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Introduction
The surge in the global use of internet-based 
technologies and IT innovations from over 
14 million in 1993 to over 3 trillion in 2016 
(Internet Live Stats, 2016) is critical for socio-
economic growth. Studies linked internet use 
to national income and social accounting, 
corporate performance, and individual 
productivity (Makokha & Ochieng, 2014). 
However, enterprise systems (ES) is one of 
such customized IT innovations whose buzz in 
different contexts has tremendously affected 
inter-and-intra-firm alignment and customer 
service delivery (Awa, 2019). Scholars (Martins 
et al., 2014; Thomas et al., 2014; Yurdakul et al., 
2014) posit that an integrated ES solution builds 
competitive advantages for firms, given that 
it strategically completes order management, 
inventory control and warehouse management, 
quality control processing, advanced forecasting 
and material requirement planning (MRP), 
manufacturing, financial management, CRM, 
business intelligence, payroll, catch weight 
processing, and e-commerce functionality. 

ES tracks day-to-day business activities and 
schedules staff to meet up with customer 
demands. Despite these, many entities are 
still behind in ES adoption owing to many 
factors. Studies on the diffusion of technologies 
seem endless and mature in some economies 
(Venkatesh et al., 2012) because of countless 
stakeholders’ perspectives, technologies and 
contexts, units of analysis, theories and research 
plans (Williams et al., 2015). Williams et al. 
(2015) and Tarhini et al. (2016) show that IS 
models explain differently the relationship 
amongst attributes, contextual factors, beliefs, 
attitudes and intentions; and almost threw 
analysts into confusion. Venkatesh et al. (2003) 
attempted to unequivocally harmonize adoption 
views, and to reduce the confusion therein when 
they subsumed and collapsed eight alternative 
theories into unified theory of acceptance and 
use of technology (UTAUT). 

The initial version of the UTAUT article 
captured performance expectancy (PE), 
effort expectancy (EE), social influence (SI) 
and facilitating conditions (FC) as the core 
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determinants of intention and behaviour in any 
contexts; and voluntariness of use and some 
demographic factors served as moderators 
(Venkatesh et al., 2003; Williams et al., 2015; 
Tarhini et al., 2015). Although, the eight 
models earn robust theoretical and/or empirical 
supports, as well as validated inventory of 
psychometric measurements and underpin 
many IS studies (Venkatesh et al., 2012; Tarhini 
et al., 2016), the hybrid strength of UTAUT 
outweighs the solo effects of each in explaining 
adoption (Venkatesh et al., 2012). UTAUT is 
well-celebrated for its simplicity, parsimony 
and robust lenses into understanding adoption 
(Tarhini et al., 2016), given its extensive cross-
economy acceptance, and diverse-context 
supports (Kamoun & Almourad, 2014; Martins 
et al., 2014; Yurdakul et al., 2014; Tarhini et al., 
2016). However, more research is still needed 
to review the performance of UTAUT and/
or to reassess its findings, limitations or future 
directions (Williams et al., 2015) in keeping 
with Alvesson and Karreman’s (2007) demand 
for critical advancement of theories. Scholars 
(Venkatesh et al., 2012; Awa & Ojiabo, 2016) 
opine that irrespective of the growing scholarly 
encomiums for many IS frameworks and given 
that everything changes overtime, all yearn for 
continual systematic inquiry and theorizing that 
reflect factor extension and wider context uses, 
as well as replication to improve their theoretical 
and practical strengths. 

Dwivedi et al. (2017) applauded the original 
UTAUT for its considerable amount of variance 
in intention and use, though they blamed it for 
theorizing some relationships that rarely apply 
to all contexts, for omitting some potentially 
important relationships, and for excluding 
some crucial constructs that explain acceptance. 
UTAUT rarely gives sufficient explanation on 
adoption of new technologies in a voluntary 
context, given its initial focus on large enterprise-
context adoption (Venkatesh et al., 2003; 
Venkatesh et al., 2012). Further, the moderators 
specified in the original UTAUT seldom enjoy 
cross-context epoch, and the omission of 
attitude and the path from facilitating conditions 
to intention is a bit worrisome. Therefore, the 

research community is in dire need for improved 
UTAUT framework that integrates other cognate 
models in order to address customer needs and/
or customer-context issues in an environment 
characterized, amongst others, by competition, 
informed market, and product obsolescence. 
Alatawi et al. (2012) posit that to identify 
specific factors within the contexts and to 
establish the underlying relationships amongst 
the factors, UTAUT requires integrating other 
adoption theories to have more comprehensive 
theoretical lenses. Studies (Alalwan et al., 2018; 
Choudrie et al., 2018; Holzmann et al., 2018) 
show that UTAUT and UTAUT2 frameworks 
seem reticent on the issues of perceived trust 
(PT) and its connection with privacy and 
security, as well as the degree to which there are 
symmetric fits between technology’s tasks and 
customer needs. PT allays the fears of insecurity 
in virtual setting (Awa et al., 2015a; Tarhini et 
al., 2016; Alalwan et al.,), given that on-line 
transactions are often besieged with privacy, 
safety and security concerns. Within customer-
context, trust is a critical determinant of intention 
to use (Hanafizadeh et al., 2014; Alalwan et al., 
2018) and without technology’s fits with tasks, 
actual usage rarely gives full adoption picture 
(Goodhue & Thompson, 1995). 

The a priori expectation is that integrating 
UTAUT with customer-context architecture 
complements and/or extends extant factors 
and builds more encompassing theoretical 
framework that offers improved innovative 
thoughts and prediction of technology 
acceptance/use. Task-technology-fit (TTF) and 
PT factors are connected to perceived credibility 
since in customer-context; they determine the 
possibility of engaging in web transactions 
(Yousafzai et al., 2010; Kesharwani & Bisht, 
2012). Kesharwani & Bisht (2012) opine that 
the high uncertainty, intangibility, heterogeneity, 
discomfort and insecurity, and sometimes vague 
outcomes of some online transactions inhibit 
customers’ confidence and adoption readiness. 
Similarly, technology’s capability to address 
specific needs serves as critical adoption factor 
- technology must fit user’s needs and improve 
performance for it to gain user endorsement 
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(Goodhue and Thompson, 1995: Dishaw & 
Strong, 1999; D’Ambra et al., 2013). This paper 
advances knowledge further and identifies future 
research directions by attempting to critically 
review and extend UTAUT framework. It 
proposes a framework that integrates UTAUT 
with TTF and PT factors, and tested it in attempt 
to factor-in customer-context epoch, to unveil 
the individual and integrated strengths of factors 
in explaining adoption, and to improve upon 
UTAUT’s theoretical utilities. This paper is 
structured to reflect a review and proposition of 
theoretical framework, research approach and 
data collection, testing the proposed framework, 
discussion and conclusion.   

UTAUT and Study Framework
The analysis of alternative adoption theories, 
especially the precursors of UTAUT, exposes 
myriad of similar constructs and the decision to 
choose the most context-specific ones. UTAUT 
is a compendium of theories made of four core 
determinants of intention and use and four 
moderators of key relationships based on such 
analysis of constructs. Venkatesh et al. (2003) 
integrated the competing adoption theories - 
TRA, TAM, Motivational Model (MM), TPB, 
combined TAM and TPB (C-TAM-TPB), MPCU, 
IDT and SCT. TRA assumes human behaviour 
is driven by intention, which is a function of 
attitude and subjective norms (Ajzen, 1991). 
However, Dwivedi et al. (2017) observe that the 
snags of TRA informed the theoretical directions 
of Ajzen’s (1991) more comprehensive TPB and 
Davis’ (1989) more parsimonious and widely 
used TAM. TAM explains adoption in terms of 
perceived usefulness (PU) and perceived ease 
of use (PEOU); while TPB added perceived 
behavioural control as a critical determinant in 
order to make up for Ajzen’s (1991) ordeal of 
not dealing with behaviours where people have 
full volitional control. Further studies proposed 
a hybrid model of elements of TAM and TPB 
(C-TAM-TPB) in Decomposed Theory of 
Planned Behaviour (DTPB) to predict intention; 
similar to TAM and in contrast with TPB, DTPB 
decomposed attitude, subjective norm, and 
perceived behavioural control into the belief 

structure of adoption (Taylor & Todd, 1995; 
Venkatesh et al., 2003). Venkatesh & Davis 
(2000) extended TAM to TAM2 to accommodate 
subjective norm as an additional predictor of 
intention in the case of a compulsory setting. 
Although Thompson et al. (1991) refined the 
model in the light of IS/IT adoption context, 
the model of perceived credibility utilization 
(MPCU), which largely originates from 
Triandis’ (1977) theory of human behaviour 
competes with the propositions of TRA and TPB 
frameworks.

Rogers’ (2003) IDT proposed five generic 
attributes of innovation that influence adoption 
- relative advantage, complexity, compatibility, 
observability, and trial ability; and Bandura 
(2010) assumed social cognitive theory (SCT) 
to recognize the interface of individual factors, 
behaviour, and environment on behaviour. 
Venkatesh et al. (2003) found that these eight 
models integrated explained about 17 and 53% 
variance in intention; and outperformed all 
the eight models individually; and explained 
about 70% of variance in intention using the 
same data. UTAUT is celebrated and has 
leveraged context extension theories (Alvesson 
& Karreman, 2007; Venkatesh et al., 2012), 
especially when Venkatesh et al. (2012) added 
hedonic motivation, habit and price-value 
in their more cohesive UTAUT2. It enjoys 
robust theoretical and empirical validation and 
underpinned general IT adoption studies (Zhou 
et al., 2012; Gangwar et al., 2014) and specific 
studies on tablet PCs (Anderson et al., 2006), 
m-services/devices acceptance (Carlsson et al., 
2006), and mobile application acceptance (Yang, 
2010). Other cross-context supports of UTAUT 
stems, amongst others, from mobile banking 
(Khraim et al., 2011); internet banking (Martins 
et al., 2014; Tarhini et al., 2016); e-learning 
(Fang, 2014); webinars (Khechine et al., 2014); 
e-government services (Nripendra et al., 2017); 
internet technology (Touray & Salminen, 2013); 
wikis (Toh, 2013); face-book and social media 
(Serbern, 2014); cloud computing (Alharbi, 
2014); and smart mobile (Ally & Gardiner, 
2012).



STUDYING ENTERPRISE SYSTEMS’ ACCEPTANCE USING INTEGRATED UNIFIED THEORY	 101

Journal of Sustainability Science and Management Volume 15 Number 5, July 2020: 98-126

Studies in North and South America 
(Serbern, 2014; Thomas et al., 2014); Oceania 
(Ally & Gardiner, 2012; Casey & Wilson-
Evered, 2012); Middle East and North Africa 
(Nassuora, 2013; Yurdakul et al., 2014); Sub-
Saharan Africa (Karuri et al., 2013; Tibenderana 
& Ogao, 2008); Europe (Kocaleva & Zdravev, 
2014; Martins et al., 2014); and Asia (Fang, 
2014; Raman et al., 2014) affirmed UTAUT 
framework an accurate predictor of system’s 
acceptance. While these affirm UTAUT as 
one of the most widely accepted models to 
predict the factors that influence adoption, it is 
far from spanning sufficient criteria to emerge 
an ideal model. Specific consumer-context 
issues as TTF and PT seem lacking; thus, the 
proposed model rarely addresses all issues in 
different contexts. The framework captures 
adoption defined in terms of adopters and none-
adopters based on the link between adoption 
and behaviour/intention, given the theoretical 
and empirical evidence (Ajzen, 1991; Taylor 
& Todd, 1995; Foon & Fah, 2011). Venkatesh 
et al. (2012) glamour for context extension 
and cross-country tests of UTAUT framework 
but rarely emphasized integration with other 
theories that could improve its theoretical 
insights. The integration of TTF is informed by 
empirical evidence (Junglas & Watson, 2008; 
Gebauer & Ginsburg, 2009) that shows that 
users are predisposed to accept technologies 
that fit their needs and improve performance. 
From Goodhue and Thompson (1995), we 
extend TTF to integrate task complexity (TTF1) 
and task interdependence (TTF2) on accounts 
that matching task demands and technology’s 
capabilities positively affect adoption. 

PT treats insecurity of personal details 
since studies (Daniel & Jonathan, 2013; Awa et 
al., 2015a; Awa et al., 2015b; Awa, 2019) show 
that users back-out of the bargain if information 
privacy and security is not guaranteed. From 
literature (Alalwan et al., 2018; Venkatesh et 
al., 2012; Riffai et al., 2012), we adopt hedonic 
motivation of UTAUT2 in order to key into the 
new mechanisms of intrinsic drives (pleasures 
and funs derivable from using the technology), 
financial limitations and automaticity attached 

to the model. We followed the path of Dwivedi 
et al. (2017) to exclude the moderators from 
the original UTAUT model, and to identify the 
remaining relationships in the original UTAUT 
plus the inclusions of TTF and PT. Adoption 
has two options; a firm is either an adopter or 
non-adopter to reflect dichotomous explanation 
in figure 1. Under the proposed framework, we 
identified and modelled seven constructs from 
extant studies (Zhou et al., 2012; Oliveira et al., 
2014; Venkatesh et al., 2012) to play the role of 
direct determinants of adoption or non-adoption.

Effort Expectancy (EE)
EE is an antecedent of technology adoption 
that crosscuts PEOU (TAM/TAM2/DTPB) and 
complexity (IDT) – it deals with perceived 
convenience of using systems. It measures 
the extent to which a technology is perceived 
simple to understand, learn or operate than 
its substitutes (Rogers, 2003; Davis, 1989). 
Mental effortlessness attracts more adoption 
whereas technologies with steep learning curve 
as well as higher mental effort, workload and 
stress are thought risky to adopt (Pynoo et al., 
2011). Often ES is perceived very complex and 
difficult to implement perhaps owing to complex 
organizational processes (Xue et al., 2005), 
which limits the amount of knowledge to absorb 
before actual use (Yi & Davis, 2003). Whereas 
some studies (Hung et al., 2009; Pynoo et al., 
2011; Fang, 2014; Hung et al., 2013; Martins 
et al., 2014;) found EE a strong adoption 
predictor; others (Zhou et al., 2010; Yu, 2012; 
Toh, 2013; Yang, 2013) found otherwise. PEOU 
significantly influences attitudes towards e-Gov 
service and mobile e-Gov services (Hung et al., 
2013), and electronic document management 
system (Hung et al., 2009). Arising from the 
preceding theoretical and empirical supports, we 
hypothesize the relationship.

H1: EE significantly affects adoption of ES 
technologies; when the effort expected to 
operate ES is perceived complex, adoption is 
purportedly low.
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Performance Expectancy (PE)
Rooted directly to TAM (Davis, 1989) and 
DTPB (Taylor and Todd, 1995b), and indirectly 
to the utilitarian and social exchange theories, 
PE somewhat overlaps with extrinsic motivation 
(MM; Triandis, 1980), job-fit (MPCU; 
Thompson et al., 1994), outcome expectations 
(SCT; Compeau and Higgins, 1995b), relative 
advantage (IDT; Rogers, 2003), and PU (TAM/
TAM2; Davis, 1989). It defines innovations 
perceived better than extant ones in terms of 
saving time, money and effort, convenience, 
fast response and service effectiveness; and 
increasing real-time knowledge sharing and 
ultimately building of competitive advantage 
(Venkatesh et al., 2012; Zhou et al., 2012). 

The relationship between PU and attitudinal 
behaviour is well investigated (Hung et al., 
2009; Hung et al., 2013; Lin et al. 2011) in 
e-Gov adoption. Venkatesh et al. (2003) judged 
PU and relative advantage as the root constructs 
of PE and argued that PE represents a significant 
influence on attitudes. Innovations perceived to 
offer improved benefits over the existing ones 
are more likely adopted (Faaeq et al., 2014; 
Rogers, 2003) although other studies (Faraliza 
et al., 2014; Lian, 2015; Yueh et al., 2015) found 
no relationship between PE and use. Similarly, 
PE is a critical adoption predictor (Harfouche, 
2010; Yu, 2012; Tarhini et al. 2016; Alrajawy 
et al., 2016) though other studies (Shiau et al., 
2009; Ramdani et al., 2009; Yoon & George, 

Figure 1: The proposed integrated framework
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2013) found it one of the most significant 
adoption drivers. Based on the above theoretical 
argument, we hypothesize thus.

H2: PE significantly affects enterprises’ adoption 
of ES solution; when the ES’s perceived value is 
high, adoption is much more guaranteed.    

Facilitating Conditions (FC)
FC involves creating enabling environment to 
avoid extinction (Triandis, 1980; Thompson et 
al., 1994). FC draws concepts from the other 
frameworks, including facilitating conditions 
(MPCU), perceived behavioral control of 
TPB and DTPB, and compatibility of IDT. FC 
emphasizes the availability of infrastructures 
and cognate skills (e.g., technical know-how and 
vendor supports) and support resources (e.g., 
internet/technical infrastructures, user time, 
and developers) needed to exploit the potentials 
of proposed systems (Awa et al., 2015b; Awa 
& Ojiabo, 2016; Zhou et al., 2012). Tarhini et 
al. (2016) posit that multiple organizational 
programmes to promote and support ES remove 
adoption barriers. When PE and EE are available 
to predict adoption, FC becomes an insignificant 
adoption predictor (Venkatesh et al., 2003) 
though other studies (Chiu et al., 2010; Schaupp 
et al., 2010; Carter et al., 2012) found FC 
significant even when EE and PE are present. 
Further evidence (Arteaga et al., 2014; Gangwar 
et al., 2014; Moghawemi et al., 2012) confirms 
that top management provides support climate, 
communicates and reinforces corporate values 
through articulated vision, and thus, serves as 
one of the most critical adoption determinants of 
innovations. Conversely, studies (Singeh et al., 
2013; Fang, 2014; Martins et al., 2014) found 
that FC does not influence use behaviour. We 
present our argument hypothetically below.

H3: There is a significant relationship between 
FC and ES adoption; when the enabling        
resources are available, adoption is guaranteed. 

Social Influence (SI)
SI defines the psychological motives of 
behaviour(s) shaped by group or other peoples’ 

influences (Ajzen, 1991; Taylor & Todd, 1995). It 
tells the degree to which an individual perceives 
that other important persons in cohesiveness 
and social proximity believe in innovation. SI 
is composed of and resembles subjective norms 
(TRA, TAM2, TPB and DTPB), social status 
(MPCU) and image (IDT). Chinese adoption 
of mobile technologies (Park et al., 2007) and 
mobile phones (Samson & Hornby, 1988) were 
informed by the need for communications, 
social status and attitudinal change. Younger 
users of communication interfaces are shaped 
by SI because they are at social development 
and learning stage of life (Ling & Yttri, 2002) 
though SI has indirect impact on intention via 
PU (Venkatesh & Davis, 2000). Similarly, 
studies (Chiu et al., 2012; Gao & Deng, 2012; 
Kesharwani & Bisht, 2012; Martins et al., 
2014; Isaac et al., 2017a) found SI an important 
antecedent adoption factor and others (Addo, 
2014; Faaeq et al., 2014; Faraliza et al., 2014; 
Nysveen & Pedersen, 2014) made the contrast. 
For instance, Chiu et al. (2012) studied the 
adoption of internet sport lottery in Taiwan and 
found SI a critical factor across ages and internet 
experiences that influences lottery gaming and 
online betting. Gao and Deng (2012) found that 
SI affects PE of technology use in their study 
of acceptance of mobile e-book application. 
Consequent upon these, we propose the 
following hypothesis.

H4: There is significant relationship between 
SI and adoption of ES technologies; when SI is 
strong, adoption is most likely. 

Hedonistic Motivation (HM) 
The rational and economic entity calculates 
the outcomes of alternatives and invests in the 
most intrinsically gratifying. Venkatesh et al. 
(2012) factored hedonic drives into UTAUT2 
and conceptualized it as intrinsic motivation 
or feelings of pleasure, cheerfulness, joy, 
enjoyment or fun from technologies. A review of 
consumer behavior and technology acceptance 
literature, as well as different IS context-studies 
(Cheng et al., 2006; Dickinger et al., 2006; 
Lin & Hsieh, 2011; Riffai et al., 2012; Li and 
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Lu, 2011; Alalwan et al., 2018) found intrinsic 
motivation a critical determinant of technology 
acceptance. Cognitive absorption was confirmed 
an intrinsic variable in enhancing PU (Agarwal 
& Karahanna, 2000); HM found a significant 
adoption determinant in the choice of mobile 
technologies (Dickinger et al., 2006) and social 
networking tools (Li and Lu, 2011); and HM’s 
indices were used in more productive manners 
requiring less effort and more perceived value 
(Cheng et al., 2006). If the HM of using 
an application is high, the overall benefits 
perceived by using it increase, and accordingly, 
that contribute to both the PE and the price 
value of using the application. Therefore, we 
hypothesize thus:

H5: The relationship between HM and ES 
adoption is significant; adoption intensifies 
when the decision-making group is influenced 
by pleasures, playfulness and fun.

Task Technology Fit (TTF)
TTF defines the extent, to which a system suits 
the users’ interests, tasks and needs (Lin & 
Wang, 2012; Lu and Yang, 2014). It explains 
the degree to which ES assists users to complete 
their required tasks in the schedule. Goodhue 
and Thompson (1995) posit that full picture of 
task characteristics in the use of any technology 
within organizations requires considering if 
the technology involved fits the task or not. 
TTF views task-context by its complexity and 
interdependences (Goodhue & Thompson, 
1995) and explains that fitting task demands 
that technology’s fit capabilities make for faster 
adoption and superior services (Norzaidi and 
Salwani, 2009; Alatawi et al., 2012; D’Ambra 
et al., 2013). For task complexity, scholars 
(Lin & Huang, 2008; Zhou et al., 2012) posit 
that technology is adopted to the extent that 
it streamlines the structure of complex tasks 
and their interrelationships in meeting the 
task demands. Task complexity increases 
proportionately with innovation adoption 
(DeSanctis & Poole, 1994; Huang et al., 2006); 
thus, tasks with high complexity generally 

require a concomitant technology to facilitate 
progression. We hypothesize below.

H6: The complexity of tasks positively affects ES 
adoption; the more complex a task is the more 
likelihood to adopt ES provided it streamlines 
and simplifies them. 

Task interdependence explains the 
degree of interconnectivity amongst tasks and 
organizational units (Goodhue & Thompson, 
1995), given that interconnectedness between 
jobs/activities explains that task’s successes 
depend largely on the performance of intra and 
inter units/divisions supportive tasks (Norzaidi 
& Salwani, 2009; D’Ambra et al., 2013). 
When people and tasks are interdependent, 
people seek real-time exchange of information 
(Alatawi et al., 2012) and show likelihood to 
adopt technologies with the capabilities to co-
ordinate, develop effective task performance 
strategies, clarify task assignments, obtain 
performance feedback and make informed 
decisions (Goodhue & Thompson, 1995;Andres 
& Zmud, 2002). Other scholars found that 
tasks interdependence motivates the adoption 
of significant technologies to facilitate task 
processes more than independent tasks 
(Kiggundu, 1983; Norzaidi & Salwani, 2009); 
thus, the effectiveness of hardware and software 
increases with increasing task interdependence 
(Shih et al., 2008; Hansen & Kautz, 2004).    

H7: There is strong relationship between task 
interdependence and ES adoption; when tasks 
are interrelated and interdependent, adoption of 
ES effectively integrates them smoothly. 

Perceived Trust (PT)
When the perceived credibility of a technology 
is doubted in terms of threats of fraud and 
limited virtual stores, data mining, data security 
and personal information privacy (Awa et al., 
2015a); people tend to develop cooled feet 
over its adoption. PT is an aspect of customer-
context issues that defines individual’s intention 
to depend on the others’ integrity, benevolence 
and ability regardless of the trustor’s inability 
to affect or control the other parties’ behaviours 
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(Gefen et al., 2003; Sriratanaviriyakul et al., 
2017). The willingness to trust another is 
determined by established ability, honesty, and 
goodwill. Trust is a critical adoption factor in IS 
context (Awad & Ragowsky, 2008; Cyr, 2008; 
Luo et al., 2010; Zhou et al., 2012; Hanafizadeh 
et al., 2014); trusted websites possess quality 
information and attract visual designs (Cyr, 
2008) though Awad and Ragowsky (2008) 
found positive relationship between the quality 
of word-of-mouth and perceived trustworthiness 
in online bulletins. Similarly, trust is a key 
determinant of adoption of m-banking (Zhou 
et al., 2012; Hanafizadeh et al., 2014) and had 
significant influence on intention and PE (Luo 
et al., 2010).  

H8: PT in handling transaction details 
significantly affects ES adoption. 

Privacy and security as indicators of 
PT essentially determine user’s willingness 
to engage in digital interactions especially 
when transactions move beyond the confines 
of simple concept and require exchanges of 
money and sensitive personal details (Daniel 
& Jonathan, 2013; Awa et al., 2015b). Online 
information travels through many unsecured 
systems and may be intercepted and/or 
misused; hence, people leave websites when 
personal information is requested (Greene, 
1997; Benassi, 1999). Privacy gives rights to 
control oneself information (Hugl, 2011); and 
to regulate disclosure and dissemination of 
personal information (Van De Garde-Perik et 
al., 2008) as well as what virtual stores make 
of the information afterward. Further, privacy 
spans control over identity anonymity, personal 
space privacy (the visibility of the user’s 
online self-representation), and communication 
privacy (data regarding network connection, 
such as IP address, length of connection or 
user’s other messages) (Sriratanaviriyakul et 
al., 2017; Zhang et al., 2010). When creating a 
site profile, disclosure is often made about the 
kind of data to collect, where to store them, and 
how to use them. Krasnova et al. (2009) found 
four main privacy issues: general accessibility 
(intercept by unauthorized parties); social threats 

(uncontrollable actions of other users, such as 
tagging or posting humiliating content on the 
user’s profile); organizational threats (misuse of 
personal information by providers and/or third 
parties such as online marketing agencies); and 
identity theft. Security involves the technical 
apparatus employed by the provider to ensure 
that users’ personal data is well-managed to 
maintain privacy policy and minimal risk of 
dangers. 

However, mixed results besieged studies 
that examined the relations between privacy 
concerns, perceived security, and trust in web 
shopping. Belanger et al. (2002) found that 
low trust for websites attracts insecurity of 
transactions because a third party may hack 
into another’s credit card and other personal 
details. Lack of trust in online transactions has 
negative relationship with customer attitude, 
intention to buy, and purchase behavior (Clarke, 
1999; Swan et al., 1999). Trust and security 
issues are the most critical adoption factors 
(Harfouche, 2010; Yuen et al., 2010; Daniel 
& Jonathan, 2013) though Tufekci (2008) 
found little or no relationship between online 
privacy concerns and information disclosure; 
users manage their online communities and not 
restricting the type of information to disclose. 
Boyd (2007) studied how teenagers build social 
network profiles and found that they fabricate 
their personal information such as name, age, 
and location and limit who sees the content 
as a response against their parents. Drawing 
from Hofstede’s (1991) cultural dimensions, 
Cho et al. (2009) studied the impact of cultural 
differences on users’ perception and behaviour 
and found that users of high individualism 
exhibit strong desire for privacy and show 
sensitivity to potential threats of intrusion, 
which often debars them from sharing much of 
their life information online. Sharbaugh and Le 
Trang’s (2012) qualitative study found that the 
Vietnamese perceived privacy involves keeping 
personal information away from individuals 
who might use such information for malevolent 
purposes. The Vietnamese are more concern 
with privacy threats from individuals (e.g., 
friends, colleagues, or hackers/thieves) than 
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from entities (e.g., government, corporations, or 
marketers). We formulate the hypotheses below.

H9: Adopters’ concerns regarding security have 
positive relationship with ES adoption.
H10: Adopters’ concerns regarding information 
privacy have positive relationship with ES    
adoption.

Methodology     
The positivist, anti-positivist and triangulation 
paradigms are the intellectual traditions in the 
design and collection of data for any study; each 
is based on the assumptions about social entity 
(ontology), knowing reality (epistemology), and 
how to access what is known (methodology). 
Positivist orthodoxy assumes the deductivism 
of the natural sciences (Saunders & Tosey, 
2013; Edmonds and Kennedy, 2012); the anti-
positivism emphasizes subjective meaning 
of social actions (inductivism); and then 
triangulation mixes the two, where one tradition 
is complementary. The paradigm chosen guides 
both the philosophical assumptions about the 
research and the selection of instruments, tools 
and methods (Ponterotto, 2005). To unveil 
oblique or orthogonal relationships between 
the constructs in the proposed framework and 
the hypothesized relationships, the study adopts 
ontological realism backed up by positivist 
epistemology and relatively deterministic and 
nomothetic methods because of the emphasis 
on observation-based objectivity and cause and 
effect. The choice is based on two scholarly 
submissions - first, Orlikowski and Baroudi 

(1991) classify IS research in positivist tradition 
if there is evidence of quantifiable measures 
of variables, formal propositions, hypotheses 
testing and drawing of inferences (testing 
the theory); and second, Mukherji and Albon 
(2009) posit that a positive philosophy leads 
to a systematic and scientific approach to 
research and therefore lends itself to the use of 
quantitative methods. 

Population and Instrument   
A self-report questionnaire of 35 statement 
items targeted a purposive sample (experience 
and judgment guided choice of cases) of 25 
managers/service executives and 35 IT operators 
from each of the five (300 respondents on the 
whole) leading fast food operators (Genesis, X1; 
Kilimanjaro, X2; Pepperoni, X3; Deli Spices, 
X4; and The Promise, X5) in Port Harcourt (see 
table 1 below). The questions therein relate to 
(1) age, (2) gender, (3) educational qualification 
and (4) ICT experiences, and (5) modules of ES 
used - demographic details (1-4) were measured 
using nominal scale. We had valid returns of 191 
or 64 percent made up of 64 managers/executives 
and 127 IT operators. Further description of the 
respondents is reported in table 2, where gender 
was 63.35 per cent males and 36.65 per cent 
females; age bracket varied from 16 to 65 years 
and ICT experience was based on years; and 
education was 35.60 per cent for SSCE, 29.31 
per cent for diploma/NCE and 35.08 per cent for 
B.Sc. or above. However, the firms studied have 
staff strength of between 100 and 500, which 
is in keeping with OECD’s (2002) stipulations 

Table1: Sample description

Enterprise Number 
Administered

Managers/
Executives

IT operators Returns

X1 60 25 35 38

X2 60 25 35 45
X3 60 25 35 39
X4 60 25 35 32
X5 60 25 35 37

Total 300 125 175 191
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for SMEs in developed and emerging nations; 
and the number of respondents was driven by 
the fact that each of these enterprises has at least 
10 active branches in the city of Port Harcourt. 
Aside these firms being duly registered with 
the relevant statutory government agencies in 
Nigeria, they are known to use ES to integrate 
their operations within the units and beyond, 
including banks, raw material vendors, off-shore 
corporate customers and other stakeholders. 
Port Harcourt was chosen based on critical 
mass theory informed by cluster of ministries, 
parastatals, expatriates and major Nigeria’s 
tribes owing to huge oil deposit and commercial 
activities.

The unobserved variables (or constructs) in 
the framework have well-developed measures 
and scales from extant IS literature. The 
observed items that describe the constructs were 
based on validated instruments from extant IS 
theories/studies (see table 3) though they were 
still reviewed by informed persons and pre-
tested on 12 experts, and their feedbacks used 
to revise, and to contribute to content validity 
and reliability of those items. The test items 

were scaled on a 5-scale continuum of Likert-
type measurement (from strongly agree, 5 
through strongly disagree, 1) as commonly used 
in questionnaire-based perception studies. Post 
graduate students at University of Port Harcourt 
were drafted and coached to administer the 
questionnaire; they briefed participants on the 
aims of the study and the issues of confidentiality 
of information. 

The focus of some questions was to measure 
the frequency of use of ES and average use of 
the system. A range of common ES systems 
(Microsoft, SAP, Infor, and Oracle) used by firms 
were offered for the survey participants to thick 
the ones their enterprise adopt at the time of this 
study though the option for non-adopters was 
also provided. Although participation was purely 
voluntary, the students encouraged responses by 
reminding the participants of the patronage of 
different units/divisions of University of Port 
Harcourt and promised more business accords 
in future. However, to minimize the fear of bias 
associated with non-probability samples; we 
rely on Chein’s (1981) view to restrict and to 
precisely define the population.

Table 2: Subjects’ demographic profile

Category Frequency Percentage 

Gender:
Male 
Female 

121
70

63.35
36.65

Age bracket
16 - 25 years 
26 - 35 years 
36 - 45 years 
46 and above 

88
67
30
6

46.07
35.08
15.71
3.41

Education
Senior School Certificate Examination (SSCE) 
Diploma/NCE 
B.Sc. and above 

68
56
67

35.60
29.31
35.08

ICT experience 
Less than 5 years
5 years and above

58
133

30.37
69.63
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Results 
One of the targets of this study was to unveil 
the specific nature of ES implementation by the 
sampled firms. Table 3 presents all firms in the 
fast food as using ES software though Oracle 
(32 percent) serves as the market leader with 
approximately one third of the market. SAP 
and Microsoft are the market challengers with 
their market control of 28 and 25 percent while 
Infor seems the market niche with a market 
share of 24 percent. However, 19 percent of 
the participants use other ES systems outside 
the options listed in the questionnaire. The 
free text answers provided in the questionnaire 
permitted responses that relate to systems 
mostly designed in-house or specifically made 
for the firms’ respective industries. The other 
interests of the study involve more rigorous 
analysis and interpretation. Our test statistic 
involves structural equation modelling (SEM) 
and multiple regressions analysis (MRA). 
SEM combines and extends factor analysis and 
MRA; both are symmetric tests and report net-
effect on dependent variables (Woodside, 2014) 
though SEM’s parameter estimates lead to more 
accurate results by simultaneously estimating 
structural relations with less restrictive 
assumptions in selecting variables (Jöreskog & 
Sörbom, 1993). Specifically, we use PLS-type 
SEM to assess scales’ validity, and to test the 
proposed framework.

Scholars note that whereas the LISREL-
type SEM bases on the covariance structure of 
the latent variables; PLS is a component-based 
approach for a predictive research framework 
(Jöreskog and Sörbom, 1993) and thus, avoids 
inadmissible solutions and factor indeterminacy 
(Fornell and Bookstein, 1982). Wold (1985) 
developed PLS as a multivariate path technique to 
handle a second generation of SEM or situations 
where the exogenous and endogenous variables 
and a series of cause-and-effect relationships 
exist; thus, it is suited for explaining complex 
relationships and for building theories. A 
framework like this has many exogenous latent 
variables with causal paths; thus, meeting the 
conditions of PLS. Further, the psychometric 
evaluation of items using factor analysis meets 
one of the critical conditions of path analysis 
(Fornell & Bookstein, 1982; Hair et al., 2010), 
and with a sample of 300; SEM analysis is good, 
given its minimal restrictions on the sample size 
and residual distributions (Jöreskog & Sörbom, 
1993). 

Measurement model and Normality test 
We checked for skewness and kurtosis to test the 
univariate normality for each variable and we 
found that the values for each were within their 
thresholds. The values for all the items in the 
constructs support the normality of univariate 
distribution; the skewness values were less than 
the threshold of 3 and the kurtosis values less 
than 8.

Table 3: ES systems adopted in sampled SMEs

ES Systems Absolute Relative

SAP 54 28
Microsoft 47 25

Oracle 61 32
Infor 24 12.57

Other ES software adopted 19 9.95
No ES system adopted - -

* Note: the sum of relative frequencies exceeds 100% because some participants’ employers use more than 
one ES system.
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Table 4: Operationalization and normality test

Constructs and 
item sources Test items Skewness Kurtosis

Effort expectancy 
(EE) (Cheung 
and Vogel, 2013; 
Martins et al., 2014)

• I find ES software easy to learn (EE1).
• I find ES software quite simple and understandable (EE2).
• I find the ES solution flexible to interact with (EE3). 
• I enjoy every bit of convenience with ES software (EE4)

-1.138
-0.751
-1.459
-0.713

1.149
0.231
-1.177
0.394

Performance 
expectancy (PE) 
(Martins et al., 
2014; Venkatesh 
et al.,  2012; Lian, 
2015)

• ES software helps me to accomplish my tasks faster 
(PE1).

• I easily complete my tasks with effectiveness when I use 
ES software (PE2).

• I save resources using ES software (PE3).
• My productivity improves with ES software (PE4).
• Real-time interaction exists with ES software (PE5).

-1.122

-0.731
-1.559
-0.863
-0.811

1.049

0.330
-1.180
0.304
0.239

Facilitating 
conditions (FC) 
(Venkatesh et al., 
2012; Venkatesh et 
al., 2003)

• Provision of the necessary internal infrastructures (FC1). 
• Provision of hardware and software (FC2).
• Availability of skills and know-how (FC3). 
• Managerial support (FC4).
• Training and technical assistance (FC5).

-1.522
-0.778
-1.695
-0.836
-0.861

1.240
0.201
-1.191
0.345
-0.335

Social influence (SI) 
(Venkatesh et al., 
2012; Lu & Yang, 
2014)

• My family encourages me to use ES solution (SI1). 
• My close peers influence my decision to use (SI2).
• Some of my co-workers say it is a good business to use 

ES software (SI3). 
• Some experts I know encouraged me to use it (SI4).

-1.632
-0.531

-1.699
-0.743

1.145
-0.723

1.107
0.894

Hedonistic 
motivation (HM) 
(Venkatesh et al., 
2012)

• Using ES is fun (HM1).
• Using ES is enjoyable (HM2)
• Using ES is entertaining (HM3)

-1.532
-0.643
-1.795

1.195
0.731
-1.107

Task-technology fit 
(TTF) (Zhou et al., 
2010; Lu & Yang, 
2014)

• ES software fits my work task (TTF1) 
• ES is critical for my work task (TTF2)
• ES meets my work demands (TTF3)
• ES fits with my interests (TTF4)
• ES appropriate to my job (TTF5)

-1.922
-0.853
-1.995
-0.834
-0.844

1.120
-0.813
1.007
1.102
0.843

Perceived trust (PT) 
(Yu, 2012; Daniel & 
Jonathan, 2013)

• I feel ES software provides transaction safety (PT1).
• I feel ES software provides security environment (PT2).
• I feel ES software provides me with privacy (PT3).
• I feel with ES software environmental and legal control is 

ensured (PT4). 
• I feel ES software creates absence of threat of fraud 

(PT5).

-1.632
-0.993
-1.795

-0.563

-0.541

1.101
1.100
-0.031

1.124

1.131
Adoption (AD) • I feel ES creates ubiquitous interactions within the value 

chain (A1).
• I feel ES improves my firm’s competitive advantage (A2).
• I feel ES makes my firm to be strategic and proactive in 

action (A3).
• I feel ES provides my firm with real-time information 

(A4).

-1.612
-0.648
-1.594
-0.834

1.120
0.250
-1.104
1.108
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Model fitness (unidimensionality) was 
performed in the confirmatory factor analysis 
(CFA) followed by evaluation of items for 
reliability and validity. Before the framework 
was tested, the measures were validated and 
the relationships amongst factors within the 
proposed framework were examined. Although 
other tests were deemed fit, scholars (Fornell 
& Larcker, 1981; Hair et al., 2010) demand 
for measurement model to assess convergent 
validity, discriminant validity and reliability 
of instrument before testing the hypothesized 
relationships in the structural model. CFA 
analyses the measurement model fit, and then 
evaluates the validity of the measurement model 
(Arbuckle, 2009; Awa, 2019) with maximum-
likelihood method, to estimate the framework’s 
parameters where all analyses were conducted 
on variance-covariance matrices (Hair et al., 
2010). The maximum-likelihood confirms the 
unidimesionality of the measures and eliminates 
inappropriate items. Some indicators from the 
initial measurement model were deleted in order 
to ensure good fit between the framework and 
the data; we deleted one indicator at a time 
and then re-estimate the framework. Following 
the asymmetric approach (Ragu-Nathan et al., 
2008; Gigerenzer & Brighton, 2009; Woodside, 
2014) and the need for more informative and 
more theoretically useful results of modeling Y 
for X variables, we thereafter randomly split n = 
191 into two; the first set (n = 95 cases) was used 
as scale refinement via maximum-likelihood 

and the second set (n = 96 cases) serves as a 
hold-out sample for PLS of the measurement 
and structural models. The intent was to go 
beyond fit validities and net effects, and to test 
for predictive validity with holdout samples or 
to determine if the same factor structures were 
reproduced. 

Though some were eliminated, all the 
items were loaded on their expected theoretical 
constructs and both the hold-out and total 
samples had identical factor structure. Further 
since we work with subjective opinions and 
so, we test for common method bias (CMB) 
using one-factor test of Harman with eight 
constructs (EE, PE, SI, FC, TTF, PT, HM, and 
AD) and 35 scale items (Podsakoff et al., 2003). 
The test tells the existence of common method 
variance when one factor accounts for most of 
the covariance in the dependent and independent 
variables. The factor analysis of the scales 
unveiled that factors explained above 70 percent 
(n = 191) of the variance with the first factor 
explaining 22 percent and the last 2.7 percent of 
the total variance; confirming no threat of CMB 
as no single factor explained majority of the 
variance. To assess the model goodness-of-fit, 
we follow the instructions of Hair et al. (2010) 
to consider some fit indices for the measurement 
and structural models. Rana et al. (2017: 560) 
posit that the “descriptive fit statistics compare 
a specified model to a baseline model, typically 
the independence model, with a view to showing 
the superiority of the proposed model.” 

Table 5: Fit indices for measurement and structural models

Fit indices Benchmark Initial 
measurement 

model

Modified 
measurement 

model
CMIN/df ≤3.000 2.586 1.774
Goodness-of-fit index (GFI) ≥0.90 0.901 0.911
Adjusted goodness of fit index (AGFI) ≥0.80 0.901 0.922
Normed fit index (NFI) ≥0.90 0.904 0.921
Comparative fit index (CFI) ≥0.90 0.910 0.914
Root mean square error of approximation 
(RMSEA)

≤0.08 0.044 0.040

Tucker-Lewis index (TLI) ≥0.900 0.902 0.924
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Table 4 reports the chi-square {χ2/df(p)}, 
GFI, AGFI, NFI, CFI, RMSEA, TLI and CFI, and 
the relative adequacy established for the model’s 
fit to confirm the suitability of examining the 
individual path coefficients to the hypotheses. 
The value of 1.774 for CMIN/df is significant 
at p-value of 0.000. Similarly, other fit indices 
of the modified measurement model in the table 
were within their recommended thresholds. CFI 
is one of the most stable and robust incremental 
fit indices (Anderson & Gerbing, 1988); CFI 
and GFI must measure at least 0.90 each (Hoyle, 
1995) whereas AGFI must measure at least 0.80 
(Chin & Todd, 1995). RMSEA parsimoniously 
adjusts the index (Hooper et al., 2008) and 
measures the discrepancy per degree of freedom 
(Steiger & Lind, 1980); although its values lie 
between 0.08 and 0.10, a good fit is preferred 
to be below a more restrictive threshold of 0.08 
(Browne & Cudeck, 1993; Rana et al., 2017). 
For cross-loadings on factors and assurance of 
absence of multi-collinearity, we use tolerance 
test, Variance Inflation Factor (VIF), and Durbin-
Watson range. With VIFs less than 10 and the 
tolerance levels above 0.4 in the collinearity 
diagnostics (see table 6), none of the observed 
items showed high cross-loading threat on 
exogenous factors not intended to measure. 

The Durbin-Watson value of 1.848 
confirms absence of autocorrelation in the data 
set. We inspect and measure construct validity 
using the convergent and discriminant validities; 
for convergent validity, all the undeleted items 
had significant standardized regression weights 
with their latent constructs. Further, convergent 
validity is confirmed (see table 6) because AVE 
for every factor is greater than Fornell and 
Larcker’s (1981) threshold of 0.5 (the latent 
variables account for 50 per cent of the variance 
of the indicators) for both full data set and hold-
out sample and statistically significant at p-value 
of less than 0.0001; and the standardized path 
loadings, which are indicators of the degree 
of association between the underlying latent 
factor and each item are statistically significant 
at greater than 0.7 (Zhang et al., 2005; Awa, 
2019). The discriminant validity compared the 
AVE of each construct with the shared variances 
between it and all other constructs (Sanchez 
& Roldan, 2005); thus, the square root of a 
construct’s AVE must be larger than the inter-
construct correlations to ensure discriminant 
validity (Fornell & Larcker, 1981). A higher 
AVE than shared variance for an individual 
construct suggests discriminant validity. 

Table 6: Validity and reliability of statement items

Items Standardized 
loading (>0.5)

(n = 96) 
vs (n = 191)

M
(n = 96) 

vs 
(n = 191)

SD
(n = 96) 

vs 
(n=191)

AVE 
(>0.5)

(n = 96) 
vs 

(n =191)

CR 
(>0.7)

(n = 96) 
vs 

(n=191)

α (>0.7)
(n = 96) 

vs 
(n =191)

MSV
(n = 96) 

vs 
(n =191)

ASV
(n = 96) 

vs 
(n =191)

EE1
EE2
EE3
EE4

0.820               
0.844
0.817               
0.822
0.804               
0.812
0.816               
0.807

5.43                       
5.82 

1.56                    
1.67

0.616                 
0.605

0.912                  
0.910    

0.809                  
0.715

0.432                  
0.421

0.222                  
0.288

PE1
PE2
PE3
PE4
PE5

0.854               
0.847
0.877               
0.852
0.834     

5.19                       
4.49

  1.44                     
1.07 

0.781                  
0.881

0.821                 
0.880       

0.830                  
0.761

0.320                  
0.512

0.260                  
0.348
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 0.842
0.886               
0.827
0.888               
0.867

FC1
FC2
FC3
FC4

0.849               
0.878
0.880               
0.891
0.848               
0.859
0.871               
0.879

4.62                      
3.65

1.46                      
1. 02    

0.620                  
0.777

0.722                 
0.861        

0.782                 
0.719

0.312                   
0.408

0.290                  
0.267

S11
SI2
SI3
SI4

0.909                 
0.890
0.808                 
0.831
0.841                 
0.825
0.862                 
0.851

4.15                      
5.00

1.56                       
1.77

0.789                   
0.812

0.815                   
0.770      

0.708                  
0.725

0.268                   
0.477

0.166                  
0.308

HM1
HM2
HM3

0.718                 
0.741
0.801                 
0.810
0.822                 
0.867

5.14                       
5.12

1.63                       
1.54

0.66                       
0.57

0.77 4                  
0.820

0.802                   
0.756

0.288                   
0.417

0.276                   
0.298

TTF1
TTF2
TTF3
TTF4
TTF5

0.919                 
0.881 
0.890                
0.910
0.868                
0.895
0.874                
0.898 
0.950                
0.892

5.14                       
5.60

1.63                       
1.07

0.672                  
0.862

0.917                 
0.909      

0.720                 
0.750

0.324                 
0.434

0.131                 
0.234

PT1
PT2
PT3
PT4
PT5

0.904                  
0.870 0.878                  

0.882
0.908                  

0.876 0.896                  
0.879            
0.898                  
0.856

4.66                      
4.71

1.28                       
1.64 

0.520                  
0.671

0.784                 
0.717        

0.778                  
0.820

0.249                  
0.325

0.122                
0.222

Note: M = Mean; SD = standard deviation; α = Cronbach’s alpha; CR = Composite Reliability; AVE = average 
variance extracted; MSV = maximum shared square variance; and ASV = average shared square variance. 
Scaling is on five-point from strongly agree (5) to strongly disagree (1). 
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Discriminant validity is confirmed for the 
two data sets because the square roots of the 
AVE in the diagonal exceed the correlation 
between other constructs; and therefore, show 
high oblique and non-orthogonal relationships 
amongst themselves. Hair et al. (2010) posit 
that discriminant validity is supported if the 
MSV is less than AVE and ASV is less than 
AVE. These are evidenced in table 6. Construct 
reliability was tested to ensure adequate level 
of scales reliability using Cronbach’s alpha, 
composite reliability (CR), and AVE. The 
statistical findings show that the psychometric 
assessment of survey instruments and scales 
confirmed internal consistency (Nunnally, 
1978; Zhang et al., 2005) through inter-item 
consistency measure of Cronbach’s coefficient 
and CR. Constructs’ CR is similar to and 
superior to Cronbach’s test because it considers 
the actual factor loadings instead of assuming an 
equal weight for each item (Fornell & Larcker, 
1981). Hair et al. (2010) suggest CR should be 
at least 0.6 and preferably a minimum of 0.7 as 
suggested by Nunnally (1978). The Cronbach’s 
and CR’s values were above the benchmark of 
0.7, suggesting that the multi-item observed 
scales were satisfactory in describing the 
relevant latent variables.

Structural Model 
The study framework presents an overview of 
the hypothesized relationships and on accounts 
that the measurement model was well-validated, 
we proceed to structural model in PLS, which, 
according to Urbach and Ahlemann (2010), 

is a variance-based approach to model causal 
relationships amongst variables. The paths 
interpret the standardized beta weights within 
the structural model with bootstrapping (re-
sampling with sub-samples) used to test the 
statistical significance of each path coefficient 
using t-test. Testing the hypotheses involves 
assessing the statistical significance of t-values 
for each of the path estimates and ascertaining 
the relationship amongst the variables. As 
expected, the test involves two structural 
models; one using the hold-out sample (the 
second data set; n = 96 cases) and the other 
using the entire data set (n = 191 cases). The R2 
of each regression equation indicates variance 
explained of the latent endogenous variable. The 
exogenous variables explain 42 percent variance 
in the adoption of ES software (R2 = 0.422); 
thus, other factors account for the rest. When n = 
191, the exogenous variables explain 72 percent 
variance in the adoption. Implicit is that hedonic 
drive does contribute to the variance explained 
in the full-data set and hold-out sample. 

Table 8 shows that the path coefficients 
to adoption overlapped (for n = 96; n = 191) 
in the structural model were statistically 
supported though complexity to adoption had 
negative significant coefficients. In the order 
of significance to predicting ES adoption, 
the study shows FC (β = 0.249, p < 0.05; β = 
0.255, p < 0.01), PT2 (β = 0.233, p < 0.001; β 
= 0.243, p < 0.01), TTF2 (β = 0.226, p < 0.01; 
β = 0.220, p < 0.05), EE (β = 0.211, p < 0.05; 
β = 0.218, p < 0.05), SI (β = 0.210, p < 0.01; β 
= 0.214, p < 0.001), PT1 (β = 0.288, p < 0.05; 

Table 7: Collinearity diagnostics and construct correlations

Mean SD Tolerance VIF AD EE PE FC SI HM TTF PT
AD 4.91 1.58 - - 0.837
EE 4.77 1.55 0.745 2.33 0.434 0.878
PE 3.70 1.61 0.755 1.10 0.313 0.427 0.939
FC 3.57 1.44 0.856 3.89 0.377 0.362 0.526 0.881

SI 3.11 1.59 0.639 3.54 0.342 0.345 0.476 0.457 0.901

HM 3.48 1.65 0.672 2.88 0.416 0.304 0.402 0.441 0.541 0.870
TTF 4.12 1.77 0.768 1.82 0.423 0.467 0.452 0.482 0.457 0.819 0.801

PT 3.05 1.73 0.653 2.49 0.399 0.334 0.462 0.362 0.440 0.517 0.728 0.899
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β = 0.209, p < 0.01), PE (β = 0.196, p < 0.001; 
β = 0.204, p < 0.01), and HM (β = 0.075, p < 
0.01; β = 0.055, p < 0.001). Finally, TTF1 (β 
= -0.198, p < 0.01; β = -0.187, p < 0.01) had 
significant negative coefficient, indicating that 
the variables’ (X and Y) units are situated on 
the regression line; unit increases in complexity 
perfectly predicts a lowering adoption likelihood 
or vice versa. Nevertheless, all the hypotheses 
were statistically confirmed and with R2 of 57 
percent, the endogenous factors explained about 
57 percent of adoption behaviour. Without PT 
and TTF in the proposed model, the model 
accounted for a variance of 39.10 percent and 
with inclusion of PT and TTF in the same 
structural model, it surged to 57 percent; the 
structural model assumes stronger power to 
predict adoption when PT and TTF are factored 
into the framework.  

Discussion 
This paper analysed the adoption of ES software 
by fast food enterprises operating in Nigeria. It 
proposed a UTAUT that integrates the constructs 
of TTF and PT as antecedent variables and 
repositions consumer-context and/or consumer 
need-fit. The framework netted ten theoretically 
developed hypotheses and the validity and 
reliability of items as well as model fitness and 
normality tests were conducted before using 
the path coefficients to test the framework and 
the hypothesized relationships. Our statistical 
results show that it is obvious that the exogenous 
factors examined in the proposed model have 
attained an acceptable predictive power on the 
endogenous factor – adoption (57 percent); 
that is, the exogenous factors explained about 
57 percent of the behaviour of the endogenous 
factor and that, other factors explain the rest of 

Table 8: Path coefficients and hypotheses testing.

Construct 
relationship

Standardized 
regression weight

(n = 96) vs 
(n=191)

Critical Ratio
(CR)

(n = 96) vs (n=191)

Sig
(p-value)

(n = 96) vs (n=191)

Decision

EE→AD 0.211**        
0.218*

2.510                 2.754 0.006            0.022 H1-supported

PE→AD 0.196* **     
0.204**

1.946                2.102 <0.001           0.004 H2- supported

FC→AD 0.249*          
0.255**

3.732                 3.910 0.024              0.005 H3- supported

SI→AD 0.210*          
0.214***

2.253                 4.551 0.011            <0.001 H4- supported

HM→AD 0.075**       
0.055***

1.070                1.570 0.007             <0.001 H5- supported

TTF1 →AD -0.198***     
-0.187**

2.170                1.981 <0.001             0.004 H6- supported

TTF2 →AD 0.226**       
0.220*

2.991                2.610 0.005              0.032 H7- supported

PT1→AD 0.208*         
0.209**

2.732                 2.212 0.026             0.008 H8- supported

PT2→AD 0.233***     
0.243**

3.212                 3.310 <0.001            0.005 H9- supported

PT3→AD 0.189**       
0.206**

1.889                 2.291 0.007               0.006 H10- supported

Notes: *p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001; NS (not supported) p > 0.01
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the behaviour of the endogenous factor. In other 
words by integrating TTF and PT with some 
UTAUT2 factors, the R2 value extracted for 
adoption increases to 57 percent and was greater 
than the thresholds proposed by scholars (e.g., 
40 percent for Straub et al., 2004; 30 percent for 
Kline, 2011); thus, supporting TTF and PT as 
external factors within the conceptual model. 
Further, the 57 percent variance slightly akin the 
values accounted for by similar UTAUT studies 
though many of them use behavioural intention 
as the endogenous factor; for instance, Luo et 
al. (2010) accounted 60 percent variance for 
behavioural intention. Thus, the major finding 
was that the proposed integrated UTAUT 
framework sufficiently predicts adoption of ES 
solution. The path coefficients in the structural 
model were statistically supported at different 
strengths though the path from complexity 
of task (for hold-out sample, n = 96; and for 
entire sample, n =191) to adoption had negative 
significant coefficients. This means that a unit 
increase in the complexity of the application 
attracts less adoption likelihoods or vice versa. 
This is consistent with extant inquiries (Lin & 
Huang, 2008; Zhou et al., 2010; Shih, 2012) 
that found that streamlined and simplified 
technologies and processes facilitate adoption.

Further, statistical results provide strong 
proofs that the causal path between adoption and 
FC was the most critical adoption determinant 
(with weight of 0.249, p < 0.05 for hold-
out sample and 0.255, p < 0.01 for the entire 
sample); this was followed by security concern 
(PT2) and task interdependent (TTF2), which 
were respectively the proxies of PT and TTF 
(see their weights for hold-out sample and the 
entire sample). The alternative explanation 
is that FC is critical not just because the 
organization provides the support facilities 
but also because majority of individuals in the 
contemporary IT world access internet through 
their personal tablets, laptops, smart-phones, or 
iPods. Nevertheless, adoption of ES software is 
most fundamental when organizations provide 
the necessary FCs such as 4G services, web 
connection, Wi-Fi, and secured applications. 

Whereas a number of previous studies 
(Zhou et al., 2012; Arteaga et al., 2014; Awa et 
al., 2015a; Tarhini et al., 2016; Awa & Ojiabo, 
2016; Alalwan et al., 2016) have their findings 
parallel to this result and affirm that availability 
of cognate skills and support resources are key 
adoption drivers; others (Singeh et al., 2013; 
Fang, 2014) do not confirm FC a critical adoption 
factor simply because of the vast personal use of 
internet connecting facilities. The critical nature 
of PT2 within the framework is explained by the 
fact that many adopters show high sensitivity 
over the safety and security of their money and 
other transaction details. The same alternative 
explanation goes to PT1 and PT3 to adoption 
since they border on the privacy and security 
concerns, which are direct dimensions of trust; 
thus, trust motivates adoption and shapes user 
perception of the novelty of the technology. 
However, this lays credence to extant studies 
(Harfouche, 2010; Yuen et al., 2010; Daniel 
& Jonathan, 2013; Hanafizadeh et al., 2014; 
Alalwan et al., 2017), which found trust and 
security issues most or one of the most critical 
adoption determinants. Further, adopters prefer 
spill-over to independent and new experiences 
and try to save costs of improving the learning 
and experience curves associated with unrelated 
settings. Studies (Goodhue & Thompson, 1995; 
Andres & Zmud, 2002; Hansen & Kautz, 2004; 
Junglas & Watson, 2008; Shih, 2012; D’Ambra 
et al., 2013) show that technology adoption 
increases with increasing tasks interdependence.  

In relation to EE’s path coefficients of 
0.211, p < 0.05 for hold-out sample and 0.218, 
p < 0.05 for the entire sample, it is confirmed 
that EE is the next most critical adoption 
predictor. This implies that Nigerians seem 
concern with the ease or complexity associated 
with using ES and comparing and aligning that 
with their own extant knowledge, experience 
and skills. In other words, when employees 
perceive ES software or any other IT-based 
innovation to be agile with operations and easy 
to use and understand, frequency and duration 
of use surge. Prior IS/IT literature (Davis et 
al., 1989; Eriksson et al., 2005) opine that 
individual’s perception of a system’s usefulness 
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to his life is strongly influenced by the extent 
to which the systems more advantageously 
requires less efforts and complexity than its 
incumbents. Extant studies on EE to adoption 
have paradoxical results; some (Yoon & Steege, 
2013; Fang, 2014; Martins et al., 2014) found 
EE a strong adoption determinant; and others 
(Zhou et al., 2010; Yu, 2012; Guo, 2015) failed 
to support such relationship. These mixed 
results show that in some contexts, EE is not a 
strong adoption driver without the awareness of 
the technology’s usefulness. The study further 
shows that results of social influences (SI) 
accounted for statistical variance in adoption 
behaviour, which means that adopters are also 
promoters. Firm’s propensity to adopt solution 
increases when more family members, friends, 
and co-workers strongly connect ES solution to 
improved competitive advantage. Extant studies 
on SI appear mixed; whereas some cross-
context studies show that SI was the least non-
significant adoption factor and that individual 
necessity rather than reference group influence 
guides decision (Venkatesh et al., 2003; Riffai et 
al., 2012; Alalwan et al., 2017), others (Foon & 
Fah, 2011; Kesharwani & Bisht, 2012; Yoon & 
Steege, 2013; Martins et al., 2014; Tarhini et al., 
2014) show consistency with our finding. 

The finding is supported by the fact that 
because of the newness and novelty of ES to 
the Nigerian market, too many adopters depend 
on others to reduce their perceived risks and 
so, many other studies that did not support SI 
would have emanated from contexts where 
strong independent experiences and knowledge 
about the applications already exist. The 
empirical results have supported the significant 
relationship between PE and ES adoption with 
regression weights of 0.196, p < 0.001 for 
hold-out sample and 0.204, p < 0.01 for the 
entire sample. The alternative explanation to 
this finding is that what ES can do to improve 
the general operational efficiency (functional 
utilities) of the organizations/individuals is a key 
decision ingredient for Nigerian market. When 
users find ES software more operationally useful 
than others or incumbent systems then they 
exhibit more likelihood to use it. Theoretically, 

this is consistent with previous studies (Yu, 
2012; Venkatesh et al., 2012; Martins et al., 
2014; Alalwan et al., 2014; Tarhini et al. 2014; 
Alalwan et al., 2017) that applied UTAUT as 
a theoretical foundation in their conceptual 
models. This result contrasts those of other 
studies (Faraliza et al., 2014; Lian, 2015; Yueh 
et al., 2015) that found no statistically significant 
relationship between PE and adoption. Further 
and as proposed, HM (with weights of 0.075, p 
< 0.01 for hold-out sample and 0.055, p < 0.001 
for the entire sample) was empirically confirmed 
a critical factor influencing Nigerians’ adoption 
of ES. This affirms that the likelihood to adopt 
ES software surges if peers in trying to exploit 
the functional utilities further perceive intrinsic 
factors (such as joy, entertainment, pleasure and 
enjoyment) when using such novel software. 
In Nigeria, HM shapes ES adoption behaviour 
because some of the met facilitating conditions 
(internet access; 4G, 2G, or 3G services, Wi-
Fi) allow sharing of fun and delights through 
Facebook, WhatsApp and other social media 
platforms. Extant IS studies (Brown & 
Venkatesh, 2008; Riffai et al., 2012; Alalwan 
et al., 2017; Alalwan et al., 2018) lay support 
to intrinsic motivation as a critical predictor of 
adoption.

Conclusion 
Within the IS domain, enterprise-level adoption 
is a critical area of inquiry, especially amidst 
the challenges and fortunes associated with its 
adoption. ES is a state of the art IT innovation 
and highly differentiated technology that is 
besieged with socio-technical challenges though 
it promises almost optimistic integrated activities 
and ultimately, competitive advantage. The 
buzzing market for IT-based innovations within 
the SME domain affirms its consumer-driven 
integrative activities and the need to generate 
more specific knowledge and experience since 
none of the extant adoption frameworks is all-
embracing. In addition, there are a quite few 
studies that investigate the related issues of ES 
in Nigeria. Every adoption exercise is unique to 
the extent that decision takes place after careful 
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analysis of factors within the environment. In 
order to provide insight into understanding ES 
adoption, we chose for this work factors within 
the theoretical foundations of UTUAT and 
UTUAT2 frameworks based on Venkatesh et 
al. (2012) to explain customer perspective, and 
extended the factors by including PT and TTF 
for the purpose of capturing the idiosyncrasies 
associated with Nigerian setting. The inclusion 
of PT and TTF as external factors was informed 
by previous studies (Goodhue & Thompson, 
1995; Hanafizadeh et al., 2014; Alalwan et al., 
2017) that confirmed them critical adoption 
predictors. 

Individually, UTAUT, TTF and PT 
frameworks are well applauded for their sound 
theoretical base and integrating their strength 
provides cumulative scholarly synergy. Based 
on these and review of literature as well as the 
need to reposition consumer need-fit, this paper 
proposed a framework that integrates seven 
critical antecedent factors within the UTAUT, 
PT and TTF frameworks and sought to explore 
how they underlie the use of ES systems. 
However, accounting for about 57 percent of 
variance in Nigeria’s market adoption of ES, the 
overall statistical results supports the predictive 
validity of the proposed theoretical framework 
as being useful for better understanding of users’ 
acceptance of ES software. The results provide 
insights into the criticality of the proposed 
factors; thus, there is strong evidence that all 
the coefficients were significant and not of equal 
strengths though path coefficient on complexity 
had negative coefficients. Within the proposed 
framework, FC was the most critical adoption 
driver, next to it was PT, and others in that 
order were TTF2, EE, SI, PE and HM. The 
negative coefficient for TTF1 indicates inverse 
relationship, the more the complexity, the less 
the adoption likelihoods or vice versa. These 
results show implications to theory and practice 
in the IS domain. 

Theoretical implications  

Having proposed critical context-specific 
factors within UTAUT, PT and TTF frameworks 
and studied how the factors predict Nigerian’s 

market adoption of ES solution, this study 
makes substantial contribution to the body of 
theoretical and methodological discourse in the 
IS domain in general and specifically to fast 
food businesses. It builds framework based on 
appropriate theoretical foundation and captures 
the most critical aspects of forming adoption 
behaviour in Nigerian context. Venkatesh et al. 
(2012) used UTAUT2 to explain and predict 
the acceptance of mobile internet services in 
developed economy and therefore, this study 
is one of the front-line studies that integrate 
some UTUAT and UTAUT2 factors to inquire 
into ES as a new technology in fast food 
context of developing economies. The proposed 
framework steps beyond the domain of the 
UTAUT framework to address the consumer-
context since consumers are the critical factor 
for firm’s existence. Further, majority of extant 
studies (Martins et al., 2014; Zhou et al., 2010; 
Tarhini et al., 2016) within UTAUT or UTAUT 
and TTF frameworks focus on internet banking 
or mobile banking and so, testing the integrated 
UTAUT on ES provides further scholarly utility. 

Practical Implications
The statistical results support the critical role of 
the endogenous and the exogenous factors and 
so, aspects relating to these factors must be the 
decision focus of fast food firms that attempt 
to motivate customers to use ES solutions. 
Managers/owners, ICT consultants and vendors 
are informed of the significance of the various 
adoption factors. 

•	 Managers/owners are encouraged by the 
findings to create enabling environment and 
invest in IT infrastructure and skills as well 
as customer service centres since FC is the 
most critical adoption factor.

•	 ICT consultants and vendors are expected 
to update ES software to integrate units, 
processes and activities cost-effectively 
and to assure fit between tasks and system’s 
functionalities as well as security of details 
and user friendliness in order to keep 
up with tasks interdependence, trust and 
effortlessness. 
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•	 ICT consultants and vendors should ensure 
that the ES software is able to perform its 
intended tasks efficiently, secure customers’ 
details, and align with existing systems, 
knowledge, and experiences.

•	 The findings of this study aid vendors and 
ICT consultants to encourage incumbent 
and potential customers to form social 
media community (using face-book, 
Instagram, twitter, YouTube, blogs, wikis, 
and SMS messages) and esprit-de-corps for 
group norms in order to encourage posting 
of attractive videos on ES operational 
break-through and promote adoption and 
hedonistic values amongst members. 

•	 Further, the findings force ICT consultants 
and vendors to improve the quality of ES 
to reflect user aspirations and needs; they 
should provide user manual on systems 
manipulation and the depth services 
expected.

Limitations and Suggestions 
Notwithstanding the strength of contributions of 
any research efforts, especially those that used 
statistical methods, interpretation of findings 
is often besieged with some limitations; thus, 
giving room for further inquiries. 

•	 The generalizability of results from non-
probabilistic sample is one limitation; 
selection biases may not be out of it 
and thus, future researchers may adopt 
probability sample. Similarly, some errors 
are unavoidable in data conversion just as 
all measures of the constructs represent 
subjective perceptions and prone to 
common error biases (CEBs). Further, the 
sample was specific and limited to Port 
Harcourt, thereby creating room for caution 
and perhaps further studies when attempting 
to generalize these findings across different 
socio-cultural environments. 

•	 Some UTAUT factors were integrated with 
TTF and PT but the explanatory power 
of the proposed framework still creates 

room for further improvement; future 
studies can test the framework on other IT 
contexts (e.g., internet banking, m-banking, 
cloud computing, and wikis) and across 
economies. Also, the proposed framework 
may take estimation of many variables and 
this can rarely be handled adequately by 
our small sample size. 

•	 The influence of some factors in the 
framework may vary at different stages 
in the implementation process. Therefore, 
additional research may involve extending 
our measures and/or doing longitudinal 
studies in order to strengthen the direction 
of the causality since cross-sectional data 
often imply that the causal relationships 
identified may vary across sectors and 
environments or may even lose weight 
and meaning overtime. It may also be 
possible to strengthen our findings through 
triangulation.
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