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ABSTRACT Cloud enterprise resource planning (ERP) systems are hosted services offering opportunities
for small and medium-sized enterprises (SMEs) that often lack IT resources. Few studies have examined the
adoption of cloud ERP systems in SMEs, specifically, from the perspective of cloud ERP vendors who are
the domain experts. Drawing on vendors’ perspectives in the New Zealand (NZ) context, this paper evaluates
the influential characteristics for adopting cloud ERP systems in SMEs. The paper uses an integrative model
combining the technological, organizational, and environmental (TOE) framework with the unified theory of
acceptance and use of technology (UTAUT) based on individual dimension for a holistic evaluation. Findings
reveal novel characteristics including system reliability and data security that influence adoption of cloud
ERP. Further, benefits are identified such as reduced cost and time for deployment, increased scalability,
and improved accessibility. The paper presents new insights that can help SME managers successfully adopt
cloud ERP in their firms in addition to providing practical guidelines for adoption in NZ. The development
of a theoretical model integrating TOE and UTAUT is a novel approach, substantially contributing to the
body of knowledge.

INDEX TERMS Cloud ERP systems, cloud ERP vendors, SMEs, TOE framework, UTAUT framework.

I. INTRODUCTION the ERP systems have evolved into cloud ERP systems,

Enterprise resource planning (ERP) systems comprise a set
of integrated functional modules such as sales and distri-
bution, materials management, human resources, production
and manufacturing planning, finance and cost accounting,
production and manufacturing planning, and supply chain
management [1], [2]. ERP systems enable an organization
combine and optimize business processes to improve the
working of the whole organization [3], [4]. In the last
three decades, on-premise ERP systems, which require the
organization to install hardware and ERP software on in-
house computers, have been identified as ERP systems in
general [5]. However, currently in the cloud computing era,
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which store the organizational data in a cloud database.
From an international standpoint, adoption of cloud ERP
is increasing worldwide showing dramatic growth with
companies moving from on-premise technology to expand
network access, increase on-demand service, and achieve
business efficiencies. The growth rate of cloud ERP adoption
is 21% globally with a success rate of 88% [6]. In 2022,
53% of all ERP implementations used cloud technology with
the spending having reached $226.9 billion [7]. These cloud-
based systems are specifically helpful for small and medium-
sized enterprises (SMEs), which are limited in resources
facing technical, managerial, and financial difficulties com-
pared to large enterprises [8], [9]. Additionally, cloud ERP
systems possess several benefits over on-premise systems:
low upfront costs, automatic upgrades and updates (which are
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provided by CSPs), the capacity to handle change and growth,
and quick reconfiguration based on customers’ requirements
[10]. Further, cloud ERP systems can be accessed within an
organization or remotely from anywhere via a Web browser
as long as Internet access is available.

SMEs in New Zealand (NZ) are defined as firms having
50 staff or fewer and make up 99% of all businesses [11].
These firms are the backbone of NZ economy and contribute
significantly to the gross domestic product (GDP) of the
country. To overcome competitiveness, SMEs must improve
operational efficiencies, which can be achieved by adopting
ERP systems. For enhancing efficiencies and reducing costs,
acloud ERP system can be appropriate to deploy as these sys-
tems are more cost-effective to install and maintain compared
to on-premise systems [12]. These systems allow users to
log-in through a Web browser or deploy it as a hosted system
operated and maintained by CSPs. SMEs can face difficulties
with cloud ERP deployment as they typically experience a
higher failure rate for any IS adoption [13] due to insufficient
technical knowledge [14], poor organizational planning and
low financial abilities [15]. Lack of managing standard
procedures and informal strategies in decision-making can
further dampen IS adoption successes in SMEs [16]. In a
survey of 1000 businesses on the uptake of cloud ERP in NZ,
found 21% SME:s to have implemented these systems [17].
The specific concerns that NZ SMEs face include high
budgets, enabling a mobile workforce that can work remotely,
creating the ability to align with partners/ customers, have
data access in real time and improve system performance.
The vendors of ERP have designed their current cloud ERP
products to align with these needs of SMEs.

However, an understanding of the factors that influence
successful adoption of cloud ERP in SMEs, specifically from
a NZ perspective, is mostly lacking in the literature. Research
in this area is limited, therefore will be of importance for
existing companies as well as for future SMEs who venture
into this, which motivates the investigation of the influential
factors for cloud ERP adoption in NZ SMEs.

Information systems (IS) have rapidly developed over
time and are playing an essential role in supporting
cloud ERP adoption. In terms of IS adoption, there are
two levels that can be investigated: organizational and
individual [18]. At an organizational level, the technology
organization environment (TOE) framework is appropriate
to investigate IS adoption as it enables researchers to
examine the three dimensions of technology, organization and
environment [19]. At an individual level, the unified theory
of acceptance and use of technology (UTAUT) framework
is proposed by Venkatesh et al. [20], which has been
successfully utilized and widely deployed to investigate
technology innovation adoption and diffusion scenarios [21].
However, cloud ERP systems are an emerging technology
which require more research from an adoption viewpoint,
especially in the context of SMEs in NZ, as there are

VOLUME 11, 2023

few studies conducted in this environment. Therefore, this
study investigates the cloud ERP adoption in NZ SMEs
by proposing an integrated model comprising technology,
organization, environment, and individual dimensions. This
model also provides the comprehensive characteristics for
cloud ERP adoption holistically in NZ SMEs.

Although there have been many studies on the determi-
nants of cloud computing adoption e.g., [22], [23], [24], little
research has been conducted on the adoption of cloud ERP,
especially in NZ SME:s. Prior studies that have looked into
adoption of cloud ERP systems have investigated either from
an organizational or individual context. This study addresses
these gaps in the literature with an aim to investigate the
technological, organizational, and environmental dimensions
in an organizational context (using the TOE framework) and
the individual dimensions in an individual context (using the
UTAUT framework) for cloud ERP adoption in NZ SMEs.

This study is based on the vendors’ perspective to capture
insights from practitioners who are most knowledgeable in
this domain and applies an integrative model combining the
TOE and UTAUT frameworks. Several studies in the context
of cloud ERP systems have focused on the decision makers’
and users’ perspectives e.g,. [15], [25], [27], but there has
been little attention paid to the vendors’ perspective e.g,.
[28], [29]. Vendors’ views are essential to provide insights as
experts in the field for enhancing understanding of the factors
that impact cloud ERP adoptions since they have multiple
implementation experiences and knowledge from different
industries.

The use of an integrative model to investigate cloud
ERP adoption in SMEs is limited, especially focusing on
both the organizational and individual levels e.g., [30], [31],
[32]. Prior studies have investigated adoption of cloud ERP
systems in either an organizational or individual context [25].
Using a lens that analyses both the organizational and
individual aspects would be beneficial to provide a holistic
picture for cloud ERP adoption. The objective of this study
is to investigate the influential characteristics for cloud ERP
adoption in NZ SMEs by integrating the technological,
organizational, environmental and individual dimensions
(using TOE and UTAUT frameworks) to capture insights
based on the vendors’ perspective. Adoption of IS in this
study applies to pre-implementation i.e., the decision-making
stage. The research questions addressed in this study are a)
what are the technological, organizational, environmental,
and individual characteristics for adopting cloud ERP in
SMEs, and b) what are the benefits of cloud ERP adoption
for SMEs?

The findings on the multi-dimensional characteristics that
influence adoption of cloud ERP systems in SMEs and the
benefits such as lower upfront investment, reduced IT staff,
rapid implementation, and improved system availability,
provide novel insights from a vendors’ perspective who are
experienced and have deployed these systems in numerous
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companies in NZ. While there are studies that have looked at
IS adoption using integrative models (integrating frameworks
such as TOE and UTAUT). This is one of the few studies
that investigates the adoption of cloud ERP systems by
developing an integrative model (using the TOE and UTAUT
frameworks). This is also one of the first studies focused on
NZ SMEs that captures perceptions of cloud ERP vendors
who are the specialists in this field. These insights will assist
SME decision makers and users to better understand the
critical attributes of these systems and their deployment to
plan and adopt successfully. These are major contributions
that help in enhancing the understanding of cloud ERP
adoption in SMEs.

This paper is structured in seven sections. The first section
has introduced the paper. Section two reviews the literature
on cloud computing, adoption of cloud ERP in SMEs,
the theoretical foundation for IS adoption leading to the
development of a proposed integrative model comprising
the TOE and UTAUT frameworks for cloud ERP adoption.
Section three discusses the research methodology, section
four presents the findings, section five discusses these
findings. Section six presents the conclusions, implications,
and finally section seven is limitations, and future work.

Il. LITERATURE REVIEW

This section reviews the theoretical foundations for IS
adoption, the different types of cloud computing models, the
adoption of cloud ERP systems, and the development of an
integrative model for cloud ERP adoption.

A. THEORETICAL FOUNDATIONS

Use of a theoretical framework is desirable in IS research
as it provides conceptual richness and methodological
guidance [33], [34]. In this research, prior to selecting the
theoretical frameworks, relevant theories in IS research were
investigated, and are discussed below.

Several IS adoption theories have been used in literature
focusing on various dimensions at the organizational and
individual levels. At the organizational level, DOI, which has
formed the foundations for the expansion of several theoret-
ical frameworks such as TOE [35], [36], is the most popular
and frequently employed framework for technological inno-
vation [25], [37]. Most of the IS frameworks are technologi-
cally oriented to explain technological characteristics which
influence the adoption decisions [38]. As such, DOI examines
only one dimension of the characteristics, namely technology.
Similarly, organizational capability theory (OCT) is also
used for the adoption of new innovative technologies at
the organizational level. The OCT framework investigates
only one dimension i.e., organizational dimension. The
fit-viability model (FVM), which was introduced by [39],
is another framework to examine the organizational level.
To solve the issues regarding limited view from a single
lens of each model and to understand the entire context,
a comprehensive picture is required of all the influential
characteristics, such as the environmental and organizational
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characteristics, which have not been considered in the DOI,
OCT and FVM frameworks [40]. The TOE framework has
been proposed that provides a multi-dimensional view com-
prising the technological, organizational, and environmental
dimensions under one lens to evaluate IS adoption and is
identified as suitable for this study.

At the individual level, frameworks such as the theory
of reasoned action (TRA) [41], technology acceptance
model (TAM) [42], the theory of planned behavior (TPB)
[43] and UTAUT are well-established for determining
individual characteristics in IS adoptions [36]. TAM is
a widespread framework to investigate IS adoptions such
as cloud ERP [32], [44]. The TAM framework examines
perceived usefulness and perceived ease of use which are
the two main characteristics of technology acceptance and
use [45]. Though, there are more theories adapted into IS
research (e.g., with roots in social psychology such as social
representation theory by Moscovici [46]), contributions of the
above theories have been more extensively and successfully
deployed by several studies on technology adoption (such as
cloud ERP) [21], [47].

Several researchers e.g,. [48], [49], [50] have indicated
that the TAM has various weaknesses. Firstly, it delivers
inadequate insight into the individual contexts with new
systems (such as cloud ERP systems). Secondly, it directly
examines only the characteristics of perceived usefulness and
perceived ease of use. Finally, it disregards the relationship
between social environments and user attitudes [48]. For
these reasons, Venkatesh et al. [20] proposed the UTAUT
framework, which is an alternative to TAM, for the indi-
vidual dimension. UTAUT has frequently been deployed to
evaluate IS adoption, evolving from eight separate adoption
frameworks: the motivational model, TPB, TAM, TRA,
combined TPB/TAM, DOI, social cognitive theory (SCT),
and model of personal computer utilization (MPCU) [20].
The UTAUT framework, which comprises comprehensive
views of information to investigate individual technology
adoptions [51], has been successfully and widely utilized
by many prior studies of innovation and new technology
implementation and adoption in IS (such as cloud ERP
systems) [52]. Therefore, UTAUT is considered the most
suitable for this study when investigating the individual
characteristics. This paper uses both TOE and UTAUT as the
theoretical foundation for developing the model to investigate
the different characteristics for cloud ERP adoption in SMEs.
Table 1 summarizes the IS theoretical frameworks classified
at the two main organizational and individual levels [36].

B. INTEGRATIVE MODEL FOR IS ADOPTION

Several researchers have proposed approaches which inte-
grate multiple theoretical frameworks to examine the IS
adoption of innovative technologies e.g., [19], [88], [89].
Each of the theoretical frameworks focusing on either the
individual or organizational levels may not be comprehensive
enough on their own because each neglect to emphasize

VOLUME 11, 2023



S. Tongsuksai et al.: Influential Characteristics and Benefits of Cloud ERP Adoption in NZ SMEs

IEEE Access

TABLE 1. IS theoretical frameworks for SMEs.

IS theories Level Description Ref.
TOE Organizational Examines how processes [56]
(Tornatzky of implementing
and technological innovations
Fleischer are influenced by
[35]) technological,

organizational, and
environmental contexts
Examines fit and viability [57]
dimensions to evaluate
Internet initiatives

FVM Organizational

(Tjan [39])

OCT Organizational Examines resource-based [59]
(Nelson view theory and suggests
[58]) that a firm must develop its
own capabilities for
performance improvement
DOI Organizational Examines how, why, and [61]

Rogers [60] at what rate new ideas and

technology spread

TAM Individual Examines basis for [62]
Davis [42] unveiling the impact of
external characteristics on
IS adoption
TRA Individual Examines the prediction of | [63]
Ajzen and behavioral intention or
Fishbein behavior
[41]
UTAUT Individual Examines user intentions [64]
Venkatesh to use an information
et al. [20] system and subsequent
usage behavior
TPB Individual Examines psychological [65]
Ajzen [43] characteristics that link
beliefs to behavior
SCT Individual Examines social [67]
Heffernan interactions and outside
[66] media influences

TABLE 2. The single frameworks based on focusing and neglecting
dimensions.

Single Focusing level Neglecting dimensions
framework

TOE Organizational Individual

FVM Organizational Partial organizational
(environmental) and individual

OCT Organizational Partial organizational
(technological and environmental)
and individual

DOI Organizational Partial organizational
(organizational and environmental)
and individual

TAM Individual Organizational (technological,
organizational, and environmental)

TRA Individual Organizational (technological,
organizational, and environmental)

UTAUT Individual Organizational (technological,
organizational, and environmental)

TPB Individual Organizational (technological,
organizational, and environmental)

SCT Individual Organizational (technological,

organizational, and environmental)

dimensions at both individual and organizational levels
[90], [91]. Table 2 highlights the focusing and neglecting
dimensions for each of the IS adoption frameworks. The
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UTAUT framework can contribute to users’ understanding of
acceptance of innovative information technology (IT) [20].
In the same way, the TOE framework is recommended for
analysis of the relevant characteristics when using Internet
technologies and adopting IS [51], [53].

As TOE and UTAUT focus at different levels (organiza-
tional and individual), investigations based on such theories
may only provide limited information [54], [S5].

From previous research, it is clear that the TOE is
a frequently used framework which has been employed
to combine with other frameworks as shown in Table 3.
Ali et al. [68] combined TOE and DOI frameworks to
study the characteristics which influence the adoption of
cloud computing in 149 Australian SMEs. The result of this
study showed that relative advantage, quality of service and
awareness characteristics were more significant than security,
privacy and flexibility for cloud computing adoption. Albar
and Hoque [25] examined the characteristics that affect the
adoption of cloud ERP systems in Saudi Arabia based on
DOI and TOE frameworks. Their research discovered that
relative advantage, competitive environment, observability,
complexity, IT infrastructure, regulatory environment, top
management support and IT skills are the characteristics
which have a significant impact on cloud ERP adoption.
Gangwar et al. [69] developed an integrative model to
examine external characteristics of TAM, and technological
and environmental characteristics of the TOE framework.
They identified that relative advantage, complexity, compat-
ibility, top management commitment, training and education
and organizational readiness are essential characteristics for
affecting cloud computing adoption. Ahn and Ahn [70]
integrated TOE, DOI and model of innovation resistance
(MIR) frameworks to investigate characteristics that impact
the decision for cloud ERP adoption. Their study pointed
out that five factors (regulatory environment, organizational
culture, trialability, relative advantage, and vendor lock-in)
much influence the adoption of cloud ERP.

In another study, Tom et al. [71] proposed an integrative
model founded on DOI and TOE to evaluate the factors for
cloud computing adoption in Higher Education Institutions in
Nigeria. Their results discovered that cost savings, competi-
tive pressure, relative advantage, and service provider support
influence the adoption of cloud computing for Nigerian
universities. In yet another study, Abied and Ibrahim [72]
integrated TOE, DOI and human organization technol-
ogy (HOT) frameworks to characterize the critical factors
for cloud adoption in Libyan e-government. Their study
revealed thirteen characteristics, which are security concern,
IT infrastructure, cost, privacy, size, organizational readiness,
government regulation, top management support, compatibil-
ity, technological innovativeness, cloud knowledge, relative
advantage, and complexity. The integrative model includes
technological, environmental, organizational, innovation and
human dimensions and can investigate important character-
istics hindering cloud computing adoption in government
organizations. Similarly, Lutfi et al. [73] proposed an
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TABLE 3. Integrative models for IS adoption.

Integrative Dimensions Characteristics Authors
models
TOE. DOI Technological, Relative advantage (DOI), complexity (DOI), trialability (DOI), observability (DOI), cloud ERP
and ,MIR organizational, skill (TOE), organizational culture (TOE), regulatory environment (TOE), data security (MIR), [70]
and environmental | vendor lock-in (MIR) and customization (MIR)
Technological, Relative advantage (DOI), quality of service (TOE), security (TOE), privacy and flexibility (TOE),
TOE and DOI | organizational, competitors (TOE), market (TOE), industry type (TOE), organizational size (TOE), and regulations [68]
and environmental | and service (TOE)
Technological, ICT skills and ICT infrastructure (TOE), top management support (TOE), organizational culture
TOE and DOI | organizational, (TOE), regulatory environment (TOE), competitive environment (TOE), relative advantage (DOI), [25]
and environmental | compatibility (DOI), complexity (DOI), trialability (DOI) and observability (DOI)
. Relative advantage (DOI), compatibility (DOI), complexity (DOI), value creation (DOI),
Technological, . . . -
LS technology readiness (TOE), security concerns (TOE), technical barriers (TOE), top management
TOE and DOI | organizational, . . . . . [76]
and environmental support (TOE), enterprise readiness (TOE), enterprise size (TOE), enterprise status (TOE),
¢ competitive pressure (TOE), government support (TOE), infrastructure/telecommunication (TOE)
Technological, Relative advantage (DOI), compatibility (DOI), trust (TOE), security (TOE), top management
TOE and DOI | organizational, support (TOE), cost savings (TOE), competitive pressure (TOE) and service provider support [71]
and environmental | (TOE)
TOE. DOI Technological, Relative advantage (DOI), compatibility (DOI), organizational readiness (TOE), top management
ané IF organizational, support (TOE), training (TOE), competitive pressure (TOE), government support (TOE), financial [73]
and environmental | performance (IF) and marketing performance (IF)
Technological, . . . o .
DOI and o Perceived cost reduction (DOI), perceived possibility for remote access (DOI), security concerns
organizational, - . . . [77]
OCT . (DOI), personnel innovativeness (OCT), managerial innovativeness (OCT)
and environmental
Technological, Relative advantage (DOI), compatibility (DOI), trust (TOE), security (TOE), top management
TOE and DOI | organizational, commitment (TOE), cost saving (TOE), competitive pressure (TOE), service provider support [78]
and environmental | (TOE)
Technological Relative advantage (DOI), compatibility (DOI), complexity (DOI), cost (TOE), privacy (TOE),
TOE, DOI ofcani(;a(:i%nclal, security concern (TOE), IT infrastructure (TOE), organizational readiness (TOE), top management [72]
and HOT & . ’ support (TOE), government regulation (TOE), technical innovativeness (HOT) and cloud
and environmental
knowledge (HOT)
TOE and DOI Tec}}no!o‘glcal, Compatibility (DOI), relative advantage (DOI), complexity (DOI), image and security and trust [79]
and individual (TAM)

integrated model that includes TOE, DOI and institutional
factor (IF) to examine ERP adoption in Jordan SMEs.
The results of this study show that relative advantage,
organizational readiness, top management support, govern-
ment support, training, competitive pressure, service provider
support and compatibility influence ERP adoption for Jordan
SME:s.

Few researchers have proposed integrating the TOE and
UTAUT models to investigate the IS adoption e.g., [74], [75]
Awa et al. [74] proposed a ten-factor framework based on
TOE and UTAUT to investigate the technology adoption.
Their study pointed out that perceived simplicity, per-
ceived compatibility, performance-expectancy, management
support, size of enterprises, scope of business operations,
normative pressure, mimetic pressure, and subjective norms
are significant for technology adoption. Similarly, Rosli et
al. [75] presented a new individual-technology-organization-
environment (I-TOE) model as a combination of TOE
and UTAUT frameworks, to investigate the acceptance of
computer-assisted-auditing techniques and tools (CAATTSs)
in audit companies. Their results revealed that I-TOE
model (comprised of technology cost-benefit, technology
risk, technology-task fit, size, readiness, top management
support, client’s complexity, performance expectancy, effort
expectancy, social influence and facilitating surrounding)
can contribute in evaluating the acceptance of new audit
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technology from every aspect of individual, technology,
organization and environment.

Salimon et al. [80] integrated TOE, TAMS3, and
UTAUT?2 and frameworks to examine m-commerce adoption
in Malaysian SMEs. Their results revealed computer
self-efficacy, result demonstrability, computer anxiety,
m-commerce knowledge, pressure from trading partners, and
pressure from competitors characteristics influence the adop-
tion of m-commerce in Malaysian SMEs. Lee and Lee [81]
proposed an integrated model based on DOI, TOE and
UTAUT for the adoption of the big data system. Their results
indicated that costs, security concerns, firm size, top man-
agement support, competitive pressure, regulatory support
relative advantage, complexity, compatibility, performance
expectancy, effort expectancy social influence and facilitating
conditions influence behavioral intention and usage behavior
for adoption of the big data system.

However, some researchers proposed the integrative model
based on other frameworks which exclude the TOE frame-
work (such as DOI and OCT [77] or DOI and TAM [79]).
Stieninger et al. [79] developed the integrative model based
on DOI and TAM as a reconceptualization of affecting
factors for cloud computing adoption. The study identifies
five factors (compatibility, relative advantage, complexity,
image and security and trust) that influence cloud computing
adoption. Polyviou et al. [77] combined DOI and OCT to
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TABLE 4. Integrative models based on organizational and individual levels for IS adoption.

Techqologlcal, Perceived usefulness (TAM), perceived ease (TAM), relative advantage (DOI), compatibility
TAM, DOI organizational, . . .
. (DOI), security concern (TOE), technological readiness (TOE), top management support (TOE), [82]
and TOE environmental, firm size (TOE), external pressure (TOE), service providers’ support (TOE)
and individual ' P ' b PP
TAM and chg:izla(:igol Ezi’ Relative advantage (TOE), compatibility (TOE), complexity (TOE), organizational competency
&2 ’ (TOE), training and education (TOE), top management support (TOE), perceived usefulness [69]
TOE environmental, .
T (TAM) and perceived ease of use (TAM)
and individual
Technological, Perceived simplicity (TOE), perceived compatibility (TOE), performance-expectancy (TOE),

TOE and organizational, management support (TOE), size of enterprises (TOE), scope of business operations (TOE),

[74]

UTAUT environmental, normative pressure, mimetic pressure (TOE), subjective norms (UTAUT) and hedonistic drives

and individual (UTAUT)
Technological, Technology cost-benefit (TOE), technology risk (TOE), technology-task fit (TOE), size (TOE),
TOE and organizational, readiness (TOE), top management support (TOE), client’s complexity (TOE), performance (75]
UTAUT environmental, expectancy (UTAUT), effort expectancy (UTAUT), social influence (UTAUT) and facilitating
and individual surrounding (UTAUT)
Techqologlcal, Computer self-efficacy (TAM2), result demonstrability (TAM2), computer anxiety (TAM2), m-
TOE, TAM3 organizational, . K
. commerce knowledge (TOE), pressure from trading partners (TOE), pressure from competitors [80]
and UTAUT2 | environmental, . ..
T (TOE) and hedonic motivations (UTAUT)
and individual
evaluate influencing factors for decision-making to adopt
cloud computing. The findings of their study revealed that ‘ VR ‘ | s ‘ | Sasd |
perceived cost reduction, perceived possibility for remote
. . . . ‘ End User ‘ | End User ‘ ‘ End User |
access, and personnel innovativeness are influencing the
adoption of cloud computing. Table 4 presents the existing | Application | | Application |
integrative models used for analyzing IS adoption based on
. . . .. | Support | ‘ Support ‘
both levels (organizational and individual).
Integration, runtime, Integration, runtime, Integration, runtime,
and upgrades and upgrades and upgrades
C. CLOUD COMPUTING SYSTEMS
. . . . . Securit Securit; Securit
With growth in cloud computing, cloud-based applications | a | . | -
have evolved from the traditional on-premise systems [ Duwabases | [ Dobases |
deployed on company’s servers, and operated and managed . .

: S i S ti erver operating
by in-house IT staff of the company. In a cloud-based ‘ bl i ‘ ‘ bk i ‘ ‘ system. ‘
setting, the clients leave the tasks of centrally managing,

. . . . .« . ‘ Storage ‘ ‘ Storage ‘ ‘ Storage ‘
updating, upgrading, storing, and maintaining the system to
the CSPs [83]. Cloud computing has three service models: ‘ Server hardware ‘ ‘ SR ‘
infrastructure as a service (IaaS), platform as a service (PaaS), — E——
. . . ‘ Virtualisation ‘ | Virtualisation |
and software as a service (SaaS). The different attributes of
these models are shown in Figure 1. ‘ R ‘ | N |
laaS refers to the infrastructural resources which can
be accessed by a client’s system manager in a virtual ‘ CSPs manage ‘ ‘ Clients manage |

computer such as a service application, service operation
system, integration, updating, security, and database used to
support an organization’s operations. For IaaS, the clients
need to create and control all of these infrastructural
services [84]. In the case of PaaS, the application is run on
a cloud platform by the client which includes integration,
updating and system support [85]. This service is developed
and deployed through a platform of applications including
networking, hardware, storage, databases, and security by
the CSPs [86], [87]. To employ IaaS and PaaS, the client
company must have adequate IT staff or programmers
to control and manage the systems, which sometimes
may not be suitable for SMEs since these companies
may not have the competence to perform all of these
activities [86].

VOLUME 11, 2023

FIGURE 1. Three models in cloud computing (adapted from
Satyanarayana [92]).

In the case of SaaS, the services can be accessed through a
Web-based software in a browser with the facility of adding
customizations based on specific industry requirements.
In this model, the clients usually rent out the service or
application on a recurring fee basis with the deployment
of server-centric data across the network from the CSPs
or third party [10], [88], [89]. This has become a popular
application model in SME [90], [91]. Figure 1 highlights the
areas managed by the clients or CSPs in the three service
models.
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D. ADOPTION OF CLOUD ERP IN SMEs

Cloud ERP systems are hosted by CSPs incorporating
virtual IT resources and support [93], allowing SMEs to
possess the privileges and benefits of the system without
the requirements of installing the software in-house on
organizational computers and local servers [94]. A cloud-
based environment eliminates the need for SMEs to employ
and retain IT staff for managing the ERP. These systems
need less upfront investment and SMEs only pay for the
cloud services based on their use [95]. Therefore, the cloud
ERP technology is typically more effective for SMEs as
it provides benefits of low implementation, licensing and
support costs, fast implementation processes and increased
agility, facilitating these companies to change and adjust
to the organizational and market requirements. The cost
of customization of cloud ERP systems is 15% lower
than on-premise, and in operating the SaaS model, the
implementation time decreases by 50% to 70% [96]. As the
cloud-based ERP systems continue to provide benefits, these
systems will become more understood and accepted by the
SME organizations.

The benefits of cloud ERP adoption in SMEs have
been revealed in some global studies. Vidhyalakshmi and
Kumar [97] in their study in an Indian context found that
the adoption of cloud ERP systems can lead micro, small
and medium-sized organizations (MSMEs) to reduce upfront
investments and on-going costs and enhance efficiency and
flexibility. Further, in an Indian context, Sandu et al. [98]
pointed out that the adoption of cloud ERP can improve
organizational performance of SMEs. Their study identified
that the adoption success of a cloud ERP system depends on
innovation characteristics, i.e., relative advantage to current
system, compatibility with existing systems, data security and
cost of cloud ERP system. Awan et al. [31] highlighted that
the use of cloud ERP is advantageous to Pakistani SMEs.
They highlighted the challenges of adopting cloud ERP
system, including customization limitation, data security,
awareness, external pressure, vendor competence, lack of
knowledge, and resistance to change are the main issues to
be mentioned when adopting this system.

In a Swedish study, the users of cloud ERP benefited
in being able to enhance their business to go mobile,
run their business more globally, decrease large up-front
investment costs, save on-going technology costs and remove
the need for maintenance, and management of the cloud
ERP [99]. Further, Razzaq and Mohammed [100] found that
the adoption of cloud ERP systems in Malaysian SMEs can
have several benefits, such as low implementation costs,
reduced staff to support and maintain the system, and reduced
implementation time of IT projects. Isma’ili et al. [101]
deployed the diffusion of innovations (DOI) and TOE
frameworks to examine the adoption of cloud ERP systems in
Australian SMEs and their study revealed that organizational
factors (top management support, firm size, IS knowledge
and innovativeness of the organization), technological factors
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(relative advantage to current system, trialability to test
performance of the system, cost saving and compatibility),
and environmental factors (external computing support and
market scope) were found to have a positive impact. Further-
more, Krishnan and Verhaart [102] revealed that the adoption
of cloud ERP systems in New Zealand SMEs reduced
cost, improved performance, and enhanced accessibility and
mobility of users.

Ahn and Ahn [70] proposed an integrated model based on
TOE, DOI and MIR frameworks for cloud ERP adoption in
Korean SMEs. Their study found that organizational culture,
regulatory environment, relative advantage, trialability, and
vendor lock-in were significant characteristics for cloud
ERP adoption in SMEs Al-Shboul [76] integrated TOE and
DOI frameworks to evaluate the cloud ERP adoption for
SMEs in developing economies (Jordan, Lebanon, King
Saudi Arabia, Bahrain, Qatar, Emirates, Egypt, Oman,
Kuwait and Turkey). The outcomes of their study revealed
that compatibility, technology readiness, technical barriers,
management support, enterprise readiness, enterprise size
and competitiveness influence the cloud ERP adoption in
SMEs. Bhatti [103] combined TOE and DOI frameworks to
examine the adoption of cloud-based ERP systems in the
United Arab Emirates (UAE) SMEs. Their results identified
that relative advantage, top management support, technology
readiness, competitive pressure and trading partner pressure
were key determinants for the adoption of cloud-based ERP
systems in SMEs.

Christiansen et al. [104] employed SLR to identify the
influential characteristics for adoption of cloud ERP systems
in SMEs. Their study recommended to combine the TOE
and DOI frameworks, which comprise of system quality,
security, vendor lock-in, data accessibility, financial advan-
tage, top management support, competitive environment,
regulatory environment, relative advantage, compatibility,
complexity, trialability and observability, to investigate the
adoption of cloud ERP system in SMEs. Mohammed and
Burhanuddin [105] proposed a conceptual model based on
TOE and DOI frameworks for adoption of cloud ERP
systems in SMEs. The results of this study revealed that
compatibility, relative advantage, complexity, availability,
security, reliability, trust, privacy, top management support,
Internet speed and accessibility, organizational readiness,
competitive pressure, vendor support and physical location
characteristics play an essential role to adopt cloud ERP
systems.

Jayeola et al. [86] developed a holistic model based
on TOE, task-technology fit (TTF) and resource-based
view (RBV) to investigate the adoption of cloud ERP
systems in Malaysian SMEs. Their study identified the key
characteristics (feature-task match, top management support,
government support and competitive advantage) which
influence the cloud ERP adoption in SMEs. Lee et al. [30]
integrated the TOE framework with TRA for cloud ERP
adoption in Taiwanese SMEs. Their study summarized
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TABLE 5. Integrative models used to investigate cloud ERP adoption in SMEs.

Integrative Dimensions Characteristics Authors
models
. Relative advantage, compatibility, complexity, value creation, technology readiness (TR), security
Technological, . . . . .
LS concerns, technical barriers, top management support (TMS), enterprise readiness (ER), enterprise
TOE and DOI | organizational, . . .. [76]
. size, enterprise  status, competitive ~ advantage, = government support  and
and environmental | . L.
infrastructure/telecommunication
Techqologlcal, Relative advantage (DOI), compatibility (DOI), complexity (DOI), size, top management support,
TOE and DOI | organizational, . o . [103]
. technology readiness, competitive pressure and trading partners
and environmental
Technological, System quality, security, vendor lock-in, data accessibility, financial advantage, top management
TOE and DOI | organizational, support, competitive environment, regulatory environment, relative advantage, compatibility, [104]
and environmental | complexity, trialability and observability
Technological, Relative advantage, compatibility, complexity, availability, reliability, security, privacy, trust,
TOE and DOI | organizational, Internet speed and accessibility, top management support, organizational readiness, organizational [105]
and environmental | size, competitive pressure, vendor support, physical location
Technological, Organizational culture, regulatory environment, relative advantage, trialability, and vendor lock-in,
TOE, DOI LS . . e . . L .
and MIR organizational, information and communications technology skill, complexity, observability, data security, and [70]
and environmental | customization
TOE. TTF Technological,
and i{BV organizational, Feature-task match, top management support, government support and competitive advantage [86]
and environmental
Technological,
TOE and organizational, System quality, financial benefits, trust, industry pressure, government support and attitude of [30]
TRA environmental, transfer to cloud ERP
and individual

that system quality, financial benefits, trust, industry pres-
sure, and attitude of transfer to cloud are significant
characteristics of cloud ERP adoption in SMEs. Table 5
summarizes the integrated models for cloud ERP adoption
in SMEs.

The results from the literature review show that the
integrative TOE and DOI frameworks are popularly deployed
to investigate the adoption of cloud ERP systems in SMEs.
These integrated models are focused on the organizational
level but could not examine at the individual level. Never-
theless, there is limited research that investigates integrated
models focused on both the organizational and individual
levels e.g. [30]. Therefore, this study proposes an integrative
model which can examine the adoption of cloud ERP for
SMEs at both organizational and individual levels.

E. TOE FRAMEWORK FOR CLOUD ERP ADOPTION

IN SMEs

For this study, the technological dimension represents the
external/internal and new/current technologies deployed in
the client SMEs. The TOE framework also comprises
other essential characteristics such as organizational (size
of organization, top management support, organizational
readiness, prior IT experience) and environmental aspects
(industry, market scope, competitive pressure, and external
IT support), as illustrated in Figure 2.

The technological dimension comprises both present and
future technologies focusing on the characteristics that have
a positive impact on the adoption of cloud ERP systems. The
characteristics of the technological dimension are:

« Observability, which refers to the level at which the
result of deploying cloud ERP systems is obvious to
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Technology

*  Relative advantage
Observability
Compatibility
Complexity
Trialability

r()lga nization
®  Size of organization
e  Top management support
e  Organizational readiness
e Prior IT experience

\

Cloud ERP adoption in
SMEs

Environment
e  Industry
e  Market Scope
e  Competitive pressure
e External IT support

.

FIGURE 2. TOE framework for cloud ERP adoption in SMEs. (adapted from
Ramdani et al. [106]).

others. An obvious positive result of exploring these
systems can motivate their adoption [60].

o Compatibility, which refers to the degree to which
cloud ERP systems are perceived as compatible with
existing environments and includes technological and
organizational compatibility [107]. The compatibility
of technology means that its alignment with current
systems (such as computer aided design (CAD)) is
evaluated.

o Complexity, which refers to the degree of difficulty
for users in understanding and employing cloud
ERP systems. Complexity is crucial because it is
defined as a barrier to the adoption of cloud ERP
systems [108].
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o Trialability, which refers to the ability of cloud ERP
systems to be trialed on a limited basis [109].

The organizational dimension of TOE describes character-

istics concerning the resources of a firm including:

e The size of an organization, which influences the
adoption of cloud ERP systems [110], [111].

o Top management support, which can influence the adop-
tion of cloud ERP systems. Commonly, top management
support is an important characteristic for potential
change through a clear vision by delivering signals
highlighting importance of the innovation to colleagues
in the organization [104].

o Organizational readiness which refers to financial and
IT resources including human and technology that
influence the adoption of a cloud ERP system [112].
Technology infrastructure is related to installing the
enterprise system and network technologies which offer
a platform for the cloud ERP system. IT human
resources refer to skills and knowledge in order to
adopt cloud ERP which, in turn, are related to IT
applications [113]. Financial resources represent an
organization’s capital to invest in IS adoption (such as
cloud ERP) [19].

o Prior IT experience, which refers to the range of the
professional’s experience comprising prior IT systems
(such as on-premise ERP systems) and current practice
(such as cloud ERP systems) [111].

The environmental dimension examines the characteristics
which are related areas in operating an organization and may
also be linked to associated elements such as competitive
pressure and the industry itself.

o Industry refers to the business segment the company

belongs to [111].

o Market Scope refers to the market area which a company
selects to operate in from national to international
markets [111].

o Competitive pressure refers to the level of competitive-
ness felt by the organization from rival companies within
the industry [111].

o External IT support refers to the availability of assis-
tance by the provider for the cloud ERP adoption and
use of these systems [15].

Several researchers have employed the TOE framework to
investigate cloud ERP adoption [91], [111], [114]. Valdeben-
ito and Quelopana [91] proposed a conceptual model based
on the TOE framework to examine SaaS cloud ERP adoption
for SMEs. Their study reveals seven characteristics (security
concerns, perceived value, configurability and customization,
top management support, competitive pressure, organiza-
tional readiness and vendor’s qualities) which contribute to
the success of the SaaS ERP adoption Zamzeer et al. [111]
highlight the influential characteristics based on the TOE
framework for cloud ERP adoption in SMEs in Jordanian
context. Their study is conducted with cloud ERP vendors
and SMEs, which are divided into four groups of participants
(cloud ERP vendors, SMEs who have implemented cloud

23964

TABLE 6. Studies using TOE framework for cloud ERP adoption in SMEs.

Type of industry Main findings Authors
The perceived value, security
concerns, configurability and
customization, organizational
readiness, top  management
support, competitive pressure, and
vendor  qualities are  the
characteristics  that  influence
cloud ERP adoption in SMEs

The service providers and top
management support play a
significant role for cloud ERP
adoption in SMEs

The top management support
characteristic is significant for
cloud ERP  adoption in
manufacturing and service SMEs
The characteristics are different
between small-sized and large-
sized healthcare companies, as
well as the perceptions of finance
managers and IT managers in
cloud ERP adoption decisions.

SMEs [91]

Jordan SMEs [111]

Malaysian SMEs [114]

Healthcare [115]

ERP, SMEs who intend to adopt cloud ERP and SMEs who
do not intend to adopt cloud ERP). The study discovered
ten characteristics (service provider support, management
support, compatibility, relative advantage, innovativeness,
trialability, cost, size, server location, and political situation)
that influence cloud ERP adoption in SMEs in Jordan.

In another study done in the Malaysian context,
Qian et al. [114] proposed TOE framework to evaluate the
influencing characteristics for cloud ERP adoption in SME:s.
The study employed a quantitative approach in evaluating
the manufacturing and service sector. Interestingly, their
study highlighted that top management support is the
most significant characteristic for cloud ERP adoption in
Malaysian SME:s.

In yet another study, Damali et al. [115] deployed
TOE framework to investigate influential characteristics in
small healthcare companies. This study used a qualitative
approach through semi-structured interviews with finance
managers and I'T managers. This study identified that relative
advantage, compatibility, and size of organization as the
characteristics essential for cloud ERP adoption in small
healthcare organizations. Table 6 summarizes the previous
studies with TOE framework for cloud ERP adoption in
SME:s.

F. UTAUT FRAMEWORK FOR CLOUD ERP ADOPTION

IN SMEs

For this study, the UTAUT framework provides the
opportunity to investigate the individual adopter’s char-
acteristics [74]. The UTAUT framework includes five
characteristics which are performance expectancy, effort
expectancy, social influence, facilitating condition and
behavioral intention [20]. As shown in Figure 3, while three
characteristics (performance expectancy, effort expectancy
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Facilitating conditions

Performance expectancy
Effort expectancy
Social influence

I

TABLE 7. Studies using UTAUT framework for IS adoption in SMEs.

Type of industry Main findings Authors
The performance expectancy and
Veneto SMEs facilitating conditions impact the

(Italy) behavioral  intention  which

influence ERP adoption

[118]

Cloud ERP adoption
in SMEs

Behavioral intention

FIGURE 3. UTAUT framework for cloud ERP adoption in SMEs. (adapted
from Venkatesh et al. [20], Tan and Lau [116].

and social influence) influence the behavioral intention which
impacts cloud ERP adoption, one characteristic (facilitating
conditions) directly impacts cloud ERP adoption [116].

« Performance expectancy refers to the level of cloud
ERP performance expected by the adopters (own-
ers/key managers) while considering deployment of the
system [117].

« Effort expectancy refers to the level of ease expected
in deploying the cloud ERP by the adopters while
considering adoption [20], [117].

o Social influence refers to the level at which users
perceive their colleagues/managers influence on deploy-
ment and adopters of cloud ERP systems [117], [118].

« Facilitating conditions refer to the level at which
adopters consider the current organizational and tech-
nical infrastructure helpful in the deployment of cloud
ERP [117], [119].

« Behavioral intention refers to adopters’ intention for
adoption and use of cloud ERP system in the
future [44], [74].

Several researchers have deployed UTAUT framework for
ERP [118], [120], [121] and Accounting Information System
(AIS) adoption [64] Roffia and Mola [118] deployed UTAUT
framework to investigate ERP adoption during the COVID-
19 pandemic. This study was conducted with 147 SMEs in
the Italian contexts using a quantitative method. The findings
showed that performance expectancy, effort expectancy and
facilitating conditions influence ERP adoption.

Mayaram et al. [120] proposed the use of UTAUT
framework to identify the influential factors of ERP adoption
of SMEs in Mauritius. This study used questionnaires through
a quantitative approach to identify the significant character-
istics. The study discovered that performance expectancy,
effort expectancy and social influence impact the behavioral
intention, which has a positive influence on ERP adoption.
Facilitation conditions also had a positive impact on ERP
adoption.

Adam et al. [121] used the UTAUT framework to evaluate
influential factors of ERP systems in small South African
manufacturing companies. This study used a mixed method
approach using textual, theme, and descriptive data analysis
to investigate the influential factors. Four factors (perfor-
mance expectancy, effort expectancy, social influence and
facilitation conditions) were found to impact the behavioral
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The performance expectancy,
effort expectancy, social influence
and facilitating conditions affect [120]
behavioral intention which impact
ERP adoption

The performance expectancy and
effort expectancy are the most

Mauritius SMEs

Jordanian SMEs important characteristics for cloud [64]
computing adoption
The performance expectancy,
Small effort expectancy, social influence
manufacturing and facilitating conditions are [121]
enterprises in important for adoption of ERP

South Africa system for small manufacturing

firms in South Africa

intention, which had a positive influence on ERP adoption in
small manufacturing enterprises in South Africa.

Lutfi [64] also identified the characteristics influencing
AIS used by SMEs in the Jordanian context by deploying
the UTAUT framework. This study used a questionnaire to
collect data from 236 respondents in Jordan. The outcome
revealed that performance expectancy, effort expectancy and
social influence had an impact on the behavioral intention,
which influenced ERP adoption. The facilitating conditions
were also found to be directly significant for AIS adoption in
Jordanian SMEs. Table 7 summarizes previous research on
use of UTAUT framework for IS adoption in SMEs.

Literature has revealed that most research has focused on
ERP and cloud computing adoption through the quantitative
approach. There is limited research that has explored
adoption of cloud ERP using the qualitative method. Thus,
this study fills this gap by deploying UTAUT framework
and using a qualitative approach for investigating cloud ERP
adoption in SMEs.

G. PROPOSED MODEL FOR CLOUD ERP ADOPTION

IN SMEs

The TOE framework is focused on the technology, organi-
zational and environmental dimensions, and has underpinned
many IS inquiries [122], [123]. Although it is comprehensive
in nature [124] has the limitation of not including the
individual dimension for decision makers in IS adoption
[69], [74], [125]. The TOE framework can rarely investigate
emotional perceptions of the technology’s effortlessness and
usefulness which are based on the individual dimensions
(UTAUT) [126]. Therefore, to obtain a complete picture,
the TOE framework needs integration with an individual
framework, such as UTAUT, to make the framework more
holistic [20], [74], [125]. The integrative model combining
TOE and UTAUT can fulfil both, the organizational levels of
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TABLE 8. Comparing the integrative models based on TOE and UTAUT frameworks.

Authors Characteristics

RA oS CP CPL TR SO T™MS OR PR ID MS CPR ES PE EE SI FC
Rosli et al. [75] v X v v X v v v X x X X X v v v v
Awa et al. [74] X x v v x v v x x x v v v v v v x
Proposed model v v v v v v v v v v v v v v v v v

Note: RA is relative advantage, OS is observability, CP is compatibility, CPL is complexity, TR is trialability, SO is size of organization, TMS is top management
support, OR is organizational readiness, PR is prior IT readiness, ID is industry, MS is market scope, CPR is competitive pressure, ES is external IT support, PE is

performance expectancy, EE is effort expectancy, SI is social influence and FC is facilitating conditions.

TOE as well as the individual levels of UTAUT and assists in
the evaluation of cloud ERP system adoption in entirety.

Previously, only two studies [74], [75] have combined
the TOE and UTAUT as an integrative model to include
dimensions at both the organizational and individual levels
for a holistic evaluation of technology adoption. These
models, however, are not suitable for this study for the
following reasons. Firstly, the integrative model based on
Rosli et al. [75] is not modelled to investigate SMEs.
The characteristics are chosen to focus on large firms.
For example, the researchers have stated that “‘audit firm
has to really know the characteristics of CAATTS” [75],
which is usually not expected from SMEs. SMEs may not
recognize or know the characteristics of adopting cloud
ERP systems because they may have little experience or
not have expertise in cloud ERP adoption compared with a
large company. Secondly, in the integrative model based on
Awa et al. [74], several limitations around the characteristics
of each dimension are identified. Their model captures
only the critical characteristics in literature, and neglects
significant characteristics (such as, prior IT experience,
external IT support, competitive pressure, and industry) for
cloud ERP adoption from the original models. Therefore,
the two integrative models from Rosli et al. [75] and
Awa et al. [74] are not considered relevant to investigate IS
adoption in SMEs, as shown in Table 8. However, the prior
studies revealed that the integrative models based on TOE and
UTAUT offer opportunity to expatiate several characteristics
including the above significant characteristics and provide
explanations to deliver extended theoretical strength.

Therefore, this study examines the cloud ERP adoption
in NZ SMEs by proposing an integrative model combining
the two adoption-related TOE and UTAUT theoretical
frameworks. The proposed is a holistic model comprising
all the characteristics from TOE and UTAUT, as shown in
Figure 4. This integrative model would explain technology
adoption from an organizational and user adopter’s viewpoint
to comprehensively inform on the various aspects of both the
individual level (for users) and the organizational level (for
decision makers) [127].

In the proposed integrative model, the TOE framework
has been adapted from Ramdani et al. [106] (Figure 2)
as this was used to investigate enterprise systems adop-
tion in SMEs. For the individual level, this study has
deployed UTAUT, based on work of Venkatesh et al. [20],
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TABLE 9. Interview participants profiles.

No Cloud ERP Position Experience
vendor firms
1 Company A Cloud ERP sales 3 years 8 months
manager
2 Company B Senior business 4 years 6 months
development
manager
3 Company C Cloud ERP sales 9 years 8 months
manager
4 Company D Chief executive 20 years 10
months
5 Company E Business 2 years
development
manager
6 Company F Senior consultant 12 years 9
months
e e e e .
: Organizational level
1
1 ™ - T T ey
1| gical char: e Organ characteristics Environmental characteristics
I |* Relative advantage e Size of organization o amhy :
I |e  Observability e  Top management support 1
I P £ ! o Market scope
| |* Compatibility & Organizational readiness . G it 1
I |* Complexity e Prior IT experience P prosse |
: o Trilability e External IT support H
I_m ————————— - - —— o ——— - JI
ESS=s===ss===s=== =
Individual characteristics
«  Performance expectancy
«  Effort expectancy
*  Social influence

Behavioral intention

Individual characteristics
e Facilitating conditions

v
Cloud ERP adoption in
MEs

Individual level

FIGURE 4. Integrative model for cloud ERP adoption in SMEs.

Tan and Lau [116] (Figure 3) who investigated compre-
hensive views of individual characteristics in SMEs [128].
However, factors such as gender, age, experience, and
voluntariness of use have been excluded since the sample
(vendors) are relatively homogeneous (professionals in the
field).

Ill. RESEARCH METHODOLOGY

This research investigates the influential characteristics for
cloud ERP adoption in NZ SMEs and their benefits by
developing an integrative model based on the technological,
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Develop research model
L 2
Conduct semi-structured interviews with six ERP vendors
L 2
Analyze the interview findings

¥

Evaluate the results and construct a framework

FIGURE 5. Research stages.

organizational, environmental, and individual dimensions.
A qualitative research approach is used to create a deep
understanding of cloud ERP adoption characteristics and
conduct an in-depth analysis in NZ SMEs [127]. In the NZ
SMEs environment, the current status of cloud ERP systems
is in implementation stage, with 21% companies having
implemented so far [17].

This research uses case study as the research strategy
for an enriched view of the characteristics for cloud ERP
adoption. Yin [129] has defined the case study strategy
as allowing ‘“‘investigators to retain the holistic and mean-
ingful characteristics of real-life events” [129], enabling
the researcher to obtain insights through a variety of data
collection processes [130]. In this study, data are collected
from ERP vendors’, who are the experts of these systems,
through semi-structured interviews to gain insights on the
different characteristics for adopting a cloud ERP at the
organizational and individual levels.

As recommended by Tharenou et al. [131], this study
begins with the identification of the research questions and
then articulates the research design around it. In this study, the
technological, organizational, environmental, and individual
dimensions assist in creating a better understanding of cloud
ERP adoption and their benefits in SMEs. The research stages
are shown in Figure 5.

This research employs a post-positivist paradigm, which
necessitates empirical investigations to examine the adop-
tion of cloud ERP systems via a theoretically developed
conceptual framework. This paradigm provides a realist
approach based on the varying viewpoints of the participants,
combining theory with practice. To improve the credibility
of our qualitative study, we addressed four rigorous criteria:
internal validity, external validity, dependability, and con-
firmability [132].

Internal validity was examined by carefully selecting the
vendor companies and the interview subjects appropriate to
the issue at hand, applying reliable data collecting techniques,
selecting suitable theory, and conducting literature reviews
pertinent to the phenomenon of cloud ERP adoption. External
validity was addressed by interviewing important people
linked with cloud ERP adoption across different firms, which
increased the generalizability of the overall study findings.
The dependability or reliability of the interviews was assessed
by employing a similar semi-structured format for all and
completing a pilot study with two participants from two
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different firms, A and B to review whether the interview
questions required refinement. After the pilot research,
a few questions were modified. Finally, confirmability
was addressed by using multiple data sources (interviews,
organizational documents and Web sites) and reviewing with
literature and theories [133].

A. SAMPLE AND CRITERIA FOR SELECTION

Cloud ERP vendor companies and participants were iden-
tified and selected through LinkedIn. This study deployed
a criterion sampling strategy for selecting the vendor
companies and participants based on a set of criteria [134]:
(1) the companies must be vendors of cloud ERP systems,
(2) the participants from these companies must have at least
two years’ experience in implementing cloud ERP systems,
and (3) the companies must be in NZ and must sell products
for SME:s.

Semi-structured interviews were conducted to collect the
initial data from six ERP vendors who are involved in cloud
ERP adoption and implementation projects. Six vendors were
considered sufficient for this study since they are experts
and the most knowledgeable in this domain with extensive
experience in adopting and implementing cloud ERP sys-
tems. Creswell and Poth [135] have recommended that a
small sample size (of about six participants) is acceptable in
cases where the participants are highly specialized and factors
such as time or cost are applicable. In addition, six represent
approximately 25% of all cloud ERP vendor companies in
New Zealand. The informants (one from each firm) were
interviewed between April and June 2020. Prior informed
consent was obtained from the study participants, and the
human ethics processes were followed. Table 9 presents the
profiles of the participants.

B. DATA COLLECTION

Data were collected using semi-structured in-depth inter-
views, either via Zoom or face-to-face. Interviews ranged
from 45 to 90 minutes in length. All informants were recruited
as a result of their response to the invitation to participate.
Based on the integrative model, questions were asked to
investigate the technological, organizational, environmental,
and individual characteristics on the adoption of cloud ERP
systems in SMEs and the benefits. The interviews were audio
recorded and transcribed verbatim.

C. DATA ANALYSIS
The condensation approach presents “‘the experience of the
participants as expressed by themselves, rather than exploring
possible underlying meaning of what was said” [136].
Moreover, this approach can analyze the data when the
number of participants are limited. Thus, the condensation
approach was deployed for data analysis in this study [136].
This approach condensed the findings into specific con-
texts based on the units of analysis employed to analyze
the data [136]. The units of analysis for this study are the
technological, organizational and environmental dimensions
(at the organizational level), and the individual dimensions
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(at the individual level) based on the holistic model (shown in
Figure 4) for the adoption of cloud ERP systems in NZ SME:s.
The condensation approach was applied using the following
steps: (1) the framework (Figure 4) was used as a coding plan
which included pre-defined groups comprising the constructs
of the technological, organizational, environmental and
individual dimensions; (2) the thematic analysis was applied
to develop themes based on the insights collected from
the informant responses identifying repeated patterns from
the data obtained [137]; (3) the data were categorized
and positioned into the thematic groups aligned to the
dimensions of the integrative model; and finally, (4) a second
order analysis was conducted consolidating the themes and
building a sequence of events to answer the research question.
Additionally, the data bias was controlled by keeping an
open mind to contradictory findings and divergent views and
review of alternative explanations in the evaluation [127].

IV. FINDINGS

The findings from the six cloud ERP consultants on the
influence of the technological, organizational, environmental,
and individual characteristics for the adoption of cloud ERP
systems, and the benefits of deployment are presented in this
section.

A. TECHNOLOGICAL CONTEXT

The technological dimension comprises the relative advan-
tage, observability, compatibility, complexity and trialability
characteristics based on the integrative model (Figure 4). This
study has further revealed two new characteristics — reliability
and data security — for cloud ERP adoption as reported by the
participants within the technological context. The following
sections discuss the findings on all these dynamics.

1) RELATIVE ADVANTAGE

Informants from all companies agreed that cloud ERP
systems are superior to on-premise as cloud-based systems
are Internet-enabled and browser-based. The participant
from Company C noted that a major element of a cloud
ERP system is that the company does not require high
performing computers, or servers, or specialists to handle
the infrastructure. Therefore, the company can save time and
money in running the system. The Company C participant
further highlighted that “the cloud ERP features run via a
cloud database which is controlled by CSPs who provide the
service, which allows users to adopt without the need of any
major IT infrastructure”.

The benefits of cloud ERP are in minimizing the number
of IT staff required. The users must only use a cloud ERP
via Web browser on their computers and allow the service
provider to provide the system. The running of a cloud
ERP system does not require IT staff monitoring the server
such as required in on-premise systems on a continuous
basis. A cloud ERP offers better scalability in a timely
manner based on users’ demand, therefore the system is
flexible and can expand when required or easily reduced
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when the requirements are not necessary anymore. All
vendor participants believed that understanding the relative
advantage of cloud ERP systems over on-premise systems,
such as in areas of meeting current technological trends, plays
a crucial role in motivating decision makers to adopt the
system, particularly from an SME perspective.

2) OBSERVABILITY

All informants agreed that the success of cloud ERP
implementations encourage decision makers to adopt these
systems even more. When the decision makers see the results
and benefits of deploying cloud ERP systems from exemplar
and test cases, this creates an acceptance and inspires them to
adopt.

Cloud ERP systems are pre-configured and are thus
quicker to implement taking only three to six months, as the
servers, storage and operations are handled by CSPs who
regularly maintain and upgrade the system. The informant
from Company C noted that

“cloud ERP systems are much easier to adopt and offer a
faster implementation because these systems take a fraction
of the time to implement compared to the traditional server-
based implementation. Additionally, an organization can
deploy a new ERP much more quickly because it is a
cloud-based application which has been pre-setup before
implementing”.

The informant further stated that SMEs must recognize
and have a clear vision of the future benefits in deploying
a cloud ERP. They must be aware of the possibilities through
adoption as the achievements can be observed, encouraging
the organization to adopt. CSPs facilitate cloud ERP enhance-
ments incrementally and continuously by releasing regular
service packs and system update/upgrades on designated
ERP modules. Thus, observing the results can significantly
influence the decision makers and the company management
in adopting the system as confirmed by many informants.

3) COMPATIBILITY
All informants concurred that cloud ERP systems must be

compatible in order to integrate with existing technologies
such as e-commerce, payroll or Eftpos. The manager of
Company E highlighted that currently 20 to 30% of SMEs
have moved from on-premise to cloud ERP systems and
are looking to combine some of their business systems with
the new system. But, if the new system faces any issues
or complexities in integrating with the current systems,
the adoption may take a longer time. They further noted
that

“cloud ERP systems can be connected with existing
systems; there can be on-premise systems like Eftpos or
barcode scanning which can be connected. But for example,
if the SME has ten systems and they only want to connect with
three of them and if CSPs cannot integrate those three into the
cloud ERP system, the adoption would be more complex than
the previous one’.

Thus, all participants agreed that compatibility is essential
for cloud ERP adoption in SMEs.
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4) COMPLEXITY

Most of the informants (from companies A, B, D, E and F)
stated that cloud ERP systems are user-friendly and easy to
use. The participant from Company F explained that these
systems are simple to use and can be accessed through a
username and password over a Web browser. However, the
adoption can face complexities if the staff are not trained
before deploying the system; if they do not have prior IT
experience. The participant from Company F emphasized that

“cloud ERP companies try to make the system super
simple for users. If they know how to browse and perform
transactions on a Web site, complexity and difficulty for cloud
ERP users are overcome by just training; they just have to
do the training. They have to test the system themselves and
actually do some practice before they go live”.

Though, the informant of Company C noted that the cloud
ERP system can become complex to deploy in scenarios
such as during the COVID period with CSP support remotely
through Zoom or Skype. Findings also suggest that if the
adoption gets complicated with many steps and tasks to
complete, some SMEs may reject to adopt the system. The
informant from Company C further stated that

“when a decision maker is looking for a cloud ERP and
finds that a particular system is too complex to adopt, and
requires a lot of development and scripting, sometimes, the
decision maker may say goodbye and find another simpler
system.”

Therefore, findings highlight that simplicity is important
for cloud ERP systems for SMEs.

5) TRIALABILITY

Most of the informants (from companies A, C, D, E and
F) agreed that trialability is a significant characteristic for
decision makers before adopting all the functions of a cloud
ERP system and going-live. The participant from Company
E noted that trialability of cloud ERP can improve the
decision-making for the SMEs before they purchase or adopt
the system. Some CSPs allow their potential customers to
trial through a demonstration system (which can be a full or
limited version) before purchasing. These trials can improve
the certainty about the cloud ERP usability by enabling users
to understand how to insert the data and use these systems.
The participant from Company E explained that

“we come over to the client senior managers who are the
decision makers for doing a demo, and then when we get into
the demo, this is where you are getting into the usability of
it. And so, we get their information and we put it into the
system, and so they see their data in the system before they
can actually try it”.

However, one ERP vendor did not agree. They said that
trialability might not be significant for a cloud ERP system
because some vendor companies do not allow clients to
access trial editions of these systems. The decision makers
need to have confidence in the ERP vendor regarding their
product. These senior managers must decide and select
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an appropriate system based on the trustworthiness of the
products in the market. The informant from Company B
pointed out that

“for our ERP products, we do not provide demonstration
to clients, and they have to believe in us to adopt the system.
So, I think trialability does not influence the adoption of cloud
ERP systems”.

However, most participants suggested that trialability is
essential for a cloud ERP adoption in SMEs.

6) RELIABILITY
This study has pointed out that reliability of cloud ERP sys-
tems is an important characteristic within the technological
context. The reliability of a cloud ERP system refers to an
uninterrupted availability of the system without downtime,
leading to trustworthiness of CSPs. The informant from
Company C noted that

“commonly, users need 100% availability of a cloud ERP
system. These systems run via an Internet platform which
may face network failure from the CSPs, but users expect an
interruption-free system”.

This finding is also in agreement with participants from
companies F and D. The participant of company F stated:

“the users of cloud ERP systems want this system to
work smoothly, especially during peak times and seasons.
For example, for the retail sector, on Good Friday or Boxing
Day, the users should be able to work on the cloud ERP
systems without any issues.” Hence, the cloud ERP adopters
always search for a system which is very robust, reliable, and
continually available.

7) DATA SECURITY

The data in cloud ERP systems are stored by CSPs. Hence,
the vendors have noted that SMEs are concerned about the
security and control of their data. The informant from
Company A noted that

“the client’s companies negotiate terms and conditions
with CSPs which certify the protection of confidential
information which are stored in the cloud. The agreement
clearly defines and outlines the categorization of information
and their secure storage”.

Therefore, data security plays an important role in cloud
ERP adoption. Moreover, CSPs deliver well-defined plans,
policies and strategies including plans for recovery backup
and restoration which relates to availability and disaster
recovery.

The data in cloud ERP systems are stored by CSPs. Hence,
the vendors have noted that SMEs are concerned about
the security and control of their data. The informant from
Company A noted that

“the client’s companies negotiate terms and conditions
with CSPs which certify the protection of confidential
information which are stored in the cloud. The agreement
clearly defines and outlines the categorization of information
and their secure storage”.

Therefore, data security plays an important role in cloud
ERP adoption. Moreover, CSPs deliver well-defined plans,
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policies and strategies including plans for recovery backup
and restoration which relates to availability and disaster
recovery.

B. ORGANIZATIONAL CONTEXT

The organizational context relates to the structure and
resources of client firms, which comprise the size of the
clients’ organization, top management support, technology
readiness and prior IT experience. This study has revealed
new characteristics including financial capability, cultural
aspects, and project champion for adopting a cloud ERP in
SMEs as reported by the participants.

1) SIZE OF ORGANIZATION
Informants from all companies felt that the size of an
organization is significant for adopting a cloud ERP in SMEs.
The Company D chief executive noted that “‘small businesses
lack the resources and knowledge to adopt an ERP system and
they often do not actually define or understand the outcomes
that are to be achieved™. He further explained that generally
the professional practitioners in SMEs face knowledge gaps
due to lack of experience, and are short in resources, both
human and financial. Originally, SMEs used manual systems
such as Microsoft Excel, and they did not understand the
costs, challenges, or how to successfully adopt cloud ERP
systems. Further, SMEs usually did not comprehend the
results that needed to be accomplished when employing a
cloud ERP system.

Therefore, the size of an organization is of importance in
adopting a cloud ERP, especially when the company lacks
human, technological, or financial resources.

2) TOP MANAGEMENT SUPPORT
All informants agreed that top management support is vital
for adopting a cloud ERP system in an organization. The
vendor from Company C stated that top management support
influences ERP adoption in SMEs as the senior management
has the overall view of the adoption process and can aid
wherever necessary. Additionally, they can assign sufficient
resources for the adoption since they are involved in the
project management and have been part of the business case
development much before the adoption of the cloud ERP
system. The sales manager of Company C highlighted that

“top management support is essential to facilitate the
adopting and implementing processes. The top management
support acts as a conduit between the company and the
vendors to fix any issues or provide resources during the
adoption and implementation process’.

Therefore, top management support is crucial for SMEs to
adopt a cloud ERP system, particularly in providing resources
required by the adoption team.

3) ORGANIZATIONAL READINESS

Most of the participants (from companies A, B, C, D, and
F) confirmed that organizational readiness influences the
adoption of cloud ERP systems in SMEs. The manager from
Company A pointed out that the SMEs should be ready in
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terms of I'T (which includes the installation and networking of
the enterprise software packages that can offer a platform for
the cloud ERP application) since, before adoption, the client’s
company trials the cloud ERP system through the product
demonstration version to test their usability requirements.
The client’s company must ensure technology readiness
before the cloud ERP system is employed. The informant of
Company A stated that

“before adopting the actual cloud ERP system, several
SME client companies trial and test these systems, so the
technology in SMEs is developed and made available to run
these systems. Therefore, organizational readiness influences
the adoption of cloud ERP systems for SMEs”".

Findings from the participant of Company C highlighted
that the organizational readiness in terms of financial
resources influence the adoption of cloud ERP system. SMEs
usually lack in resources, particularly in having sufficient
budget when compared with large companies, therefore a
cloud ERP must be available at a cost that SMEs can afford.
The vendor participants, however, highlighted that

“a cloud ERP environment offers cost of ownership
advantages for SMEs as this system is maintained and
managed by CSPs. In a cloud ERP deployment, the SMEs
can reduce the time of implementation because they do not
have to substantially invest and provide extensive resources
in their IT department™.

Additionally, in terms of a cloud ERP deployment, SMEs
can work out financial arrangements contractually with CSPs
for structured payment settlements and licensing fees for
users. The structured settlement and payment schedule for
user fees allow SMEs to be able to afford adoption of the
system.

The manager of Company E, however, emphasized that
organizational readiness in terms of technology may not
influence the adoption for SMEs because the CSPs have the
responsibility for deployment, and they install the required
technology at that time. The deployment requires an average
level of IT capability such as use of Microsoft Excel. The
CSPs support and assist SMEs in adopting the cloud ERP
software by executing the deployment process. They further
emphasized that

“we (CSPs) deploy the change and technology at the same
time. During the deployment of a cloud ERP system, the
client’s company may use normal IT performance software
such as Microsoft Office. So, the company does not need
to be technologically ready. I do not think anyone is ever
technologically ready, and it changes so fast, anyway, that no
one can keep up anymore”.

Therefore, organizational readiness is essential to adopt a
cloud ERP as SMEs must be ready with the IT infrastructure
and financial resources before adopting the system.

4) PRIOR IT EXPERIENCE

All participants agreed that prior IT experience positively
affects the adoption of cloud ERP in SMEs. The Company
A informant noted that the client company users should have
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some previous IT experience or at least used one module
(such as an accounting or inventory system) either in an
on-premise or cloud ERP environment. For example, they
noted that ““if users have used an accounting system; it
does not need to be an on-premise ERP system, but any
accounting system, they will understand what they are using
the system for [sales invoices and turnover, purchase expenses
and liabilities, accounts payable, payroll and so forth]”.

Thus, prior IT experience will be beneficial for an SME to
adopt a cloud ERP.

5) CULTURAL ASPECTS

The degree of willingness by employees to adopt a cloud ERP
in SMEs largely depends on a company’s culture. The cultural
aspects contribute in motivating staff to accomplish the aims
and initiatives of a company which can include adopting a
cloud ERP system. The informant of Company C stated that
“ if a company’s culture is conducive to new technology
adoption and digitization, this would promote adoption and
use of a cloud ERP system™.

This finding is also in alignment with the informants
from companies A and B. The informant from Company A
emphasized that

“the adoption of cloud ERP system changes the company
work structure, and all the users need to learn the use of
the new system. Thus, the culture of the company is critical
that can contribute to all users achieving the same goals of
the company and their own work goals.” Therefore, cultural
aspects are necessary to facilitate adoption of a cloud ERP as
the SME employees must be willing to adopt this system.

6) PROJECT CHAMPION

Project champion refers to a key staff member who usually
leads the execution of the project. The informant from
Company B pointed out that

“the champion supervises the entire cloud ERP adoption
process with responsibilities in dealing with issues in the
deployment or usability; monitoring the project progress until
completion”.

The informants of companies C and D also agreed that
project champion is an important characteristic for cloud ERP
adoption. The participant of Company C pointed out:

““the company has to have a project champion promoting
the benefits of cloud ERP system and possessing solid
leadership skills during implementation.”

Consequently, having a project champion is considered
necessary for adoption success.

C. ENVIRONMENTAL CONTEXT

The environmental dimension refers to the characteristics
which are related to external forces acting upon a clients’
firm. From a cloud ERP adoption dimension, the associated
environmental aspects include external IT support, com-
petitive pressure, market scope and the industry influence.
This study has revealed a new environmental characteristic
— government funding support — applicable for cloud ERP
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adoptions as reported by the participants. Findings of the
environmental factors are discussed next.

1) INDUSTRY
All participants concurred that the nature of industry
influences the adoption of cloud ERP systems. The Company
A informant noted that there are specific requirements for
the adoption of a cloud ERP in each industry, which may
have different needs, tasks, or problems based on the type
of business. For example, the clients in the manufacturing or
agricultural sectors may have their own requirements or scope
and may need different modules to be adopted. The Company
A informant noted that

“some cloud ERP systems are industry specific, and each
adoption will have different requirements. We would say that
we are actually building certain industry editions such as we
are currently developing a manufacturing edition, agriculture
and farming services edition, and a construction edition. So,
it is especially important that there are these industry-specific
options”’.

Thus, type of industry as a characteristic is significant for
cloud ERP adoption.

2) MARKET SCOPE

All the informants agreed that the market scope influences the
adoption of a cloud ERP system as SMEs operate not only
locally, but also globally. The informant of company B stated
that the market scope can be seen from two perspectives.
Firstly, when the scope of work is wider, the inhouse
coordination cost can rise as the nature of work will be
more complex administratively and require more information
processing. Consequently, the digitization of work (such as
adopting a cloud ERP system) will decrease these costs.
Secondly, the external costs (such as market research costs
and inventory holding costs) will rise when an organization
is looking to expand the market scope. Thus, the adoption
of cloud ERP systems for SMEs can reduce these costs. The
Company B informant pointed out that:

“the market scope influences the adoption of a cloud ERP
system because the company wants to reach the domestic
and international customers. To reduce operational costs, the
adoption of a cloud ERP system will be the best solution for
the company ™.

Therefore, market scope influences the adoption of cloud
ERP systems for SMEs as the companies expand their market
reach to national and international customers.

3) COMPETITIVE PRESSURE

Most informants believed that competitive pressure has a
positive impact on the adoption of cloud ERP systems.
Competitive pressure refers to the level of pressure that
SMEs feel from external forces such as competitors in the
industry, and they become increasingly aware of and follow
their competitors in adopting a cloud ERP system. Such
pressure can strongly motivate SMEs to deploy a cloud ERP
system since their competitors have already implemented
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and so would like to maintain their competitiveness in the
marketplace. By adopting a cloud ERP, SMEs can achieve
higher operational efficiencies, better market visibility and
more accurately collect data from dynamic markets. The
Company C informant revealed that sometimes competitive
pressure can be essential for SMEs to face rival companies.
It could lead to a strategic necessity to adopt a cloud ERP
to compete in the market. The informant further stated that
“‘competitors can contribute to enabling cloud ERP adoptions
since a company wants to compete them, and cloud ERP
system can assist in achieving superior firm performance™.

Therefore, competitive pressure is a substantial driving
force for SMEs to adopt cloud ERP and derive significant
benefits for competitiveness and survival.

4) EXTERNAL IT SUPPORT

All the participants agreed that external IT support (such as
from CSPs) influences the adoption of cloud ERP systems in
SMEs. Findings revealed that external IT support is vital since
any issues that client managers may face during adoption
or usage would need a quick resolution. The cloud ERP
systems’ adoption process is rapid since the SMEs do not
need substantial infrastructure to handle the system as this is
operated and supported by CSPs. Additionally, these systems
do not require connecting the different features/modules of
cloud ERP systems, only logging in a cloud ERP system via
Web browser. Additionally, the CSPs train users and ensure
they are satisfied with the ERP product. The Company A
informant highlighted that,

“it [CSP support] is very important because, if users
are not trained and supported well, then they will be very
uncomfortable with the system if they have any queries and
find it difficult to communicate with the service provider. For
this reason, a company may not want to adopt and use the
cloud ERP software”.

Therefore, external IT support is essential for SMEs to
adopt a cloud ERP system as SMEs need CSPs to help them
with issues during and after adoption.

5) GOVERNMENT FUNDING SUPPORT

As revealed by the study participants, government funding
support can assist SMEs that face inadequate budget issues
in adopting new technology such as cloud ERP systems.
During the COVID pandemic, the Ministry of Business,
Innovation and Employment in NZ proposed a funding of
NZ$ 40 million to support SMEs adopt IT solutions for
running their businesses via the Regional Business Partner
Network (RBP) [138]. The objective of this funding is to
encourage SMEs to adopt IT systems such as cloud ERP
to run their business and enable staff work from home.
Such government funding is deemed vital to cloud ERP
adoption in SMEs. The informant of Company A stated
that “government funding is essential for SMEs as they can
receive an additional budget to support their adoption of cloud
ERP systems during COVID pandemic™.
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The participants from companies C and E were also in
agreement with the participant A that the government funding
support has a strong influence, thus, is significant for cloud
ERP adoption. The informant of Company C highlighted that:

“normally, SMEs are short on budget to adopt cloud ERP
systems. If the NZ government funding support is available,
SMEs would consider adopting cloud ERP systems more in
their companies.”

D. INDIVIDUAL CONTEXT

The individual dimension refers to the four individual
characteristics of performance expectancy, effort expectancy,
social influence and facilitating conditions based on the
integrative model (Figure 4). The findings on this dimension
are presented next.

1) PERFORMANCE EXPECTANCY
All the participants believed that performance expectancy
influences the adoption of cloud ERP systems. The company
managers and adopters will have the behavioral intention to
adopt a cloud ERP system if they believe that this could
help in improving efficiencies in their daily tasks (such
as procuring products from suppliers, managing inventory,
or analyzing data and generating reports) and make their
tasks easier to execute. The performance expectancy plays a
significant role from the adopter’s perspectives since these
systems can enhance accessibility and mobility and provide
real-time data from several locations/departments enhancing
workflow in the company. The Company B informant
explained that

“the functionality of cloud ERP definitely plays a crucial
role on behavioral intention to adopt these systems because
they are built for improving the workflow, for example you
do not really have to extract data from multiple locations and
bring them into one location”.

Therefore, performance expectancy affects the cloud ERP
adoption from an individual dimension.

2) EFFORT EXPECTANCY
Most of the informants from A, B, C, D, and F companies
believed that effort expectancy is significant to adopt cloud
ERP systems. The informant from Company C emphasized
that if the vendors must guarantee that these systems are
less complex to adopt, company professionals can expect the
process to be simple to deploy and increase their behavioral
intention to adopt and use these systems. An expectation
from professional practitioners is that the effort required
in adopting and subsequently using the cloud ERP system
minimal. The participant of Company C stated that

“ERP vendors must make sure that it is not going to be
too complex with the adoption. The professional practitioners
want to know how easy it is to set up. So, it is important that
the effort required is very minimal when deploying an ERP
solution. This can enhance their behavioral intention to adopt
and use cloud ERP systems”.
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However, the informant from Company E explained that
effort expectancy may not affect the adoption as the training
sessions will be provided before implementing. The findings
have informed that training is necessary and is a part of the
adoption process. Usually, ERP vendors provide an in-depth
user training a week or so before the deployment. After the
training, users usually fully understand the functionalities,
benefits and the deployment process of the system reducing
the effort expectancy.

3) SOCIAL INFLUENCE
The informant from Company D revealed that the social
influence plays a key role in the adoption of a cloud ERP
system. Sometimes, a cloud ERP is adopted due to pressure
from colleagues or managers rather than the advantages of the
system, and this can increase adopters’ behavioral intention
to adopt the system. The informant from company D noted
that

“the adopters are able to raise their intention to adopt and
use the cloud ERP system because its importance has been
highlighted by their managers or colleagues. The pressure
to adopt the system can force a company management to
deploy, although the users do not fully recognize the benefits.
This is the reason why this characteristic can influence the
adoption”.

Therefore, social influence has a major impact on the
adoption of cloud ERP systems.

4) FACILITATING CONDITIONS

All the informants confirmed that facilitating conditions
influence the adoption of cloud ERP systems. According
to the Company D informant, facilitating conditions are
important for SME clients’ decision-making and deployment
since they need support from CSPs with broad experience
in areas of adoption capability and product knowledge, to
fill the gap in their own limited resources and information.
Occasionally, the adoption of a cloud ERP system is
complicated for SMEs as they have limited resources, and
they need specialists to support for a successful adoption. The
informant from Company D noted that

“for small and medium companies, it is an influence
on decisions by the chief executive officer (CEO) or key
managers who lack resources and knowledge and need help
from vendors to fill these gaps. As a result, they need
experts to support deployment which heavily influences their
decision”.

Therefore, facilitating conditions are important for cloud
ERP adoption.

Based on the above findings, the model for adoption of
cloud ERP systems in SMEs is extended (Figure 6) with
additional characteristics highlighted by the NZ vendors.
Reliability and data security are added within the technologi-
cal characteristics. Cultural aspects and project champion are
included in the organizational characteristics. Government
funding support is added in the environmental characteristics.
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FIGURE 6. Extended model for adoption of cloud ERP systems in SMEs in
NZ.

Further, from the above findings, several benefits of
adopting cloud ERP systems are listed below:

« Lower upfront investment

« Lower total cost of ownership and operating costs

o Reduced IT staff

« Rapid implementation

« Rapid updates and upgrades

« Focus on core competencies

« Enhanced accessibility, mobility, and usability

« Easier integration with other services

« Easier customizations based on specific industry needs

« Improved system availability and disaster recovery

« Increased scalability based on business needs

o Faster data exchanges and reports/information shared

among departments
From an implementation perspective, the average deploy-

ments of cloud ERP range between 50-100 in NZ SMEs from
these vendors. One vendor explained

“there is a 100% expectation that the deployment will be
successful and none of the businesses have ““pulled-the-plug”
on an adoption after investing the money. There is a ‘testing’
phase of any implementation where the customer fully tests
all business scenarios and outputs (document layouts, process
documentation, etc.) and signs that they have fully tested and
are happy to ‘Go Live’ with the system. If any issues come
up during testing, these are addressed and either resolved or
a work-around put in place”.

Therefore, the NZ vendors claim a 100% success rate
currently in NZ SMEs.

Further, the overall results from all vendor participants
revealed relative advantage, observability, compatibility,
top management support, organizational readiness, external
IT support, government funding support and performance
expectancy as the most influential characteristics that can lead
to ERP adoption success in NZ SMEs. Thus, SMEs must
focus on these characteristics for effectiveness of the cloud
ERP adoption to achieve their goals.

V. DISCUSSION
The objective of this study was to understand the cloud
ERP adoption in SMEs by evaluating the various influential
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characteristics (technological, organizational, environmental
at the organizational level and individual at the individual
level) and their benefits from a vendors’ perspective.
This study has revealed significant findings within these
characteristics that have an impact on the adoption of cloud
ERP systems for SMEs in NZ, shown in Figure 6.

A comparison in the influence of technological, organi-
zational, environmental, and individual characteristics for
adopting cloud ERP systems for SMEs in NZ found many
agreements between the empirical findings and literature,
and also some additional characteristics, which are explained
below.

In the technological context, findings from this study have
revealed that the relative advantage from a cloud ERP can
motivate its adoption in an SME due to decision makers’
appreciation of the benefits expected from the new system
that can enhance user’s job efficiency. This finding is consis-
tent with the study by Albar and Hoque [25] which also found
the relative advantage of a cloud ERP as a key motivator
for its adoption. In the context of observability, the finding
that the evident result of using a cloud ERP system, such
as rapid implementation, provision of servers and storage by
CSPs and their operation and maintenance, inspires company
managers to adopt. This finding is in alignment with Jaffa and
Salim [139] in which such results of deploying cloud ERP
systems could be used as a reference for SMEs and the suc-
cess stories from CSPs could encourage SMEs to adopt the
system. Compatibility is another important characteristic in
the adoption of cloud ERP as these systems can integrate with
existing technologies (e.g., electronic data interchange (EDI)
or electronic funds transfer (EFT)) to automate processes
for exchanging data from different locations. This finding
shows that compatibility is a crucial characteristic, which
is consistent with prior studies e.g., [103], [140]. Influence
of complexity as a characteristic is found minimal since
these systems are considered easy to adopt and use. Findings
regarding complexity are similar to the results of prior studies
e.g., [76], [140] in which cloud ERP systems were found
to provide a lower level of complexity for users to adopt.
In case of trialability, the findings have indicated that this is
an advantageous practice for users to trial either with limited
or all functions. The participants in this study as well as
researchers from prior studies e.g., [141], [142] have strongly
recommended this practice. They have suggested that this
characteristic affects the adoption of cloud ERP systems due
to an organization being able to test the performance before
adopting and deciding to purchase the system.

For organizational dimension, the study participants, and
researcher [90] concur that the size of an organization
influences adoption of cloud ERP by SMEs since they
are usually short on knowledge and resources such as
human and financial. This study has disclosed that top
management support affects cloud ERP adoption as the senior
management, who are typically the team leaders or owners,
possess comprehensive information about what resources
(technological and human) are available in the company.
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They allocate the resources and provide relevant information
to adopt the system. This finding is consistent with other
studies e.g., [104], [110] in which top management support
was also found significant in providing sufficient resources,
commitment and vision for the innovation and the adoption of
cloud ERP systems. In the case of organizational readiness,
this study’s findings align with a prior study [143] which
highlighted that organizational readiness in organizations is
essential. Organizational readiness involves installing techno-
logical infrastructure, financial and IT human resources, both
before and during the adoption process, which influences
the deployment of cloud ERP systems. In terms of prior
IT experience, the findings from this study are consistent
with findings from prior research [83], [111] highlighting
that this characteristic is essential for cloud ERP adoption
because staff should have some previous IT experience (such
as on-premise ERP) which will enable a smoother and more
efficient adoption.

In the context of environmental characteristics, similar
to findings in literature [103], this study highlights that
competitive pressure from rival organizations has a positive
effect on the adoption of a cloud ERP system by SMEs. This
finding further aligns with Gangwar et al. [69] in which this
characteristic had an impact on an SMEs’ intention to adopt
a cloud ERP since their competitors had implemented, and
the company wanted to increase its competitiveness in the
market. The market scope influences the adoption of cloud
ERP systems which is a similar finding to Ramdani et al.
[144]. Their study reveals that when a company wants to
broaden their market scope, the adoption of IT application
can assist their dispersed markets more efficiently. Industry
as an environmental characteristic is also consistent between
participants and literature. The findings from this study align
with Sayginer and Ercan [145] that the adoption of cloud
ERP systems is specific to the business segment of the client
company, since each business segment may have unique
requirements and can face different issues during the adoption
process.

In the individual dimension, performance expectancy has
been influential in both this study as well as a study by
Khayer et al. [117]. The adopter’s behavioral intention
for adopting a cloud ERP system increases if the system
can help and support them as well as the organization
to improve the performance. For effort expectancy, this
study is in alignment with Khayer et al. [117] who also
revealed that effort expectancy is a significant characteristic
for cloud ERP adoption. Cloud ERP systems are validated
by the vendors for their user-friendliness, which makes
the adopters more inclined to adopt as they recognize its
simplicity and ease of deployment. This study is in agreement
with previous studies [146] in its findings around social
influence, which is found as an important characteristic in
cloud ERP adoption. Social influence can increase adopter’s
expectations and adoption intent as well as compel SMEs to
deploy cloud ERP systems. The final important characteristic
is facilitating conditions. The findings from this study are
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in agreement with Keong et al. [119] that this characteristic
with factors such as support from CSPs creates the necessary
environment that much influences the adoption of cloud
ERP in SMEs. Despite limited resources in NZ SMEs,
these companies assist vendors in their pre-implementation
consultation process in explaining their requirements and
assisting vendors to identify problems for developing their
proposal for a cloud ERP system [15]. They provide
the environment for the vendors to directly observe their
processes and allow access to relevant company documents.
The vendors in turn submit a proposal for adopting their cloud
ERP, which include times, budgets and modules.

This study has filled the gaps in investigating cloud
ERP adoption through an integrative model based on the
organizational (TOE) and individual (UTAUT) dimensions.
This model overcame the limitations from previous TOE and
UTAUT models [74], [75] that investigated IS adoption in
a financial accounting context since these models fell short
in investigating relevant characteristics such as external IT
support, prior IT experience, and industry and competitive
pressure for cloud ERP adoption. This study has included
these characteristics as well as added new characteristics
to the integrative model including system reliability, data
security, cultural aspects, project champion, and government
support. These novel characteristics build upon the existing
dimensions that could enable successful cloud ERP adoption
in SMEs. Thus, this study contributes to the existing literature
in better understanding the technological, organizational,
environmental, and individual dimensions for cloud ERP
adoption in SME:s.

VI. CONCLUSION AND IMPLICATIONS

Insights from the NZ cloud ERP vendors highlight that
the characteristics within the technological, organizational,
environmental, and individual dimensions based on the TOE
and UTAUT frameworks have significant impact in the
adoption of cloud ERP systems. Further informed by the
empirical study findings the developed model is extended
to include new characteristics. Reliability and data security
are added to the technological characteristics. Financial
capability, project champion and cultural aspects are included
in the organizational characteristics. Finally, government
funding support is included in the environmental character-
istics. These findings are essential additions to the literature
highlighting important aspects that could enable cloud ERP
adoption in SMEs. Further, many benefits of adopting these
systems are revealed based on the characteristics investigated,
such as reduced cost and time for deployment, less IT
staff, increased scalability, rapid implementation, improved
accessibility, and recovery backup and restoration which are
correlated to any disaster situation. This is one of the few
studies that has investigated the characteristics for cloud
ERP adoption in SMEs based on a combined TOE and
UTAUT model. The benefit of such an integrative model
is in evaluating the individual dimensions, including the
behavioral intention for cloud ERP adoption in SMEs, along
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with the technological, organizational, and environmental
dimensions to provide a more holistic view. The results
presented in this paper have numerous theoretical and
practical implications, explained below.

A. THEORETICAL IMPLICATIONS

Cloud ERP systems have been in considerable demand for
SME:s to survive in competitive markets, however, very few
studies have been conducted so far on SMEs in NZ. This
study has developed an integrative model using the TOE and
UTAUT theories determining the important technological,
organizational, environmental, and individual characteristics
for cloud ERP adoption in SMEs. This integration of TOE
with UTAUT is limited in research and is a significant
theoretical contribution of this paper. The insights on these
characteristics captured from the NZ vendors’ viewpoint for
cloud ERP adoption in SMEs enhance the body of knowledge
and contribute to academia.

B. PRACTICAL IMPLICATIONS

This paper also has implications for user practitioners and
vendors. For user practitioners, this paper presents insights
on the cloud ERP characteristics which can help SME
users successfully adopt cloud ERP in their companies by
addressing the influencing attributes. The findings provide
insights that can encourage the users to be comfortable in
deploying and using a cloud ERP system. Further, this paper
provides awareness in the deployment of cloud ERP systems
to the owners/managers and decision makers in different
SME sectors for utilizing the findings of this study to support
their decision making. Furthermore, this paper encourages
adoption of cloud ERP by highlighting the key benefits of
these systems. The paper provides practical guidelines for the
successful adoption of these systems and reduces the risk of
failures in adopting cloud ERP for SMEs in NZ.

VII. LIMITATIONS, AND FUTURE DIRECTION
The focus of this study was to get rich perceptions from cloud
ERP vendors, as such viewpoints of other stakeholders were
not investigated. Additionally, the findings on influential
characteristics may be different in other regions/countries.
This study investigates the cloud ERP adoption in SMEs
by developing the extended model (Figure 6). However,
this model has not added some characteristics based on
conceptual model, such as risk [19], physical location [105],
cost [112], supplier efforts [111]. Thus, future research
may consider adding these characteristics into the extended
for evaluating the cloud ERP adoption for SMEs. Further
this study deployed a qualitative approach to investigates
cloud ERP adoption in SMEs. Consequently, future research
will use a quantitative approach to examine the cloud
ERP adoption for SMEs by deploying the extended model.
Moreover, this study deployed the extended model for
adoption of cloud ERP systems in SMEs, but this model also
can use for other IS adoption such as cloud computing or
m-commerce.

23975



IEEE Access

S. Tongsuksai et al.: Influential Characteristics and Benefits of Cloud ERP Adoption in NZ SMEs

REFERENCES

[1]

(2]

[4]

[5]

[6

[8]

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

23976

M. S. Amalnick, A. Ansarinejad, S.-M. Nargesi, and S. Taheri, “New
perspective to ERP critical success factors priorities and causal relations
under fuzzy environment,” J. Math. Comput. Sci., vol. 2, no. 1,
pp. 160-170, Jan. 2011, doi: 10.22436/jmcs.002.01.17.

D. Rajaratnam and F. Sunmola, ““Managing business processes in an ERP
system context for airline catering logistics,” in Proc. 10th Int. Conf.
Oper. Supply Chain Manage., 2020, pp. 1-10.

S. Mathrani and A. Mathrani, ‘“‘Leveraging business intelligence to build
meta-knowledge,” in Proc. 46th Hawaii Int. Conf. Syst. Sci., Jan. 2013,
pp. 3787-3796.

G. Zeba and M. Cicak, “Application of RFID technology for better
efficiency of resource planning,” in Proc. Int. Conf. New Technol.
Develop. App. Cham, Switzerland: Springer, 2020, pp. 382-387, doi:
10.1007/978-3-030-46817-0_43.

M. Hadidi, M. Al-Rashdan, S. Hadidi, and Y. Soibhi, “Comparison
between cloud ERP and traditional ERP,” J. Crit. Rev., vol. 7, no. 3,
pp. 140-142, Jan. 2020.

Panorama Consulting Group. (2019). ERP Report Final. [Online].
Available: https://www.panorama-consulting.com/what-does-our-2019-
erp-report-reveal-about-the-erp-industry/

J. Biel. 60 Critical ERP Statistics: 2022 Market Trends, Data and
Analysis. Accessed: Dec. 1, 2021. [Online]. Available: https://www.
netsuite.com/portal/resource/articles/erp/erp-statistics.shtml#:~:text
=An%?20international %20survey %200f%20ERP,15%25%20using %20
on%2Dpremises

A. Gutierrez, E. Boukrami, and R. Lumsden, “Technological, organisa-
tional and environmental factors influencing managers’ decision to adopt
cloud computing in the UK,” J. Enterprise Inf. Manage., vol. 28, no. 6,
pp. 788-807, Oct. 2015, doi: 10.1108/JEIM-01-2015-0001.

S. Tongsuksai, S. Mathrani, and N. Taskin, “Cloud enterprise resource
planning implementation: A systematic literature review of critical suc-
cess factors,” in Proc. IEEE Asia—Pacific Conf. Comput. Sci. Data Eng.
(CSDE), Dec. 2019, pp. 1-8, doi: 10.1109/CSDE48274.2019.9162373.
R. Martins, T. Oliveira, M. Thomas, and S. Tomds, “Firms’ continuance
intention on SaaS use—An empirical study,” Inf. Technol. People, vol. 32,
no. 1, pp. 189-216, Feb. 2019, doi: 10.1108/ITP-01-2018-0027.

Small Business Council. Defining Small Business. Accessed: Jan. 1,2021.
[Online].  Available: https://www.mbie.govt.nz/dmsdocument/7450-
defining-small-business

S. Gupta, S. C. Misra, A. Singh, V. Kumar, and U. Kumar, ““Identification
of challenges and their ranking in the implementation of cloud ERP:
A comparative study for SMEs and large organizations,” Int. J.
Quality Rel. Manage., vol. 34, no. 7, pp. 1056-1072, Aug. 2017, doi:
10.1108/TIQRM-09-2015-0133.

S. H. Hassan, N. M. M. Haniba, and N. H. Ahmad, “Social customer
relationship management (s-CRM) among small- and medium-sized
enterprises (SMEs) in Malaysia,” Int. J. Ethics Syst., vol. 35, no. 2,
pp. 284-302, May 2019, doi: 10.1108/IJOES-11-2017-0192.

S. Tongsuksai, S. Mathrani, and K. Weerasinghe, “Critical suc-
cess factors and challenges for cloud ERP system implementations
in SMEs: A vendors’ perspective,” in Proc. IEEE Asia—Pacific
Conf. Comput. Sci. Data Eng. (CSDE), Dec. 2021, pp.1-6, doi:
10.1109/CSDE53843.2021.9718428.

N. M. Alsharari, M. Al-Shboul, and S. Alteneiji, ‘“Implementation of
cloud ERP in the SME: Evidence from UAE,” J. Small Bus. Enterprise
Develop., vol. 27, no. 2, pp. 299-327, Mar. 2020, doi: 10.1108/JSBED-
01-2019-0007.

C. Dibrell, P. S. Davis, and J. Craig, “Fueling innovation through
information technology in SMEs,” J. Small Bus. Manage., vol. 46, no. 2,
pp. 203-218, Apr. 2008, doi: 10.1111/).1540-627X.2008.00240.x.

S. Eskow. Survey Questions the Uptake of Cloud in New Zealand.
Accessed: Dec. 11, 2021. [Online]. Available: https://www.reseller.
co.nz/article/472426/survey_questions_uptake_cloud_new_zealand/

N. Mehta, S. Chauhan, and I. Kaur, “Extending the story of IS success:
A meta-analytic investigation of contingency factors at individual and
organisational levels,” Eur. J. Inf. Syst., vol. 2021, pp. 1-24, Jul. 2021,
doi: 10.1080/0960085X.2021.1907233.

Y.-W. Chang, “What drives organizations to switch to cloud ERP
systems? The impacts of enablers and inhibitors,” J. Enterprise Inf.
Manage., vol. 33, no. 3, pp. 600-626, Apr. 2020, doi: 10.1108/JEIM-06-
2019-0148.

V. Venkatesh, M. G. Morris, B. Gordon, and F. D. Davis, “User
acceptance of information technology: Toward a unified view,” MIS
Quart., vol. 27, no. 3, pp. 425-478, Sep. 2003, doi: 10.2307/30036540.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

R. K. Jena, “Examining the factors affecting the adoption of blockchain
technology in the banking sector: An extended UTAUT model,”
Int. J. Finan. Stud., vol. 10, no. 4, pp.1-20, Sep. 2022, doi:
10.3390/ijfs10040090.

M. A. Al-Sharafi, R. A. Arshah, E. A. Abu-Shanab, and Q. Alajmi,
“The effect of sustained use of cloud-based business services on
organizations’ performance: Evidence from SMEs in Malaysia,” in
Proc. 5th Int. Conf. Inf. Manage. (ICIM), Mar. 2019, pp. 285-291, doi:
10.1109/INFOMAN.2019.8714699.

Y. A. M. Qasem, S. Asadi, R. Abdullah, Y. Yah, R. Atan,
M. A. Al-Sharafi, and A. A. Yassin, “A multi-analytical approach
to predict the determinants of cloud computing adoption in higher
education institutions,” Appl. Sci., vol. 10, no. 14, p. 4905, Jul. 2020,
doi: 10.3390/app10144905.

M. A. Al-Sharafi, R. A. Arshah, and E. A. Abu-Shanab, “Factors
affecting the continuous use of cloud computing services from expert’s
perspective,” in Proc. IEEE Region 10 Conf., Nov. 2017, pp. 189-194,
doi: 10.1109/TENCON.2017.8228001.

A. M. AlBar and M. R. Hoque, “Factors affecting cloud ERP adoption
in Saudi Arabia: An empirical study,” Inf. Develop., vol. 35, no. 1,
pp. 150-164, Oct. 2017, doi: 10.1177/0266666917735677.

Y.-M. Cheng, “What drives cloud ERP continuance? An integrated
view,” J. Enterprise. Inf. Manage., vol. 33, no. 3, pp. 600-626, Aug. 2018,
doi: 10.1108/JEIM-02-2018-0043.

J. Lewandowski, A. O. Salako, and A. Garcia-Perez, “SaaS enterprise
resource planning systems: Challenges of their adoption in SMEs,” in
Proc. IEEE 10th Int. Conf. E-Business Eng., Sep. 2013, pp. 56-61.

E. Bjelland and M. Haddara, “Evolution of ERP systems in the cloud:
A study on system updates,” Systems, vol. 6, no. 2, pp. 1-26, Jun. 2018,
doi: 10.3390/systems6020022.

V. T. Hasheela-Mufeti, “Empirical studies on the adoption and
implementation of ERP in SMEs in developing countries,”
Ph.D. dissertation, School Bus. Manage., Lappeenranta Univ. Technol.,
Lappeenranta, Finland, 2018. [Online]. Available: https://lutpub.lut.fi/
bitstream/handle/10024/156042/Victoria%20Hasheela-
Mufeti_A4_ei%20artik.pdf?sequence=1&isAllowed=y

Y.-H. Lee, P. Hsu, Y.-W. Chang, and Y.-S. Cheng, “Integrating TRA
and TOE frameworks for cloud ERP switching intention by Taiwanese
company,” in Proc. PACIS, Jul. 2016, p. 139.

M. Awan, N. Ullah, S. Ali, I. A. Abbasi, M. S. Hassan, H. Khattak, and
J. Huang, “An empirical investigation of the challenges of cloud-based
ERP adoption in Pakistani SMEs,” Sci. Program., vol. 2021, pp. 1-8,
Mar. 2021, doi: 10.1155/2021/5547237.

A. 1. Habahbeh and A. H. Obidat, “Examining the factors influencing
the intention to adopt cloud ERP systems by SMEs in Jordan,” Int.
J. E-Services Mobile Appl., vol. 13, no. 3, pp. 1-27, Jul. 2021.

U. Gal and N. Berente, “A social representations perspective on infor-
mation systems implementation: Rethinking the concept of ‘frames,”
Inf. Technol. People, vol. 21, no. 2, pp. 133-154, Jun. 2008, doi:
10.1108/09593840810881051.

Y. Park, P. C. Fiss, and O. A. E. Sawy, “Theorizing the multiplicity
of digital phenomena: The ecology of configurations, causal recipes,
and guidelines for applying QCA,” Manage. Inf. Sys. Quart., vol. 44,
pp. 1493-1520, Jul. 2020, doi: 10.2139/ssrn.4158044.

L. Tornatzky and M. Fleischer, The Processes of Technological Innova-
tion. Lexington, MA, USA: Lexington, 1990.

A. Lutfi, S. N. Alkelani, M. A. Al-Khasawneh, A. F. Alshira’h,
M. H. Alshirah, M. A. Almaiah, M. Alrawad, A. Alsyouf, M. Saad, and
N. Ibrahim, “Influence of digital accounting system usage on SMEs
performance: The moderating effect of COVID-19,” Sustainability,
vol. 14, no. 22, p. 15048, Nov. 2022, doi: 10.3390/sul42215048.

T. H. Nguyen, X. C. Le, and T. H. L. Vu, “An extended technology-
organization-environment (TOE) framework for online retailing utiliza-
tion in digital transformation: Empirical evidence from Vietnam,” J. Open
Innov. Technol. Market Complex., vol. 8, no. 4, pp. 1-20, Nov. 2022, doi:
10.3390/j0itmc8040200.

K. Weerasinghe, D. Pauleen, S. Scahill, and N. Taskin, ‘“Development of
a theoretical framework to investigate alignment of big data in healthcare
through a social representation lens,” Australas. J. Inf. Syst., vol. 22,
pp. 1-23, Jan. 2018, doi: 10.3127/ajis.v22i0.1617.

A. K. Tjan, “Finally, a way to put your internet portfolio in order,”
Harvard Bus. Rev., vol. 79, no. 2, pp. 76-85, Mar. 2001.

VOLUME 11, 2023


http://dx.doi.org/10.22436/jmcs.002.01.17
http://dx.doi.org/10.1007/978-3-030-46817-0_43
http://dx.doi.org/10.1108/JEIM-01-2015-0001
http://dx.doi.org/10.1109/CSDE48274.2019.9162373
http://dx.doi.org/10.1108/ITP-01-2018-0027
http://dx.doi.org/10.1108/IJQRM-09-2015-0133
http://dx.doi.org/10.1108/IJOES-11-2017-0192
http://dx.doi.org/10.1109/CSDE53843.2021.9718428
http://dx.doi.org/10.1108/JSBED-01-2019-0007
http://dx.doi.org/10.1108/JSBED-01-2019-0007
http://dx.doi.org/10.1111/j.1540-627X.2008.00240.x
http://dx.doi.org/10.1080/0960085X.2021.1907233
http://dx.doi.org/10.1108/JEIM-06-2019-0148
http://dx.doi.org/10.1108/JEIM-06-2019-0148
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.3390/ijfs10040090
http://dx.doi.org/10.1109/INFOMAN.2019.8714699
http://dx.doi.org/10.3390/app10144905
http://dx.doi.org/10.1109/TENCON.2017.8228001
http://dx.doi.org/10.1177/0266666917735677
http://dx.doi.org/10.1108/JEIM-02-2018-0043
http://dx.doi.org/10.3390/systems6020022
http://dx.doi.org/10.1155/2021/5547237
http://dx.doi.org/10.1108/09593840810881051
http://dx.doi.org/10.2139/ssrn.4158044
http://dx.doi.org/10.3390/su142215048
http://dx.doi.org/10.3390/joitmc8040200
http://dx.doi.org/10.3127/ajis.v22i0.1617

S. Tongsuksai et al.: Influential Characteristics and Benefits of Cloud ERP Adoption in NZ SMEs

IEEE Access

[40]

[41]

[42]

[43]

[44]

[45]

[40]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

A. Isma’lli and S. Zahir, “A multi-perspective framework for mod-
elling and analysing the determinants of cloud computing adop-
tion among SMEs in Australia,” Ph.D. dissertation, School Com-
put. Inf. Technol., Univ. Wollongkong, Wollongong, NSW, Australia,
2017. [Online]. Available: https://ro.uow.edu.au/cgi/viewcontent.cgi?
article=1065&context=theses1

I. Ajzen and M. Fishbein, Understanding Attitudes and Predicting Social
Behavior. Englewood Cliffs, NJ, USA: Prentice-Hall, 1980.

F. D. Davis, “Perceived usefulness, perceived ease of use, and user
acceptance of information technology,” MIS Quart., vol. 13, no. 3,
pp. 319-340, 1989, doi: 10.2307/249008.

I. Ajzen, “The theory of planned behavior,” Org. Behav. Hum.
Decis. Process., vol. 50, no. 2, pp. 179-211, 1991, doi: 10.1016/0749-
5978(91)90020-T.

A. Lutfi, “Understanding cloud based enterprise resource planning
adoption among SMEs in Jordan,” J. Theory Appl. Inf. Technol., vol. 99,
pp. 5944-5953, Dec. 2021.

S. Koul and A. Eydgahi, “Utilizing technology acceptance model
(TAM) for driverless car technology adoption,” J. Technol. Manage.
Innov., vol. 13, no. 4, pp.37-46, Dec. 2018, doi: 10.4067/S0718-
27242018000400037.

S. Moscovici, “Notes towards a description of social representations,”
Eur. J. Social Psychol., vol. 18, no. 3, pp. 211-250, Jul. 1988, doi:
10.1002/ejsp.2420180303.

M. D. Williams, N. P. Rana, and Y. K. Dwivedi, “The unified theory
of acceptance and use of technology (UTAUT): A literature review,”
J. Enterprise Inf. Manage., vol. 28, no. 3, pp. 443-488, Apr. 2015, doi:
10.1108/JEIM-09-2014-0088.

Y.-Y. Tsai, C.-M. Chao, H.-M. Lin, and B.-W. Cheng, “Nursing staff
intentions to continuously use a blended e-learning system from an
integrative perspective,” Quality Quantity, vol. 52, no. 6, pp. 2495-2513,
Jul. 2017, doi: 10.1007/s11135-017-0540-5.

B. Haryanto, A. Gandhi, and Y. Giri Sucahyo, “The determinant factors
in utilizing electronic signature using the TAM and TOE framework,” in
Proc. 5th Int. Conf. Informat. Comput. (ICIC), Nov. 2020, pp. 1-8.

J. Koh, M. Cowling, M. Jha, and K. N. Sim, “Work-in-
progress—Exploring model based automated response systems to
enhance student outcomes,” in Proc. 8th Int. Conf. Immersive Learn.
Res. Netw. (iLRN), May 2022, pp. 1-3.

T. H. Tseng, C. T. Lee, H.-T. Huang, and W. H. Yang, “Success
factors driving consumer reuse intention of mobile shopping application
channel,” Int. J. Retail Distrib. Manage., vol. 50, no. 1, pp. 76-99,
Jan. 2022, doi: 10.1108/IJRDM-08-2020-0309.

M. A. Uddin, M. S. Alam, A. A. Mamun, T.-U.-Z. Khan, and A. Akter,
“A study of the adoption and implementation of enterprise resource
planning (ERP): Identification of moderators and mediator,” J. Open
Innov., Technol., Market, Complex., vol. 6, no. 1, p. 2, Dec. 2019, doi:
10.3390/j0itmc6010002.

J.-H. Park and Y. B. Kim, “‘Factors activating big data adoption by Korean
firms,” J. Comput. Inf. Syst., vol. 61, no. 3, pp. 285-293, May 2021, doi:
10.1080/08874417.2019.1631133.

T. Dube, R. Van Eck, and T. Zuva, “Review of technology adoption
models and theories to measure readiness and acceptable use of
technology in a business organization,” J. Inf. Technol., vol. 2, no. 4,
pp. 207-212, Dec. 2020, doi: 10.36548/jitdw.2020.4.003.

F. N. Alsamawi and S. Kurnaz, “A framework for adopting gam-
ified learning systems in smart schools during COVID-19,” App.
Nanosci., vol. 2022, pp. 1-19, May 2021, doi: 10.1007/s13204-021-
01909-1.

S. A. Qalati, L. W. Yuan, M. A. S. Khan, and F. Anwar, “A mediated
model on the adoption of social media and SMEs’ performance in
developing countries,” Technol. Soc., vol. 64, Feb. 2021, Art. no. 101513.
F. Olayah, “Integration of social media platform in their customer
relationship management process (CRMP) and its impact on performance
of SMEs,” Indian J. Sci. Technol., vol. 12, p.47, Dec. 2019, doi:
10.17485/ijst/2019/v12i47/148899.

R. R. Nelson, An Evolutionary Theory of Economic Change. Cambridge,
MA, USA: Harvard Univ. Press, 1985.

R. Kabrilyants, B. Y. Obeidat, M. Alshurideh, and R. Masa’deh, ““The role
of organizational capabilities on e-business successful implementation,”
Int. J. Data Netw. Sci., vol. 5, no. 3, pp. 417-432, 2021.

E. Rogers, Diffusion of Innovations. New York, NY, USA: Free Press,
1962.

VOLUME 11, 2023

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

E. Genc, M. Dayan, and O. F. Genc, “The impact of SME international-
ization on innovation: The mediating role of market and entrepreneurial
orientation,” Ind. Marketing Manage., vol. 82, pp. 253-264, Oct. 2019,
doi: 10.1016/j.indmarman.2019.01.008.

M. Andarwati, D. Zuhroh, and F. Amrullah, “End user satisfaction of
accounting information system (AIS) mobile based for small medium
enterprises (SMEs): Actual usage and TAM approach,” J. Develop. Res.,
vol. 3, no. 2, pp. 3742, 2019.

J. Surjanti, Y. S. Sanaji, and S. C. Wibawa, “TRA (theory of reasoned
action) model of sustainable behavioral intentions in culinary SMEs in
Surabaya,” Proc. Eng. Sci., vol. 1, no. 2, pp. 273-284, Jun. 2019.

A. Lutfi, “Factors influencing the continuance intention to use
accounting information system in Jordanian SMEs from the per-
spectives of UTAUT: Top management support and self-efficacy as
predictor factors,” Economies, vol. 10, no. 4, p. 75, Mar. 2022, doi:
10.3390/economies10040075.

T. Bani-Khalid, A. F. Alshira’h, and M. H. Alshirah, “Determinants of
tax compliance intention among Jordanian SMEs: A focus on the theory
of planned behavior,” Economies, vol. 10, no. 2, p. 30, Jan. 2022, doi:
10.3390/economies 10020030.

C. J. Heffernan, Social Foundations of Thought and Action: A Social
Cognitive Theory. Cambridge, U.K.: Cambridge Univ. Press, 1988,
pp. 37-38.

P. Chowdhury, K. H. Lau, and S. Pittayachawan, ““Operational supply
risk mitigation of SME and its impact on operational performance:
A social capital perspective,” Int. J. Oper. Prod. Manage., vol. 39, no. 4,
pp. 478-502, May 2019, doi: 10.1108/IJOPM-09-2017-0561.

O. Ali, J. Soar, and A. Shrestha, “Perceived potential for value creation
from cloud computing: A study of the Australian regional government
sector,” Behav. Inf. Technol., vol. 37, no. 12, pp. 1157-1176, Jun. 2018,
doi: 10.1080/0144929X.2018.1488991.

H. Gangwar, H. Date, and R. Ramaswamy, ‘“Understanding determinants
of cloud computing adoption using an integrated TAM-TOE model,”
J. Enterprise Inf. Manage., vol. 28, pp. 107-130, Feb. 2015, doi:
10.1108/JEIM-08-2013-0065.

B. Ahn and H. Ahn, “Factors affecting intention to adopt cloud-based
ERP from a comprehensive approach,” Sustainability, vol. 12, no. 16,
p- 6426, Aug. 2020, doi: 10.3390/su12166426.

A. M. Tom, W. Virgiyanti, and W. Rozaini, “Understanding the
determinants of infrastructure-as—A service-based e-learning adoption
using an integrated TOE-DOI model: A Nigerian perspective,” in Proc.
6th Int. Conf. Res. Innov. Inf. Syst. (ICRIIS), Dec. 2019, pp. 1-6.

O. Abied and O. Ibrahim, “Cloud service adoption model in the Libyan
e-government implementation,” in Proc. Int. Congr. Adv. Techno. Eng.,
Jul. 2021, pp. 1-7.

A. Lutfi, A. F. Alshira’h, M. H. Alshirah, M. Al-Okaily, H. Alqudah,
M. Saad, N. Ibrahim, and O. Abdelmaksoud, “Antecedents and impacts
of enterprise resource planning system adoption among Jordanian
SMESs,” Sustainability, vol. 14, no. 6, p.3508, Mar. 2022, doi:
10.3390/5u14063508.

H. O. Awa, O. Ukoha, and S. R. Igwe, “Revisiting technology-
organization-environment (T-O-E) theory for enriched applicability,”
Bottom Line, vol. 30, no. 1, pp. 2-22, May 2017, doi: 10.1108/BL-12-
2016-0044.

K. Rosli, P. Yeow, and E.-G. Siew, “Factors influencing audit technology
acceptance by audit firms: A new I-TOE adoption framework,” J.
Accounting Auditing, Res. Pract., vol. 10, pp. 1-11, Sep. 2012, doi:
10.5171/2012.876814.

M. A. Al-Shboul, “Towards better understanding of determinants
logistical factors in SMEs for cloud ERP adoption in developing
economies,” Bus. Process Manage. J., vol. 25, no. 5, pp. 887-907,
Oct. 2018, doi: 10.1108/BPMJ-01-2018-0004.

A. Polyviou, K. Pramatari, and N. Pouloudi, “Cloud adoption factors
in a specific business area: Challenging the findings of organisation-
wide cloud computing research,” in Proc. 10h Medit. Conf. Inf. Syst.,
Sep. 2016, pp. 1-10.

C. Low, Y. Chen, and M. Wu, “Understanding the determinants of cloud
computing adoption,” Data Syst., vol. 111, no. 7, pp. 1006-1023, 2011,
doi: 10.1108/02635571111161262.

M. Stieninger, D. Nedbal, W. Wetzlinger, G. Wagner, and M. A. Erskine,
“Impacts on the organizational adoption of cloud computing: A
reconceptualization of influencing factors,” Proc. Technol., vol. 16,
pp- 85-93, Dec. 2014, doi: 10.1016/j.protcy.2014.10.071.

23977


http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.1016/0749-5978(91)90020-T
http://dx.doi.org/10.1016/0749-5978(91)90020-T
http://dx.doi.org/10.4067/S0718-27242018000400037
http://dx.doi.org/10.4067/S0718-27242018000400037
http://dx.doi.org/10.1002/ejsp.2420180303
http://dx.doi.org/10.1108/JEIM-09-2014-0088
http://dx.doi.org/10.1007/s11135-017-0540-5
http://dx.doi.org/10.1108/IJRDM-08-2020-0309
http://dx.doi.org/10.3390/joitmc6010002
http://dx.doi.org/10.1080/08874417.2019.1631133
http://dx.doi.org/10.36548/jitdw.2020.4.003
http://dx.doi.org/10.1007/s13204-021-01909-1
http://dx.doi.org/10.1007/s13204-021-01909-1
http://dx.doi.org/10.17485/ijst/2019/v12i47/148899
http://dx.doi.org/10.1016/j.indmarman.2019.01.008
http://dx.doi.org/10.3390/economies10040075
http://dx.doi.org/10.3390/economies10020030
http://dx.doi.org/10.1108/IJOPM-09-2017-0561
http://dx.doi.org/10.1080/0144929X.2018.1488991
http://dx.doi.org/10.1108/JEIM-08-2013-0065
http://dx.doi.org/10.3390/su12166426
http://dx.doi.org/10.3390/su14063508
http://dx.doi.org/10.1108/BL-12-2016-0044
http://dx.doi.org/10.1108/BL-12-2016-0044
http://dx.doi.org/10.5171/2012.876814
http://dx.doi.org/10.1108/BPMJ-01-2018-0004
http://dx.doi.org/10.1108/02635571111161262
http://dx.doi.org/10.1016/j.protcy.2014.10.071

IEEE Access

S. Tongsuksai et al.: Influential Characteristics and Benefits of Cloud ERP Adoption in NZ SMEs

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

23978

M. G. Salimon, O. Kareem, S. S. M. Mokhtar, O. A. Aliyu,
J. A. Bamgbade, and A. Q. Adeleke, “Malaysian SMEs m-commerce
adoption: TAM 3, UTAUT 2 and TOE approach,” J. Sci. Technol. Policy
Manage., vol. 14, no. 1, pp. 98-126, Feb. 2023, doi: 10.1108/JSTPM-06-
2019-0060.

S. Lee and H. Lee, “A study on an integrative model for big data
system adoption: Based on TOE, DOI and UTAUT,” J. Inf. Technol. Appl.
Manage., vol. 21, no. 4, pp. 463483, 2014.

D. Kumar, H. V. Samalia, and P. Verma, “Factors influencing cloud
computing adoption by small and medium-sized enterprises (SMEs) in
India,” Pacific Asia J. Assoc. Inf. Syst., vol. 9, no. 3, pp. 25-48, 2017,
doi: 10.17705/1pais.09302.

M. Skafi, M. M. Yunis, and A. Zekri, “Factors influencing SMEs’
adoption of cloud computing services in Lebanon: An empirical
analysis using TOE and contextual theory,” IEEE Access, vol. 8,
pp. 79169-79181, 2020.

F. M. Elbahri, O. Ismael Al-Sanjary, M. A. M. Ali, Z. A. Naif,
O. A. Ibrahim, and M. N. Mohammed, *Difference comparison of SAP,
Oracle, and Microsoft solutions based on cloud ERP systems: A review,”
in Proc. IEEE 15th Int. Colloq. Signal Process. Appl. (CSPA), Mar. 2019,
pp- 65-70.

S. Galiveeti, L. A. Tawalbeh, M. Tawalbeh, and A. A. A. El-Latif,
“Cybersecurity analysis: Investigating the data integrity and privacy
in AWS and Azure cloud platforms,” in Artificial Intelligence and
Blockchain for Future Cybersecurity Applications. Cham, Switzerland:
Springer, 2021, pp. 329-360.

O. Jayeola, S. Sidek, A. Anuar, and H. Jimin, “Contextual factors
and strategic consequences of cloud enterprise resource planning (ERP)
adoption in Malaysian manufacturing SMEs: A conceptual framework,”
Int. J. Econ. Bus. Admin., vol. 8, no. 3, pp. 176201, Jul. 2020, doi:
10.35808/ijeba/495.

M. Jangjou and M. K. Sohrabi, “A comprehensive survey on security
challenges in different network layers in cloud computing,” Arch. Com-
put. Methods Eng., vol. 29, pp. 1-22, Jan. 2022, doi: 10.1007/s11831-
022-09708-9.

B. Alouffi, M. Hasnain, A. Alharbi, W. Alosaimi, H. Alyami, and
M. Ayaz, “A systematic literature review on cloud computing
security: Threats and mitigation strategies,” I[EEE Access,
vol. 9, pp.57792-57807, 2021, doi: 10.1109/ACCESS.2021.
3073203.

J. Kinnunen, “ERP as software-as-a-service: Factors depicting large

enterprises cloud adoption,” in Proc. Int. Conf. Cloud Comput. Cham,
Switzerland: Springer, 2022, pp. 123-142, doi: 10.1007/978-3-030-
99191-3_10.

M. Marinho, V. Prakash, L. Garg, C. Savaglio, and S. Bawa, “Effective
cloud resource utilisation in cloud ERP decision-making process for
industry 4.0 in the United States,” Electronics, vol. 10, no. 8, p. 959,
Apr. 2021, doi: 10.3390/electronics10080959.

J. Valdebenito and A. Quelopana, “Conceptual model for software as
a service (SaaS) enterprise resource planning (ERP) systems adoption
in small and medium sized enterprises (SMEs) using the technology-
organization-environment (TOE) framework,” in Proc. Int. Conf. Inf.
Techn. Syst., Jan. 2019, pp. 143-152, doi: 10.1007/978-3-030-11890-
7_15.

S. Satyanarayana, “Cloud computing: SAAS,” Comput. Sci. Telecomm.,
vol. 4, pp. 76-79, Dec. 2011.

K. Raikar, A. Parikh, A. Ekbote, and V. Singh, “Cloud based ERP
adoption in educational institutions,” in Proc. Int. Conf. Adv. Sci.
Technol., Jun. 2021, pp. 1-5.

M. Haddara, S. Ggthesen, and M. Langseth, “Challenges
of cloud-ERP adoptions in SMEs,” Proc. Comput. Sci.,
vol. 196, pp.973-981, Jan. 2022, doi: 10.1016/j.procs.2021.
12.099.

A.-I. Neicu, A.-C. Radu, G. Zaman, I. Stoica, and F. Rapan, “Cloud
computing usage in SMEs. An empirical study based on SMEs employees
perceptions,” Sustainability, vol. 12, no. 12, pp. 1-14, Jun. 2020, doi:
10.3390/5u12124960.

T. Clohessy and T. Acton, “Cloud enterprise resource planning (ERP):
A viable alternative for Irish e-government,” in Proc. Bled eConf. Innov.,
Jun. 2013, pp. 23-31.

P. Vidhyalakshmi and V. Kumar, “Determinants of cloud computing
adoption by SMEs,” Int. J. Bus. Inf. Syst., vol. 22, no. 3, pp. 375-395,
May 2016.

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

R. Sandu, E. Gide, and S. Karim, ““The impact of innovative strategies to
influence the adoption of cloud based service success in Indian small and
medium enterprises (SMEs),” Int. J. Art. Sci., vol. 10, no. 2, pp. 403—413,
Jan. 2017.

L. Hoseini, “Advantages and disadvantages of adopting ERP systems
served as SaaS from the perspective of SaaS users,” M.S. thesis, School
Inf. Commun. Technol., KTH Royal Inst. Technol., Stockholm, Sweden,
2013. [Online].  Available: http://www.diva-portal.org/smash/get/
diva2:647780/FULLTEXTO1.pdf

A. Razzaq and A. A. Mohammed, “Cloud ERP in Malaysia:
Benefits, challenges, and opportunities,” Int. J. Adv. Trend. Com-
put. Sci. Eng., vol. 9, no. 5, pp.7510-7516, Oct. 2020, doi:
10.30534/ijatcse/2020/85952020.

A. Isma’ili, M. Li, J. Shen, and Q. He, “Cloud computing adoption
determinants: An analysis of Australian SMEs,” in Proc. Pacific Asia
Conf. Inf. Syst., Jan. 2016, pp. 1-17.

A. Krishnan and M. Verhaart, “Factors influencing cloud enter-
prises resource planning system adoption in New Zealand small and
medium enterprises,” in Proc. Conf. Comput. Inf. Technol. Res. Educ.
New Zealand, Oct. 2015, pp. 1-10.

T. Bhatti, “Influences on adoption of cloud-based ERP systems
in SMEs: The technological-organizational-environmental framework,”
Corporate Ownership Control, vol. 15, nos. 1-2, pp. 370-380, 2017, doi:
10.22495/cocv15ilc2p6.

V. Christiansen, M. Haddara, and M. Langseth, “Factors affecting cloud
ERP adoption decisions in organizations,” Proc. Comput. Sci., vol. 196,
Pp. 255-262, Jan. 2022, doi: 10.1016/j.procs.2021.12.012.

G. J. Mohammed and M. A. Burhanuddin, *“Conceptual model for
adoption cloud-based ERP in SMEs: Case study Iraq,” Int. J. Eng.
Technol., vol. 7, no. 3, pp. 756-758, 2018.

B. Ramdani, P. Kawalek, and O. Lorenzo, “Predicting SMEs’ adoption
of enterprise systems,” J. Enterprise Inf. Manage., vol. 22, no. 1/2,
pp. 10-24, Feb. 2009, doi: 10.1108/17410390910922796.

R. L. Schultz and D. P Slevin, “Implementing operations
research/management science,” Eur. J. Operat. Res., vol. 1, no. 5,
pp. 289-294, Sep. 1977, doi: 10.1016/0377-2217(77)90061-3.

G. Premkumar, K. Ramamurthy, and S. Nilakanta, “Implementation
of electronic data interchange: An innovation diffusion perspective,”
J. Manage. Inf. Syst., vol. 11, no. 2, pp. 157-186, Sep. 1994, doi:
10.1080/07421222.1994.11518044.

E. Rogers, Diffusion of Innovations. New York, NY, USA: Free Press,
2003.

M. A. Omar, I. Gomaa, H. Badawy, and H. Moubarak, “An examination
of the factors affecting the adoption of cloud enterprise resource planning
systems in Egyptian companies,” Int. J. Econ. Manage. Eng., vol. 16,
no. 2, pp. 19-28, Feb. 2022.

M. Zamzeer, Y. Alshamaileh, H. I. Alsawalqah, M. Al-Hassan,
E.J. A. Fannas, and S. S. Almubideen, “Determinants of cloud ERP
adoption in Jordan: An exploratory study,” Int. J. Bus. Inf. Syst.,
vol. 34, no. 2, pp.204-228, Jan. 2020, doi: 10.1504/1JBIS.2020.
108342.

R. Arif, S. A. Asmai, Z. Z. Abidin, S. T. Mohammed, F. A. Mohanad,
and A. A.-J. Mohammed, “‘Propose a conceptual framework for the cloud
ERP adoption among Malaysian SMEs,” J. Eng. Sci. Technol., vol. 16,
no. 4, pp. 3387-3406, Aug. 2021.

M. Algahtani, N. Beloff, and M. White, “A new adoption of cloud
computing model for Saudi Arabian SMEs (ACCM-SME),” in Proc. SAI
Intell. Syst. Conf. Cham, Switzerland: Springer, 2022, pp. 192-210.

L. Y. Qian, B. A. Suhaimi, and A. Kanaan-Jebna, ‘‘Factors affecting the
adoption of enterprise resource planning (ERP) on cloud among small
and medium enterprises (SMES) in Penang, Malaysia,” J. Theor. Appl.
Inf. Technol., vol. 88, no. 3, pp. 1-12, Jun. 2016.

U. Damali, M. Kocakulah, and A. S. Ozkul, “Investigation of cloud ERP
adoption in the healthcare industry through technology-organization-
environment (TOE) framework: Qualitative study,” Int. J. Health-
care Inf. Syst. Informat., vol. 16, no. 4, pp. 1-14, Oct. 2021, doi:
10.4018/1JHISI.289463.

E. Tan and J. L. Lau, “Behavioural intention to adopt mobile banking
among the millennial generation,” Young Consumers, vol. 17, no. 1,
pp. 18-31, Apr. 2016, doi: 10.1108/YC-07-2015-00537.

A. Khayer, N. Jahan, M. N. Hossain, and M. Y. Hossain, ““The adoption of
cloud computing in small and medium enterprises: A developing country
perspective,” VINE J. Inf. Knowl. Manage. Syst.,vol. 51, no. 1, pp. 64-91,
Feb. 2020, doi: 10.1108/VIIKMS-05-2019-0064.

VOLUME 11, 2023


http://dx.doi.org/10.1108/JSTPM-06-2019-0060
http://dx.doi.org/10.1108/JSTPM-06-2019-0060
http://dx.doi.org/10.17705/1pais.09302
http://dx.doi.org/10.35808/ijeba/495
http://dx.doi.org/10.1007/s11831-022-09708-9
http://dx.doi.org/10.1007/s11831-022-09708-9
http://dx.doi.org/10.1109/ACCESS.2021.3073203
http://dx.doi.org/10.1109/ACCESS.2021.3073203
http://dx.doi.org/10.1007/978-3-030-99191-3_10
http://dx.doi.org/10.1007/978-3-030-99191-3_10
http://dx.doi.org/10.3390/electronics10080959
http://dx.doi.org/10.1007/978-3-030-11890-7_15
http://dx.doi.org/10.1007/978-3-030-11890-7_15
http://dx.doi.org/10.1016/j.procs.2021.12.099
http://dx.doi.org/10.1016/j.procs.2021.12.099
http://dx.doi.org/10.3390/su12124960
http://dx.doi.org/10.30534/ijatcse/2020/85952020
http://dx.doi.org/10.22495/cocv15i1c2p6
http://dx.doi.org/10.1016/j.procs.2021.12.012
http://dx.doi.org/10.1108/17410390910922796
http://dx.doi.org/10.1016/0377-2217(77)90061-3
http://dx.doi.org/10.1080/07421222.1994.11518044
http://dx.doi.org/10.1504/IJBIS.2020.108342
http://dx.doi.org/10.1504/IJBIS.2020.108342
http://dx.doi.org/10.4018/IJHISI.289463
http://dx.doi.org/10.1108/YC-07-2015-00537
http://dx.doi.org/10.1108/VJIKMS-05-2019-0064

S. Tongsuksai et al.: Influential Characteristics and Benefits of Cloud ERP Adoption in NZ SMEs

IEEE Access

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]
[130]
[131]

[132]

[133

[134]
[135]

[136]

[137]

[138

[139]

P. Roffia and L. Mola, “Is COVID-19 enough? Which underesti-
mated conditions characterise the adoption of complex information
infrastructures in small and medium-sized enterprises,” J. Bus. Res.,

vol. 144, pp. 1249-1255, May 2022, doi: 10.1016/j.jbusres.2021.
12.083.
M. L. Keong, T. Ramayah, S. Kurnia, and L. M. Chiun, “Explaining

intention to use an enterprise resource planning (ERP) system: An
extension of the UTAUT model,” Bus. Strategy Ser., vol. 13, no. 4,
pp. 173-180, Jun. 2012, doi: 10.1108/17515631211246249.

U. Mayaram, A. Dussoye, and Z. Cadersaib, “ERP acceptance model
for SMEs based on CSFs,” in Proc. Conf. Next Gener. Comput. Appl.
(NextComp), Sep. 2019, pp. 1-6.

R. Adam, P. Kotze, and A. Van der Merwe, ‘“‘Acceptance of enterprise
resource planning systems by small manufacturing enterprises,” in Proc.
Int. Conf. Enterprise Inf. Syst., 2011, pp. 1-10.

S. C. Eze, V. C. Chinedu-Eze, H. O. Awa, and R. H. E. Alharthi,
“Factors stimulating value micro-businesses attribute to digital marketing
technology (DMT) adoption,” PLoS ONE, vol. 16, no. 12, pp. 1-18,
Dec. 2021, doi: 10.1371/journal.pone.0260145.

N. K. Muhammad, “A conceptual framework for big data
analytics adoption towards organization performance in Malaysia,”
J. Inf. Knowl. Manage., vol. 12, no. 1, pp. 54-62, Apr. 2022, doi:
10.2991/aebmr.k.210727.033.

A. Rahman and Y. Ratnawati, “Justifying enterprise resource plan-
ning (ERP) investment: A case study using technology, organiza-
tion, and environment (TOE) framework,” J. Contemp. Account-
ing, vol. 2022, pp.130-138, Feb. 2022, doi: 10.20885/jca.vol3.
iss3.art2.

G. Premkumar, “A meta-analysis of research on information tech-
nology implementation in small business,” J. Organizational Comput.
Electron. Commerce, vol. 13, no. 2, pp.91-121, Jun. 2003, doi:
10.1207/S15327744JOCE1302_2.

H. O. Awa, S. C. Eze, J. E. Urieto, and B. J. Inyang, “Upper
echelon theory (UET): A major determinant of information tech-
nology (IT) adoption by SMEs in Nigeria,” J. Syst. Inf. Technol.,
vol. 13, no. 2, pp. 144-162, May 2011, doi: 10.1108/13287261111
135981.

H. Gangwar, H. Date, and A. D. Raoot, “Review on IT adop-
tion: Insights from recent technologies,” J. Enterprise Inf. Man-
age., vol. 27, no. 4, pp. 488-502, Jul. 2014, doi: 10.1108/JEIM-08-
2012-0047.

A. N. A. Rozmi, M. I. A. Bakar, A. R. A. Hadi, and A. I. Nordin,
“Investigating the intentions to adopt ICT in Malaysian SMEs using
the UTAUT model,” in Proc. Int. Vis. Informat. Conf., Nov. 2019,
pp. 477-487.

R. K. Yin, Case Study Research: Design and Methods. Newbury Park,
CA, USA: Sage, 2009.

P.D. Leedy and J. E. Ormrod, Practical Research: Planning and Design.
London, U.K.: Pearson, 2019.

P. Tharenou, R. Donohue, and B. Cooper, Management Research
Methods. Cambridge, U.K.: Cambridge Univ. Press, 2007.

A. K. Shenton, “Strategies for ensuring trustworthiness in qualitative
research projects,” Educ. Inf., vol. 22, no. 2, pp. 63-75, Jul. 2004, doi:
10.3233/EFI-2004-22201.

N. Golafshani, “Understanding reliability and validity in qualitative
research,” Qualitative Rep., pp. 597-607, Jan. 2015, doi: 10.46743/2160-
3715/2003.1870.

M. Q. Patton, Qualitative Evaluation and Research Methods.
Newbury Park, CA, USA: Sage, 2015.

C. Poth, Qualitative Inquiry and Research Design: Choosing Among Five
Approaches, 4th ed. Los Angeles, CA, USA: Sage, 2017.

K. Malterud, ““Systematic text condensation: A strategy for qualitative
analysis,” Scandin. J. Public Health, vol. 40, no. 8, pp.795-805,
Dec. 2012, doi: 10.1177/1403494812465030.

M. Renner and E. Taylor-Powell, Analyzing Qualitative Data. Black
River Falls, WA, USA: Univ. Wisconsin-Extension, 2003, pp. 1-10.
[Online]. Available: http://learningstore.uwex.edu/assets/pdfs/g3658-
Ministry of Business, Innovation & Employment. Further Regional
Business Partnership Advice for Small Businesses. Accessed:
Feb. 1, 2021. [Online]. Available: https://www.mbie.govt.nz/
dmsdocument/12155-further-regional-business-partnership-advice-
for-small-businesses-proactiverelease-pdf

S. A. Salim, S. Jaffar, and M. Tunku, “A review of cloud-based ERP
systems in SMEs,” Int. J. Integr. Eng., vol. 12, no. 7, pp. 113-120,
Oct. 2020, doi: 10.30880/ijie.2020.12.07.013.

VOLUME 11, 2023

[140]

[141]

[142]

[143]

[144]

[145]

[146]

S. Malik, M. Chadhar, S. Vatanasakdakul, and M. Chetty, ‘“‘Factors
affecting the organizational adoption of blockchain technology: Extend-
ing the technology—organization—environment (TOE) framework in the
Australian context,” Sustainability, vol. 13, no. 16, p. 9404, Aug. 2021,
doi: 10.3390/sul3169404.

P. Opasvitayarux, S.-O. Setamanit, N. Assarut, and K. Visamitanan,
“Antecedents of IoT adoption in food supply chain quality management:
An integrative model,” J. Int. Logistics Trade, vol. 20, no. 3, pp. 135-170,
Dec. 2022, doi: 10.1108/JILT-05-2022-0002.

N. A. Khan, A. N. Khan, W. Bahadur, and M. Ali, “Mobile payment adop-
tion: A multi-theory model, multi-method approach and multi-country
study,” Int. J. Mobile Commu., vol. 19, no. 4, pp. 467-491, Jan. 2021.
M. Atan and R. Mahmood, “The influence of organisation dimension
in business analytics adoption by Malaysian SMEs,” J. Adv. Comput.
Technol. App., vol. 4, no. 1, pp. 1-16, May 2022.

B. Ramdani, D. Chevers, and D. A. Williams, “SMEs’ adoption of
enterprise applications: A technology-organisation-environment model,”
J. Small Bus. Enterprise Develop., vol. 20, no. 4, pp. 735-753, Oct. 2013,
doi: 10.1108/JSBED-12-2011-0035.

C. Sayginer and T. Ercan, “Understanding determinants of cloud
computing adoption using an integrated diffusion of innovation
(DOI)-technological, organizational and environmental (TOE) model,”
Humanities Social Sci. Rev., vol. 8, no. 1, pp. 91-102, Jan. 2020, doi:
10.18510/hssr.2020.8115.

E. E. Grandéon and P. Ramirez-Correa, ‘“Managers/owners’
innovativeness and electronic commerce acceptance in Chilean SMEs:
A multi-group analysis based on a structural equation model,” J. Theor.
Appl. Electron. commerce Res., vol. 13, no. 3, pp. 1-16, May 2018, doi:
10.4067/S0718-18762018000300102.

SUNCHAI TONGSUKSAI received the B.Sc.
degree in applied statistics and insurance from the
Department of Applied Statistics, King Mongkut’s
University of Technology North Bangkok, Thai-
land, in 2012, and the M.Sc. degree in statistics
from the Department of Statistics, Kasetsart Uni-
versity, Thailand, in 2015. He is currently pursuing
the Ph.D. degree with Massey University, New
Zealand. His research interest includes cloud ERP
adoption in SMEs.

SANJAY MATHRANI is an Associate Profes-
sor and Head of Operations and Engineering
Innovation Department in the School of Food
and Advanced Technology at Massey University,
New Zealand. He holds degrees in Bachelor of
Technology in Mechanical Engineering, Master of
Management Science, and the PhD. in information
technology from Massey University. He has a rich
practitioner background with more than twenty
years of manufacturing and global supply chain

experience in hi-tech engineering operations. He has published more
than 100 papers in international journals, books, and conferences in
areas of information technology, data analytics, product development, and
manufacturing operations. He is a Chartered Professional Engineer and
Consultant to New Zealand industry.

KASUNI WEERASINGHE is a Senior Lecturer
with the School of Management at Massey
University in New Zealand. She has a back-
ground in Information Systems and her research
focuses on technology management, business-IT
alignment, social media management and health
information systems. Her work has appeared in
journals including the Australasian Journal of
Information Systems and Technology Forecasting
and Social Change. His work has been presented

in conferences such as the Australasian Conference on Information Systems
and Pacific Asia Conference on Information Systems. She is a member of
Massey’s Management Analytics and Decision-making research group in
the School of Management. She holds a Ph.D. in Management from Massey
University, New Zealand.

23979


http://dx.doi.org/10.1016/j.jbusres.2021.12.083
http://dx.doi.org/10.1016/j.jbusres.2021.12.083
http://dx.doi.org/10.1108/17515631211246249
http://dx.doi.org/10.1371/journal.pone.0260145
http://dx.doi.org/10.2991/aebmr.k.210727.033
http://dx.doi.org/10.20885/jca.vol3.iss3.art2
http://dx.doi.org/10.20885/jca.vol3.iss3.art2
http://dx.doi.org/10.1207/S15327744JOCE1302_2
http://dx.doi.org/10.1108/13287261111135981
http://dx.doi.org/10.1108/13287261111135981
http://dx.doi.org/10.1108/JEIM-08-2012-0047
http://dx.doi.org/10.1108/JEIM-08-2012-0047
http://dx.doi.org/10.3233/EFI-2004-22201
http://dx.doi.org/10.46743/2160-3715/2003.1870
http://dx.doi.org/10.46743/2160-3715/2003.1870
http://dx.doi.org/10.1177/1403494812465030
http://dx.doi.org/10.30880/ijie.2020.12.07.013
http://dx.doi.org/10.3390/su13169404
http://dx.doi.org/10.1108/JILT-05-2022-0002
http://dx.doi.org/10.1108/JSBED-12-2011-0035
http://dx.doi.org/10.18510/hssr.2020.8115
http://dx.doi.org/10.4067/S0718-18762018000300102

