the CPS is just a small step in our mission to better understand how 

perceived cleanliness of service environments can be measured and influenced. We encourage 

fellow scholars to start using the CPS in a variety of settings and thereby contribute to 
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advancing understanding and definition of the underlying dimensions of perceived cleanliness. 

Doing so will enable service providers to create and maintain service environments that are not 

only clean but also perceived as clean.  

 

6.3 Conclusion 

The CPS developed in this study can be effectively used to monitor and improve the cleanliness 

of service environments as perceived by customers. Although it was developed and tested in 

the context of public transport, this instrument may be useful to service providers in many 

other sectors. The findings of this study give managers valuable insights into the dimensions 

that are involved in how customers perceive cleanliness. These insights may be used to better 

manage and improve perceived cleanliness and thus the overall service experience. We hope 

that this new measurement scale will not only be used by managers to systematically assess 

and improve perceived cleanliness but also stimulate additional research in this important area.   
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Appendix 1. Items of the cleanliness perceptions scale (CPS) after validation 

cleaned 1. it is neat here 

 2. it is clean here 

 3. it is hygienic here 

 4. it is well swept here 

 5. it is well maintained here 

 6. it is well looked after here 

 7. it is dust-free here 

fresh 1. it smells clean here 

 2. it smells hygienic here 

 3. it smells fresh here 

uncluttered 1. it is organised here 

 2. it is orderly here 

perceived service 

quality 

1. what is your general opinion of this [type of service 

environment]? 

2. what is your general opinion of [organization X] as a 

company? 

 


