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Abstract

In many ways, the application of Enterprise Resource Planning (ERP) systems is useful. In today’s business
arena, ERP is regarded as a necessity. Implementation of ERP is costly and requires a lot of efforts but in
Jordanian organizations, its success rate has been unsatisfactory. Hence, this study attempts to identify factors
linked to implementation success of ERP in Jordan. The strategic factors are examined and they include
technology adoption, web site service, competitive, top management support, change management, business
process management, and trust. Questionnaires were distributed to ERP users in Jordanian firms which returned
141 responses which were analyzed. The results show significant linkage between technology adoption, web site
service, competitive, top management support, change management, and business process management, and ERP
implementation success. Nonetheless, the findings do not support the linkage between business process
management and ERP implementation success. The findings show that firms can leverage TOE for improving
ERP’s implementation success to gain the anticipated benefits. Also, there is possibility that different critical
success factors have different impacts on ERP benefits. Such finding expands the supposition of TOE theory that
resources generate competitive advantages. This paper adds to researches on ERP by providing further evidence
of the differing impacts of TOE on the successful implementation of ERP.
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1. Introduction

The phenomenon of globalization in addition to increasing competition in the market can be a threat to
organizations. As a respond to this threat, enterprise resource planning (ERP) is implemented (Taube & Gargeya,
2005 and Dong-Wook, 2018). Systems of ERP are now crucial to companies that attempt to obtain competitive
advantages which include reduction of cost, improvements of business processes, integration of operations and
departments all of which assist in improving the organizations in terms of their effectiveness and
competitiveness (Vlachos, 2006). Somehow, to be implemented, ERP needs substantial amount of financial
resources while also complicated, challenging as well as lengthy. Also, the success rate of ERP particularly in the
context of Jordan is very low. Relevantly, Indihar S ~ temberger and Kovac“ic” (2008) mentioned the risk of
losing competitive advantage by having flexibly customized business processes as another disadvantage
(Damijan Z, Andrej K, and Mojca, 2009).

System of ERP is a standardized mass-produced package of information technology (IT) which offers the first
actual prospect for modern organizations in integrating the processes and functions of their business (Klaus et al.,
2000; Davenport, 2000). ERP comprises software commonly used all over the world among organizations that
seek to, among others, change their outdated legacy systems, achieve strategic advantage, and enhance inter- and
intra-operational efficiency (Davenport, 1998; Ifinedo, 2006a). ERP is essentially an application package which
combines all linking organizational divisions such as human resource, production, marketing and so forth. The
system links activities of front-office and those of back-office in-house and external supply chain operations
(Yang & Su, 2009). Still, Shao et al. (2012) reported failure among many companies in attaining the anticipated
benefits of ERP even after they have implemented it for more than a decade.

Several studies (e.g., Ein-Dor & Segev, 1978; Thong et al., 1996; Bajwa et al., 1998) have identified a vast range of
contingency factors which have positive impact on the IT systems success. Among these factors are: organizational
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culture, size of organization, management of change, structure, business process management, top management
support, internal IT support, and external (Competitive/ Trust). The past works have presented data on the impacts
of some of the aforementioned contingency factors on the application of IT. Still, there should be caution when
making generalization on findings and inferences to all contexts. Among the most extensively cited positive impacts
in the success of newly spreading IT systems are top management support and engagement of quality vendors and
consultants (Attewell, 1992; Bajwa et al., 1998; Wang & Chen, 2006). Furthermore, researches on the interaction
between some of these mentioned factors and the success of ERP are still uncommon.

As indicated by Wilson (2012), the interrelationship between the organization and its connected parts is crucial
or otherwise, it would be difficult if not impossible for businesses to establish dynamic interaction with their
customers, suppliers or even the environment. Furthermore, Paradice (2009) and Wilson (2012) noted the
necessity to have a comprehensive outlook pertaining to the interrelationships that are present between
organizations, technology and the environment when addressing the effectiveness of ERP. As such, the effect of
external trust of customers and the competitiveness of ERP which could guarantee the successful implementation
of ERP for attaining the anticipated ERP benefits are investigated in this study.

Accordingly, TOE theory will be used in this study. Many studies have in fact employed this theory, particularly
for the examination of the pre-implementation and implementation of some applications of IS, including ERP, as
exemplified in the works by Bradford and Florin (2003), Zhu and Kraemer (2005), Al-Zoubi (2013), and that of
Zhu et al. (2010). In addition, the applicability of contingency factors such as the technological, organizational,
and external setting for the implementation of ERP and also benefit achievement have been expressed by several
authors including Kouki et al. (2007), Kouki et al. (2010) as well as Schniederjans and Yadav (2013). The
integration of TOE framework conjectured that various factors relating to organization will impact the
implementation success of ERP.

The TOE framework is thus a fitting theoretical support as it recognizes the conceivable antecedents, and this
could impart influence on the success of post-implementation. In this regard, based on the past works, it appears
that all the ERP CSFs in the stage of post-implementation under the factors of external environment have been
classed into three factors as follows: ERP external pressure, ERP external consultant support, and external trust.
Albeit this classification, their relationships with post-implementation success are yet to be investigated
empirically( Soltan , Jusoh , and Bagheri , 2015).

A number of antecedent factors have been found to be drivers to innovation as a whole, specifically the uptake of
ERP. These antecedent factors include technological factors, organizational factors, and external/environmental
factors (Nejib, 2013; Soltan et al., 2015; Al-Zoubi, 2013; Schniederjans & Yadav, 2013; Shaul & Tauber, 2013).
The literature covering these variables is vast but some scholars (e.g., Zhu et al., 2010; Shaul & Tauber, 2013;
Soltan et al., 2015; Ononiwu, 2013; Nejib, 2013; Schniederjans & Yadav, 2013) reported the lack in empirical
works and comprehension toward the ERP antecedents. These authors also reported an inconsistency of results
across diverse environments of business which may be attributed to the differences of size, countries, and type of
industry. Jarrar et al. (2000) and Soltan et al. (2015) for instance, documented that the acceptance of new
innovation among small business organizations is dictated by internally essential factors such as management of
business processes and support from top management. Somehow, as stressed in the work of Soltan et al. (2015),
the process of deciding on new technology adoption appears to be more influenced by exogenous reasons as
opposed to business related factors.

Notably, in the context of developed countries, several factors are viewed as less crucial including the factor of IT
application. However, in the context of developing countries such as Jordan, the same factor is regarded as more
important. For instance, Jordan is facing a considerable barrier to ERP seeing that the application of IT necessitates
adequate financial resources so that it would be accessible (Al-Zoubi, 2016;Soltan et al. 2015). Hence, within the
context of the developing countries, certain factors including technological factors have been stressed while others
were not addressed. Among business organizations, this has become a significant barrier to their successful ERP.
Also, some factors which are proposed in this study have not been adequately addressed in the literature. These
include the factor of business process management which has been reported as a significant impacting factor.

2. Literature Review

ERP systems were first in practice since the beginning of the 90s, and the complicated implementations of these
systems have been discussed in countless publications. Accordingly, professionals and academics alike have
proposed several solutions to improve the performance of these systems. The literature on ERPs can be broken
down into three different approaches.

The first approach focuses on the process of implementation. As reported by Parr and Shanks (2000), there has
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been considerable amount of efforts made in identifying and proposing several promising strategies. The
proposed processes for attaining success in the first attempt have been ascertained (Donovan, 1999).
Furthermore, the primary features of the essential tasks have been recommended (Al-Mudimigh et al., 2001).
Some comprehensive works in this issue also have been carried out. For instance Luo and Strong (2004)
analysed the boundary that is present between optimization and adaptation. Meanwhile, in the work by Esteves
and Pastor (2002a), tools for evaluation of project were proposed.

Furthermore, some of the feasible avenues for best practices were explored by finding out the common points
between successful companies and unsuccessful their counterparts (Mabert et al., 2003). Somehow, it appears
that the use of ERP systems among organizations is increasingly more expansive. In Western Europe, more than
50% of the software licenses and maintenance revenues are related to accounts of ERP software and this rate is
double the rate of the whole market of application software. The past few years have seen the implementation of
ERP systems among countless of organizations, and as reported by Jacobson et al. (2007), through year 2011, the
market for ERP remained expanding at a compounded annual growth rate of 11%. Yen et al. (2002) predicted
ERP to remain one of the biggest, swiftest expanding, and the biggest leaders in the application software industry
in the following decade.

The second approach revolves around the analysis of the created organizational problems. The implementation
of ERP causes the overturning of the organization’s whole structure. From the pecking order of user involvement,
Amoako-Gyampah (2004) highlighted the difference in viewpoints where some may contradict with others, and
these have to be appropriately managed. An organization that is dispersed physically (mono- or multi-site) is
compelled to make certain choices (Markus et al., 2000) because as mentioned by Davison (2002), issues related
to culture may arise. Project management, particularly in terms of its specific procedure has been reevaluated in
Agile management (Alleman, 2002) and Goal directed project management research (Metaxiotis et al., 2005). In
addition, the size of company will expectedly raise some questions. This is because as indicated by Muscatello et
al. (2003), enterprise of small or medium-size will not deal with implementation in the manner that multinational
companies would.

The third approach relates to risk management. This is factored by the fact that ERP implementations have high
uncertainty level. Several studies have examined the risks that are linked to these projects (Bernard et al., 2002;
Huang et al., 2004). In these studies, the techniques of identification used are different based on the study itself.
As reported by Zafiropoulos et al. (2005), managers are also provided with tools for identifying the risks most
applicable to their projects.

2.1 Technology Factors

In the context of container shipping, the use of IT in the transportation of messages and in attaining smoother
transport service are common, and this is caused by the institutional pressure of ERP (Lun et al., 2008; Makris et
al., 2008; Wong et al., 2009). Accordingly, some researchers including Mokhtarian (2004) documented the
crucial implication of the aforesaid development in e-shipping context. E-commerce and e-collaboration for
instance, have the capacity to offer far more flexible and all-inclusive interaction and communication to
companies that implemented ERP, with less financial cost incurred.

In addition, in terms of the application of radio frequency identification, the utilization of an innovative active
system of FRID assists in the security improvement in commercial transportation system (Rizzo et al., 2011).
Here, web databases are commonly employed to review records of previous transport and performance. This
enables the arrangement and forecast of future flow of container for ERP. Within the context of companies
involving in liner shipping, their website’s service attributes have been broken down by AL-Zoubi and
AL-Zawaideh (2017) and Lu et al. (2005) into four categories namely: response of customer, tracing, schedules
of vessel, and electronic document services

Internet connection makes available a number of services including services of support, online transaction, and
market information. The Internet also provides information on performance and equipment. Using the platforms of
website, companies of container shipping provide to clients, particularly shippers and consignees rates of freight
and time of transit (Al-Zoubi, 2014). Through these platforms, shippers and consignees could obtain the
necessitated information regarding the consignments. Hence, using the website of carrier, schedules of sailing could
be obtained by clients, and they can also track containers while also able to access online auctions (Lu et al., 2007).

As indicated by AL-Zoubi and AL-Zawaideh (2017), the design factor of website plays a major role in the
attainment of e-Satisfaction level. 67% of change in the usage behaviors e-government to the website design
factor. In particular, Perceived ease of use has positive impact on adoption if user only visits the website for
obtaining information. However, if user visits the website for transaction purposes, then, this construct
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(perceived ease of use) might not impact the adoption rate within national e-Government portal of Jordan.
AL-Zoubi and AL-Zawaideh (2017) indicated that satisfaction of Jordanians will increase from engaging in
online governmental transactions.

2.2 Organization Factors

The implementation of ERP considerably affects the culture and structure of organization (Bosilj-Vuks“ic” &
Spremic”, 2004; AL-Zoubi and Al-haija, 2018), and as indicated by Umble and Umble (2002), the success of
implementation needs change in individuals, processes, departments, and in organization as well. Accordingly,
change management has been reported by many studies as among the strongest factors which impact the success
of ERP implementation, as can be referred in Table I. Change management involves management of human
resource in addition to social changes that top management needs in introducing new processes and structures for
equipping the organizational members in accepting changes and also in reducing their hesitancy in changing.

Change requires effective communication, and effective communication is necessary for all levels of business
process, even when employees have no direct relation with BPM (Harmon, 2007). BPR also involves the
transmission of power to companies of lower levels. Such transmission leads to adequate organizational culture
and climate which causes employees to feel more accountable and important. In addition, BPR leads to changes
of structure reflecting new tasks and responsibilities. Hence, La Rock (2003) reported the necessity to have a
formal and clear delineation of every task and responsibility that is driven by the new process. Here, employees
clearly are able to accomplish each new task. This also means that they are flexible enough to adapt to new
changes in the organization, and demonstrate the willingness to learn.

Somehow, Hammer and Champy (2003) reported the common underestimation about teaching employees in
organizations. In human resources, change management comprises activities including employee training
particularly those impacted by change in business process, development of the needed new skills to cater to the
new processes, and the development of systems of management for cultivating the values needed. Accordingly,
Gargeya and Brady (2005) warned about the possible jeopardy to the anticipated success of the project when
these vital factors within the project are not established. Subsequently, employees become less adversely
impacted by the competitive business environment as the culture embraced by the organization has made them
resilient. Somehow, Bashein and Markus (1994) and Umble and Umble (2002) stressed that everyone at every
level must be educated.

As reported by many studies (e.g., Al-Mashari et al., 2003; Umble et al., 2003; Zhang et al., 2005, AL-Zoubi and
Al-haija, 2018), top management support is an integral factor of ERP implementation success. Ngai et al. (2008)
indicated top management support as crucial in the success of ERP implementation. This is because in general,
ERP systems are large-scale and need a large amount of resources. Further, top management support should be
given to the whole process of ERP implementation, not just at certain stages (Al-Mashari et al., 2003). In the
implementation of ERP, top management support has two primary roles namely in the provision of the resources
needed and in the provision of leadership (Zhang et al., 2005). In the implementation of ERP, Umble et al. (2003)
and Dezdar and Ainin, (2011) reported that top management is responsible to communicate the company strategy
to all members, create an understanding pertaining to the limits and abilities of the organization, show
commitment, and formulate the rational objectives for the implementation of ERP

An initiative for transforming the process of business should come from the top, that is, from top management.
This highlights the great importance of the transition of process ownership. Relevantly, Caron et al. (1994)
indicated the importance of employees working with new processes in ‘owning’ these processes in order to
assure success. Somehow, as mentioned by Hammer and Champy (2003), the majority of companies have
inadequate owners of process, or, they appear to be defined to an insignificant extent, and this phenomenon is a
resultant of the manner in which the traditional organization operates, which is not process oriented.

The processes of business are dispersed among the organizational confines. Hence, before reengineering, it is
important to first identify the core business processes. As mentioned by Hammer and Champy (2003),
organizations need to establish a process map with detailed business processes. This facilitates the understanding
as well as sharing of the workflow in companies. A process relates to one or more tasks which change a set of
inputs into a set of outputs specified. Process performance that is efficient and effective can be attained through
the complete comprehension of its structure and the process flow. However, Kovac“ic” and Bosilj-Vuks“ic” (2005)
proposed that it is practical to identify just those activities as processes, which directly or indirectly lead to the
generation of end products as added value.

Equally, Zairi and Sinclair (1995) reported that companies in practice outline their core and sub-processes prior
to BPR. In their work, the authors found that the majority of the companies (71%) have documented their core
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processes. On the other hand, 21% of the companies had planned to do the same. Such findings demonstrate the
awareness of companies of the significance of delineating and documenting a process. Hence, the percentage of
documented sub-processes was 45% which is much lower, while 37% of companies reported their intention to
document.

BPR failure can be factored by business processes that are inappropriately defined (Grover et al., 1995). In fact,
processes that are defined too broad or too narrow can cause BPR project to fail (Hall et al., 1993). As expressed
in the work of Lok et al. (2005), reengineering overhauls the old information system. However, BPR has been
known to include the old systems. Nonetheless, consistent developments have compelled companies to discard
their old and adopt new environment with new hardware and software. Such change decreases the costs
associated with software maintenance, while also allowing new features. As such, BPR can be jeopardized when
documentation is missing or unfinished.

Considering that the goal is to adopt new processes rather than improving the old one, it will not be necessary to
analyze and document the present processes that comprehensively. Still, Hammer and Champy (2003) stated that
the processes should be defined only to a degree where they are fairly understood, and this becomes a basis for a
delineation of totally new processes.

2.3 Environment Factors

Environmental aspects are just as important as other aspects (organizational aspects and technological aspects).
The aspects of environment are associated with the domain where a company executes its business, and this
includes the industry the company operates in, the company’s competitors, and transactions of the company with
the government (Pan & Jang, 2008). In this study, external pressures and trust are regarded as two dimensions
containing numerous CSFs for the success of ERP implementation. External pressures are competitive,
regulatory pressures for the adoption of certain information technology. In this regard, competitive pressure and
regulatory policy have been suggested to impact the adoption of ERP (Oliveira & Martins, 2011).

The significance of competitive pressure for innovation adoption, in addition to regulatory environment have
been documented by several past works (e.g., Zhu & Kraemer, 2005; Zhu et al., 2003, 2004; Premkumar &
Ramamurthy, 1995; lacovou et al., 1995). Furthermore, by way of strategic aspects of ERP systems, competitive
pressure and regulatory environment appear to significantly affect the competitiveness of a company as opposed
to other technical aspects (Yen & Sheu, 2004). As frequently reported, the decision of an organization to invest in
ERP technology is factored by the scrutiny of the competencies of IT that other organizations have and also by
whether or not these organization have invested in ERP technology.

A positive relationship has been reported between external pressures, including competition, in past studies
(Bradford & Florin, 2003). However, on the success of ERP implementation, there are still too few studies that
look into the relationship between regulatory pressure and implementation. The past works on information
technology and ERP were mostly focusing on the system adoption (Pan & Jang, 2008; Yen & Sheu, 2004; Zhu et
al., 2004). Still, it is possible that these pressures are also positively related to the success of ERP
implementation. Here, the organization is not simply to just adopt an information technology, but to do so
effectively and efficiently. This is for reducing pressure from competition and from that caused by regulatory
pressure. The effect of external pressure is also supported by resource based view because for mitigating
pressures from the outside, firms will try successful internal capacities and a successful implementation of ERP
as well. Also, the incentive for first mover advantage and to reduce regulatory problems will eventually provide
focus toward successfully overcoming obstacles with ERP implementation (Bradford & Florin, 2003).

The factor that has not been addressed by the past works on ERP implementation success is the importance of
trust. As previously mentioned, both user security and system security are crucial facets in success of ERP
implementation (Goel et al., 2011). Trust between user, vendor, consultant and system is integral for the security
of user and system. This study thus proposes the construct of trust to be among the key CSFs. The past works
have highlighted the importance of relationships among people in an organization during the implementation of
ERP (Amoako-Gyampah & Salam, 2004). Further, the theories used such as social capital theory discusses the
importance of trust in both an individual and organizational level for achieving competitive advantage. Somehow,
studies that examined the notion of trust within the community of ERP and the trust of organization towards the
system are still too few.

Many have provided the definition of trust, and this construct has been defined in the context of organization as
well as individual. For instance, personality psychologists perceive the notion of trust as characteristic of a
person (Rotter, 1971). Meanwhile, among economists and sociologists, the manner in which institutions are
established for reducing uncertainty and increasing trust in certain business transactions was demonstrated
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(Bhattacharya et al., 1998; Zucker, 1986; Goffman, 1971).

Numerous types of trust have been investigated in studies. These trust types include: contractual trust,
competence based trust, and goodwill based trust. Contractual trust relates to the confidence of trustor the trustee
will or will not adhere to the agreements, while competence based trust is linked to the confidence of trustor that
the trustee has the ability and readiness to do what they say they will do, whereas goodwill based trust is about
the confidence of the trustor on whether or not the trustee will consider him (trustor) when making decisions
(Chun Ha et al., 2011; Ireland & Webb, 2007).

Trust of organization towards ERP system is essential during implementation and for the future. Organization
that has no comprehension towards the system may not gain trust. In the work of Rotter (1954), trust is defined
as external locus of control. Trust has also been linked to the theory of attribution proposed by Heider (1958).
The theory posits that if something seems to be going wrong with the system, people might attribute the problem
to the system itself, as opposed to attributing it to their own doing. This inhibits trust.

Also, a system with low level of trust is not likely to be implemented by organization anymore. This restricts the
opportunity for the system to be successful. Somehow, the impact of system trust pertaining to the successful
implementation of ERP has been insufficiently explored by the past works. A trust link that fails to provide
information in a timely manner could harm the implementation of project or system, such as those of ERP which
mainly focus on the collection and maintenance of communications inside and outside an organization.

2.4 TOE Theory

In TOE theory, technological factor takes into account the significance of technological insight in internal and
external viewpoints, and it is also valuable in the promotion of organizational output (Tornatzky et al., 1990). In
these technologies, the information system (IS) comprises various phases, from the basic capacities to
organizational compatibility. These technical features will facilitate the foundation for achieving benefits for the
organization. Technological factors have been reported as a potent predictor in both ERP pre-implementation or
post-implementation (Chwelos et al., 2001; Zhu & Kraemer, 2005).

Organizational factors comprise the existing resources to support and sustain the system acceptance and success.
The managerial structure and the size of the organization, sensitive attributes of the organization which include
the preparedness of the organization to support the arrangement, and an environment appropriate for system use
(ERP system use) are also among the reported factors (Tornatzky et al., 1990; Chau & Tam, 1997). Conducive
environment should be provided by the organization to assure effective implementation of the system. Activities
of organizational are thus essential for ERP in order to promote businesses.

The environmental factors include the outside environment of the organizations which could impact the system’s
post-implementation by the central organization. Considering that the implementation of ERP in the organization
is a complicated function, the process of operation of ERP needs in-depth information that the organization may
not have, that is, knowledge. It should also be noted that organizations are affected by the industries that relate
with them, the competitors, and the organization’s ability in obtaining the resources others supply.

Table 1. Constructs, supporting theory and literature

Key Construct Theory Supporting Literature

EET ERP External Trust Social capital theory, Soltan et al. (2015); Gefen (2004);
attribution theory, TOE Amoako-Gyampah and Salam (2004); White
theory (2008); Abdullah (2009); Supramaniam and

Kuppusamy (2011); Upadhyay et al. (2011);
Basu and Lederer (2011);Schniederjans and
Yadav (2013), Thi et al., 2014.

EEP ERP External Institutional theory, Soltan et al. (2015); Pan and Jang (2008);Zhu
Pressure resource based view, TOE and Kraemer (2005); Zhu (2004);Zhu et al.
theory (2004); Zhu et al. (2003); (Kouki et al., 2007;

Kouki et al., 2010); Nejib (2013) ; Schniederjans
and Yadav (2013); Shaul and Tauber (2013);

Al-Zoubi, 2016.
EECS ERP External Institutional theory, TOE Soltan et al. (2015); Somers and Nelson (2004);
Consultants Support theory Kouki et al., (2007; Kouki et al., 2010); White

(2008); Kronbichler et al. (2009); Zhu et al.
(2010); Shaul and Tauber (2013); Ononiwu
(2013); Nejib (2013) ; Schniederjans and Yadav
(2013)
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3. Research Framework and Hypotheses Development

Taking into account this study’s purpose, and in accordance with ERP CSFs’ classification by some works
Dezdar and Ainin (2011); Soltan et al,.(2015); Damijan et al., (2009); Princely(2008) and Schniederjans and
Yadav (2013), this study presents a research framework as shown in Fig. 1. Accordingly, the hypotheses below
were developed:

What are the factors that drive the enterprise resource planning implementation success among
businesses in Jordan?

H1: Technology factors are positively related with ERP implementation success.
H2: Organization factors are positively related with ERP implementation success.
H3: Environment factors are positively related with ERP implementation success.

Technology Factors
IT application

H1
Organization Factors
Change management ERP
TMS :
. H2 Implementation
Business process
Success
management
H3

External Factors
Competitive
Trust

Figure 1. ERP implementation success model

3.1 Population of Study

Managers in Jordanian firms have been chosen as this study’s target population. These firms comprise companies
registered in the Chamber of Industry and Trade in Jordan. Managers in the sectors of service, industry, banking,
and insurance comprise the study unit.

4. Data Collection and Data Analysis

A total of 290 firms were involved in the survey. A total of 141 responses were received in this study (48.6% rate
of response), and the data obtained were analysed using Statistical Package for Social Science (SPSS). In
particular, this study attempts to determine the causal relationship among the variables as the framework is
proposing.

The relationship between three independent variables (technology factors, organization factors, and environment
factors) and one dependent variable (enterprise resource planning) was explored in this study. For this purpose,
5-points Likert scale was used in measuring these variables. For this scale, the range of score is from the score of
1 which denotes ‘not applied at all’ to the score of 5 which denotes ‘totally applied.” Reliability and validity
analyses were also performed in this study. In addition, this study used the descriptive analysis for providing the
description on the characteristic of sample and the respondents to the questionnaires, and also the independent
and dependent variables. The hypotheses were tested using multiple regression analysis.
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4.1 Reliability and Validity

Reliability analysis is associated with the evaluation of consistency level between multiple measurements of a
variable. As for the analysis of validity, it concerns the degree to which a set of measures or a scale exactly
symbolizes the construct (Hair et al., 1998). Validity has been explained by Blumberg et al. (2005) as the degree
to which an instrument measures is anticipated to measure or what the researcher intends to measure. Cronbach’s
alpha coefficient was used to measure the instrument’s reliability. As suggested by Bagozzi and Yi (1988), for all
indicators or dimensional scales, the values of should be greater than the recommended value of 0.60. The
Cronbach’s alpha results for the independent and dependent variables are shown in Table (2).

Table 2. Cronbach alpha for the TOE and ERP

Variables Number of items Cronbach Alpha

Web site service 4 0.874
Technology adoption 4 0.877
Change management 2 0.856
TMS 4 0.911
BPM 3 0.798
Competitive 4 0.759
Trust 4 0.854
ERP 2 0.893

For all the variables tested, the coefficients of Cronbach’s alpha were greater than 0.60. This demonstrates the
reliability of the composite measure. Also, items that this study has chosen to measure the independent and
dependent variables have already been validated and applied in past studies. Hence, the validity of the items is
enhanced in this study. Furthermore, the faculty of business from six universities in Jordan reviewed the
questionnaire items.

4.2 Respondents Demographic Profile

Table (3) presents the demographic profile of the study participants. As can be observed, the largest portion of
respondents was male and employed as consulting engineers. Majority held bachelor degrees, and nearly half
(47.5%) had more than 15 years of experience.

Table 3. Description of the respondents demographic profiles

Category Category Frequency Percentage %
Gender Males 98 56.2
Females 43 43.8
Total 141 100
experience Less than 5 years 28 19.9
5-less than 10 years 38 27
10-less than 15 years 8 5.6
More than 15 years 67 47.5
Total 141 100
Job position Consultant 54 38.3
Administration 23 16.3
Consulting 64 454
Total 141 100
Qualification Diploma 2 1.4
Bachelor 120 85.1
Graduate studies 19 135
Total 141 100

4.3 Descriptive Analysis

Table (4) shows the results of analysis. As can be seen, in the context of Jordan, organization factors are used to a
substantial degree with the mean score of 3.75, denoting the importance of organization factors. Additionally,
high level of presentation demonstrates the presence of positive attitude pertaining to the top management
support processes. Somehow, this study found that the factors of technology, environment, and resource planning
of enterprise to be moderate. This implies the current presence of TOE activities among Jordanian firms. These
firms appear to concentrate on enterprise resource planning in preserving their competitive advantages. The
items shown in Table (5) comprise the mean scores for the factors of technology, organization, environment, in
addition to the items associated with enterprise resource planning items.
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Table 4. Overall mean and standard deviation of the study’s variables

Type of Variable Variables Mean Standard Deviation Level Order
Independent TF 33 0.75 Moderate
Variables Web site 34 0.7 Moderate 1

service

Technology 3.1 0.8 Moderate 2

adoption

OF 3.75 0.76 High

CM 3.79 0.76 High 3

TMS 3.91 0.85 High 1

BPM 3.85 0.83 High 2

EF 34 0.6 Moderate

Competitive 3.10 0.71 Moderate 2

Trust 33 0.68 Moderate 1
Dependent ERP 3.57 0.82 Moderate
Variable
Table 5. Mean and standard deviation of the study’s variables
Web Site Service Mean SD Level Order
My firm actively instructs customers about how to use 3.15 1.16 Moderate 1
electronic commerce web sites
Customers frequently use my firm’s web site to enquire about 2.66 1.34 Moderate 2
sailing schedules online
Customers frequently use my firm’s web site to book space for 2.10 1.36 Moderate 4
containers online
My firm’s web site system can help integrate our supply chain 25 1.22 Moderate 3
partners
Technology Adoption Mean SD Level Order
My firm adopts advanced IT to control container flow 3.55 1.21 Moderate 1
My firm adopts electronic data interchange (EDI) to improve 343 1.11 Moderate 3
transport operation efficiency
My firm adopts a customer relationship management (CRM) 3.45 0.9 Moderate 2
system to collect market information and analyze it
My firm adopts online transactions to reduce operational costs 3.33 1.04 Moderate 4
Change Management (CM) Mean SD Level Order
Employees learning ability 3.79 1.15 High 2
Employees adaptability on different task 3.86 1.06 High 1
Top Management Support (TMS) Mean SD Level Order
Top Management Supports The Adoption And Use_Of Our 4.15 0.97 High 1
ERP System
Different Departments Are Of Equal Importance 4.01 1.02 High 2

Employees Are Happy With The Changes That Top 3.77 1.17 High 4
Management Decides On ERP Issues
Top Management Freely Share Information In  Our 3.96 1.04 High 3

Organization
Business Process Management (BPM) Mean SD Level Order
Defined business process owners 3.44 121 Moderate 3
Defined business processes 3.86 1.03 High 2
Documented business processes 3.94 0.901 High 1
Competitive Mean SD Level Order
Competitive advantage in the efficient logistics operations 3.55 141 Moderate 1
Competitive advantage in the effective ERP 3.33 1.21 Moderate 2
Competitive advantage in differentiating our ERP 3.22 1.31 Moderate 3
Competitive advantage in the reputation of our excellent ERP 2.98 1.21 Moderate 4
Trust Mean SD Level Order
Trust to systems has a positive effect on ERP 2.77 1.24 Moderate 4
Trust to vendors has a positive effect on ERP 2.87 1.24 Moderate 3
Trust towards ERP system has a positive effect on the 291 1.31 Moderate 2
intention to use ERP systems.
Trust towards ERP vendors has a positive effect on the 2.99 1.05 Moderate 1
intention to use ERP systems.
Enterprise Resource Planning (ERP) Mean SD Level Order
ERP implementation has a positive influence on business 3.92 1.06 High 1
performance
ERP implementation in line with expected results 3.89 1.58 High 2
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5. Hypotheses Testing Results

This study looks into the effect of the factors of technology (web site service and technology adoption), those of
organization (change management, top management support, and business process management), and those of
environment (competitive and trust) on resource planning of enterprise among firms in Jordan. Hence, the
technique of multiple-regression was applied for hypotheses testing. Also, this study has chosen the value of 0.05
the level of significance (a-level). Further, the probability value (p-value) attained from test of statistical
hypotheses is deemed as the decisive rule for the rejection of the null hypotheses (Creswell, 2009).

The obtained p-value of lower than or equal to a- level means that the null hypothesis is rejected while lending
support to the alternative hypothesis. On the other hand, the obtained p-value of higher than the a-level means
failure to reject the null hypothesis while the alternative hypothesis will not be supported. This study also
checked the normality of the independent variables and the non-presence of the problem of multi co-linearity (a
case of multiple regression in which the independent variables have high correlation themselves). Pallant (2005)
proposed that the majority of the values inside the ranges which are satisfactory for normality (i.e. -1.0 to +1.0).
Hence, this study also examined the skewness and Variance Inflation Factor (VIF). The results are shown in
Table (6).

Table 6. Skewness and VIF for the independent variables

Variables Skewness VIF
Web site service -0.33 1.71
Technology adoption -0.31 1.66
Change management (CM) -0.65 2.46
Top Management Support (TMS) -1.00 2.42
Business Process Management (BPM) -0.501 2.95
Competitive -0.41 1.89
Trust -0.37 245

Table 6 evidences that the values of skewness were in the range of normal values (-1.0 to +1.0). This
demonstrates the normality of the independent variables’ data. The values of VIF appeared to be lower than the
critical value (10). This means that there is no problem of multi co-linearity among the independent variables.

5.1 Conceptual Framework

This study majorly aimed to find out the factors viewed as having linkage to the implementation success of
resource planning. This study identified 7 factors from the relevant literature. In addition, a conceptual model
was constructed in this study. This model examines the implementations of enterprise resource planning (ERP) at
firm level. The framework employed in this study was grounded upon the Technology-Organisation-External
(TOE) theoretical framework from Tornatzky and Fleischer (1990). Figure 1 highlights the factors of TOE
derived from the factor analysis.

This study attempts to determine the factors that are linked to implementation success of resource planning.
Hence, this study has chosen to employ linear regression rather than the regression model ordered.

5.2 Hypothesis

The research question in this study relates to the relationship between the factors of TOE and the implementation
success of ERP among businesses in Jordan. For this purpose, this study performed the analyses of linear
regression for examining the relationship between the dependent and independent variables. Table (7) highlights
the results of hypothesis testing.

Table 7. Result for the study model (a, b, and c)

A)
Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 7918 .642 .641 .06170
a. Predictors: (Constant), Trust, TA, Competitive, TMS, BPM,
CM, WSS
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B)
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 53.044 7 7.578] 141.191 .000
Residual 3.254 387 .008
Total 56.298 394
a. Predictors: (Constant), Trust, TA, Competitive, TMS, BPM, CM, WSS
b. Dependent Variable: ERP
C)
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) .362 .050 7.187 .000

WSS -.038- 016 P 2.327 020
BPM .018 .013 .027 1.385 167
TA .198 .006 430 3.494 .000
CM .280 .010 511 2.975 .000
TMS .200 .005 516 4,729 .000
Competitive .260 .008 410 3.264 .000
Trust -.013- .006 -.027- -2.142- .033

a. Dependent Variable: ERP
As can be observed in Table (7), a positive correlation appears to exist between TOE and ERP among firms in
Jordan (r = 0.791). This denotes that both the independent variables and dependent variable change in the exact
direction. Furthermore, the R Square value denotes the variation fraction in the variable of ERP which is
explainable using 7 processes of TOE. Accordingly, 64.2% of the variability of ERP was explainable using TOE
variables. Meanwhile, the data show F-ratio of 141.191 which appears to be significant at p < 0.05 (sig= 0.000).
This implies a statistically significant effect of TOE on ERP. The alternative hypothesis is thus accepted.

As can be seen in the findings, with a significance level of (0.000), the obtained t value for service of website
was 2.327, 3.494 for technology adoption, 2.975 for change management, 4.729 for top management support,
3.261 for competitive, and -2.142 for trust. For Business Process Management, the t value obtained was 1.385
with a level of not significance of 0.167.

As shown, the construct of trust obtained negative t value. This means that trust leads to the decrease in ERP
value. The decrease amount is symbolized by the B coefficients (0.027). This implies that an increase in ERP by
one unit is associated with a decrease of 0.027 in trust. Furthermore, the value of B was correspondingly 0.255,
0.430, 0.511, 0.516, 0.027, and 0.410. This demonstrates top management support as the most prominent ERP
predictor among the surveyed Jordanian firms, followed by TOE.

This section generally provides the outcomes from the analyses of binary linear regression for identifying the
factors seen as having linkage to the implementation success of ERP. Accordingly, the theory of technological
diffusion guided the construction of framework for evaluating the implementation success of ERP. This
framework employed 7 factors that are linked to ERP implementation success among firms. A total of 6 variables
appeared to have linkage with ERP implementation success. From these 6 variables, 2 were technological
context variables while another 2 were organizational context variables. The other variable was external context
variable.

6. Discussion and Conclusions

The present study attempts to find out the factors linked to ERP implementation success in the context of Jordan.
Hence, this section will present the results of the analysis. This study applied linear regression in investigating
the relation of technological, organisational and external factors as independent variables with numerous ERP
implementation success.
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This study finds 6 of the 7 factors to have considerable linkage to ERP implementation success. Service of
website, technology adoption, top management support, change management, competitive, and trust appear to be
significant determinants of ERP successful implementation. Furthermore, among businesses in Jordan, the
factors of technology, organisation and outside environment appear to considerably affect ERP implementation
success.

Furthermore, greater level of explicitness and technology amassing can assist in the technological knowledge
transfer within the organization. These factors can also increase the capacity in the implementation of
technologies successfully. Through encouragement or support to their employees in ERP implementation and by
providing them with training and education, firms in Jordan are able to increase their capacities in technological
implementation. Also, as expected, factors of TOE show their significance. Based on the outcomes, the
significant role of TOE in ERP implementation success is affirmed and this finding is in agreement with the past
relevant works including Soltan et al. (2015), Pan and Jang (2008), Zhu and Kraemer (2005), Zhu (2004), Zhu et
al. (2004), Zhu et al. (2003), Kouki et al. (2007), Kouki et al. (2010), Nejib (2013), Schniederjans and Yadav
(2013) and Shaul and Tauber (2013).

Insignificant linkage between IT application (website service, and technology adoption) and ERP
implementation success was found in this study. Such finding may be factored by dissimilarities in the
respondents’ business scales. This study primarily involves container shipping agencies which appear to be
firm’s managers with successful ERP implementation. These managers were from diverse business sectors in
Jordan. Comparatively, the past works were primarily concentrating on large firms (e.g. Po-Hsing al., 2015). In
addition, IT investment may have a short-term adverse impact on ERP implementation success. As such, it is
necessary to evaluate the effect on ERP improvement of firm from the perspective of a long-term. Also, such
insignificant linkage in website service and adoption of technology with ERP corresponds with the experiences
of failure in some information services, for instance, customer relationship management systems (see Kouki et
al., 2007; Kouki et al., 2010; White, 2008; Thi et al., 2014).

This study provides affirmation on the effect of all presented organization factors, the effect of top management
support, change management and BPM, on ERP implementation success. In the past works, the mentioned
factors are among the most important TOE and positively affect ERP implementation success. Hence, they hold
significance in the projects of ERP systems implementation. The results that this study has obtained are also in
support to the significance of top management’s perception. This implies that if BPM is considered to be a
foundation for business change, and this generates a solid and desirable impact on a successful implementation
of ERP.

There are practical implications of the outcomes obtained by this study. First, it would be invaluable for
companies to regard BPM as a foundation for a business change and increase its usage. Such increase in usage
brings a solid as well as desirable impact on a successful ERP implementation. All success factors that this study
has scrutinized should be considered. Hence, organizations should have understanding of them and take them
into account. Such awareness will generate desirable impact on a successful ERP implementation. Furthermore,
organizations should refrain from dismissing their ERP implementation project too early, owing to the fact that
the anticipated outcomes could take time before they materialize. In fact, ERP projects can still be fruitful even if
they do not fulfil what the organization requires. Hence, organizations should properly define what constitutes
project success by going beyond the requirement of time, budget, and specification (Zhang et al., 2005; Damijan,
2009). Also, ERP can still lead to greater business effectiveness even if its implementation is not as efficient. It is
common for organization to want to make deduction that projects are good when it shows results. Hence,
organizations would increase activity and investment in such projects (Lok et al., 2005; Damijan, 2009).

Also, the factor of trust to businesses shows considerable linkage to the success of ERP implementation.
Similarly, some authors found this factor to play a major role in the initiation of countless ERP implementation
success (e.g. Dara., 2013; Dong-Wook, 2018).

Competition is among the key facilitators of ERP implementation. In the past works, this construct was reported
as a noteworthy variable that initiates ERP implementation (e.g., Dara, 2013; Dong-Wook, 2018).

A new approach to TOE theory has been proposed in this study. In particular, this study highlights the crucial
roles played by several new environmental antecedents of ERP implementation success. New environmental
factors are thus presented in this work namely the factors of competitive and trust. Such addition enriches the
body of knowledge concerning the role of the factors of environment in the effective implementation and
preservation of ERP in implementation success. In general, there are a number of contributions that this study
brings to the community of ERP highlighted next.
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Firstly, this study adds to the researches in the domain of ERP by looking into the impact of ERP outside factors’
critical factors on the implementation benefits of ERP. Secondly, this study adds to the theory of TOE by
hypothetically demonstrating the great prominence of ERP consultant support, ERP external pressure, and
competitive and trust over environmental critical resources to enhancing the benefits of ERP. This study’s
findings also show the ability of firms in leveraging CSFs for the improvement of success of ERP in
implementation success to attain the anticipated benefits. Moreover, this study is able to show that different
critical success factors may impact different impacts on ERP benefits. This notion is an expansion of the general
supposition of TOE theory that resources generate competitive advantages. Next, further evidence is presented
by this study, concerning the different impacts of CSFs on the implementation success of ERP.

7. Limitations and Future Directions

Several limitations were faced while performing this study and the first one relates to the issue of time and effort.
As mentioned, this study was conducted on 290 ASE listed Jordanian firms (ASE, 2010. However, the
researchers could not distribute the questionnaire to the whole population and gather more responses. In
particular, this study employed email as an attempt to ease the response attainment. Unfortunately, this method
appeared to be ineffective because the majority of the firms preferred to receive hard copies by way of drop and
collect method. Another limitation to this study was poor cooperation given by some firms because of the issues
relating to privacy even though the items of the questionnaire were constructed in a way that did impact the
privacy of the firm. Hence, some firms declined the questionnaire right away. On the other hand, some firms
agreed to participate, but they allowed only a specified amount of copies to be distributed to certain employees.

However, the researchers took steps to resolve these limitations. Firstly, a sample representing the entire
population was chosen. In addition, to increase trust of respondents and assure privacy, visits and quick
interviews were carried out for the purpose of explaining the aim of the questionnaire and the study. In addition,
the questionnaires were personally handed to the respondents and the completed questionnaires were personally
collected from them. The researchers also made the effort to acquire the overall background of consulting firms
involved in this study.
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