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Research aims: Online product recommendations (OPRs) provide 
various benefits for customers in evaluating and selecting a product. 
A relatively low OPRs usage rate indicates that customers are not 
satisfied with the performance of the OPRs. This study, therefore, 
aims to examine the role of instrumental beliefs (i.e. perceived ease 
of use and usefulness) and social-psychological belief (i.e. perceived 
confirmation) in predicting and explaining customer satisfaction 
with the OPRs.
Design/ Methodology/ Approach: A hypotheses-deductive 
approach is employed. The research model is tested by analysing 
the data of 626 existing users of OPRs which were collected via an 
online survey. 
Research findings: Results suggest that instrumental and social-
psychological beliefs are significant contributors to customer 
satisfaction with OPRs. Additionally, customer expectation-
confirmation also positively influences perceived ease of use and 
OPRs usefulness. 
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Theoretical contribution/ Originality: No prior study has 
examined the role of instrumental beliefs (i.e. perceived ease of 
use and usefulness) and social-psychological belief (i.e. perceived 
confirmation) in predicting customer satisfaction with the OPRs. 
This study has successfully tested the relationships which are likely 
to ensure a stable theory development. 
Practitioner/ Policy implications: Since majority of the respondents 
were from western countries, the findings would be useful to 
e-retailers in Asia who are targeting or intending to penetrate the 
global market, in particular, Amazon customers. Practitioners 
should adopt a twofold strategy: (a) to inform new customers 
about the potential benefits of OPRs in terms of its ease of use 
and usefulness; and (b) to educate old customers on how to use 
OPRs effectively so as to maximise expectation-confirmation and 
satisfaction.
Research limitations/ Implications: This study employs a cross-
sectional design rather than a longitudinal design. However, 
given that the objective of this study is to examine the impact 
of instrumental and social-psychological beliefs on customer 
satisfaction, a cross-sectional design is deemed more suitable. 
The outcome of this study suggests that cultural differences 
need to be considered when e-retailers are thinking of making 
such implications on Asian online customers as majority of the 
respondents in the current study were from non-Asian countries. 

Keywords: Ease of Use, Expectation-Confirmation, Online Product 
Recommendations, Satisfaction, Usefulness
JEL Classification: M3

1. Introduction
Unlike conventional retail commerce, online customers are usually 
uncertain as to whether products meet their needs or whether product 
performance is up to their expectations (Weathers, Sharma, & Wood, 
2007). Customers’ inability to touch or experience the products before 
actual purchase might hinder their online buying decisions (Benlian, 
Titah, & Hess, 2012; Hong & Pavlou, 2010; Park & Lee, 2009a). 
Additionally, the immensity of product choices, the complexity and 
massive amount of information available online can also challenge 
customers’ limited information processing capabilities (Sheng, Li, & 
Zolfagharian, 2014). Consequently, identifying a product that fits their 
need is not an easy task (Xiao & Benbasat, 2007). Further, there is also 
customers’ dilemma of wanting to have more information on the one 
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hand, and being overloaded with too much information, on the other 
hand (Sheng et al., 2014). To help customers deal with such a dilemma, 
e-retailers (e.g., Amazon) are increasingly equipping their e-commerce 
sites with product recommender systems. 

These product recommender systems provide product 
recommendations to customers as a means of assisting them in searching 
for, comparing, and evaluating products (Puzakova, Rocereto, & Kwak, 
2013; Sheng et al., 2014). These online product recommendations 
(hereafter, it is called “OPRs”) convince prospective customers about 
the quality of those recommended products, thereby resulting in 
higher customer spending and loyalty (eMarketer, 2012). The OPRs 
are generated based on content-based or collaborative-based technique 
which either analyses customers’ profiles or track their past buying 
behaviours (Benlian et al., 2012; Xiao & Benbasat, 2007). These OPRs 
can influence customers’ beliefs, attitude, and behavioural response 
in their buying decision process (Benlian et al., 2012; Huang, Tan, Ke, 
& Wei, 2013; Xiao & Benbasat, 2007; Xu, Benbasat, & Cenfetelli, 2014).

In this study, the OPRs refer to the online system generated 
recommendations which also incorporate previous customers’ 
recommendations of products in terms of ratings and reviews. These 
ratings and reviews are integrated into the OPRs, mainly for the purpose 
of providing more related information to prospective customers or 
for the purpose of enhancing the effectiveness of the OPRs (Benlian et 
al., 2012; Kumar & Benbasat, 2006; Lin, 2014). In one study, Baum and 
Spann (2014) investigated the impact of the interplay between system 
recommendations and product reviews on customers’ intention to follow 
the OPRs. They demonstrated that by incorporating product reviews 
into recommendations, e-retailers could increase the effectiveness of 
the OPRs which, in turn, has a positive impact on customers’ purchase 
decisions. Several other studies (e.g., Häubl & Murray, 2006; Benlian 
et al., 2012; Xu et al., 2014) have also reported that the OPRs helped 
customers to reduce their cognitive efforts, increase product evaluation, 
and so, enhance decision quality. However, the actualisation of these 
advantages depends on whether customers embrace and fully utilise 
the OPRs and if so, to what extent. 

In contrast to the significance of the OPRs, it is noted that the 
current percentage of sales, based on the OPRs usage, indicate that a 
large proportion of online customers are still not using the OPRs for 
their buying decisions. For example, various e-commerce specialists 
(e.g., Chu, 2013; Doman, 2011) and industrial reports (Mckinsey, 2013) 
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highlight that Amazon generates only 30 per cent of sales from the OPRs. 
This indicates a relatively low OPRs usage rate. This occurrence implies 
that customers are not satisfied with the performance of the OPRs. The 
general perception is that the e-retailers provide the OPRs due to their 
vested interest of increasing sales rather than for customers’ interest 
(Cheong & Morrison, 2008). Consequently, this perception hampers 
customers’ intentions to rely on the OPRs for their purchase decision. 
Nevertheless, no matter how useful the OPRs are, a critical issue still 
exist, that is, whether customers are satisfied with the OPRs or not and 
whether they would continue to use the OPRs (Sheng et al., 2014). This 
is an important issue which appears to have been neglected in existing 
OPRs research (Sheng et al., 2014). Moreover, content analysis of previous 
and current literature reveals that OPRs adoption studies (Benlian et 
al., 2012; Lin, 2014; Sheng et al., 2014; Sheng & Zolfagharian, 2014; Xu 
et al., 2014) have been fairly recent and new, hence, less attention has 
been given into examining customer satisfaction with OPRs. 

Past studies (e.g., Griffiths, Johnson, & Hartley, 2007; Sharabati, 
2014) have established that satisfaction is a valid non-financial measure 
of system performance and usage commitment. Satisfaction is also 
a consistent significant determinant of users’ intention to continue a 
system and the long-term success effect of new technologies (Premkumar 
& Bhattacherjee, 2008; Thong, Hong, & Tam, 2006; Lee, 2010). Satisfaction 
plays a critical role in an evaluating system’s success in voluntary 
contexts (Hou, 2012) as is the case with the OPRs. An effective OPR, but 
recognised by customers as ineffective, is in fact an unsatisfactory OPR. 
Due to OPRs lack of popularity among online customers, e-retailer’s 
main concern became that of increasing customer satisfaction with the 
OPRs, especially if the usage is voluntary and is related to e-retailer’s 
economic performance. 

Recent studies (e.g., Hsu, Chou, & Min, 2014; Oghuma, Libaque-
Saenz, Wong, & Chang, 2015) find that instrumental beliefs (perceived 
ease of use and usefulness) and social-psychological belief (perceived 
confirmation) are related to users’ satisfaction with a technology. Based 
on this, it is implied that customers would most likely continue to use 
the OPRs for their future purchases. This is only if they are satisfied 
with the result of their perceived confirmation with regards to the ease 
of use and usefulness of the OPRs. Otherwise, customer dissatisfaction 
may lead to customer avoidance behaviour. 

In that regard, the objective of this study is to examine the role of 
instrumental beliefs (i.e. perceived ease of use and perceived usefulness) 
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and social-psychological belief (i.e. perceived confirmation) in predicting 
and explaining customer satisfaction with the OPRs. A research model 
consisting of instrumental and social-psychological beliefs influencing 
end-users satisfaction is developed. To test the research model, data 
were collected from 626 Amazon customers who have been using the 
OPRs for their purchase decision. The data were analysed using SPSS 
and SmartPLS software. Results show that instrumental and social-
psychological beliefs significantly influence customer satisfaction with 
the OPRs. 

The remainder of this paper is organised as follows. Section 2 
reviews the extant literature on the OPRs and factors influencing 
customer satisfaction with the OPRs. Section 3 discusses the research 
model and hypotheses development. Section 4 describes the research 
methodology and the statistical results. Section 5 discusses the findings 
and Section 6 concludes by providing the research implications.

2. Literature Review

2.1. Online Product Recommendations (OPRs)
Online product recommendations (OPRs) facilitate customers in 
evaluating and in deciding on which product to purchase (Xiao & 
Benbasat, 2007). The OPRs are generated by recommender system 
which is embedded within e-commerce sites. The recommender system 
is an Internet-based software which accomplishes a set of operations 
through two filtering techniques (Benlian et al., 2012; Xu et al., 2014; 
Xiao & Benbasat, 2007): content-based filtering and collaborative-based 
filtering. Content-based filtering refers to a technique which drives 
recommendations for a particular customer based on his/her explicit 
preferences of product attributes or past buying behaviour (Benlian 
et al., 2012; Xiao & Benbasat, 2007). Collaborative-based filtering 
technique resembles the word of mouth recommendation and it tracks 
the behaviour of like-minded customers to generate recommendations 
for a particular customer (Benlian et al., 2012; Xiao & Benbasat, 2007). 
These recommendations are based on the statistical analysis of patterns 
drawn from the data of product ratings which were explicitly given 
by other customers or drawn from data which track the customer’s 
shopping behaviour (Montaner, López, & De La Rosa, 2003). 

Usually, these system generated recommendations contain a brief 
description of a product and the provision of its key attributes (e.g., price, 



Muhammad Ashraf, Noor Ismawati Jaafar and Ainin Sulaiman

Asian Journal of Business and Accounting 9(2), 2016146

screen size, hard drive size, RAM, processor of a laptop). Additionally, 
previous customers’ opinions regarding the product attributes are 
also incorporated into the recommendation as a means of providing 
more related information for effective buying decisions (Benlian et al., 
2012; Lin, 2014). These customers’ opinions usually consist of product 
ratings and subjective evaluations of product attributes (Mudambi 
& Schuff, 2010). Product rating refers to the overall assessment of 
the product quality based on five star ratings. Subjective evaluation 
consists of product reviews by the past customers based on their 
post-consumption experiences. The reviews provide explanations of 
different product features based on their actual functionality (Benlian 
et al., 2012; Mudambi & Schuff, 2010). The most helpful reviews are 
usually displayed on the top of product reviews list shown just below 
the pictorial presentation of products (Benlian et al., 2012; Lin, 2014). 

As mentioned earlier, OPRs contain both objective and subjective 
information of the product attributes. This information can help 
customers to effectively compare and evaluate the alternatives in 
making their buying decisions. Therefore, OPRs are gaining popularity 
among online customers due to the benefits derived such as a reduced 
information overload and an improved decision quality (Park & Lee, 
2009b). Because of this, at least 43 per cent of e-retailers are currently 
providing OPRs (Gogoi, 2007). For further discussion on how customers’ 
beliefs of OPRs evaluation influence their attitude and behavioural 
response in buying decision process, the expectation-confirmation 
model is presented below.

2.2.	 Expectation-Confirmation	Model	of	IS	Continuance
The expectation-confirmation model (ECM) of information system (IS) 
continuance proposed by Bhattacherjee (2001) is based on the congruence 
between users’ IS continuance decisions and customers’ re-purchase 
decisions. The expectation-confirmation is attained when the product 
performs as much as is expected i.e. it is positively confirmed when 
the product/IS performs better than is expected; and it is negatively 
confirmed when the product/IS performs worse than is expected. The 
ECM posits that a user’s satisfaction with the IS use is dependent on 
two variables: (a) user’s post-adoption expectations (e.g., perceived 
ease of use and perceived usefulness); and (b) the extent of user’s 
confirmation of expectations. Users keep updating their expectations 
towards using the IS as they gain more experience. After assimilation 
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of these experiences, users’ expectations toward the IS usage could 
differ from the initial expectations, before usage. The ECM provides an 
adequate explanation of the IS acceptance-discontinuance anomaly by 
explaining the causality relationship of disconfirmation-dissatisfaction. 
Users’ expectations provide the baseline for the confirmation which 
subsequently determines their level of satisfaction. 

A considerable number of past studies conducted in different 
technological contexts [e.g., broadband Internet usage (Lurudusamy & 
Ramayah 2016); SMEs website usage (Ramayah, Ling, Taghizadeh, & 
Rahman, 2016); mobile-library application usage (Zhao, Deng, & Zhou, 
2015); electronic medical record usage (Ayanso, Herath, & O’Brien, 
2015); online social networks usage (Basak & Calisir, 2015; Sun, Liu, 
Peng, Dong, & Barnes, 2014); e-Government usage (Santhanamery & 
Ramayah, 2014); computer based assessment usage (Terzis, Moridis, 
& Economides, 2013); and also Grammar modelling usage (Recker, 
2010)] have applied and extended the ECM to investigate post-adoption 
phenomena of IS use. In the case of Ayanso et al. (2015), for example, 
the ECM was applied for the purpose of predicting user satisfaction 
with electronic medical records. They find that perceived usefulness, 
perceived risk and perceived confirmation are signficant predictors of 
user satisfaction. Similarly, Recker (2010) finds that the perceived ease of 
use and grammar familiarity as additional constructs of the ECM which 
significantly influence end-user satisfaction with the grammar modelling 
usage. Based on the discussion, it can be said that these studies have 
established the robustness of the ECM in predicting user satisfaction. 
However, there is no known study which employed ECM in predicting 
customer satisfaction with OPRs. The subsection below discusses the 
ECM factors with reference to the study of OPRs. 

2.2.1. Customer Satisfaction
Satisfaction is conceptually, a transient, experience-specific affect, which 
is a key determinant of behavioural continuance intention (Zhao et 
al., 2015). For example, online brokerage users attribute their service 
dissatisfaction to brokers’ inability to meet their expectations about 
maintaining server uptime, executing timely orders, and providing 
reasonable margin rates. Likewise, customer satisfaction with the OPRs 
diminishes if the OPRs do not perform as they expected (Benlian et al., 
2012; Xiao & Benbasat, 2007). In an online environment, satisfaction 
has been shown to be a driving force in making online purchases 



Muhammad Ashraf, Noor Ismawati Jaafar and Ainin Sulaiman

Asian Journal of Business and Accounting 9(2), 2016148

(Yoon, 2002) or in continuing to use a particular decision aid system 
(Xiao & Benbasat, 2007). Several studies (e.g., Tsai & Chuang, 2011; 
Chen & Tseng, 2011) have identified the different factors which could 
determine satisfaction. Tsai and Chuang (2011), for example, conducted 
an experimental study and find that information quality and cognitive 
effort significantly influence customer satisfaction with the product 
recommender system. Similarly, Chen and Tseng (2011) find that 
customers’ satisfaction is influenced by information usefulness and 
the extent to which customers use information prior to their purchase 
decisions. A number of past studies looking at OPRs (e.g., Xiao & 
Benbasat, 2007; Wang & Benbasat, 2009; Xu et al., 2014) report that 
customers’ satisfaction with the OPRs is a determining factor of their 
usage commitment and success rate of the OPRs . 

2.2.2. Instrumental Beliefs: Perceived Ease of Use and Perceived Usefulness
In general, perceived ease of use and perceived usefulness have been 
employed as instrumental beliefs by several past studies (e.g., Ayanso 
et al., 2015; Hong, Kim, & Lee, 2008; Lee, 2010; Thong et al., 2006; 
Recker, 2010; Sun et al., 2014) for predicting user satisfaction. Ayanso 
et al. (2015) for instance, find that instrumental belief (i.e. perceived 
usefulness) signficantly influences user satisfaction with the usage of 
electronic medical records. Similarly, Recker (2010) and Thong et al. 
(2006) find that perceived ease of use and perceived usefulness have 
a positive impact on user satisfaction. In the study of OPRs, Benlian 
et al. (2012) employed perceived ease of use and perceived usefulness 
for evaluating customers’ instrumental beliefs of the OPRs. They find 
that system recommendations and consumer reviews usage have 
differential effects on customers’ instrumental beliefs. They also find 
that perceived usefulness significantly mediates the impact of the OPRs 
usage on customers’ intention to reuse OPRs for future purchases. 
Since Benlian et al. (2012) have not examined the causal relationships 
between instrumental beliefs and customer satisfaction, this study aims 
to fill the theoretical gap by emprically analysing the causal relationship 
between the two factors. The significance of the instrumental beliefs in 
understanding the OPRs adoption phenomena is thus presented in the 
following paragraphs.  

Perceived Ease of OPRs Use refers to the extent to which a customer 
perceives that the OPR is easy to use in evaluating the product (Benlian 
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et al., 2012). Huang et al. (2013) argue that a person considers a piece 
of information diagnostically if it is easy to comprehend and this can 
lead to an effective decision making process. Similarly, Häubl and 
Murray (2006) note that the way information is displayed can also 
influence the decision making process, affecting the ease of carrying 
out the information processing. Customers usually prefer the ease 
of information processing. They also tend to use information that is 
facilitated by a given display format which is effective in reducing 
task difficulty (Häubl & Murray, 2006). The OPRs have various 
characteristics such as product list, 3D product presentation, attribute 
trade-off, product comparison matrix, and product rating, all of which 
facilitate customers in evaluating the product quality. For example, 
a comparison matrix of recommended product assists customers to 
evaluate the various product attributes across alternatives. The ease of 
using the OPRs helps customers to free cognitive resources for making 
quality decisions. Conversely, if OPRs contain only textual information 
of product attributes and do not contain any pictorial presentations, then 
it would be boring and difficult for customers to read and understand 
the full textual contents of the recommendation (Benlian et al., 2012). 
In addition, empirical researches in educational psychology have also 
reported that the cognitive effort required for reading full-text sentences 
and passages is higher when compared to screening pictures and small 
chunks of key product information (Huang et al., 2013). In the case of 
full text based recommendations, customers have to first go through 
the unstructured text of varying formats, length, and style before they 
can get relevant product information (Benlian et al., 2012). This type of 
OPRs, therefore, is perceived to be less easy to use for product evaluation 
(Benlian et al., 2012). 

Perceived Usefulness of OPRs refers to the degree to which a customer 
believes that using an OPR would enhance his/her performance of 
product evaluation (Benlian et al., 2012). OPRs are considered as 
being useful for online customers to evaluate and choose products 
from a massive set of alternative products which are available on the 
e-commerce websites (Benlian et al., 2012). The OPRs support a two-
stage decision process which enhances customers’ ability to effectively 
evaluate products (Benlian et al., 2012; Kumar & Benbasat, 2006). In the 
first stage, the set of alternative products is minimised to a certain level 
while in the second stage, this set of products is further evaluated in 
detail. The OPRs thus enable customers to cope with the overwhelming 
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information by providing relevant information for product evaluation. 
However, OPRs often provide persuasive and a rich source of product 
related information which could all be perceived as useful for evaluating 
and understanding the performance of various product attribute 
(Benlian et al., 2012; Komiak & Benbasat, 2006). OPRs provide task 
relevant cues to improve customers’ utilitarian value and this can 
result in a greater perceived usefulness (Parboteeah, Valacich, & Wells, 
2009). OPRs users can immediately see and evaluate the product’s key 
attributes (e.g., key features, short description) and their values (e.g., 
price). By scanning the contents of OPRs, customers can infer on what 
the most important product attributes are and the different values of 
each attribute. Thus, these information will be perceived by customers 
as being more useful (Benlian et al., 2012). 

2.2.3.Social-Psychological Belief: Perceived Confirmation
Social-psychological belief refers to the factor that leads an individual 
to behave in a given way while in the presence of others. It looks at 
the conditions under which certain feelings and behaviour/actions 
occur (Robinson, Shaver, & Wrightsman, 2013; Myers, 2015). Perceived 
confirmation is an important factor representing the social-psychological 
belief. It has been employed in various past IS studies (e.g., Bhattacherjee, 
2001; Zhao et al., 2015). Perceived confirmation refers to customers’ 
perception of the congruence between expectations of the OPRs use 
and its actual performance. Past OPRs studies (e.g., Komiak & Benbasat, 
2006; Wang & Benbasat, 2004; Xiao & Benbasat, 2007) have highlighted 
the importance of considering and managing customer expectations in 
the designing of OPRs. Cheung, Luo, Sia, and Chen (2007) conducted 
an empirical research to see how people evaluated the OPRs. They find 
that customers’ confirmation of prior beliefs significantly influence the 
perceived credibility of the OPRs. They further report that customers 
can detect the level of confirmation between the recommendations they 
receive and their initial perception of the products evaluated. When 
customers find consistency in the OPRs, based on their prior knowledge, 
they will have more confidence in relying on the OPRs for subsequent 
purchase decisions (Cheung et al., 2007). If the OPRs do not conform 
with the prior perception of the customers, they will probably refuse to 
accept the recommendation, thereby discounting its validity (Cheung 
et al., 2007). In that regard, it is possible that customers may stop using 
the OPRs due to disconfirmation of their expectations. Customers’ 
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perceived confirmation suggests that they have obtained expected 
benefits from the OPRs usage and this may lead to a positive impact 
on their satisfaction with the OPRs. This relationship was originally 
explained in the expectation-confirmation theory noted in past studies 
(e.g., Lin, Wu, & Tsai, 2005; Oghuma et al., 2015; Brown, Venkatesh, & 
Goyal, 2012) where satisfaction is separately influenced by customer 
expectation and confirmation after actual usage. Positive confirmation 
elevates users’ satisfaction and negative confirmation reduces their 
satisfaction.

3. Research Model and Hypotheses Development
Past studies have highlighted that satisfaction is a key determinant of 
the IS continuance intention (e.g., Lee, 2010; Thong et al., 2006; Tsai & 
Chuang, 2011). Satisfaction also plays a critical role in the success of 
the evaluating system in voluntary contexts (Hou, 2012) as is noted in 
the case of OPRs usage. These studies argue that satisfaction is crucial 
in explaining the acceptance-discontinuance anomaly phenomenon 
which often occurs in the context of IS adoption. If customers are 
dissatisfied or if their enthusiasm diminishes after the initial IS usage, 
they will also decrease their subsequent IS use. Alternatively, they 
may discontinue using the IS. In the context of OPRs, a number of 
conceptual (Xiao & Benbasat, 2007) and experimental studies (Hostler, 
Yoon, & Guimaraes, 2005; Wang & Benbasat, 2009; Xu et al., 2014) have 
mentioned that customers would most likely continue to use the OPRs if 
they are satisfied with the OPRs. Xiao and Benbasat (2007) conducted a 
conceptual study based on the synthesis of past literature in the context 
of product recommender system. Their study identifies a number of 
research gaps in the literature. They report that instrumental beliefs (i.e. 
perceived ease of use and perceived usefulness) and social-psychological 
belief (i.e. perceived confirmation) of OPRs evaluation could influence 
customer satisfaction. 

In another study, Zhang (2007) proposes that various dimensions of 
the constructs could be related to the concept of motivational affordance. 
Zhang (2007) states that different motivational sources should be 
considered while designing any information system. It is noted that 
most individuals would like to use and continue to use a particular 
information system in order to fulfil their respective social, emotional, 
or psychological needs. In order to meet that suggestion, this study will 
thus incorporate instrumental beliefs (i.e. perceived ease of use and 
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perceived usefulness) and social-psychological belief (i.e. perceived 
confirmation) as constructs in the current research model so as to 
examine and explain how such beliefs can be used to predict customer 
satisfaction with OPRs. In support of the ECM of the IS continuance 
theory, it is argued that customers may have either positive or negative 
expectations with regards to the ease of using OPRs and its usefulness 
prior to acceptance of the system. While using the OPRs, customer 
expectations are either confirmed or disconfirmed. Low expectations 
are easy to confirm and may be updated to higher levels as a result 
of positive experience with OPRs. In contrast, high expectations are 
difficult to confirm and may be adjusted to lower levels. This new or 
updated expectations (higher or lower) may lead to customer satisfaction 
or dissatisfaction with the OPRs. It is assumed that customers’ modified 
instrumental beliefs (i.e. perceived ease of use and perceived usefulness) 
and social-psychological belief (i.e. perceived confirmation) towards the 
use of the OPRs over time, can subsequently, influence their satisfaction 
with using the OPRs. Therefore, the proposed research model and 
hypotheses are as shown in Figure 1. 

 
 
 
 
 
 

 
 
 

 
 

Perceived 
Usefulness 
(Instrument 

Belief) 
 

( + ) H6 
(+) H2 

( + ) H3 

( + ) H5 

( + ) H1 

( + ) H4 

Customer 
Satisfaction  

Perceived Ease of 
Use (Instrument 

Belief) 

Perceived 
Confirmation  

(Social-psysch. 
Belief) 

 

Figure 1: Research Model Figure 1: Research Model

Although past studies looking at OPRs (Komiak & Benbasat, 2006; 
Wang & Benbasat, 2004; Xiao & Benbasat, 2007) have highlighted the 
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importance of considering and managing customer expectations in 
the designing of OPRs, no empirical study has directly investigated 
the effects of perceived confirmation on customer satisfaction with the 
OPRs. Past studies (e.g., Komiak, Wang, & Benbasat, 2005; Wang & 
Benbasat, 2004) have highlighted that customers may stop using the 
OPRs if the recommender system does not fulfil their expectations of 
making better buying decision. To illustrate, Komiak et al. (2005) and 
Wang and Benbasat (2004) find that customers often get disappointed 
with the OPRs due to their expectation-disconfirmation towards 
broadening their horizon of product knowledge and effective buying 
decisions. Expectations provide a baseline level against perceived 
confirmation which is assessed by IS users in order to determine 
their level of satisfaction. Several past IS studies (e.g., Brown et al., 
2012; Ayanso et al., 2015; Luqman, Razak, Ismail, & Alwi, 2016) find 
that perceived confirmation is positively related to user satisfaction. 
For example, Luqman et al. (2016) conducted a study on mobile 
e-commerce activities in Malaysia. They find that perceived confirmation 
is a significant and positive predictor of satisfaction. In some studies 
(Ahmad, Omar, & Ramayah, 2010; Luqman et al., 2016), perceived 
confirmation indicates the recognition of the expected benefits of the 
use of OPRs, and satisfaction is a higher affective state that is reflected 
as satisfied, indifferent, or dissatisfied, resulting from a cognitive 
appraisal of expectation-confirmation. This implies that higher (lower) 
confirmation causes higher (lower) satisfaction. In this regard, it is 
posited that customer’s confirmation of expectations leads to a positive 
impact of satisfaction with the OPRs. For this purpose, the following 
hypothesis is formulated. 

 
H1 :  Perceived confirmation is positively related to customer 

satisfaction with the OPRs.
 

Perceived usefulness is a key factor in predicting end-user satisfaction. 
This has been highly validated as it has also shown a consistent 
predictability for different information technology (IT) enabled services 
in post-adoption studies (Ahmad et al., 2010; Chen, Chen, & Chen, 
2009; Luqman et al., 2016). To illustrate, Devaraj, Fan, and Kohli (2002) 
investigated customer satisfaction in the e-commerce context. They find 
that perceived usefulness has a significant positive impact on customer 
satisfaction. In another study, Zhao et al. (2015) find that perceived 
usefulness of mobile library application influences user satisfaction. 
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Likewise, Luqman et al. (2016) find that perceived usefulness is a 
significant secondary predictor of customer satisfaction with mobile 
e-commerce usage. Since online customers cannot touch or experience 
the product before actual buying, they strive to enhance their decision 
effectiveness by using OPRs (Xiao & Benbasat, 2007). An OPR with a 
rich and persuasive source of product related information will enable 
customers to evaluate alternative products before making a purchase 
decision (Benlian et al., 2012). Therefore, it is expected that perceived 
usefulness of the OPRs would have a positive impact on customer 
satisfaction with OPRs usage. Hence, in order to test this relationship, 
the following hypothesis is formulated: 

H2 :  Perceived OPRs usefulness is positively related to customer 
satisfaction with the OPRs.

Bhattacherjee (2001, p.256) excluded perceived ease of use from the ECM 
based on the argument that “perceived ease of use has an inconsistent 
effect on attitude in the initial stages, which seems to further subside and 
become non-significant in later stages”. However, subsequent studies 
(e.g., Lee, 2010; Luqman et al., 2016; Thong et al., 2006) conducted in 
different contexts, find that perceived ease of use is an important post-
adoption expectation for predicting user satisfaction. For example, Thong 
et al. (2006) find that perceived ease of use significantly influences user 
satisfaction with mobile internet service. Similarly, Huang et al. (2013) 
report that perceived ease of OPRs comprehension impacts customer’s 
decision making process. Luqman et al. (2016) find that perceived ease of 
use has a significant impact on satisfaction and an insignificant impact 
on continuance intention. Therefore, due to the inconclusive results in 
prior literature, it is worth examining the influence of perceived ease of 
use on customer satisfaction in the context of OPRs usage. Accordingly, 
the following hypothesis is formulated: 

H3 :  Perceived ease of OPRs use is positively related to customer 
satisfaction with OPRs.

Several technology adoption model (TAM) based studies (e.g., Hess, 
McNab, & Basoglu, 2014; Huang, Huang, Huang, & Lin, 2012) find 
that perceived ease of use positively influences perceived usefulness. 
In the context of post-adoption, Thong et al. (2006) extended the ECM 
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by incorporating perceived ease of use into their study. They find that 
perceived ease of use significantly effects perceived usefulness of mobile 
Internet services. Similarly, a few other studies (e.g., Recker, 2010; Terzis 
et al., 2013) also report a significant relationship between perceived ease 
of use and perceived usefulness. It is thus expected that the more easy 
the OPRs is perceived to be, the more benefits customers see in using 
the OPRs (Benbasat & Wang, 2005; Benlian et al., 2012). Conversely, if 
customers do not perceive the OPRs as easy to use, they are less likely 
to rely on the OPRs and see the benefits of using them. Therefore, the 
hypothesis formulated is as follow:

H4 :  Perceived ease of OPRs use is positively related to perceived 
usefulness of OPRs.

In spite of customers having an initial low perception of OPRs usefulness 
due to the uncertainty of what to expect from OPRs usage, customers 
may still want to use OPRs with the intention of forming a more concrete 
perception. In this regard, low perception of OPRs usefulness is easily 
confirmed or, it may be adjusted to a higher level, as a result of the 
confirmation experience, if customers realise that their initial perception 
of OPRs usefulness had been unrealistically low. This conclusion can 
be supported with the cognitive dissonance theory which says that 
customers may experience cognitive dissonance or psychological tension 
if pre-usage usefulness perception is disconfirmed during the actual use. 
Consequently, rational customers would try to remedy their dissonance. 
This is accomplished by updating their usefulness perception to 
become more consistent with reality. The perceived confirmation tends 
to elevate customers’ perception of OPRs usefulness, and perceived 
disconfirmation will lower their perception. Moreover, past studies 
conducted in various contexts [e.g., mobile-library applications (Zhao 
et al., 2015), e-learning (Lee, 2010), mobile commerce usage (Luqman 
et al., 2016), and online shopping (Ahmad et al., 2010)] have reported 
that perceived confirmation significantly predicts perceived usefulness 
of target technology. Therefore, it is expected that customers’ perceived 
confirmation may lead to their perceived usefulness of the OPRs. The 
hypothesis formulated is thus as follow: 

H5 :  Perceived confirmation is positively related to perceived OPRs 
usefulness.
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Thong et al. (2006) applied a similar reasoning of relationship between 
perceived confirmation and perceived usefulness in extending the 
impact of perceived confirmation on perceived ease of use of mobile 
Internet services. They find that perceived confirmation signficantly 
predicts perceived ease of use. Subsequently various other studies (i.e. 
Lee, 2010; Terzis et al., 2013) also incorporated perceived confirmation 
and perceived ease of use to examine their relationship. In the context 
of OPRs, it is expected that customers’ perceived confirmation would 
also be positively related to their perceived ease in using the OPRs. This 
means that as customers gain confirmation experience with OPRs use, 
the perceived ease of OPRs use will be updated and eventually, become 
more concrete. The more positive the confirmation of their experiences 
with the OPRs, the higher the belief will be that the OPRs are easy to 
use. Thus, the hypothesis formulated is as follow: 

H6 :  Perceived confirmation is positively related to perceived ease 
of OPRs use.

4. Research Methodology 

4.1	Construct	Measurements
This study employed an online survey method to test the research 
hypotheses. Where possible, all the items measuring the research 
variables were adapted from prior studies and modified slightly to 
suit the context of the current study (Seale, 2004). An expert panel 
comprising five members consisting of two academicians, two online 
customers, and one e-retailer was consulted. A cover letter accompanied 
by an evaluation set containing the study purpose and instructions for 
validating constructs associated with the construct name, construct 
descriptions, and measurement items, were emailed to the expert 
panel members. Based on the expert panel’s results, a number of minor 
changes were made to the construct items. This was accomplished by 
modifying the wording of the items to fit the context of this study. 
Two additional items were also included to the construct of perceived 
usefulness. 

The measurements of perceived confirmation and customer 
satisfaction were adapted from the study by Bhattacherjee (2001). These 
measurments had also been used in several studies (i.e., Lee, 2010; 
Terzis et al., 2013) in various contexts. The first two measurement items 
of perceived usefulness, PU1 and PU2 were extracted from the expert 
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panel’s recommendation while the remaining three items, PU3, PU4, and 
PU5 were adopted from Benlian et al. (2012). Perceived ease of use was 
measured through a scale adapted from Benlian et al. (2012). To further 
validate the instrument, the survey questionnaire was pre-tested by nine 
academicians from an institution of higher education in Malaysia. The 
measurements were modified slightly in light of their feedback. 

Most of the items used a five point Likert scale with endpoints “1 for 
strongly disagree” and “5 for strongly agree” except for the satisfaction 
items which were measured by a five point semantic differential scale. 
One screening question was also included to determine whether 
respondents have used the OPRs in at least one instance of buying a 
product, in the last six months. Only responses from existing users 
of the OPRs were included into the data analysis. In order to confirm 
the reliability of the survey instrument, a pilot study with 50 Amazon 
customers was conducted. Results show that the constructs have a 
good internal consistency (all alpha values are greater than 0.80). The 
measurement of the study constructs are presented in Table 5.

4.2 Data Collection 
This study focused on real users of the OPRs. Amazon customers were 
selected as the target population due to following reasons. First, Amazon 
is recognised as one of the leading e-commerce retailers, thus, serves as 
a positive example for other online shopping stores with regards to the 
way it supports the provision of the OPRs (Archak, Ghose, & Ipeirotis, 
2011; Benlian et al., 2012). Second, Amazon customers are likely to 
present strong online buying power. Third, Amazon customers have 
exposure to OPRs while making online purchases. Fourth, a verified 
list of Amazon customers is available on the Amazon website that was 
used for administering the online survey. Since Amazon customers 
are geographically dispersed, online survey is more suitable and is 
an effective way to reach the target audience (Wright, 2005). A list of 
140,000 customers is available on Amazon website. Each profile of the 
customers was visited and it was noted that majority of the customers 
had not disclosed their email addresses. The details of customers who 
voluntarily disclosed their email addresses were collected and this 
was then used for sending them a survey invitation via surveymonkey 
platform.

The online survey was conducted from mid-May to end of 
September, 2015. Via the survey, a total of 626 useable responses 
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were received. Of this, 329 (52.6 per cent) respondents were males 
and remaining were females. Almost all the respondents (92 per cent) 
were above 26 years old. Out of 626 respondents, 171 (27.3 per cent) 
respondents were specifically above 55 years old and 141 respondents 
(22.5 per cent) were in the 46-55 age group. Five respondents did 
not report their age. In looking at the geographical location of the 
respondents, it is noted that respondents were from 15 different 
countries with majority from the USA (45 per cent) and UK (14.1 per 
cent), followed by Germany (7.2 per cent), France (6.1 per cent), Italy 
(5.6 per cent), and Canada (4.8 per cent). The five point Likert scale was 
used to measure respondents’ familiarity with Amazon and OPRs and 
the mean value shows that respondents have higher familiarity with 
Amazon (mean=4.81, SD=0.593) and OPRs (mean=4.62, SD=0.838). 
They also regularly visit Amazon (mean=4.32, SD=0.81). Demographic 
summary of the survey respondents is presented in Table 1.

Table 1: Demographic Summary of Survey Respondents (N=626)
Variables Frequency(%)
Gender

Male 329 (52.6)
Female 289 (46.2)
Missing Values 8 (1.3)

Age group
Less than 20 years 6 (1.0)
20 - 25 years 37 (5.9)
26 - 35 years 110 (17.6)
36 - 45 years 156 (24.9)
46 - 55 years 141 (22.5)
More than 55 years 171 (27.3)
Missing Values 5 (0.8)

Online buying experience
Less than 1 year 6 (1.0)
1 - 2 years 7 (1.1)
2 - 3 years 32 (5.1)
3 - 4 years 45 (7.2)
4 - 5 years 42 (6.7)
More than 5 years 494 (78.9)
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OPR usage experience
Less than 1 year 22 (3.5)
1 - 2 years 43 (6.9)
2 - 3 years 52 (8.3)
3 - 4 years 78 (12.5)
4 - 5 years 64 (10.2)
More than 5 years 367 (58.6)

Purchases over six month
1 – 5 131 (20.9)
6 - 10 69 (6.7)
11 - 15 42 (2.1)
15 - 20 13 (03.4)
16 - 20 21 (11.0)
More than 20 350 (55.9)

Geographical Location
Australia 26 (4.2)
Brazil 9 (1.4)
Canada 30 (4.8)
China 4 (0.6)
France 38 (6.1)
Germany 45 (7.2)
India 21 (3.4)
Ireland 1 (0.2)
Italy 35 (5.6)
Japan 8 (1.3)
Mexico 8 (1.3)
Netherlands 3 (0.5)
Spain 11 (1.8)
UK 88 (14.1)
USA 282 (45)
Other 3 (0.5)
Missing Values 14 (2.2)

4.3 Non-response Bias Analysis 
Non-response bias is one of the major challenges for studies using 
survey as a data collection approach (Malhotra, 2010). Prior studies 
(e.g., Sax, Gilmartin, & Bryant, 2003) have suggested assessing the 
non-response bias, regardless of how high or low response rates are. 
In this study, non-response bias was examined by contrasting the first 
100 and last 100 responses received. To check for non-response bias, 
a comparison of means on all study constructs was carried out by 
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Variables N Mean Std. Deviation t- Statistics Sig. 
(2-tailed)

CS Early 100 3.576 0.954 -0.950 0.345
Late 100 3.444 1.077

PU Early 100 3.691 1.169 -0.540 0.590
Late 100 3.599 1.232

EOU Early 100 3.574 .9477 -1.156 0.122
Late 100 3.786 1.023

PC Early 100 3.337 0.921 0.023 0.982
Late 100 3.340 0.910

Table 2: Analysis of Non-response Bias

Note: CS = Customer Satisfaction; PU = Perceived Usefulness; EOU=  Perceived Ease of Use; PC 
= Perceived Confirmation

using paired t-test. Results revealed that the significance value for all 
study constructs was above 0.05. Thus, it is concluded that there is no 
statistically significant difference in the means for these two groups. 
Based on this, it is deduced that respondents who did not respond to 
the survey will probably have the same perceptions of the constructs 
as those respondents who responded to the survey. Table 2 presents 
the results for non-response bias. 

4.4	Common	Method	Bias	Analysis
As this study employed a cross-sectional survey, common method 
bias (CMB) may be a concern in affecting study results. Therefore, this 
study used the following three techniques for CMB analysis: Harman’s 
single factor procedure (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003), 
correlation matrix (Pavlou, Liang, & Xue, 2006), and Unmeasured Latent 
Marker Variables (Podsakoff, Mackenzie, & Podsakoff, 2012; Liang, 
Saraf, Hu, & Xue, 2007). From the analysis done, Harman’s single factor 
result shows that a single factor accounted for 36 per cent of the variance, 
which is less than 50 per cent of the rule of thumb. This indicates that 
CMB is unlikely to be a significant concern for this study. The correlation 
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matrix also shows that none of the constructs is highly correlated (less 
than 0.90). Although, Harman’s single factor and the correlation test 
have been widely used, Guide and Ketokivi (2015) report that both tests 
are no longer acceptable as they do not address CMB at all. Therefore, 
this study employed an Unmeasured Latent Method Construct (ULMC), 
as suggested by Podsakoff et al. (2012) as additional caution. 

To apply this technique into the SmartPLS, theoretical constructs 
of the research model and their relationships were created for the CMB 
analysis. Further, a single-item construct was also created for each item 
noted in the measurement model. Each substantive construct is linked to 
the single-item construct for the item that it comprises. This effectively 
makes each substantive construct in the model a second-order reflective 
construct. Additionally, a construct representing the common method 
construct was also created. This construct is reflectively composed of 
all the items of the instrument. Finally, paths were created between the 
method construct and each single-item construct. The ULMC result is 
shown in Table 3.

To interpret the findings, the coefficients of the paths (from 
substantive constructs to single-item constructs, as well as coefficients 
of paths from the common method construct to single-item constructs) 
were considered. Loadings are represented by λ in Table 3. For both 
the substantive and method constructs, the square of the loading is 
interpreted as the percentage of item-explained variance. If the method 
construct loadings are insignificant, and the percentages of item variance 
explained by the substantive constructs are substantially greater than 
those explained by the method construct, then CMB is confirmed to 
have minimal influence; thus, unlikely to be a significant concern. This 
rule of thumb was applied in the context of this study. Results show 
that majority of the method construct loadings are insignificant and the 
variance of the items of the substantive construct is substantially greater 
than that of the method construct. The average variance, because of the 
substantive construct, is 86.9 per cent versus 2.2 per cent for the method 
construct. This indicates that the effect due to the method construct is 
considerably smaller than that due to the substantial construct. In light 
of previous tests and the current results drawn from this procedure, it 
is thus concluded that these results indicate that a negligible effect is 
caused by the CMB; hence, it is not a significant concern for the current 
study.
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4.5	Assessment	of	Multicollinearity
Multicollinearity refers to the relationships between explanatory 
variables. It occurs when there are strong dependencies among them 
(Pallant, 2010). The presence of multicollinearity can influence the 
results of the regression model which happens by reducing the ability 
to predict dependent variables and to determine the distinct effect 
of the explanatory variables (Hair, Black, Babin, & Anderson, 2010; 
Pallant, 2010). Multicollinearity is identified by checking the values of 
“Tolerance” and “Variance of Inflation Factor (VIF)” for each regression 
variable (Hair et al., 2010; Pallant, 2010). If the tolerance value is less 
than 0.10, and the VIF value is greater than 10, then it indicates that two 
predictors are highly correlated and may require further investigation 
(Hair, Black, Babin, Anderson, & Tatham, 2006). Results of the 
multicollinearity analysis reveal that all the tolerance values are 0.293 
or higher, and the VIF values are less than 4. Consequently, the problem 
of multicollinearity is not an issue in this study. Table 4 presents the 
tolerance and VIF values for multicollinearity assessment.
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Table 4: Multicollinearity Assessment 

Dependent 
Variable Independent Variables

Collinearity Statistics
Tolerance VIF

Customer 
Satisfaction

Perceived Ease of Use .920 1.087

Perceived Usefulness .293 3.407

Perceived Confirmation .382 2.619

5. Results
For data analysis, the study adopted a two-step procedure that was 
recommended by Anderson and Gerbing (1988). The same procedure 
had been adopted by several past studies (e.g., Handfiel, Cousins, 
Lawson, & Petersen, 2015; Selnes, 2013). In this analysis, the measurement 
model was first examined to measure reliability, convergent validity, 
and discriminant validity. Then, the structural model was tested via 
structural equation modeling (SEM). It uses the SmartPLS. Compared 
to the covariance-based SEM (CB-SEM), the PLS-SEM is more robust 
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than the multicollinearity and distributional variance in item properties. 
Further, it flexibly supports a variety of research variable types and so 
is more suitable when data are non-normal (Hair, Ringle, & Sarstedt, 
2011). However, the PLS-SEM can simultaneously analyse how well the 
measures relate to each construct and whether the proposed hypotheses 
are supported.

5.1	Analysis	of	Measurement	Model
Reliability refers to the extent to which a variable or a set of variables 
is consistent in what it is intended to measure (Hair et al., 2010). 
As shown in Table 5, Cronbach’s Alpha values are 0.948 or higher, 
indicating that each construct exhibits a good internal reliability. In 
addition, the composite reliability estimates are 0.963 or higher thus, 
indicating a strong reliability (Hair et al., 2006). Convergent validity 
can be assessed by the values of the average variance extracted (AVE) 
which refers to the degree the construct identifies the variance of its 
indicators. The rule of thumb for convergent validity is that the AVE 
value must exceed 0.50 (Hair, Sarstedt, Hopkins, & Kuppelwieser, 2014). 
Moreover, confirmatory factor analysis (CFA) is also one other indicator 
of convergent validity. This study performed the CFA by using the 
PLS-SEM as a way to examine the inter-factor and cross-factor loadings. 
The convergent validity is realised if the items of each construct load 
exceed 0.70 on their respective construct than the other constructs (Hair 
et al., 2014). As shown in Table 5, loadings for all items of the reflective 
constructs are greater than 0.90, and the AVE values for all constructs 
are above the cut off point of 0.50. The AVE values are 0.865 or greater, 
indicating that at least 86.5 per cent of the variances observed in the 
items is accounted for by their hypothesised variables. Consequently, 
the convergent validity is achieved among all constructs. 

Discriminant validity refers to the degree to which a construct is 
distinct from other constructs (Hair et al., 2010). According to Fornell-
Larcker criterion, there are two ways to assess discriminant validity 
(Hair et al., 2010). First, the factor loading of each item must be greater 
than the cross loading of items of other constructs. Second, a comparison 
of square root of the AVEs with the correlation between the construct 
and other constructs. For the first type of discriminant analysis, the CFA 
analysis was performed and results show that the measurements of the 
constructs are more strongly loaded on their respective constructs than 
other constructs. For the second type of discriminant validity analysis, 
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the square root of the AVE values for each construct is compared with 
the correlation values between the construct and other constructs 
(Chin, 2010; Thong et al., 2006). Table 6 shows the correlation matrix of 
constructs and the AVEs. Results reveal that the square root of all the 
AVE values are greater than the inter-construct correlation values thus, 
indicating the achievement of the discriminant validity.

Table 6: Discriminant Validity
Constructs CS PU EOU PC

Customer Satisfaction (CS) 0.930  

Perceived Usefulness (PU) 0.640 0.933  

Perceived Ease of Use (EOU) 0.432 0.447 0.942  

Perceived Confirmation (PC) 0.617 0.665 0.490 0.964

Note: Diagonal values are square root of AVEs and remaining values are correlations.

In addition to the above discussion, it is noted by Henseler, Ringle, 
and Sarstedt (2015) that the classical approaches (i.e. the Fornell-Larcker 
criterion and cross-loadings) do not reliably detect a lack of discriminant 
validity in cross-sectional survey based studies. To counter this, they 
propose a new technique based on the multitrait-multimethod matrix 
(HTMT) ratio which is able to address the discriminant validity in 
marketing studies. They further state that the HTMT approach is 
superior when compared to the Fornell-Larcker criterion and the 
assessment of cross-loadings. It is suggested that the HTMT test requires 
the calculation of a ratio of the average correlations between constructs to 
the geometric mean of the average correlations within items of the same 
constructs (Voorhees, Brady, Calantone, & Ramirez., 2016). Nonetheless, 
a set of guidelines on how to handle discriminant validity issues in the 
PLS-SEM is provided (see Henseler et al., 2015).

To obtain the HTMT results for the data, this study ran the 
bootstrapping routine in SmartPLS 3. The cut-off point for establishing 
the discriminant validity between two reflective constructs, as has been 
suggested by Henseler et al. (2015), is to be 0.85 and 0.90. However, 
HTMT0.85 is noted to be the most conservative criterion. If the HTMT ratio 
is below 0.85, then discrimination validity between the two constructs 
is established. Results shown in Table 7 reveal that all HTMT ratios are 
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less than 0.85, indicating that there is no discriminant validity problem 
in the current study. In light of previous studies and the current results 
of the HTMT test, it is hereby established that discriminant validity is 
secured in this study. 

Table 7: HTMT Results

Constructs CS PU EOU PC

Customer Satisfaction (CS)

Perceived Usefulness (PU) 0.703

Perceived Ease of Use (EOU) 0.596 0.746

Perceived Confirmation (PC) 0.763 0.815 0.719

5.2	Analysis	of	the	Structural	Model	
Test of significance was performed by using the bootstrap re-sampling 
procedure (Hair et al., 2011; Hair, Hult, Ringle, & Sarstedt, 2013). The 
findings are encouraging. All six hypotheses are supported by the 
data. All but two of the path coefficients are larger than 0.305 and 
significant at p<.001. Overall, the model explains that 48.8 per cent of 
the variance related to OPRs is customer satisfaction and 46.2 per cent 
of the variances perceived usefulness of OPRs. In addition, perceived 
confirmation has the strongest impact on perceived usefulness (β = 0.587, 
p<.001) as compared to its impact on satisfaction (β = 0.306, p<.001) and 
perceived ease of use (β = 0.490, p<.001). Moreover, perceived ease of 
use significantly influences perceived usefulness (β = 0.159, p<.001), 
and together with perceived confirmation, it explains that 46.2 per cent 
of variance is noted in perceived usefulness. Additionally, perceived 
ease of use exhibits a statistically significant relationship with customer 
satisfaction (β = 0.110, p<0.001). As expected, perceived usefulness has 
a strongest impact on customer satisfaction (β = 0.387, p<.001), and 
together with perceived ease of use and perceived confirmation, it 
explains 48.8 per cent of the variance in customer satisfaction. The PLS 
results of the structural model are depicted in Figure 2.

This study also examined the predictive relevance (Q2) and 
substantive effect (f2) of the independent constructs. A predictive 
relevance (Q2) was examined, based on the blindfolding technique (Hair 
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et al., 2013, p. 203). The blindfolding technique depends on the omission 
distance (D) that determines which data points are specified and this 
is deleted systematically when applying the blindfolding procedure. 
However, as Q2 values can be extracted and calculated for reflective 
dependent constructs only, this study used the blindfolding technique 
on customer satisfaction constructs by specifying the omission distance 
of D=7. According to Hair et al. (2013), the path will have a predictive 
relevance if Q2 exceeds zero. By referring to Table 8, it can be seen that the 
values of Q2 is reported to exceed zero whereas the substantative effect 
size (f2) is the evaluation of R2 in a case when a particular independent 
variable is removed from the research model. Consequently, it examines 
the effect size of the removed independent variable on the dependent 
variable (Hair et al., 2013). According to Hair et al. (2014), values of f2 can 
be compared to 0.02, 0.15, or 0.35 for reporting, regardless of whether the 
independent variables have small, medium, or large effects respectively. 
As shown in Table 8, perceived usefulness (f2=0.16) has medium effect 
whereas perceived confirmation (f2=0.09) and perceived ease of use 
(f2=0.02) have small effects on customer satisfaction. 
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Table 8. Assessments of Predictive Relevance (Q2) and Substantative Effect (f2)
Dependent 
Construct

Independent 
Construct

Q2
included Q2

excluded q2 R2
included R2

excluded f2

CS 0.411  0.484

 EOU  0.403 0.02 0.475 0.02

PU  0.344 0.15 0.402 0.16

PC  0.369 0.07 0.436 0.09

Note: CS = Customer Satisfaction; PEU = Perceived Ease of Use; PU = Perceived Usefulness; 
PC = Perceived Confirmation

6. Discussion and Conclusion 
The results drawn from this study strongly support the research 
model with all the hypothesised paths being noted as significant. The 
results also show that customers’ perceived confirmation significantly 
influences their post-adoption beliefs (perceived ease of use and 
perceived usefulness) thus, supporting the argument of past studies 
(e.g., Lurudusamy & Ramayah 2016; Ramayah et al., 2016; Zhao et 
al., 2015; Ayanso et al., 2015; Lee, 2010; Thong et al., 2006) which 
stated that customers’ various post-adoption beliefs are affected 
by their levels of confirmation. Moreover, results also reveal that 
Amazon customers placed more emphasis on perceived usefulness 
and perceived confirmation as compared to perceived ease of use 
in forming their levels of satisfaction with OPRs; whereas, results 
indicate that perceived usefulness of OPRs is the most salient predictor 
of customer satisfaction. As the recommender systems perform the 
resource-intensive information processing job of screening, narrowing, 
and sorting the available alternatives, customers can free up some of 
the processing capacity so as to be effectively evaluating alternatives 
and this can finally, affect their buying decision. If customers perceive 
that recommended products were not matching their needs best or if 
the OPRs were no longer effective in improving their buying decisions, 
then, with all other things being equal, they would prefer to rely on 
their own capabilities instead of just relying on the OPRs for making a 
better evaluation of the products. 

Results drawn from this study also indicate that perceived ease of 
use has small but significant effect on customer satisfaction. It contradicts 
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with the argument of Bhattacherjee (2001) who did not include perceived 
ease of use in the ECM. Bhattacherjee (2001, p. 200) had claimed that “as 
users gain experience with the system, ease of use concerns seem to be 
resolved and displaced by more instrumental considerations involving 
the efficiency of the innovation to increase one’s job performance”. 
Contrary to this, the current finding has sufficient evidence which 
supports the findings of previous studies (e.g., Thong et al., 2006; Lee, 
2010; Recker, 2010; Terzis et al., 2013) which mentioned the significant 
impact of perceived ease of use on user satisfaction. Therefore, the 
current results reaffirm the significant positive impact of perceived 
ease of use on customer satisfaction. Since regular introduction of new 
products and services result in continous change to OPRs, customers 
have to constantly update their perception of their cognitive efforts in 
using the OPRs.

Additionally, as the usability concern is linked to the perception of 
the cognitive efforts required for using the OPR (Huang et al., 2013; Xu et 
al., 2014) it is plausible to say that perceived ease of use could also have 
significant indirect impact on customer satisfaction through perceived 
usefulness of OPRs. Therefore, this claim deserves further attention 
from researchers. The findings imply that OPRs should be easy to use 
and require less time and effort to make an accurate product judgment. 
Similarly, if the technology of interest inherently requires its users to 
undergo a long and continuous learning process, the perceived ease of 
use may have a stronger impact on users’ satisfaction. Past IS adoption 
literature had implicitly assumed that the technology of interest does 
not change or evolve over time, in terms of features and usage contexts. 
However, many technologies seem to be evolving and changing 
constantly so, users of such technologies (e.g., mobile internet services) 
need to update their expectations when using the technologies (Thong 
et al., 2006; Terzis et al., 2013). Hence, depending on the nature of a 
technology, users may have to go through a continuous learning process 
in order to use the technology. Based on this argument, it is deduced 
that perceived ease of use can exert influence on users’ behaviour for 
an extended time period. Additionally, the results extended from the 
findings of TAM based studies (e.g., Benlian et al., 2012) had shown that 
perceived ease of use is a significant predictor of customer satisfaction, 
thereby, indicating its significance over both the adoption and the post-
adoption stages.



Asian Journal of Business and Accounting 9(2), 2016 171

Impact of Instrumental and Social-Psychological Beliefs on Customer Satisfaction with 
Online Product Recommendations

In the context of online buying, both instrumental factors: perceived 
ease of use and perceived usefulness of OPRs are important for 
facilitating product evaluation and arriving at the product choice that 
fits into customer needs. Hence, customers’ perception of the ease of 
use and usefulness of the OPRs should be considered while designing 
OPRs. The product recommender systems generate recommendations 
from a massive set of alternatives available on the e-commerce sites 
by providing a concise set of related products. Consequently, OPRs 
enable customers to cope with the overwhelming information burden, 
and also increase their ability and effectiveness in making satisfying 
buying decision. Therefore, customers’ instrumental beliefs (i.e. 
perceived ease of use and perceived usefulness) of OPRs evaluation 
can play an important role in predicting customer satisfaction with 
OPRs. If customers perceive that OPRs are easy to use and are useful 
in terms of product evaluation and product selection, then they would 
be satisfied with the OPRs usage and subsequently, will use OPRs for 
future purchases. 

In addition, the PLS findings indicate that perceived confirmation 
has direct and and indirect (via perceived ease of use and perceived 
usefulness) significant positive impact on satisfaction. This reflects the 
complex and dynamic interrelationship among customers’ perceptions 
with regard to the expectation-confirmation model which encompasses 
the ease of use, usefulness, and satisfaction. None of these variables 
will ever become stable as they are continuously being updated by 
customers based on their experience with the OPRs. Customers’ 
perceptions continue to be updated as long as they continue to use OPRs 
for purchase decisions. Consequently, OPRs practitioners should think 
about adopting a twofold strategy: (a) to inform new customers about 
the potential benefits of OPRs in terms of its usefulness and ease of use; 
and (b) to educate existing customers on how to use OPRs effectively 
so as to maximise confirmation of their expectations and subsequently, 
their level of satisfaction. 

7. Theoretical and Practical Contributions 
The findings of this study provide implications to both theory and 
practice. In the context of OPRs, no prior study had examined the role of 
instrumental beliefs (i.e. perceived ease of use and perceived usefulness) 
and social-psychological belief (i.e. perceived confirmation) in predicting 
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customer satisfaction with OPRs. This study has successfully tested the 
relationships which is likely to ensure a stable theory development. The 
empirical results show that the research model has good explanatory 
power in determining customer satisfaction which is a salient 
determinant of technology success. 

In terms of contribution to practices, the significance of expectation-
confirmation, ease of use, and usefulness of OPRs presents e-retailers 
with potential fruitful areas to affect customer satisfaction with OPRs. 
A major objective for e-retailers is for them to formulate strategies 
to manage customer expectations and this can be accomplished by 
increasing OPRs usefulness which is a saliant predictor of satisfaction 
with the OPRs. As a result, e-retailers will be able to increase their 
OPRs usage and hopefully, retain existing customers. Meanwhile, these 
satisfied customers can serve as an effective channel for bringing in 
new customers through the positive word-of-mouth promotion about 
OPRs usefulness. 

The second important implication for e-retailers is that OPRs can 
never stand still because OPRs are subject to change due to the change in 
customers’ preferences or their past buying behaviours. Consequently, 
OPRs can influence customers’ perceptions of expectation-confirmation, 
ease of use, and usefulness of OPRs based on their updated experiences 
with OPRs. In addition, these variables, in particular the usefulness of 
OPRs can be further enhanced as changes occur within the external 
environment. For example, a newspaper article or industry report 
which states that e-retailers are deliberately employing various 
deceptive tactics by manipulating the OPRs for promoting an approach 
behaviour, may cause a setback for the OPRs. This may cause customers 
to re-evaluate their instrumental and social-psychological beliefs of 
OPRs evaluation which can subsequently, influence their attitude 
towards the instrumentality of OPRs in their buying decision. In this 
regard, e-retailers should think about employing different strategies 
for continuously developing customers’ positive perception of OPRs 
instrumently. Otherwise, customers’ perception about e-retailers’ 
deceptive intention may cause them to rely on OPRs less even though 
customers may have greater perception of product values.

 A third implication lies in understanding the relationship between 
perceived confirmation, ease of use, usefulness, and satisfaction. 
E-retailers should understand that making OPRs easy to use, on its 
own, may not lead to customer satisfaction but that usefulness of OPRs 
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in facilitating customers buying decision pays stronger dividends. 
Therefore, e-retailers should strive to increase usefulness of OPRs while 
making them easy to use for product evaluation. 

Finally, since majority of the respondents of the current study were 
from western countries, the study findings can be beneficial to e-retailers 
located in the Asian region where targets are identified for the purpose 
of penetrating the global market, in particular Amazon customers. This 
study draws on the responses provided by Amazon customers. 

8. Research Limitation and Future Research
A few study limitations along with future research recommendations 
should be noted. First, the current study used a cross-sectional design 
rather than a longitudinal design. It is noted that if the purpose of 
the study is to examine whether pre-adoption expectations actually 
changes after confirmation of experiences, then a longitudinal design 
is recommended as it can give a clearer picture of how the users’ 
beliefs and the relationships among them changes over time. However, 
given that the objective of this study was to examine the impact of 
instrumental and social-psychological beliefs on customer satisfaction, 
a cross-sectional design was deemed more suitable. Second, concerns 
about common method bias (CMB) could arise due to cross-sectional 
survey. Although, this study had employed three techniques namely: 
Unmeasured Latent Marker Variable, Harman’s one-factor test, and 
the Correlation matrix to validate results, future studies should explore 
other methods suggested by Podsakoff et al. (2012) as a means to address 
the CMB. Third, majority of the respondents were from non-Asian 
countries, which have a unique cultural environment that is unlike 
Asian countries, thus, the results cannot be generalised. Hence, the 
generalisability of the findings from western culture to Asian culture and 
other e-retailers (other than Amazon) will need to be further confirmed 
with additional studies. Fourth, this study shows that instrumental 
and social-psychological beliefs have significant impact on customer 
satisfaction. Thus, future studies may need to explore other factors 
that could impact these beliefs and how they can be manipulated to 
improve customer satisfaction with OPRs. Fifth, several past studies 
have shown that product type has significant moderating impact on 
the relationship between customers’ beliefs and attitude. Hence, future 
research should explore the moderating impact of product type (e.g., 
search and experience products) on the relationships between study 
variables. 
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