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ABSTRACT

The rapid development in technology has affected the
business world today compelling organizations to respond to
these changes in order to gain and sustain a competitive edge
within the similarly increasing competitive business
environment. Enterprise Resource Planning (ERP) is one of
the technological tools that organizations are implementing in
response to current increasingly competitive and demanding
business world. Many business organizations are adopting
ERP systems because of the strategic advantages associated

with their adoption including, reduced costs, increased
operational efficiency and effectiveness, automation,
integrated business, and enhanced information flow.

Therefore, the main goal of this research is help examine the
challenges typical for the processes of ERP integration, use
and maintenance. The research study and its findings are
significant in terms of contemporary IT field, as it provides
constructive evidence and facts regarding specific
organization. Evidently, special and critical findings can be
used in practice to prevent the negative effects from ERP
integration at organizational and technological levels.
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1. INTRODUCTION

In this paper, a critical analyzes of existing literature on the
challenges encountered during implementation of ERP
software is carried out. The paper is divided into three
sections; background/history, theoretical framework and other
research studies. The first part will provide a literature review
describing the history and some benefits ERP, while the
second part will provide an overview of the literature review
on the theories of ERP implementation, the conceptual
framework from which the study is based on. DelLone and
McLean’s Information System Success Model will be
comprehensively discussed and its dimensions explained. The
third part will comprehensively discuss challenges faced in
implementation of ERP systems within organizations as
defined in literature. The section will also provide a
conclusion based on the reviewed literature concerning
challenges of ERP implementation.

2. A GENERAL OVERVIEW OF ERP
SYSTEMS

2.1 Background/history

Enterprise resource planning (ERP) system provides a
guideline for integration and a common platform of how an
organization is run, base on its business activities. The

benefits of a successful ERP implementation include a better
customer response, able to better control cost, data integrity
and automated method which are well efficient [1].

In a brief history of ERP systems it has been indicated that
ERP systems started in the 1960s around the same time as

material requirements planning (MRP), which was
collaboration between IBM and J.I. Case in an effort to have a
better ~way of scheduling materials [2]. ERP

evolved/progressed from manufacturing management systems
(which have in the past three decades developed a simple
process of calculating requirements for material and advanced
evolved to make automation of an entire enterprise possible)
[3]. The most recent generation of ERP systems is superior as
it is more advanced and therefore more effective in tackling
multiple business units including manufacturing, accounting,
purchasing, customer relationship management, order
processing, human resource management, operations planning
and sales [3]. MRP Il was found to have many problems. For
example, the frequent changes that were experienced in
forecasting sales required continual readjustments the
processes used in production [3].The parameters set by the
system were also found to be unsuitable under the changed
conditions. This saw MRP Il evolve to a generic ERP system
as it is known today [1]. Organizations requiring short
implementation cycles also highlighted the project
management issues in the ERP implementation. ERP therefore
stemmed from the extension and expansion of MRP II. Today,
the goal of ERP is to tackle all the basic processes of an
organization; irrespective of its business line.

In the 1990s the growth of ERP systems resulted in the
demand for consulting services to prepare organizations for
the changes that comes along with the implementation of an
ERP system [4]. Successful implementation of ERP system is
important to organizations as ERPs are believed to be a
tactical tool in improving the organization normal way of
doing business. Changes come as a result of improvements.
Change management is surely a concern when organizations
plan to implement ERP systems [5]. Besides changes in
infrastructure, process changes and their related changes are
inevitable. Related changes may include roles and
responsibilities which may affect the power distance [6]. In
addition, management and users required to acquire new
knowledge is embedded in the new ERP systems [7]. ERP
adoption and implementation is a complex and dynamic
process with high uncertainty accompanied by unexpected
problems [8]. Change management is a human-related matter
which involves stakeholders of the ERP implementation [9].
Adoption of ERP systems are often accompanied by changes
in organizational structure, culture and in how things (tasks by
employees) are done [10]. That is, it generally changes the
way the business is run within the firm. These changes affect
the larger organization to a large extend and could result in
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resistance by the staff if not well managed. According to
ERPs are large and complex information systems and their
adoption introduces complex change which must be
effectively managed for successful implementation [11].
Change management is the main challenge to ERP
implementation [11]. Other important processes for ERP
implementation include training [12]. Also, the effect of the
ERP system use is also an important factor [13].

2.2 Benefits of ERP systems

Numerous benefits have been attributed to ERP systems. A
well implemented ERP systems offer several strategic
advantages for the adopting firm [14]. ERP systems enable
integration of business processes as well as transactions-
oriented data in the organization. They can also be applied in
integration of inter-organizational supply chains, increases
efficiency, eliminates use of manual and repetitive processes
particularly in entering data hence minimizes errors that often
result from re-entering of data in a different system, and
significantly reduces the number of stand-alone systems as
well as their associated costs while simultaneously reducing
total lead or cycle times [15].

Also, ERP systems increase availability and accessibility to
operational data, in doing so; they enhance information
quality with regards to availability, reliability and relevance
[4]. Furthermore, successfully implemented systems mirror
best business enabling the adopting form to obtain expertise
that is hard-wired in the software for its use [16]. A study
demonstrated that ERPs facilitate enhanced visibility in
addition to control of information and considerably improve
quality of information for decision making [17]. These
benefits can be grouped into four categories discussed below
[18].

2.2.1 Information accessibility and richness

ERP systems enable organizations to generate new and
improved information that is more accurate. They also make
information that was previously inaccessible more available to
various organizational departments and units. This leads to
better control as well as governance of the organization. It
also results in faster response times and improved planning as
well as coordination of processes and activities [19]. Most
important it enhances the decision making process allowing
managers to make quality and more informed decisions [19].

2.2.2 Process automation and integration

Effective implementation of ERPs changes the business
processes of a firm and streamlines them in accordance with
built-in best practices of the ERP software. This enables
standardization and leads to administrative savings by
eliminating procedures that are manual and repetitive [20].
They also save on operational costs through business
processes that are more efficient and aligned.

2.2.3 IS systems modification and maintenance
ERP software exists in the form of an integrated IT system
rather than different loosely-coupled subsystems and
individual business applications. This leads to reduction in 1S
costs hence enabling the organization to achieve economies of
scale as well as scope [17]. ERP systems streamline processes
as well as common IT tasks as they allow self-service
functionality [17]. This eliminates the need for employing
more people to serve others while at the same time reducing
on the equipment and technology requirements for running
individual processes [17].
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2.2.4 Organizational competence, efficiency and

effectiveness

Adoption of ERP systems results in organizational learning,
business  agility, customer  satisfaction, employee
empowerment and service quality which enhance growth as
well as competitive edge of the firm. Strategic competence
management is critical for innovative organizations and very
important in maintenance of strategic advantage. Increasing
competition due to globalization requires organizations to be
highly competent for them to succeed [21]. Many
practitioners are now using information systems including
ERPs to increase efficiency [21]. ERP vendors offer special
products which enhance competence planning as well as
management and which integrate basic functions and business
processes. Ifinedo and Nahar [21] point out that the main goal
of ERP is integration and as such, it ensures that there is
transparency within an organization and that all the relevant
units and departments have enough access to information.
Access to information makes it possible for managers to make
strategic decisions as data extraction is effortless [21].
Various departments have the required information to perform
their functions hence increasing the overall efficiency and
effectiveness of the organization.

2.3 Enterprise Software Implementation

Stages

Apart from making a choice on whom to do what, Enterprise
Software implementation has to go through five complex
stages: Structured Planning, Process Assessment, Data
Compilation and Cleanup, Education and Testing, and Usage
and Evaluation [22]. These stages add to the observation that
ERP system implementation is a tedious and expensive
process. The stages are:

e Structured Planning

This is the first and the most important stage in the process of
Enterprise Software implementation. The stage involves the
selection of a skillful project team, analysis of the current
business processes, scrutiny of the internal and external
organizational information and data flow, setting of vital
objectives, and the formulation of a comprehensive
implementation strategy.

*  Process Assessment
»  This is the second stage in implementing Enterprise
Software, and it involves;

»  Examining the prospective software features and
capabilities

«  Recognizing manual business procedures,
«  Constructing standard working processes
»  Data Compilation and Cleanup

This stage involves keying out data that is to be converted and
the new data that would be required. Besides, the stage calls
for the analysis of the compiled information for accuracy and
completeness, and the unwanted or worthless data is
discarded.

e Education and Testing

This stage helps in proofing the Enterprise Software and
training users on the system’s usage. This is the level at which
the database is tested completely and certified by the selected
project team. For conformity, the system is examined using
various testing methods and procedures. An organization has
to go beyond the challenges involved with organizing a broad

22



internal orientation exercise where every relevant user is
familiarized with the working of the new Enterprise Software.

e Usage and Evaluation

This is the last but continuing stage for the Enterprise
Software implementation. The newly implemented system is
deployed live within all the branches of an organization and is
checked on a regular basis by the project team for any fault.If
the Enterprise Software is projected and implemented
successfully, then it is definitely going to serve an
organization in improving its productivity [23]. However,
there are several challenges encountered in the process of
projecting, implementing as well as integrating Enterprise
Software [23].

2.4 Major vendors

Developers and commercial distributors serve as the main
providers of the ERP systems and, therefore, the quality of
their products become an object of in-depth examination. The
consideration of major vendors is formally important for
understanding the competitive advantages of the actual ERP
systems, as well as for viewing the ERP market in detail.

2.4.1 SAP

The German company SAP began as an ERP company, and
today it is a leading player in the ERP market. SAP’s product
lines include SAP ECC, SAP Business One, SAP Business by
Design, SAP Business All-in-one. SAP’s main focus is in
manufacturing, distribution, services and financial, their
industry expertise include the Aerospace and Defense,
Automotive, Banking, Financial Service Provider, Healthcare,
Consumer Products, Engineering, Higher Education etc
(www. SAP.com).

2.4.2 Oracle

Oracle was originally known for its database systems
developed in the early 20th century rather than ERP systems.
The company expanded its share in the ERP market through
organic growth and a number of high-profile acquisitions such
as JD Edwards, PeopleSoft, Siebel, and CRM and so on.
Given this particular growth model, Oracle has become a
configurable and flexible option and excels in a best-of-breed
environment. Oracle provides integrated business software
and hardware systems. Oracle’s ERP software solution
offering includes products such as Oracle Fusion
Applications, Oracle E-Business Suite, PeopleSoft Enterprise,
Siebel, JD Edwards Enterprise One and JD Edwards World,
Hyperion Financial Performance Management, Primavera
Enterprise Project Portfolio Management. Surprisingly
Oracle’s focus is in the manufacturing, distribution, services
and financial, with their industry expertise almost the same as
SAP’s (www.Oracle.com).

2.5 Theories of ERP Implementation

ERP implementation is a complex process that involves
various forces working against each other [24]. It is obvious
that, implementing an ERP system will mean replacing or
changing the legacy systems. In other words large portions of
the system could be replaced [24].

2.5.1 Technology acceptance model (TAM)

This model was develop from the Theory of Reasoned Action
(TRA) which argues that attitude towards a certain behavior is
influenced by behavioral beliefs concerning the consequences
of engaging in the behavior [25]. TAM predicts that user
acceptance is influenced by perceived usefulness as well as
perceived ease of use. According to the model, user
perceptions of system usefulness as well as perceived use of
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ease determine the wuser’s attitude toward using the
technology. Consequently, behavioral intentions determine
actual use of the system. Different authors however have
conflicting arguments with regard to this.

Perceived
Usefulness
A .
Behavioral Actual
Intention to »  System
Use Use
Perceived
Ease of Use

Figure 1. TAM Model. Reprinted from: Wikipedia, by
Davis et.al (1989), Venkatech et.al (2003), Retrieved from
http://istheory.byu.edu/wiki/Delone_and_McLean_IS_succ
ess_model. Reprinted with permission.

2.5.1.1 Perceived Ease of Use

Perceived ease of use was subsumed in Task-Technology Fit
in the ERP success model [26]. Perceived ease of use
determines the perception of what a person thinks the ease of
use of a particular system would be. Ramayah and other
research indicated that perceived ease of use was a useful
forecaster of perceived usefulness [27]. Related studies found
respondents did not really care about ease of use as a good
indicator in their selection of a system [39].

2.5.1.2 Perceived Usefulness

When a person is using a particular system, there is a degree
to which the person might determine whether the system is
enhancing his or her job; called perceived usefulness [29].
Information system acceptance will depend on perceived
usefulness, since it can be seen as a measure to build on and
will influence the successful implementation of a n ERP
system ( [30]; [26] ) It is worth noting that perceived
usefulness affected behavioral intentions-to-use ERP system
[31], an indication of computer systems use influence.

2.5.2 Variance theory

Variance theory has been widely used to explain how logical
antecedents affect outcomes or rather, the relationship
between the two. In this theory, the precursor (cause) is
hypothesized as being a necessary as well as sufficient
condition for the outcome [32]. In a variance theory that
posits use of information technology as a cause of
organizational efficiency, efficiency is always expected to
take place whenever information is deployed [32]. Variance
theory typically includes independent variables which are
causally linked to the dependent variables. Causal links
between variables are examined using the amount of variation
in dependent variables that can be explained by a set of
independent variables. The amount of explained variation is
evaluated with measures of statistical association [33].

In the ERP related research, the application of variance theory
can be divided into two main streams: critical success factors
and the impacts resulting from ERP implementation. Most of
the critical success factors of ERP implementation are well
documented and analyzed. The impacts resulting from ERP
implementation depend on each implementation experience
hence there is no definite outcome [24]. There is no general
consensus in academic and practitioners what the ERP
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implementation success is. The success of enterprise system
was a multidimensional and relative concept [34]. A look at
another framework for success in information systems [34],
this framework has four phases (project chartering, the
project, shakedown and onward and upward) for the
enterprise system experience cycle and is based on the
emergent process theory design [35]. Each phase has its own
success metrics. The success factors of a particular phase will
be the inputs of the next phase.

However, the success metrics for each phase cannot be
generally applied to other enterprise system implementations.
Each enterprise system experience was unique [34]. Different
organizations will set different goals. The metrics for each
phase will be different because the metrics are set against the
goals. Moreover, randomness and external conditions may
affect outcomes significantly. The “success” defined by
Markus and Tanis [34] meant different things depending on
who defined it [36]). [34] Also realized that the optimal
success was a theoretical abstraction and might not be
measurable or achievable practically [34]. System use was
regarded as a measure of success in information system
studies [37]. However, some authors ([38]; [39]) argued that
system use was inappropriate for measuring ERP systems
success because the use of ERP system was involuntary.
Although DeLone and McLean [37] thought that no system
use was totally mandatory, [31] indicated the mandatory
usage for ERP system represented a base level needed to
perform minimal job functions. Users could complete their
daily operations by using the ERP system. They also pointed
out that it was appropriate to examine behavioral intentions-
to-use the system when the system use was mandatory. In the
revised DeLone and

System

Quality Use |
Information User ]
Quality Satisfaction
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McLean [37] model, “intentions-to-use” was added as an
alternative measure for the difficulties in interpreting the
multidimensional aspects of “use”. DeLone and McLean
indicated that “intentions-t0-use” was an attitude and “use”
was behavior [37]. The substitution might resolve the process
versus causal concerns and the mandatory versus voluntary
issue. In the current study, based on the above review,
intentions-to-use was the dependent variable which acted as
the surrogate of the success of the implementation.

2.5.3 DeLone and McLean’s IS success model
With the rapidly increasing investment in ERP systems world-
wide, the associated high costs and the high probability of
failure, many organizations and researchers find it essential to
measure ERP systems success in order to determine its
adoption. The Delone and Mclean Information System
Success Model is widely accepted in information systems
research as a standard or criterion for specifying as well as
justifying the measurement of IS success as a dependent
variable in these studies [40].

According to the model, IS researchers must be able to set
apart management control variables from the desired with
regard to use satisfaction, impacts and quality. The model [37]
identifies six dimensions to information systems success as
shown in the figure below. It argues that success of an IS can
be symbolized by system quality, information quality (quality
of the output), use (consumption) of the output, user’s
response to the IS and its output (user satisfaction),
organizational impact (effect of the information system on the
organization), and the effect of the information system on
performance of the organization (organizational performance).
Below is a diagrammatic representation of the model.

Individual —'\ Organizational
Impact /| Impact

Figure 2 DeLone and McLean’s IS Success Model. Reprinted from: Wikipedia, by W. H. DeLone and E. R McLean, 1992,
Retrieved from http://istheory.byu.edu/wiki/Delone_and_McLean_IS_success_model. Reprinted with permission.

Mclean’s model suggested that there are causal and temporal
interdependencies among the six dimensions hence provided a
strategy for categorizing the numerous information systems
success measures. The authors of the model [37] provided a
number of conclusions. First, they explain that since IS
success is a multidimensional and interdependent variable,
careful attention must be given to the definition as well as
measurement of each its aspects. Specifically, measurement of
the possible interactions amongst the success dimensions is
required so as to isolate the effects of the different
independent variable with either one or more of the discussed
dependent success dimensions [40].

Secondly, the authors also proposed that while selection of
success dimensions as well as measurements should be done
based on objectives and based on empirical research, when

and where possible, measures that should be used or selected
should be those that have been tested and proven [40]. Third,
in spite of the multidimensional as well as contingent features
of IS success, efforts should be made to significantly reduce
the number of different measures for measuring IS success.
The measure should also be consistent to enable other
researchers to compare their results and validate their research
findings [40]. Fourth, it is essential to conduct more field-
study research which ought to investigate and incorporate
measures for organizational impact [40]. Fifth and lastly, the
success model requires further development as well as
validation for it to be used in selection of suitable 1S measures
[40]. After acknowledging that the original model required
further expansion and validation, an updated model is shown
below [37].
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Figure 3 Revised DeLone and McLean’s IS Success model. Reprinted from: Wikipedia, by Wei et.al. 2009, Retrieved from
http://istheory.byu.edu/wiki/Delone_and_McLean_IS_success_model. Reprinted with permission.

The main differences between the original and the revised
models are;

e  The service quality variable was added to stress on
the significance of service and support in
successfully implemented e-commerce systems.

e  The revised model added a measure for user attitude
(user intention to use the 1S).

e  Flops in organizational and individual impact of the
IS resulted in a final performance construct that was
more ungenerous.

The revised taxonomy consisted of the following categories;
»  System quality
»  Information
*  Service quality
+  system use (intention to use)
e User satisfaction

*  Net benefits (organizational and individual)

2.5.3.1 System quality

System quality concentrates on and is more concerned with
the ERP’s characteristics [40], productivity, ease of use,
reliability and portability as some of characteristics of an
ERP, that are related with system quality. Some refer to
system quality construct as the ease of use to assess or
measure the quality of the IS system in question [41].

Several studies have used this construct to signify success for
various information systems including ERPs. Other
researchers have examined the processing system itself to
establish the contribution of IS to the organization. In addition
to ease of use, other instruments that have been used to
measure system quality include user friendliness, system
throughput, ability to access authorization and locate data,
and, quality of data in terms of currency, accuracy, level of
detail and consistency.

A model developed by Wixom and Todd user satisfaction and
technology use defined flexibility, accessibility, reliability,
timeliness and integration as the dimensions for measuring
system quality [41]. Another study described system quality
in terms of response in time, ease of use and reliability [42].
The works of these two separated constructs are user-related
and context-related from prior information system success
models. They treated system quality as a concept that denotes
IS success. A separate study identified nine
validated/confirmed items that should be used to measure
system quality for ERP success [43]. These are; ease of use
and learning, system features, system accuracy, user
requirements, flexibility, customization, sophistication and
integration.

2.5.3.2 Information quality

Information quality has been used in several studies to
measure information systems success factors in ERPs.
Information quality differs from system quality which focuses
on the features of the information (mainly in form of reports)
produced by the system. Information quality on the other hand
is measured to establish whether the report (produced
information) is concise, pertinent, usable, available, in the
correct format and comprehensible. Information quality can
be defined as measurement of outputs of an IS. They define
accuracy, currency, completeness and format as the four
antecedents of information quality [41].

Other researchers have investigated this dimension by
measuring the usefulness or utility of the information acquired
using an IS. Other developed measurements for information
quality include; relevance, aggregation, uniqueness, clarity,
readability, conciseness, decision relevance, sufficiency,
freedom from bias, comparability and reliability [41]. Sedera
and Gable have also identified three classes of information
constructs [43];

«  Informativeness which comprises of relevance,
recentness, credibility, comprehensiveness and
accuracy.
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»  Accessibility which comprises of convenience,
interpretability and timeliness.

«  Adaptability
2.5.3.3 Service quality

It has been observed that most of the commonly used
measures of information systems effectiveness focus more on
the products and ignore the services of information system
function. IS service quality is therefore very crucial in
measuring the effectiveness of an IS. Researchers who have
suggested that service quality be incorporated in the success
model have applied the SERVQUAL (service quality)
measurement model from marketing to an information system
context [43]. SERQUAL model uses five dimensions of
measurements; tangibles, assurance, reliability, empathy and
responsiveness. Examples of instrument items are;

«  ERP system is dependable (measure of reliability)

»  ERP system hardware and software are up- to-date
(tangible)

+  ERP system employees give timely services to users
(measurement of responsiveness)

*  ERP system considers the interests of the users and
has their best interest at heart (measurement of
empathy)

* ERP system employees have the required
knowledge to perform their tasks  well
(measurement of assurance).

Other studies have found that it is difficult to define and
interpret the real meaning of service quality [7]. Research
implies that service quality dimensions vary in relation to the
context. Developing a universal measure for service quality is
difficult. Service quality can be defined in electronic
commerce context as the total support provided by the service
provider, this applies in spite of whether this support is
provided by a new organizational entity, the information
system department or is outsourced from a service provide
[37] as cited in [37]. The importance of the IS should be
greater than it previously was as users are the firm’s
customers and therefore poor user support will result in loss of
customers and sales. User training has therefore been included
as a construct for measuring service quality particularly on a
web portal. Others include; usefulness of content, accessibility
to information, its adequacy, usefulness as well as interaction.

Service quality from a vendor/consultant point of view, the
two can be regarded as external sources of expertise to the
firm with regard to adoption and implementation of ERP [40].
These authors emphasize that the role of vendors and
consultants is very crucial to the success of ERP
implementation. Another study identified trustworthy,
responsiveness, experience, assurance and reliability as
constructs that determine service quality [44].

2.5.3.4 System use
System use refers to measurement of the extent to which an
information system is used by individual users [7]. Some of
the measures used for system use include; usage pattern, time
of use, frequency of use, dependency (utilization), and
number of accesses [42].
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2.5.3.5 User satisfaction

User satisfaction refers to measurement of the response of the
recipients to the use of the output (could be a report or
information) of an IS [42]. User satisfaction is a continuous
measurement of net benefits that come from using an IS [7].
One of the most essential desired outcomes of adopting an
information system is to enjoy some benefits that are not
possible with the current ways of doing things [40].
Therefore, for organizations to feel that an information system
such as an ERP is successful, some benefits are some of the
least expected outcomes. These benefits can include;
efficiency in operations, reduced costs, enhanced flow of
information, improved coordination of business processes,
reduced inventory, improved customer service, reduced cycle
times, increased customer service, standardized processes,
improved quality and so forth. These benefits will enable the
organization to improve their business operational capacity as
well as achieving their business goals [45].

2.5.3.6 Individual impact

Individual impact refers to the measurement of the effect of
information on the recipient’s behavior. It is a difficult
measure to define in a manner that is not ambiguous.
Individual impact is closely associated with performance and
therefore, statements such as “improving my division’s
performance” is definitely evidence that the IS has had a
positive effect (impact). Individual impact is the perceived
usefulness of an IS success on individual as well as
organizational impact. They define individual impact as the
extent to which an individual believes using the information
system enhances their productivity as well as job performance
[42]. In IS success study on ES [46], individual impact is
defined as a measurement for their ES success measurement
model [43]. They used four items in their model including;
decision effectiveness, learning, individual productivity and
awareness.

2.5.3.7 Organizational impact

This is a construct that seeks to measure the effect the
information produced using an IS has on organizational
performance. Measurement of system quality of an enterprise
system must focus on the extent to which data is integrated
with functionality [45]. They [45] added the following four
measures; customization increased capacity, business process
change and e-government. In another research, [43] identified
eight items to use in measuring organizational impact;
organizational costs, cost reduction, improved outputs, staff
requirements, business process change, overall productivity,
e-government, and increased capacity.

3. ERP Studies
3.1 Challenges In ERP Software

Implementation
Several studies have been conducted to establish the source of
challenges faced in ERP software implementation. Choice of
software is one of the most crucial challenges faced in ERP
implementation [47]. According to these authors, process
integration is cited as the primary goal of implementation of
most information technologies such as ERP. These authors
define business process as a business process in which the
effort that is associated with flow of information between
various activities is reduced and business process integration
as the process of reducing or minimizing this effort. They note
that this effort is most effectively reduced by minimizing
human effort that is associated with coordination and
communication of their inputs as well as outputs. The degree
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of integration of a process is determined by the time
information takes to flow between different activities.
Integration process depends on the number of steps, handoffs
and effort required with each hand off. The fewer the steps, as
well as hand offs, and the lesser the effort, the better the
integration of the process. The authors identify four principles
that underlie organizational and information integration as;

»  Accessibility
*  Timeliness
»  Transparency
«  Granularity

However, they argue that the process of integration is difficult
and reality makes it more complicated [48]. They argue that
the new enterprise software such as ERP seek to successfully
integrate business processes in organizations that were
previously relied on function-based model for their
operations, a goal which is very challenging to achieve. They
further explain that that ERP software works by forming
interconnection among different business processes as well as
information flows to ensure that all units within an
organization can access data from one point. Data that was
initially handled departmentally has to be integrated and made
available to all other departments within the organization.

According to these authors, integration existing stand-alone
systems is a key challenge for most firms. This challenge is
exacerbated by the reality that ERP software also aims at
integrating business processes that were previously function-
based. For that reason, the process-orientation arising from the
integration process is different from the operational
differentiation which is emerging among conventional
organizations. This study is however limited just to the
integration aspect and does not take into account other
variables such as project management, type of software and
design , skill mix, employee involvement, training,
organizational fit, technology planning and several others.
ERP implementation can however only be successful if it is
integrated and because of the many challenges that
characterize the integration process, it can be argue that this
article is useful. Several other studies have been conducted to
establish the risk factors in implementation of ERP software.
Studies on risk factors in information system projects have
identified issues of software systems design, user involvement
as well s training, project management, technology planning,
social commitment, organizational fit, skill mix, and
management structure as well as strategy.

3.2 Organizational fit

Factors related to organizational environment such as task
complexity, resource insufficiency, magnitude of potential
loss and extents of changes constitute major challenges in
ERP implementation within firms [49]. Conflicts between
people and user departments, poor specifications, lack of
resources, changing scope are all organizational factors that
the project manger has no control over yet they have adverse
effect on implementation of an ERP system. Components of
organizational fit as a challenge include failure of the
organization to re- design its business processes, lack of data
standardization as well as data integration, and not selecting
an ERP software design which supports data integration [50].
It is up to the adopting firm to ensure that the ERP software
they select fits with the organizational processes and
functions.
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3.3 Skill mix

A study conducted revealed that lack of the required expertise
and skills including insufficient training as well as re-skilling,
inadequate internal expertise, lack of ability to select, recruit
and retain competent and qualified ERP system developers,
ineffectively mixing of internal and external expertise and
lack of or insufficient business analysts with the required
business and technology knowledge [51]. It has also been
explained that lack of user skills and experience, insufficient
application-specific knowledge and lack of development
know-how within the organization contribute to ERP
implementation risk and should be addressed before attempts
are made to undertake the project [50].

3.4 Software systems and design
Implementation risks related to scope and
requirements/specifications include failure to understand the
requirements and manage change effectively. An ineffective
methodology as well as poor estimation can result in cost and
or time overruns [52]. Some of the software risk factors
include performance shortfalls, developing the wrong
functions as well as user interface, continuously changing
requirements by the user, deficiency in eternally supplied
components and gold-plating [53]. Summaries this challenge
has been summarized as failure to; comply with standardized
specifications supported by the software, to efficiently
integrate “add on” modules and, to recognize the significance
of application-specific know-how [54].

3.5 Management structure and security
Challenges associated with management structure and
strategies are several. One is lack of top management support
and involvement [55], this is a very significant factor as no
project can be successfully completed without the support of
the senior management. It is emphasizde that when a project
has no support from the top management, it is likely to stall
because of inadequate or lack of the required resources and
lack of leadership [7]. It is worth to note that approval must be
sought from the top management in an organization for
resources such as financial, materials and equipment to be
allocated to a particular project, without the blessing of the
top management, implementation of an ERP software is likely
to fail particularly because of the huge amounts of financial
resources involved in its implementation [7].

Top management commitment and involvement is also
important in managing change particular user resistance. The
top management is often used when new technologies are
introduced to provide morale to employees and act as role
models. They encourage use of the new technology by using it
themselves. Leadership is therefore wvery crucial in
implementation of ERP software as lack a champion would
result in failure in achieving the intended goals of the system.
Poor communication also results to disagreement on goals and
objectives which is risky to successful implementation

Another factor is ineffective communication of system goals
and objectives within the organization. Ineffective
communication would result to failure as the ERP software
might be installed but not used for the purpose it is intended
for hence not realizing its goals. Effective information is
crucial in ERP implementation in obtaining approval for
implementation, creating an understanding within the
organization and facilitating sharing of information and
reporting of feedback with regards to progress. It also helps in
making the employees understand the reasons for
implementing the system which helps in gaining acceptance.
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ERP adoption leads to a major organizational change in terms
of organizational structure, the people in the organization and
business processes [56]. These changes are a source of
benefits as well as costs, both tangible and intangible. Change
management is therefore essential for the firm to realize
financial returns on the huge investment as well as a
competitive advantage. Lack of or an ineffective change
management strategy is another factor that presents a serious
challenge to successful ERP implementation [57]. Adoption
of an ERP system within an organization implies introduction
of new technology which changes the way things are done
within the organization particularly in operations. This
inevitably introduces change which management must find a
way to manage.

Several research projects have illustrated that, employees
always are resistant to change particularly one that affects
how they work. ERP implementation results in changes in
processes, infrastructure, in roles and responsibilities and
sometimes in organizational structure and its management
should be of priority to the adopting organization [58]. Since
some ERP systems come from countries with a culture that is
different from that of the adopting country, its implementation
might involve introduction of aspects of a foreign culture
which must be managed for success to be achieved [59].

Adoption of an ERP system also requires management as well
as the users to acquire new knowledge on how to use the new
ERP systems [60]. Humans generally do not like being forced
to learn new things or make extra efforts particularly when it
about something that they perceive to be complex such as new
technology [61]. This could result in resistance. Employees
might also resist the new technology for fear of losing their
jobs as one of the benefits associated with ERP systems is
automation. It has been described that, ERP implementation
as a complex process that is also dynamic and characterized
by high uncertainty as well as unexpected problems [8].
Change management is a matter that involves human
resources within the organization and is very critical to
successful implementation of ERP systems.

3.6 User involvement and training

User training is very important in ERP implementation as it is
one of the major aspects of change management. Kumar et al.
explained that for an ERP system to be effective, users must
know how to use and apply it [62]. These authors emphasize
that users must understand how the ERP system changes their
way of working with regards to new procedures and
processes, collaborative relationships, and integration with the
ERP system. Many authors consider user training an
important feature of ERP implementation. Its purpose is to
make the users comfortable with the new system as well as to
increase the knowledge and expertise level of employees [63].
The training program should cover features of an ERP system;
ERP related models and concepts, as well as hands on training
[64].

It is also found that involving users in the implementation
process contributed to success [46]. They note that when users
are not involved in the implementation process, they develop
a negative attitude towards it and will likely resist using it. It
is worth noting that insufficient training and re-training of end
users, lack of commitment of users (clients) to project
activities, ineffective communication and not being sensitive
to user resistance are some of the factors that risk successful
implementation of an ERP project [50].
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3.7 Technology planning

ERPs are complex systems and require appropriate and
sufficient technical expertise for successful implementation.
Lack of adequate expertise and technology infrastructure to
support the ERP system are among the main factors that
contribute to failure and termination of IS projects [65]. The
existing infrastructure must be compatible with the intended
ERP technology and is capable of supporting it [66].
According to these authors, before investing in an ERP
software project, it is essential to conduct a network
assessment to establish the capacity of the existing
infrastructure to back the new ERP system. They add that the
existing infrastructure must also be compatible with the ERP
system the company seeks to implement. Otherwise, the
project will fail. An example of an ERP system project that
failed because of inadequate existing infrastructure is the
Hershey Foods ERP system. The technology being adopted
must be linked to the corporate strategy [67]. Application
complexity, technological newness, size of the application and
failure of the application or technology to meet user
specifications are some of the risk factors associated with
challenges of technology planning [50].

3.8 Project management

Ineffective project management is a serious challenge to ERP
implementation and can actually jeopardize the whole process
[68]. According to these authors, failure to re-engineer project
management within an organization that intends to adopt an
IS system is one sure way of failing. Project management
entails application of skills as well as knowledge in
organizing and coordinating scheduling and monitoring
process to ensure that the defined objectives are
accomplished.

An effective implementation plan identifies and defines
project tasks/activities, commits personnel as well as other
resources such as financial, equipment and material to the
defined activities and enhances organizational support by
coordinating the implementation process [69]. The following
project management practices are very critical to successful
ERP implementation [70];

*  Scope management

e Communication management
*  Risk management

*  Procure management

*  Human resources management
*  Integration management

Tambovcevs and Merkuryev agree and add that analysis of
systems characteristics and risk factors is very crucial to
successful implementation of an IS [46]. They suggest the
following as some of the aspects of good project management
which enhance successful ERP software implementation;
good communication, competent project manager, strong
leadership, staff training, balanced project team, commitment
by users to change, understanding the firm’s culture, its needs
and the guidelines/procedures for successful ERP software
implementation and complete changes in business and
operation processes so that they are aligned with the new IS
[71].

Similarly, scope creep, poor risk as well as vendor
management, and inadequate allocation of financial and
human resources over time are some of the most common
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problems associated with poor project management and which
risk successful implementation of an ERP software [72]. It is
worth to note that most technology related projects fail
because of time and cost overruns as well as failure to meet
specifications. These are the three main dimensions of project
management. Project management is in fact the most crucial
challenge to successful ERP implementation as most
problems arise out of weaknesses in various aspects of project
management [73].

3.9 Social commitment

Implementing an ERP projects are also largely affected by
distinctive organizational as well as human practices,
traditions, patterns regarding belief and action, and value
project- related factors [74]. Most organizations tend to
overlook problems of IT projects and their impact might
remain unknown for a considerable period of time. When
projects encounter problems however, the problems tend to
escalate because of societal norms such as need to save face
which compels the organization to continuing investing
resources in a project that is failing. This may increase risk.
To minimize problems during implementation, it is essential
to put in place effective feedback systems and use them in
identifying problems so that they can be redefined and
addressed. This may include considering other alternatives to
achieving the project goals and preparing the stakeholders for
this crucial decision. Projects’ whether it is information
technology related or not are more likely to fail when the
users have unrealistic expectations. Such users will be
unsatisfied with the project outcomes and are likely to reject it
[44].

3.10 Cultural aspects

National culture also has a great impact on ERP software
implementation [75]. A study conducted revealed that cultural
differences can be a major challenge particularly in adoption
of an IS that seeks to enhance innovation such as ERP
systems [76]. They found that the effect was negative in
countries that have higher levels of masculinity, power
distance and uncertainty avoidance. According Ge and Voss
[75], these cultural differences worsen when comparisons are
made between western countries such as the US and Eastern
countries such as India. In their examination of the
applicability of ERP systems that are Western designed to
China, they found that these systems are founded on “rule
based” established and mature economies rather than the
Chinese “relation based” governance systems.

Other studies have compared adoption of locally developed
systems to those that are foreign and in terms of impact on
user satisfaction. The results reveal significantly higher user
satisfaction for local systems as they consider the preferences
of the local user [75]. A good example of difference in
preferences between the West and the East is that while ERP
system reports tend to be online in the west, workers in Asia
prefer reports that are paper based. The implication is that
while ERP is a global product and has similar benefits when
effectively implemented, the software designed for a
particular market might not be applicable to another that is
culturally different. Organizations must therefore select ERP
software that is suitable to the local culture to avoid cases of
employee resistance.

3.11 Integration challenges

Enterprise Software and ERP implementation is continually a
tough task for any organization. To be successful in
implementing Enterprise Software and ERP systems, business
need to be extremely heedful. This consultant advises that
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when SMEs think of Enterprise Software and ERP
implementation, they ought to key out their need of that
system. They accordingly need to come up with a pre-
implementation strategy for Enterprise Software and ERP
software. This strategy, calls for the documentation of
business demands, fiscal provisioning for the procurement of
Enterprise Software and ERP system and services, and
assessment of various Enterprise Software and ERP systems
to suit a specific business process. After nailing down the
enterprise system, businesses start to implement and
eventually adopt the Enterprise Software and ERP system
across all its departments. Though it sounds easy and direct,
the process of enterprise software implementation is
environed by diverse challenges.

Observation that integration is regularly quoted as a primary
goal linked to the implementation of Enterprise Software [77].
Enterprise Software forms interconnections amongst various
business processes and information flows to make sure that all
divisions in an establishment can get data in one of its units
[48]. Data that was previously handled by distinct
departments has to be integrated and availed to the
organization as a whole. Jobs have to be redefined, novel
procedures created, and business processes securely integrated
across the company. There are concerned that the entire
process of integration is challenging whereas the personnel
are often not ready for new processes and roles [78].Many
scholars including [59] have argued that integration of current
stand-alone Enterprise Software is a key challenge for most
organizations. This challenge is further perplexed by the
reality that Enterprise Software also attempt to integrate
business processes in companies which were formerly
function-based.  Accordingly, the  process-orientation
occasioning from the integration process is contrary to the
operational  differentiation which is popular among
conventional organizations. While some Enterprise Software
solutions resolve some technical challenges, there are more
challenges in integrating various sorts of information and
procedures applied by operational areas. Besides, there is a
challenge involving data sharing, which may negate current
business practices and philosophy [79]. It is also proven that
the presence of integration challenges by saying that the
challenge of integrating Enterprise Software is as old as ERP
itself. Organizations are struggling to enhance the level of
integration of their Enterprise Software with other apps i.e. e-
commerce sites and legacy systems.

4. CONCLUSION

While implementation of ERP systems is associated with
several benefits that are strategic to an organization
particularly in enhancing its competitiveness through reduced
costs, increased efficiency and effectiveness, enhanced
process integration, improved quality as well as customer
satisfaction and, efficiency in flow of information within the
organization, its implementation is not easy but is
characterized by several challenges that could result to
enormous losses for the adopting organization if not well
addressed. This is because the losses associated with failed
ERP implementation are just as great as or more than the
benefits associated with successful implementation.

An ERP system can only be beneficial to a company if it is
founded on a strong foundation that can handle the increased
load of the new applications being introduced. This is in terms
of skills and competence of people who run the system, the
processes in place and the infrastructure to carry the ES. An
organization should also assess the amount of organizational
change required for the adoption of the proposed ES. The
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employees should be trained accordingly to prevent resistance
to the rapid change involved in adopting an ES and
organizational structure changed to align it with the new
systems. Most important, the proposed ES should fit well with
the existing infrastructure. A misfit will result to failure as the
existing server may not be able to handle the increased load
that results from adopting the new complex system. Project
management and planning are also critical for such projects
which involve a lot in terms of investments and their complex
nature. The challenges ERP software implementation are
common and include; project management, management
structure and strategy (which include; lack of top management
support and commitment, change management, effective
communication, and disagreements on goal setting), software
systems and design (type of software), technology
integration, social commitment, skill mix, employee training
and involvement and technology planning.
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