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Determinants of online shopping among tertiary
students in Ghana: An extended technology
acceptance model
Daniel Ofori1* and Christina Appiah-Nimo2

Abstract: The increasing penetration rate of the internet and technology in the
world is quickly promoting online shopping. This has been fueled by growing inno-
vations in the telecommunication and financial sector in an attempt to depeen
financial inclusion. Innovations such as mobile money payments systems by mobile
telephony companies have contributed to the continuous growth in online shopping
amidst and the new generation of consumers who desire richer experiences. This
study sought to identify the determinants of online shopping behaviour among
tertiary students through the lens of the Technology Acceptance Model (TAM). The
study proposed a revised TAM that integrated perceived cost and perceived risk to
investigate what determined students online shopping intention and actual use. The
survey involved a sample of 580 undergraduate students. The statistical technique
used was Structural Equation Modelling-Partial Least Squares (SEM-PLS). The results
showed that effect of ease of use on usefulness was very significant as same has
been predicted by the Technology Acceptance Model. Among the independent
variables, perceived cost (PC) was found to be the most significant factor affecting
actual use (AU) of online shopping among students, nonetheless, perceived cost
(PC) had no significant effect on purchase intention (PI). Perceived risk (PR) had no
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significant effect on actual use (AU) however, had a significant effect on purchase
intention (PI). The study recommends online sellers to make online shopping effi-
cient and less costive with assured safety and security of transactions as well as the
product itself. A set of shopping platform could even be created specifically to give
discounts and other offers to students. It also recommends future studies to
employ additional determining factors such as the type of product/service, conve-
nience and personal/demographic and geographic factors as influential to students’
online purchasing behaviour.

Subjects: Consumer Behaviour; Internet / Digital Marketing / e-Marketing; Retail Marketing

Keywords: online shopping; purchase intentions; students; technology acceptance model

1. Introduction
In this 21st century, shopping has become an inevitable aspect in one’s life as human needs are
insatiable, and it may be done either in the form of the traditional/retail shopping or via online shopping.
Both platforms come with different benefits, but the essence of saving time has induced customers,
especially the youth, to prefer online shopping to “brick and mortar” shopping. Online shopping has
become a fast-growing trend in the world (Kumar, Anand, & Mutha, 2016; Priyanka & Ramya, 2016) and
has witnessed massive growth basically due to the presence of ICT, advanced technology and wide-
spread internet access (Johnson, 2015). Gadgets such as smartphones, laptops and tablets have made
online shopping convenient and cost-effective. Online shopping generally grants sellers and buyers
(consumers) a common platform (mobile applications or websites) to exchange goods and services at
a price (Beauchamp & Ponder, 2010; Kumar et al., 2016). In developing countries like Ghana, the
increasingly high penetration rate of the internet is quickly promoting online shopping through mobile
commerce as a vital application for participants (consumers and sellers). Technology has also improved
the continuous growth in online shopping, and this has been fuelled by the newgeneration of consumers
who desire richer experiences, much convenience, value for money and better options (Sox, Kline, &
Crews, 2014). Online shoppinghas created significant opportunities in allowing consumers to shopall the
time and everywhere in a truly global online marketplace.

The new generation, especially those in tertiary institutions are usually exposed to technology, hence
make regular use of the internet in their everyday activities. As a result, they are inclined to spendmore
quickly as compared to older folks (Mandhlazi, Dhurup, & Mafini, 2013; Parment, 2013). Online shopping
allows these students to do their shopping activities at the comfort of their homes and hostels while
saving time and energy (Deneen & Yu, 2018). The use of different payment avenues such as debit cards,
credit cards, gift cards, cash on delivery, bank transfers, mobile money, among others has also made
online shoppingmost desirable (Johnson, 2015) among this age group. The world internet usage clearly
depicts Africa as fast growing in the usage of internet in 2018.

Undoubtedly, Africa has seen the fastest growth rates, with the number of internet users across the
continent increasing bymore than20%year-on-year (Stevens, 2018). Figure A1 shows the distribution of
active internet usage by regions. Ghana has witnessed growth in internet usagemostly coming from the
younger generation. The country with a population of 29,463,643 (Ghana Population, 2018) and a land
area of 238,538 sq km has 10,110,000 internet users. Figure A2 shows that about 35% of the population
are using internet.

Increased access and affordbility of internet connectivity has made it easier for most Ghanaians
to seek and find information on issues around the globe in real time since the inception of the
internet. Research conducted on the growth and usage of internet in Ghana showed that
25–40.6% of Ghanaians depend on the internet as a means of communicating and gathering
information on products and services (Kasule, 2013). Thus, information retrieval has become easier
with the use of search engines, company websites and social networks. And this has given rise to
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online shopping and purchases as it is one of the most convenient ways of making a purchase.
Although the concept is new in Ghana, it is catching up very fast as more people, especially this
new generation can now, with a click of a button, make a purchase. Popular online shopping
websites such as Jumia, Kikuu, AliExpress, MyEbayGhana among others provide Ghanaians with
new shopping experience. As a result, small businesses who cannot afford the costs associated
with websites have taken advantage of social media platforms such as Facebook, Whatsapp,
Instagram, Twitter, Snapchat among others to showcase the range of products and services to
consumers.

Nonetheless, online shopping does not only refer to the medium of shopping but also to
the study of the processes or stages an individual or a group goes through in order to purchase,
use or dispose products, services, experiences or ideas over the internet. (Jagtap, 2013; Priyanka &
Ramya, 2016). Thus, consumers consider several factors prior to purchasing online, and some of
these factors have been found to include perceived usefulness, price, trust and perceived ease of
use, gender, marital status, social influence, performance expectancy, habit and facilitating con-
dition (Delafrooz, Paim, & Khatibi, 2010; Deneen & Yu, 2018; Priyanka & Ramya, 2016). Explicitly
(Delafrooz et al., 2010) stressed that these factors affect consumer’s attitudes towards online
shopping and provide an avenue for understanding why consumers prefer to shop online to retail
shopping. Despite the presence of literature on online shopping behaviour among consumers
(Chawla, Khan, & Pandey, 2015; Priyanka & Ramya, 2016; Rajan, Varadaraj, & Mathi, 2016;
Weerasinghe & Peramunugamage, 2014), limited research has been conducted to analyse the
determinants of online shopping behaviour of tertiary students in Ghana. This study was also
developed out of the future directions of studies by (Agrebi & Jallais, 2015). Their study was limited
to only the antecedents of the technology acceptance model (TAM). They, therefore, argued that it
would be useful to identify other antecedents such as “perceived risk” which was extensively used
to explain one's intention to use the Web (Chellappa & Pavlou, 2002; Featherman, Valacich, &
Wells, 2006). Previous studies including (Wu & Wang, 2005) and (Chen, 2008) argued that a risk-
free environment is a big challenge for the acceptance of mobile commerce. It is therefore against
this background that the study sought to assess the determinants of online shopping behaviour
among tertiary students in Ghana through the lens of an Extended Technology Acceptance. In
view of this, the study developed the following specific objectives:

(1) to identify the determinants of online shopping behaviour among students

(2) to analyse the effect of these determinants on purchase intentions and actual use

This study was organized into five sections including introduction. In the second section, we
conduct a literature review and conceptual framework. The third section describes the research
methods and results. The fourth section presents the discussion of the results. Finally, we present
conclusion and recommendations, highlighting the main findings and their implications for busi-
ness strategies and public policy.

2. Literature review and conceptual framework

2.1. Technology acceptance model (TAM)
A lot of theoretical perspectives have been used to understand how consumers make decisions to
use technology applications. The most dominant theory used to understand the behaviour of
consumers or users of technology is the Technology Acceptance Model (TAM) by (Davis, 1989).
This study adapted Davis’ TAM (Davis, 1989). TAM is rooted on the Theory of Reasoned Action (TRA)
and was used to evaluate a user’s computer acceptance, and this is then measured by their
intention and the influence on their attitudes, perceived usefulness, perceived ease of use toward
the intention to use (Davis, Bagozzi, & Warshaw, 1989). TAM originally explained perceived useful-
ness and usage intention in terms of its social influence and cognitive instrumental processes. The
model was later extended to TAM2, which included additional theoretical constructs and cognitive
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instrumental processes (Venkatesh & Davis, 2000). The result from the new TAM2 showed that
perceived usefulness and perceived ease of use were determinants of intention to use
a technology. Extant literature also supported this result (Heijden, Verhagen, & Creemers, 2003;
Kim & Hong, 2010; Kim & Song, 2010; Liu, Chen, Huang, & Yang, 2013). Further, (Venkatesh & Bala,
2008) later combined TAM2 (Venkatesh & Davis, 2000) and the model of the determinants of
perceived ease of use (Venkatesh, 2000) and developed an integrated model of technology
acceptance called TAM3. The TAM3 had the perceived ease of use to perceived usefulness,
computer anxiety to perceived ease of use and perceived ease of use to behavioural intention
all being moderated by experiences.

Due to these modifications, however, Bagozzi (2007) urged that the TAM model must be used
with caution as perceived usefulness and perceived ease of use might not properly examine usage
behaviour. In a study by Chuttur (2009), he suggested that future research should investigate and
develop new models that focus on the strengths of the TAM (the original and modified) while
minimising its weaknesses. The current study, therefore, included perceived costs and perceived
risks to the conceptual framework because of this shortcoming that was found in the TAM.
Similarly, it is believed that customers in the face of perceived risks of online shopping will also
consider the total cost of buying an item online as against getting same from the traditional
(retail) or brick and mortar way of shopping and also, risks and costs of online shopping have been
found to influence intentions to engage in online shopping in developing countries (Ovčjak,
Heričko, & Polančič, 2015; Sanakulov & Karjaluoto, 2015).

2.2. Online shopping determinants

2.2.1. Perceived usefulness
(Davis, 1989) suggested that the power to attract and retain online shoppers rely mostly on the
usability and usefulness of the technology. Perceived usefulness of the applications or tools for
shopping online can also influence online shoppers to continue to shop over the internet or rely on
the conventional methods. Davis emphasized that perceived usefulness is an important predictor of
one’s intention of using a new technology (Venkatesh, Morris, Davis, & Davis, 2003). With online
shopping, perceived usefulness deals with the degree to which a person believes that involving in
online transactions would improve his/her performance (Park & Kim, 2003). Extant literature
(Shuhaiber & Mashal, 2019) (Alalwan, Baabdullah, Rana, Tamilmani, & Dwivedi, 2018; Gong, Stump,
& Maddox, 2013; Lian & Yen, 2014; Weerasinghe & Peramunugamage, 2014) have clearly suggested
the significant influence of perceived usefulness on intention to use e-commerce. On the contrary,
a study by (Chen & Mei, 2017) on college students’ perception and evaluation of mobile Internet
advertising showed that the impact of perceived usefulness is not significant on actual use.

Hence, it was hypothesised:

H1: Perceived usefulness has a significant relationship to purchase intention

H2: Perceived usefulness has a significant relationship to actual use of online shopping

2.2.2. Perceived ease of use
According to (Davis, 1989), perceived ease of use deals with the degree to which a person believes
that using a given system will be less costly in terms of effort or that the activity will be free of
effort. Although it is undeniable that online shopping has been surmised to several beneficial
outcomes, the need to use interactive website or applications could prove to be very daunting for
some consumers. However, if this negative perception associated with the process falls below its
perceived benefits of online purchasing, then potential online shoppers are likely to join existing
online shoppers and thus stop using conventional channels. Many factors influence consumers of
an electronic or digital product or service. As Davis rightly puts it, among the multidimensional
factors described in his model, emphasis is put on the perceptions of ease of use having a strong
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influence on perceived usefulness; an important predictor of one’s intention of using a new
technology (Venkatesh et al., 2003). Simply put, perceived ease of use influences perceived
usefulness which eventually influences the consumer’s intention to use online shopping. Online
shoppers perceive online shopping as easy to use if it provides enough product information, aids
comparability of products/services, easy to learn and use applications, have sites which are easy to
use and flexible to interact with (Choudhury & Dey, 2014; Wang, Lin, & Luarn, 2006; Zaman &
Arslan, 2014). Studies including (Dutot, Bhatiasevi, & Bellallahom, 2019; Li, Chung, & Fiore, 2017;
Shuhaiber & Mashal, 2019;) and (Siregar, Puspokusumo, & Rahayu, 2017) all found a significant
relationship between perceived ease of use and perceived usefulness in their study of mobile
commerce. However, (Wu & Wang, 2005) and (Alalwan et al., 2018) found no significant relation-
ship between perceived ease of use and intention.

Hence, it was hypothesised:

H3: Perceived ease of use has a significant relationship to purchase intention.

H4: Perceived ease of use has a significant relationship to actual use of online shopping.

H10: Perceived ease of use has a significant relationship to perceived usefulness.

2.2.3. Perceived risk
Perceived risk has been defined as an assessment of uncertainties or a lack of knowledge about
the occurrence of potential outcomes (March, 1978) and how one cannot control the outcome
(Vlek & Stallen, 1980). Hence, it is regarded an important concept of consumer behaviour and it is
mostly used to explain both perception of risks and risk reduction approaches implemented by
consumers (McOmish & Quester, 2005). (King & He, 2006) defined perceived risk as a user’s
subjective expectation of suffering a loss in relation to the expected outcome. It can also be
defined as the degree to which an individual expresses uncertainty about a product or service (Dai,
Forsythe, & Kwon, 2014). According to (Li & Zhang, 2002), perceived risk has two (2) major
elements which are involved in determining consumers’ behaviour during online shopping. The
first element has to do with financial risk, product risk, time risk while the other element involves
e-transactions including security and privacy. In Ghana, most of the online shopping payments
made by students use mobile money as a medium of payment; hence, e-transactions security and
privacy among students are not widespread. However, students consider the financial, product and
time risk of doing online shopping as compared to retail shopping. It is evident, moving through
pages on online shopping for them conveys no risk because they even save up time and energy on
shopping at the comfort of their halls and hostels.

A study by (Wu & Wang, 2005) suggested a striking positive significant relationship
between perceived risk and intention of mobile commerce drivers. Other contemporary litera-
ture (Dai et al., 2014; Gozukara, Ozyer, & Kocoglu, 2014; Kumar & Dange, 2014; Mizanur &
Sloan, 2017; Samadi & Yaghoob-Nejadi, 2009) have argued that perceived risk such as financial
risk, time risk, privacy risk, social risk, personal risk, product risk and information risk has
significant difference on consumers’ online shopping behaviour. Hence, it was hypothesised:

H5: Perceived risk has a significant relationship to purchase intention

H6: Perceived risk has a significant relationship to actual use of online shopping

2.2.4. Perceived cost
According to (Choudhury & Dey, 2014), cost deals with possible expenses incurred in using
online shopping applications and other costs such as access costs, transaction fees and equip-
ment costs as compared to retail shopping. (Wu, Chen, Chen, & Cheng, 2014) added that
perceived costs associated with online transactions generally arise from information asymmetry
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and investment in specific assets which may hinder consumers from engaging in relational
exchanges. Thus, perceived costs of online shopping include transportation, price comparisons
and product searches done easily online; however, time-consuming when retail shopping is
done. Online shoppers generally assess the costs and benefits of shopping online before
committing to it (Chang & Wang, 2011; Chiou & Droge, 2006; Chiou, 2010; Wu et al., 2014).
This situation is no different from students, as they consider the cost of moving from one shop
to the next in search of their need high as compared to surfing online for their needs and in
comfort. Hence, (Gao, 2015) and (Aragoncillo & Orus, 2018) stressed that most online shoppers
perceive cost factors such as cost involved in searching for needs, prices of online goods and
transportation cost prior to buying online. However, a current study by (Mizanur & Sloan, 2017)
found perceived cost to have a negative influence on intention. It is evident perceived cost plays
an important role on the intention to do an online shopping and shopping online as compared
to the cost of engaging in retail shopping. Hence, it was hypothesised:

H7: Perceived cost has a significant relationship to purchase intention.

H8: Perceived cost has a significant relationship to actual use of online shopping.

2.2.5. Purchase intention
(Fishbein & Ajzen, 1975) defined a purchase intention as an actual behaviour that determines
a person’s behavioural intention in the sense that attitudes clearly reflect beliefs, intentions
accurately reflect attitudes and behaviour accurately reflect intentions. Purchase/behavioural
intention is also defined as “the degree to which a person has formulated conscious plans to
perform, or not perform, some specified future behaviour” (Davis, 1989). (Hsu, Yen, Chiu, &
Chang, 2006) stressed that purchase intention has a strong causal relationship with actual
behaviour. The intention of online shopping deals with the user’s likelihood to engage in online
transactions in the future (Wu, Yeh, & Hsiao, 2011). It is evident that an increase in purchase
intention reflects an increase in the chance of making actual purchase. Anytime a consumer
has a positive purchase intention, then a positive brand engagement will promote the actual
usage. In relation to the context of online shopping, one needs to consider purchase intention
as the desire of consumers to make a purchase through an online application (Chen, Hsu, & Lin,
2010).

Hence, it was hypothesised:

H9: Purchase intention has a significant relationship to actual use of online shopping.

2.2.6. Actual usage
According to (Ariff, Yan, Zakuan, Bahari, & Jusoh, 2013), actual usage is the frequency of shopping
online and the approximate number of times a user shop within a given time period. According to
(Muda, Mohd, & Hassan, 2016) there are three (3) major factors influencing actual usage of online
shopping tools and they include brand image, self-efficacy and social brand communication (which
involves perceived ease of use, risk, cost among others). These factors were adopted from other
scholars (Aghekyan-Simonian, Forsythe, Kwon, & Chattaraman, 2012; Keller, 1993; Kwon & Lennon,
2009).

It is evident from the reviews that several factors have been approved to influence online
purchasing behaviour among youths especially students in various universities across the
globe. Perceived risks, as a major factor, have been found to negatively influence consumers’
online purchase intention (Gozukara et al., 2014; Mizanur & Sloan, 2017), whereas the other
factors such as perceived usefulness, attitude, behavioural intentions, perceived ease of use,
actual usage and perceived cost have positive and significant influence on consumers’ online
purchase intention.
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2.3. Conceptual framework
The study developed a conceptual framework based on existing literature. Based on extant
literature, factors perceived to influence online purchasing behaviour among students include
perceived usefulness, perceived risk, purchase intention to online shopping, perceived ease of
use, actual usefulness and perceived cost (Chiou & Pan, 2009; Choudhury & Dey, 2014; Davis,
1989; Hsieh & Liao, 2011; Li & Zhang, 2002). The coneptual framework is shown in Figure A3.

3. Research methods and results

3.1. Data source and data collection
The population for the study comprised all regular students in the University during the 2018/2019
academic year. With a population proportion of 50%, alpha level of 0.05 and a confidence level of
95%, the sample size from (Krejcie & Morgan, 1970) table was 377 given a population of 20,400
regular students. This sampling table provides a scientific justification for choosing the sample size
of the study. However, with a non-response rate of 65%, the final sample size was 580 to cater for
non-response as proposed by scholars in marketing research (Baruch & Holtom, 2008). The con-
venience sampling technique was used to select the respondents for the study. The data analysis
technique is flexible and makes no assumptions about the underlying data (i.e it is non-para-
metric), nevertheless, larger sample size increases the precision of PLS-SEM estimates (Hair, Ringle,
& Sarstedt, 2011).

The data for the study were primary. It was collected through self-administered questionnaires.
The questionnaire included questions on the variables: perceived usefulness, perceives ease of use,
perceived risk, perceived costs, attitude towards behaviour, behavioural intention, costs and actual
usage. The items in the questionnaire were originally derived from (Chiou & Pan, 2009; Choudhury
& Dey, 2014; Davis, 1989; Hsieh & Liao, 2011) and (Li & Zhang, 2002). Respondents were asked to
rate on a scale of 1–5 from weak agreement to strong agreement. First, the questionnaires were
entered in SPSS version 24 and all data cleaning techniques applied. A total of 580 questionnaires
were issued, 506 were returned but 473 were fully responded to and thus were used for the
analysis in this chapter. Therefore, the response rate was 82%. The returned questionnaires were
506. Since the returned questionnaires were still more than the minimum sample size required,
cases with missing data were deleted using the listwise deletion because according to (Little
Roderick & Rubin Donald, 1987) and (Roth, 1994) if the proportion of cases with missing data is
small, for example, 5% or less, listwise deletion may be acceptable.

3.2. Data analysis and results
Partial Least Squares Structural Equation modelling (PLS-SEM) was used to test the hypothe-
sised relationships using SmartPLS 3 (Ringle, Wende, & Becker, 2015). The measurement
models were assessed to evaluate the individual loadings of each item, composite reliability,
average variance extracted (AVE), and discriminant validity. The structural model was then
evaluated to determine the significance of the causal paths corresponding to the hypotheses.
The structural model in SEM-PLS depicts the relationships among the latent variables based on
the theoretical framework. The latent variable estimates are linear aggregates of their
observed indicators, whose weights are obtained via the PLS estimation procedure as specified
by the inner and outer models.

3.2.1. Socio-demographic characteristics of respondents
The results from Table A1 depicts majority (243) of the respondents were males. This represents
about 51.4%. Thus, (230) respondents were female, representing 48.6%. Three hundred and thirty-
seven (337) of the respondents had age distribution of 20 to 25 years, denoting about (71.2%) of
the respondents, followed by those below 20 years (88) representing (18.6%). This was followed by
those in the age group 26 to 30 years, these were thirty-six (36) representing 7.6%. Those above 30
years were twelve (12) representing 2.5%.
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3.2.2. Reliability and validity assessment of the measurement model
Reflective measurement models are assessed on their internal consistency reliability and validity.
The structural model estimates are examined only after reliability and validity of constructs have
been established. In this study, an examination of item loadings, composite reliability, convergent
and discriminant validity was carried out. Since PLS SEM includes factor analysis in its estimation,
each indicators’ loadings are displayed on the measurement model, so that indicators that have
values below the standardized loading of 0.7 usually is deleted (Hair et al., 2011). Table A1 shows
the results of the various measures of reliability tests. The average variance extracted was also
presented. Other advanced tests such as Fornell-Larcker criterion, cross-loadings and Heterotrait–
Monotrait Ratio were also carried out.

The traditional criterion for internal consistency reliability is Cronbach’s Alpha, which has been
found to be sensitive to number of items in the scale. Besides, according to (Hair, Sarstedt, Ringle,
& Gudergan, 2017), Cronbach alpha assumes that all the indicators have equal outer loadings on
the construct which is not the case. From Table A2, composite reliability loadings are all above 0.7,
showing higher levels of reliability (Hair et al., 2017).

3.2.3. Construct validity tests
Two main tests are examined: convergent and discriminant validity tests. Convergent validity test
measures the relatedness of indicators to its constructs or latent variables. In other words,
convergent validity assesses whether indicators measure only the underlying constructs and
nothing else. In measuring convergent validity, each measurement item should have loadings
above 0.708 and average variance extracted (AVE) of 0.50 or higher (Hair et al., 2011). From Table
A2, the inspection of the AVE showed that all the constructs had more than 50% of the variance
explained by their corresponding indicators. Further, the cross-loading approach (see Table A3) to
discriminant validity, according to (Henseler et al., 2014) is determined when a construct indicator
shows weak correlation with all other constructs except the one to which it is theoretically
associated. Results from Table A3 confirm the presence of discriminant validity.

Examination of the cross-loadings in Table A3 shows high loadings of indicators to their underlying
constructs and lower loadings on other constructs, thus an indication of discriminant validity. In
addition to the correlations presented, Table A4 also presents another test of discriminant validity as
proposed by Fornell Larcker (Fornell & Larcker, 1981). With the Fornell Larcker criteria, the square root
of the AVE should be higher than the highest correlation between the underlying construct and other
constructs. From the table square root of the AVE is higher for all constructs again showing the
presence of discriminant validity, and hence the quality of the measurement model.

From Table A4, there are significant correlations among the independent variables. However, the
magnitude isnot enough to causemulticollinearity. According to (Farrar&Glauber, 1967)and (Alin, 2010)
multicollinearity is not likely to occur where correlation coefficient is below 0.8. In this study, the highest
correlation reported was .716 (p < 0.01), between perceived ease of use and actual use. However,
overtime cross-loadings and Fornell-Lacker criterion for discriminant validity assessment has been
found to produce misleading results when multicollinearity is present. A remedy suggested by
(Henseler, Ringle, & Sarstedt, 2015) is to evaluate the Heterotrait–Monotrait ratio of the correlations.
This is presented in Table A5.

(Alin, 2010) suggests that HTMT value above 0.9 indicates an absence of discriminant validity.
From Table A5, all values are below 0.9, an indication of discriminant validity.

3.3. Assessment of the structural model
Assessment of the structural model involves the model’s ability to predict the endogenous vari-
ables or constructs. Assessment of the structural model follows a procedure suggested by (Hair
et al., 2017). In the first stage, the structural model is assessed for collinearity issues. Next is
establishing the significance of the path coefficients. Examining the predictive power of the model
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(coefficient of determination, R2), followed by the assessment of the effect size (f2), the predictive
relevance (Q2) and finally, the effect size (q2).

3.3.1. Collinearity statistics
Following the structural model assessment procedure, there is a need to check the model for
collinearity. Multicollinearity is observed when there are several correlations of sufficient magnitude
which together would predict a large percentage of the variance in the dependent variable. The inner
VIF values checked for collinearity issues. Specifically, the following constructs were assessed for
collinearity: first, perceived costs, perceived EOU, perceived risk, perceived usefulness and purchase
intention as predictors of actual use, and second perceived costs, perceived EOU, perceived risk,
perceived usefulness as predictors of purchase intention. All the VIF values are below the threshold
level of 5 (see Table A6). This means that collinearity is not an issue in the structural model.

3.3.2. Testing the significance of the path model
In structural equation modelling, the bootstrapping procedure is a resampling technique used to
establish statistical significance. Based on the original sample, it works by drawing many sub-
samples and estimating models for each subsample. Estimates from all the subsamples are then
combined, providing not only the “best” estimated coefficients (e.g., means of each estimated
coefficient across all the subsample models), but their expected variability and thus their likelihood
of differing from zero, that is, are the estimated coefficients statistically different from zero or not?

This approach does not rely on statistical assumptions about the population to assess statistical
significance, but instead makes its assessment based solely on the sample data. In SmartPls
(Ringle et al., 2015), the bootstrap results are displayed on the path model. At 95% significance
(two tail), any value above 1.96 is statistically significant. In marketing, studies have usually
assumed significance level of 5% (Hair et al., 2017). However, in some consumer studies, 1% is
used when experiments are involved. The results of the path modelling are depicted in Figure A4.

Table A7 shows results of the hypothesised relationships among constructs. The path coeffi-
cients have standardised values approximately between −1 and +1. The closer the estimated path
coefficient to 1, the stronger the predicted relationship. On the other hand, the closer the esti-
mated coefficients are to 0, the weaker are the relationships. Observation of the coefficient shows
positive relationships among all the construct though the magnitude of the effect differs across.
The bootstrapping procedure was used to test the significance of the path coefficients. The path
coefficients show the effect of the independent variables on the dependent variables.

3.4. Presentation of hypothesised results
The results showed that out of the 10 hypotheses, three null hypotheses: H2 (0.084, p > .05), H6

(0.017, p > 0.05) and H7 (0.074, p > .05) were not rejected. Effect of ease of use on usefulness was
very significant as same has been predicted by the Technology Acceptance Model. Perceived ease
of use refers to the degree to which the prospective user expects the target system to be free of
effort. With the increasing e-literacy rate among the youth, coupled with general mandatory ICT
and computer literacy training in all tertiary education in Ghana, one expects most of the
respondents are becoming ICT inclined with usage of electronic commerce and its related plat-
forms. Perceived usefulness has been defined as the prospective user’s subjective probability that
using a specific application system will increase his or her job performance. In this context,
performance could be looked at from the perspective of quality and ease with which less time is
spent on acquiring items through online shopping.

According to (Davis et al., 1989) improvements in ease of use contributes to increased perfor-
mance. Effort saved due to improved ease of use may be re-channelled to other activities, enabling
a person to accomplish more work for the same amount of effort. The relationship was also
confirmed by the effect size (0.886, p < .05). In the same fashion, there was a significant positive
relationship between Perceived usefulness and purchase intention (3.349, p < .05). Thus, time
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savings through online shopping influenced the willingness of a customer to buy a certain product
or a certain service. The relationship between Perceived ease of use and purchase intention was
also found to be positive and significant (6.278, p < .05). Similar relation was reported between
Perceived ease of use and actual use (5.329, p < .05)

Further, perceived cost highly influenced online shopping adoption. One key benefit online
shopping provides over “brick and mortar” is pairwise comparison of prices with just a click of
a mouse. Examination of the path coefficient confirms that there is a significant positive relation-
ship between perceived costs and actual use (H8) than was found between perceived costs and
purchase intention (H7). This implies that the lower prices usually offered by online shops could
influence someone to buy on impulse without necessarily having the intention to buy.

Again, perceived risk was another factor that was looked at in this study. Perceived risk basically
looked at the level of exposure, security of transactions and payment and privacy. Questions asked
respondents on their perception of risk included:

(1) It is less risky to do online shopping than retailing shopping in terms of purchase transactions

(2) Online shopping is less risky because its applications andmode of transactions are well secured

From Table A7, rejection of H5 (5.449, p < .05) proved that lower levels of Perceived risk significantly
and positively associated with purchase intentions.

3.4.1. Adjusted R-square
The coefficient of determination (R2) measures the predictive power of the regression model. The
Adj. R2 shows the amount of variance in the endogenous construct explained by the exogenous
constructs. In Table A8, the adj. R2 of 0.621 (p < .05) showed that perceived cost, perceived risk,
perceived ease of use, perceived usefulness and purchase intention jointly explain 62.1% of the
variance in the dependent variable (actual usage of online shopping). Again, the model also tested
the effect of perceived cost, perceived risk, perceived ease of use and perceived usefulness on
Purchase intention, and the adj. R2 of 0.538 (p < .05) was significant. Table A8 shows the results of
bootstrapping which tests the null hypothesis of the effect of the independent variables.

3.4.2. Effect size (f2)
In addition to evaluating the predictive power of the model, the change in R2 values when a specified
exogenous construct has been omitted can be used to assess whether the omitted construct has
a substantive impact on the endogenous construct. This measure is called the effect size (f2)

3.4.3. Effect size (F-square)
(Cohen, 1992) provides a guideline for assessing f2. Below 0.02* is considered no effect. From 0.02
to 0.14** is considered small, 0.15 to 0.34*** is medium and 0.35**** and above is large. From Table
A9, perceived cost has a medium effect on actual use. Perceived cost has no effect on purchase
intentions. Perceived ease of use (EOU) has weak effect on actual use and purchase intentions.
Perceived risk has no effect on actual use; however, it recorded weak effect on purchase intentions.
Perceived usefulness has no effect on actual use, and weak effect on purchase intentions. Finally,
purchase intentions recorded a weak effect on actual usage. Thus overall, costs are a key deter-
minant of the usage of online shopping.

3.4.4. Predictive relevance
The blindfolding procedure was used to examine the predictive relevance of the model.

The Q2 values for all the three endogenous constructs are above zero. (Cohen, 1992) provides
a guideline for assessing Q2. From 0.02 to 0.14 is considered weak, 0.15 to 0.34 is moderate and
0.35 and above is a strong effect. From the model, actual use has a strong effect. Whiles perceived
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usefulness and purchase intention achieved a moderate effect. This provides support for the
model’s predictive relevance (Akter, D’Ambra, & Ray, 2011).

4. Discussion
The study sought to assess the determinants of online shopping behaviour among tertiary stu-
dents at the University of Cape Coast. It proposed a revised TAM that integrated perceived cost and
perceived risk to investigate what determined students online shopping intention and actual use.
Among the independent variables, perceived cost (PC) was found to be the most significant factor
affecting actual use (AU) of online shopping among students. This is predictable as most students
depend on the parents or guardians for upkeeps especially in terms of pocket money. It is there-
fore not a surprise that students will consider the online cost of the products, searching for their
needs online, and savings (in terms of transportation cost) on products as compared to retail
shopping before making the utmost decision of actual usage. Supporting findings of previous
research include (Chang & Wang, 2011; Chiou & Droge, 2006; Chiou, 2010; Wu et al., 2014).
Nonetheless, perceived cost (PC) had no significant effect on perceived intention (PI). This is
arguably caused by the indifferent attitude of students on the intention to use and actual usage
of online shopping and cost had no bearing on the thought process of behavioural intention.

Perceived ease of use (PEOU) had a significant though weak effect on both actual use and purchase
intention but had a strong significant effect on perceived usefulness. This finding is in support of
Davis, as he clearly stipulated that among the multidimensional factors described in his model,
emphasis is placed on the perceptions of ease of use having a strong influence on perceived
usefulness; an important predictor of one’s intention of using a new technology (Venkatesh et al.,
2003). This confirms that the ease and flexibility of using and getting enough product information
online and comparing products in online shopping aids students in making prompt purchase deci-
sions. It is reasonable that perceived ease of use influences perceived usefulness which eventually
influences the consumer’s intention to use and actual usage of online shopping. Supported literature
includes (Alalwan et al., 2018; Choudhury & Dey, 2014; Dutot et al., 2019; ; Li et al., 2017; Shuhaiber &
Mashal, 2019; Wang et al., 2006; Wu & Wang, 2005; Zaman & Arslan, 2014).

Similarly, perceived usefulness had a significant though theweak relationship with purchase intention
but no effect on actual use. As stated earlier, Davis emphasized that perceivedusefulness is an important
predictor of one’s intention of using a new technology (Venkatesh et al., 2003). The import is that,
perceived usefulness deals with the degree to which a person believes that involving in online transac-
tions would improve his/her performance (Park & Kim, 2003) and students perceive that this aids their
productivity online andpurchase intention. Supporting literature includes (Agrebi& Jallais, 2015; Alalwan
et al., 2018; Lian & Yen, 2014; Shuhaiber & Mashal, 2019) and (Gong et al., 2013). These studies have
clearly suggested the significant influence of perceived usefulness on intention. Additionally, a study by
(Chen&Mei, 2017) on college students’perception andevaluation ofmobile Internet advertising showed
that the impact of perceived usefulness is not significant on actual use. Thus, the perceived usefulness of
the application does not ultimately translate into the frequent use of the application.

In the same way, perceived risk had a significant though weak relationship with purchase intention
but no effect on actual use. This finding is supported by (Wu & Wang, 2005) who found a striking
positive significant relationship between perceived risk and intention on mobile commerce drivers.
However, it goes contrary to current literature (Dai et al., 2014; Gozukara et al., 2014; Kumar & Dange,
2014; Mizanur & Sloan, 2017; Samadi & Yaghoob-Nejadi, 2009) which measured risk in terms of
privacy, social, personal, product risk and information risk. Obviously, the risks compared between
online shopping and retail shopping, does not affect the students’ ability to use the online shopping
application frequently with ease, neither does it have any effect on the actual usage of the product as
well. Finally, purchase intention had a significant relationship with actual use. As rightly put by (Hsu
et al., 2006), purchase intention has a strong causal relationship with actual behaviour. Thus,
students’ willingness to spend more time and money in shopping online as well as the intention to
recommend such online shopping sites to friends and family actually affects the satisfaction of the
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usage of the product acquired. The few studies done on the purchase intention and actual use also
support this finding (Chen et al., 2010; Wu et al., 2011).

5. Conclusion and recommendations
The internet has become a powerful tool for those who are able to manage and use it effectively.
Online shopping is the fastest growing market and hence businesses are obliged to move in that
direction since consumers no longer prefer long hours of moving from one retail shop to the next for
a product. Although all the conventional indicators of TAM predicted actual usage, path analyses
results from this study confirm that consumers consider cost as the strongest determinant of the
actual use of online shopping but not necessarily the risk. It is therefore prudent for online sellers to
make online shopping efficient, less costive as well as secured transactions and products. Evidently,
online shopping does away with physical customer service and a lot of physical inconveniences
experienced in “brick and mortar” shopping. Sellers need to make consumers have an experiential
uniqueness which will make them have a rebuy. The shopping websites should be easy to navigate by
anyone not necessarily demanding special skills and a platform for shopping specifically for students
can be created to give discounts and other competitive deals to students. This radical change in
shopping is here to stay as internet usage growth and access to information keeps soaring especially in
Africa as it makes life in the shopping world more convenient.

5.1. Limitations and future studies
While this study provided stimulating acumens into the determinants of online shopping among
tertiary students, it has some limitations. First, this study did not determine students’ reactions to
these online shopping over time (post review). Also, although online shopping is an emerging market
especially among students, the types of applications available in Ghana are limited hence students
were only restricted to the available ones. This provides an insufficient information about online
shopping among students as they are restricted by choice. The framework also revealed the study’s
limitations in terms of the factors employed, although they were quite significant. The study recom-
mends other factors such as the type of product, convenience and personal/demographic factors and
even geographical factors as influential to students’ online purchasing behaviour.
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Source: Ghana’s Digital
Statistical Indicators We Are
Social and Hootsuite, 2018

Figure A1. Internet Users in the
World by Regions
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Basis: 4,208,571,287 Internet
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Figure A3. Conceptual
Framework

Source: Adapted from the
Technology Acceptance Model
by Davis 1989

Figure A4. Structural and
Measurement Model
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Table A1. Socio-demographic characteristics of respondents

Sex Frequency Per cent

Male 243 51.4

Female 230 48.6

Total 473 100.0

Age

Below 20 years 88 18.6

20–25 years 337 71.2

26–30 years 36 7.6

Above 30 years 12 2.5

Total 473 100.0

Source: field survey, 2018

Table A3. Cross loadings

Actual Use Perceived
Cost

Perceived
EOU

Perceived
Risk

Perceived
Usefulness

Purchase
Intention

AU1 0.754 0.486 0.565 0.217 0.412 0.417

AU2 0.833 0.553 0.587 0.268 0.536 0.461

AU3 0.819 0.590 0.597 0.258 0.521 0.495

AU4 0.711 0.505 0.432 0.443 0.383 0.441

AU5 0.775 0.622 0.594 0.422 0.481 0.541

PC1 0.571 0.838 0.536 0.334 0.526 0.428

PC2 0.639 0.864 0.611 0.364 0.504 0.508

PC3 0.600 0.897 0.580 0.353 0.516 0.465

PC4 0.616 0.890 0.608 0.409 0.514 0.506

PC5 0.631 0.818 0.583 0.375 0.486 0.471

PEoU1 0.540 0.535 0.842 0.384 0.576 0.581

PEoU2 0.602 0.588 0.856 0.381 0.622 0.599

PEoU3 0.599 0.573 0.864 0.381 0.575 0.591

PEoU4 0.625 0.582 0.850 0.333 0.553 0.518

PEoU5 0.660 0.590 0.815 0.330 0.568 0.537

PINT1 0.391 0.361 0.414 0.423 0.388 0.755

PINT2 0.380 0.363 0.413 0.436 0.368 0.736

PINT3 0.553 0.496 0.599 0.416 0.536 0.878

(Continued)

Table A2. Reliability tests

Cronbach’s
Alpha

rho_A Composite
Reliability

Average
Variance

Extracted (AVE)
Actual Use 0.838 0.844 0.885 0.608

Perceived Cost 0.913 0.914 0.935 0.743

Perceived EOU 0.900 0.901 0.926 0.715

Perceived Risk 0.822 0.833 0.875 0.584

Perceived Usefulness 0.889 0.892 0.919 0.694

Purchase Intention 0.872 0.887 0.907 0.661
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Table A3. (Continued)

Actual Use Perceived
Cost

Perceived
EOU

Perceived
Risk

Perceived
Usefulness

Purchase
Intention

PINT4 0.555 0.517 0.625 0.422 0.580 0.845

PINT5 0.548 0.480 0.617 0.437 0.534 0.842

PR1 0.271 0.290 0.306 0.745 0.297 0.348

PR2 0.262 0.263 0.284 0.738 0.258 0.334

PR3 0.337 0.398 0.369 0.815 0.356 0.459

PR4 0.353 0.320 0.334 0.733 0.296 0.363

PR5 0.333 0.338 0.334 0.786 0.299 0.455

PU1 0.490 0.507 0.540 0.296 0.804 0.452

PU2 0.487 0.483 0.543 0.329 0.832 0.485

PU3 0.550 0.520 0.607 0.380 0.891 0.573

PU4 0.498 0.475 0.603 0.324 0.833 0.504

PU5 0.483 0.474 0.557 0.319 0.802 0.488

Table A4. Fornell–Larcker test of discriminant validity

Actual Use Perceived
Cost

Perceived
EOU

Perceived
Risk

Perceived
Usefulness

Purchase
Intention

Actual Use 0.780

Perceived
Cost

0.711** 0.862

Perceived
EOU

0.716** 0.679** 0.845

Perceived
Risk

0.410** 0.427** 0.428** 0.764

Perceived
Usefulness

0.603** 0.590** 0.685** 0.397** 0.833

Purchase
Intention

0.607** 0.553** 0.669** 0.521** 0.602** 0.813

Numbers in bold are square root of AVE, non-bold numbers are the correlations among the constructs

** Correlation is significant at the 0.01 level (2-tailed).

Table A5. Heterotrait–Monotrait ratio (HTMT)

Actual Use Perceived
Cost

Perceived
EOU

Perceived
Risk

Perceived
Usefulness

Purchase
Intention

Actual Use

Perceived
Cost

0.808

Perceived
EOU

0.820 0.747

Perceived
Risk

0.494 0.485 0.494

Perceived
Usefulness

0.694 0.656 0.765 0.460

Purchase
Intention

0.696 0.610 0.740 0.611 0.670
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Table A6. Collinearity statistic (VIF)

Actual Use Purchase Intention

Perceived Cost 2.036 2.024

Perceived EOU 2.757 2.454

Perceived Risk 1.428 1.295

Perceived Usefulness 2.114 2.022

Purchase Intention 2.184

Table A7. Path coefficients

Hypothesis Path
Coefficient

(O)

Standard
Deviation
(STDEV)

T Statistics
(|O/STDEV|)

P Values Decision on
Hypothesis

Perceived Usefulness ->
Purchase Intention (H1)

0.206 0.061 3.349 0.001 Rejected

Perceived Usefulness ->
Actual Use (H2)

0.084 0.045 1.857 0.063 Not Rejected

Perceived EOU ->
Purchase Intention (H3)

0.372 0.059 6.278 0.000 Rejected

Perceived EOU ->
Actual Use (H4)

0.310 0.058 5.329 0.000 Rejected

Perceived Risk ->
Purchase Intention (H5)

0.247 0.045 5.449 0.000 Rejected

Perceived Risk ->
Actual Use (H6)

0.017 0.040 0.433 0.665 Not Rejected

Perceived Cost ->
Purchase Intention (H7)

0.074 0.054 1.364 0.173 Not rejected

Perceived Cost ->
Actual Use (H8)

0.368 0.050 7.315 0.000 Rejected

Purchase Intention ->
Actual Use (H9)

0.136 0.062 2.207 0.027 Rejected

Perceived EOU ->
Perceived Usefulness (H10)

0.685 0.028 24.172 0.000 Rejected

Table A8. Adjusted R-square

Coefficient (O) Standard
Deviation
(STDEV)

T Statistics
(|O/STDEV|)

P Values

Actual Use 0.621 0.033 18.682 0.000

Purchase Intention 0.538 0.045 12.056 0.000
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Table A10. Construct cross-validated redundancy

SSO SSE Q2 (= 1-SSE/SSO)
Actual Use 2,349.000 1,525.731 0.350

Perceived Cost 2,341.000 2,341.000

Perceived EOU 2,365.000 2,365.000

Perceived Risk 2,361.000 2,361.000

Perceived Usefulness 2,364.000 1,640.154 0.306

Purchase Intention 2,365.000 1,579.578 0.332

Table A9. F-square

Effect size ( f2)

Perceived Cost -> Actual Use 0.177***

Perceived Cost -> Purchase Intention 0.006*

Perceived EOU -> Actual Use 0.093**

Perceived EOU -> Purchase Intention 0.123**

Perceived Risk -> Actual Use 0.001*

Perceived Risk -> Purchase Intention 0.103**

Perceived Usefulness -> Actual Use 0.009*

Perceived Usefulness -> Purchase Intention 0.046**

Purchase Intention -> Actual Use 0.023**
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