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Abstract: Product Service Systems are considered a new, circular business model that could help businesses be sustainable 
while maintaining economic growth at the same time. Consumer innovativeness can predict and influence acceptance of 
such novel business models. However, differences in innovativeness can vary across countries and should be considered in 
research. This study aims to examine differences and influence of consumer innovativeness on consumer acceptance of 
Product Services Systems based on data collected from Czech Republic, Sweden and Hungary. For the analysis pay-per-
wash was chosen, as washing machines are one of the most used everyday products. This paper takes a descriptive and 
quantitative approach while using regression as a data analysis method. The findings enrich current scarce knowledge of 
differences and influence of consumer innovativeness on consumer acceptance of Product Service Systems, especially 
considering that Central- and Eastern European countries are underrepresented in the literature. For the managerial 
contribution, the study offers insights for more efficient consumer segmentation and targeting for introduction of pay-per-
wash services.  
 
Keywords: product service systems, consumer innovativeness, cross-cultural research 

1. Introduction 
Nowadays the consumption patterns of the Western countries have become unsustainable (European 
Environment Agency, 2020). Researchers have been focusing on trying to find ways to overcome this issue and 
companies have also been searching for alternative ways to satisfy the need of their consumers while being 
more sustainable (Stål and Corvellec, 2018). Transitioning from the current linear model to a circular economy 
one can offer a solution for this problem. Product Service Systems (PSS) are the business models to support 
the realization of circular economy. The essence of PSS is that companies keep the ownership of the products 
while they rent or lease them for the consumers; and in the meantime creating more durable products. In 
addition, they become more environmental friendly because one product serve multiple consumers (Tukker, 
2015; Retamal, 2017; Catulli et al., 2020). However, the consumer adaptation and acceptance of such business 
models are still under researched (Catulli et al., 2017). Moreover, companies who wish to transit to circular 
business models lack information on consumers who would adopt them, so they cannot develop marketing 
strategies (Perren and Kozinets, 2018). 
 
In this paper, pay-per-wash (washing machine) was selected as a representation of Product Service Systems 
since washing machines are one of the most popular and everyday used household appliances (Yuan et al., 
2016, Hischier et al., 2020).  
 
One of the key factors that companies’ success relies on is innovation (Pauwels et al., 2004), however majority 
of innovations fail (Srinivasan et al., 2009). In order to make a new innovation profitable, companies need to 
focus on fulfil their consumers’ needs and create value for them. That is why research focus turned on 
consumer innovativeness (Goldsmith and Hofacker, 1991; Im et al., 2003). It is defined as consumer’s tendency 
to adopt new products (Tellis et al, 2009).  
 
The goal of this study is two folded: on the one hand, it seeks to present whether consumer innovativeness 
predicts adaptation of pay-per-wash across three countries: Czech Republic, Sweden and Hungary. In addition, 
this paper aims to show the differences of consumer innovativeness. On the other hand, for the managerial 
side, this paper attempts to learn about the characteristics of the consumers who would adopt pay-per-wash 
services in order to assist the segmentation and targeting strategies of companies.  
 
In the first section of the paper, literature review will be provided as a background for the paper, then by 
running multiple linear regressions, the influence of consumer innovativeness on intention to adopt pay-per-
wash will be assessed. Lastly, it will be studied whether demographics predict consumer innovativeness across 
countries and if so, what characteristics the innovator has. 
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2. Literature review 
The circular economy (CE) phenomenon was launched to overcome the problem of increasing consumption 
and decreasing non-renewable resources. CE is still a new concept, scientists have not agreed on one 
definition (Edbring et al., 2016). According to the European Commission, circular economy is defined as an 
economy “where the value of products, materials and resources is maintained in the economy for as long as 
possible, and the generation of waste minimized” (2015, p. 2). 
 
In order to help the transition to circular economy, Product Service System were introduced. Although, 
research on this topic started 25 years ago, this area is still not deeply researched. PSS is a business model that 
combines products and services while reduces environmental effects (Goedkoop et al., 1999).  It promotes the 
“use of products” instead of the ownership of the products (Baines et al., 2007).  
 
In the literature, three types of PSS can be found. Catulli et al. (2014) define them in the following ways:  
 
Product-oriented PSS: “ownership of the product (material artifact) is transferred to customers and services 
are provided to help ensure product performance over a given period of time.”  
 
Use-oriented PSS: “ownership rights related to the product are retained by the service provider and the 
customer purchases use of the product over a specified period of time.” This business model includes renting 
and leasing. In my doctoral dissertation, I will focus on this type of Product Service System model.  
 
Result-oriented PSS: “the product required for service delivery is owned by the service provider. However, in 
contrast to use orientated PSS the customer purchases an outcome/ result of service provision, which is 
specified in terms of performance not in terms of product use over a period of time.” (Catulli et al., 2014, p. 2) 
This paper focuses on use-oriented PSS.  
 
There are two main beneficiaries of the Product Service System: consumers and the environment. For the 
consumers, PSS provides two benefits: from the product side PSS delivers value for the consumer by providing 
highly customized quality products (Cook et al., 2006). PSS can also offer a sense of uniqueness to its 
consumers which enables value creation. As for the service side, taking away the responsibility of 
maintenance, reparation of products and administrative task can also deliver value for the consumers (Manzini 
et al., 2001; Rocchi, 2005; Baines et al., 2007). 
 
From the environmental perspective, due to the nature of PSS, manufacturers and producers become more 
aware of their products’ quality and maintenance requirements since they monitor them, recycle and refurbish 
them. This increases the products’ lifetime and reduces waste (Mont, 2004; Baines et al., 2007).  
 
The current PSS literature is mainly focused on the business side, however in recent years, researchers have 
started to study PSS from the consumers’ perspective. Still, little is known about the consumer side, especially 
adaptation and acceptance of PSS business models.  

2.1 Measures of innovativeness 

This paper adopts the theoretical framework and developed measurement for consumer innovativeness from 
Tellis et al., 2009. Based on extensive research on the literature, they identified ten dimensions to measure 
consumer innovativeness. These measures are the followings: 

 Novelty seeking 

Novelty seeking is described in different ways such as a personality trait or an “internal drive” that persuade 
people to search for new (Pearson, 1970), but researchers agree that it leads to innovative behavior, to 
willingness to accept new products (Hirschman, 1980; Roehrich, 2004) 

 Risk taking 

Risk is known as a key component of consumer behaviour (Conchar et al., 2004). Apart from that, it also plays 
an important role to promote consumer innovativeness (Raju, 1977).  

 Variety seeking 
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It is a personality trait that affects the consumer’s desire to try new or different products (Steenkamp & 
Baumgartner, 1992) and it leads to consumer innovativeness (Hartman & Samra, 2008). 

 Opinion Leadership 

It refers to a consumer’s desire to affect the decision making of other consumers (Childers, 1986). Midgley and 
Dowling (1993) argue that opinion leaders are innovators and they have no social dependence.  

 Stimulus variation 

There is a group of consumers who have a need for stimulation and they prefer the unfamiliar (Tellis et al., 
2009).  This trait also leads to innovativeness (Hebb, 1955; Hirschman & Wallendorf, 1979). 

 Habituation 

Ram (1989) argues that consumers’ refusal to adopt new products could be a habitual behaviour. Research 
shows that almost half of the time consumer behaviour is motivated by habits (Wood et al., 2002). Consumers 
are more likely to be on the safe side and stick with the well-known products and habits instead of trying 
something new (Kotler, 2001; Meijkamp, 2000; Schmidt, 2015). 

 Nostalgia 

Nostalgia means glorifying the past and preferring old products (Tellis et al., 2009). Researchers argue that this 
has a negative influence on consumer innovativeness (Steenkamp et al., 1999).  

 Suspicion 

“Suspicion is consumers’ fear or doubt of the intentions of marketers of new products and services” (Tellis et 
al., p. 4). Catulli (2012) also support this proposition; during his research, respondents raised concerns about 
the supplier. Consumers have concerns about the reliability of the products and businesses (Meijkamp, 2000; 
Ylä-Mella et al., 2015). 

 Effort  

“The term “effort” refers to consumers’ reluctance to expend time and effort to adopt a new product.” (Tellis 
et al., 2009, p. 5).  

 Frugality 

The cheaper the innovation the more quickly consumers will adopt it (Tornatzky & Klein, 1982; Kapoor et al., 
2014). However, when a new product is launched, it has a high cost that innovators has to pay (Golder & Tellis, 
1997). 

3. Methodology 
This paper takes a quantitative approach because it “seek explanations and predictions that will generate to 
other persons and places. The intent is to establish, confirm, or validate relationships and to develop 
generalizations that contribute to theory” (Leedy & Ormrod, 2001, p. 102). This paper attempts to establish 
and confirm a relationship between consumer innovativeness and consumer acceptance of pay-per-wash. 
Additionally, descriptive research design was chosen due to the novelty of the circular economy phenomenon 
and it can also be applied to compare groups, in this case countries.  

3.1 Sample and data collection 

The research consists of three samples: Czech Republic, Sweden and Hungary. Data was collected through a 
Czech professional research agency in October, 2021. Quota sampling was used and the final sample size 
amount to 816-821 respondents in each country. Detailed descriptive statistics about the sample can be seen 
in Table 1:  

Table 1: Demographics 

Demographics Czech Republic 
(N=816) 

Sweden 
(N=821) 

Hungary (N=820) 

Age range    
18-23 8.1% 7.7% 8.7% 
24-30 12.6% 11.7% 13.4% 
31-40 21.3% 16.9% 19.6% 
41-50 23.4% 16.4% 23.2% 
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Demographics Czech Republic 
(N=816) 

Sweden 
(N=821) 

Hungary (N=820) 

51-60 16.5% 16.0% 14.8% 
61 or above 18.0% 31.3% 20.4% 

Gender    
Male 50.9% 50.8% 47.2% 

Female 49.1% 49.2% 52.8% 
Education    

Primary education 34.4% 20.6% 16.6% 
High school 

diploma 
40.3% 31.4% 56.0% 

BA or higher 25.2% 48.0% 27.4% 

3.2 Measurement 

A questionnaire was created to obtain the attitudes and opinions of the populations. The questionnaire was 
adopted from the work of Tellis et al. (2009) because they developed a cross-cultural item scale to measure 
consumer innovativeness.  
 
The questionnaire included 10 statements, each representing a construct of consumer innovativeness 
described in the Literature review section above.  
 
Participants were asked to indicate how much they agree or disagree with statements on a 1-5 Likert scale. 
The Likert scale was coded as 1 meaning “Strongly disagree” and 5 meaning “Strongly agree”. In the statistical 
analysis each scale was treated as an interval variable.  

3.3 Data analysis 

Multiple linear regression analysis was carried out because it is an appropriate method to use to find out 
whether consumer innovativeness significantly predicts adaptation of pay-per wash. The variables are 
measured on an interval scale and the assumptions of normal distribution, non-multicollinearity, no 
autocorrelation and homoscedasticity were met.  

3.3.1 Czech Republic 

Table 2: Results of regression in Czech Republic 

 Standardized beta coefficients P-value 
Stimulus variation .057 .173 

Habituation -.002 .956 
Variety seeking .080 .064 

Effort .063 .082 
Risk taking .197 <.001 
Nostalgia -.038 .296 

Opinion leadership .023 .600 
Suspicion .025 .482 
Frugality .033 .352 

Novelty seeking .128 .004 

The overall regression was statistically significant (R2 =0.149, F(df 10, df 805)=14.042, p<0.001).  
 
The effect size is 0.18 which indicates a medium effect.  
 
It was found that Risk taking and Novelty seeking significantly predicted Intention to use pay-per-wash. 
 
However, it was found that Stimulus variation, Habituation, Variety seeking, Effort, Nostalgia, Opinion 
leadership, Suspicion and Frugality did not significantly predict Intention to use pay-per-wash.  
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3.3.2 Sweden 

Table 3: Results of regression in Sweden 

 Standardized beta coefficients P-value 
Stimulus variation .114 .003 

Habituation .091 .013 
Variety seeking .148 <.001 

Effort .060 .085 
Risk taking .102 .010 
Nostalgia -.117 .001 

Opinion leadership .027 .464 
Suspicion -.002 .943 
Frugality -.018 .613 

Novelty seeking .161 <.001 

The overall regression was statistically significant (R2 =0.185), F (df 10, df 810)=18.440, p<0.001).  
 
The effect size is 0.23 which indicates a medium effect.  
 
It was found that Stimulus variation, Variety seeking, Nostalgia and Novelty seeking significantly predicted 
Intention to use pay-per-wash. However, Nostalgia has a negative impact on Intention to use pay-per-wash.  
 
Not significant predictors were Habituation, Effort, Risk taking, Opinion leadership, Suspicion and Frugality. 

3.3.3 Hungary 

Table 4: Results of regression in Hungary 

 Standardized beta coefficients P-value 
Stimulus variation .069 .133 

Habituation .035 .341 
Variety seeking .000 .993 

Effort .120 .001 
Risk taking .049 .245 
Nostalgia -.083 .025 

Opinion leadership .101 .010 
Suspicion -.014 .693 
Frugality -.006 .870 

Novelty seeking .234 <.001 

The overall regression was statistically significant (R2 =0.154), F (df 10, df 809) =14.736, p<0.001).  
 
The effect size is 0.18 which indicates a medium effect.  
 
It was found that Effort and Novelty seeking significantly predicted Intention to use pay-per-wash.  
 
However, it was found that Stimulus variation, Habituation, Variety seeking, Nostalgia, Opinion leadership, 
Suspicion and Frugality did not significantly predict Intention to use pay-per-wash.  
 
Tellis et al. (2009) argues that true representation of consumer innovativeness can be seen by reluctance. In 
the group of reluctance belongs effort, nostalgia, suspicion and frugality. According to Tellis et al. (2009), 
consumers overestimate their own innovativeness, so the ”Reluctance”  group could show consumers real 
level of innovativeness. However, the analysis showed no significant results.  
Since Novelty seeking seems to represent consumer innovativeness in every country, to assess the relationship 
between demographic characteristics and consumer innovativeness 4 categorizes of demographic 
characteristics on Novelty seeking were regressed.  
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Table 5: Results of regression on Novelty seeking 

 Standardized beta coefficients P-value 
Gender -.077 <.001 

Education .032 .112 
Age .208 <.001 

Income -.039 .054 

The overall regression was statistically significant (R2 =0.051), F (df 4, df 2452) =34.212, p<0.001).  
 
The effect size is 0.05 which indicates a small effect.  
 
It was found that Gender and Age significantly predicted Novelty seeking. 
 
However, it was found that Education and Income did not significantly predict Novelty seeking.  

4. Findings 
This paper aimed to examine whether consumer innovativeness predict adaptation of pay-per-wash services 
across countries. It focused on three countries: Czech Republic, Sweden and Hungary. Consumer 
innovativeness was measured by 10 constructs created by Tellis et al. (2009) and data was collected by a 
professional agency through online questionnaire.  
 
Multiple linear regression was applied as it can assess the relationship between consumer innovativeness and 
adaptation of pay-per-wash. The results shows that in Czech Republic Risk taking and Novelty seeking are two 
factors of consumer innovativeness that significantly predict intention to use pay-per-wash. In Sweden 
Stimulus variation, Variety seeking, Nostalgia and Novelty seeking significantly predicted Intention to use pay-
per-wash. However, Nostalgia has a negative impact on Intention to use pay-per-wash. And for Hungary, Effort 
and Novelty seeking significantly predicted Intention to use pay-per-wash. 
 
Sweden seems to be the most innovative country with the most significant predictors and highest R2 value (R2 
=0.185) and effect size (f2=0.23). Novelty seeking appears to be a significant predictor in all three countries.  
 
The results show difference from the literature because only a few constructs of consumer innovativeness 
were significant influencers. This offers space for further research not only in the circular economy context but 
also in the linear economy one.  
 
The other aim of the study was to see whether demographic characteristics influence consumer 
innovativeness across countries. The results of such analysis can reveal the characteristics of the innovators.  
 
Tellis et al. (2009) claims that consumers intend to overestimate their own innovativeness, so in order to find 
out about the characteristics of the innovators, Effort, Nostalgia, Suspicion and Frugality should be explored to 
show the true level of innovativeness. However, regressing on those variables had no significant results. As 
Novelty seeking was a variable that was significant for all three countries, it was used to see if demographic 
characteristics could predict it. The results show that gender and age significantly predict Novelty seeking. It 
seems that across the three countries innovative consumers are likely to be young women. 
 
For the theoretical side, this paper deepens the current scarce knowledge of consumer acceptance of circular 
economy by arguing that consumer innovativeness can predict consumers’ acceptance of pay-per-wash 
services. However, with restrictions, since not all theoretic based constructs influence acceptance. Novelty 
seeking is a construct of consumer innovativeness that significantly predict consumers’ intention to use pay-
per-wash in all three countries.   
 
For the managerial side, demographic characteristics can help companies to target and segment their 
consumers. Result shows that across the three countries innovative consumers are likely to be young women.  
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