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1. INTRODUCTION

Enterprise Resource Planning (ERP) systems have long promised streamlined and efficient end-to-
end processes for enterprise. Several vendors (e.g. SAP, Microsoft, Oracle) offer ERP solutions (e.g. SAP
R/3, Dynamics, Peoplesoft) for large and SMEs competing in various industries. In spite of the substantial
promise of ERP systems, ERP implementation efforts have only seen mixed results. The lack of success in
implementing ERP systems has been due to different reasons including projects being late or over budget,
trouble during implementation, issues with the ERP systems configration, and problems with application
integration [1].

Rolland and Prakash [2] noted two potential reasons that have not been highlighted in prior
literature, including: (1) requirements analysis components, which include user requirements, system
requirements, and business requirements. (2) The use (or the lack of use or inappropriate use) of systems
development methodologies, which are used in conjunction with the component requirements to decide To-
Be functional requirements (To-Be requirements are the ones to be satisfied in its future functioning). Whilst
an ERP implementation attempt is generally perceived as an integration effort (to bind the ERP software to
the enterprise’s existing information systems), it essentially follows a lifecycle from beginning to end and is
likely to gain benefit from the use of systems development methodologies. This research highlights the
investigation of the requirements analysis components that are required for generating ERP functional
requirements. In addition, this paper proposes a method that is able to use the identified requirements
components in order to produce proper ERP system functions for SMEs.
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2. CURRENT STATUS OF ERP SYSTEM IN SMES

The technological issues, particularly business processes technologies, play an important role in the
lack of ERP system adoption [4], [3]. These issues indicate that the complexity and non-compatibility of the
off-the-shelf ERP systems have made them inappropriate for SMEs functions, and some of these functions
were not used within SMEs area. Additionally, developing compatible In-house ERP systems with the
business functions of the enterprise to fulfil its specific needs and requirements results in a high development
cost and long implementation time [3], [5].

Based on extensive analysis for each of the issues above, it was found that the high cost and long
implementation time of In-house ERP system development resulted from the customization and alignment
needed. However, this high cost could be reduced by providing a customizing based on the sub-sector rather
than on each enterprise individually. In other words, the enterprises in the same sub-sector have similar
output products (activities) and are implicitly sharing similar business processes [6], [7]. Therefore, it can be
deduced that those enterprises are qualified to share ERP system functions. Hence, in order to derive the
specification for successful ERP adoption, it is proposed to develop customized ERP systems that meet the
needs of those sub-sectors, each separately. According to Khaleel and Sulaiman [8] and Khaleel et al. [3], it
is not necessary for the SMEs to adopt the ERP systems designed for large scale companies. Instead they can
adopt the customized ERP systems that cater to the specific business needs of each sub-sector.

This research proposed a requirements analysis components and system analysis method for ERP
systems to produce the intended ERP system functions for each distinguished sub-sector of SMEs.

3. CONCEPTUAL COMPONENTS OF ERP REQUIREMENTS

The purpose of conceptual components is to generate ERP functional requirements, based on
improving the current business processes and aligning ERP system functions. In order to produce the proper
ERP system requirements fitt the targeted business, this paper proposed conceptual components of ERP
which is utilized three components that had a vital role in generating compatible ERP functional
requirements. As shown in Figure 1, each component represents a type of requirement.

Requirements Analysis Components

Current Business
Processes
(Business Requirements)

Enterprise Resource
Planning
(Functional Requirements)

ERP System Function

Enterprises’ Needs and
Requirements
(User Requirements)

Figure 1. Conceptual components of ERP requirements analysis

3.1. ERP System Functions Based Requirements (System Requirements)

ERP software is made up of many software modules. Each ERP software module mimics a major
functional area of an organization. A better understanding of ERP modules components and functions will
directly help in the selection of appropriate ERP functions that meet the organization needs and requirements
[9].

The previous developers of ERP systems have suggested that, for this technology, we need to
understand the scope of the ERP modules and have a basic knowledge of how they integrate and work
together. The ERP system functions and the relationships between each of these functions and the rest of a
total enterprise integration system are included in the system requirements.
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3.2. SMEs Sub-Sector Needs and Requirements (User Requirements)

In order to realize and work with the issues in developing an ERP in SMEs, the ERP developers and
vendors should understand the needs and main characteristics of SMEs, assuring the success of the ERP
implementation [10]. It is vital and compulsory to understand the way in which the SMEs differ from large
organizations. By understanding the characteristic of SMEs in terms of ERP implementation, it can lead to
choosing the right ERP system functions for SMEs [11]. The needs and the current situation of SMEs in
terms of ERP could be identified by conducting one of the requirements collection techniques such as
interviews, questionnaires, or observations.

3.3. Current Business Process Based Requirements (Business Requirements)

Identifying a current business process well will give a clear and precise idea of As-Is business
process and use of enterprise assets, capacity utilization, and the different processes currently in place, to
produce the outputs required. It can also provide insight into appropriate ERP functions that their
implementations are inexpensive and efficient to reduce the overall cost base without any impact on ERP
system quality and users satisfaction [12]. The significance of defining current business processes lies in the
need for aligning and understanding various business units and geographies, how things currently operate,
and to set the base by which these process can be developed As- Is without any changes and the process
needed to re-engineer, modelled to meet the ERP functions.

Marnewick and Labuschagne [13] have proposed ERP model consists of four components that are
implemented through amethodology. Figure 2 illustrates the integration between the components.

Methodology

Enterprise
Resource
Planning

Customer
Mindset

Process
Flow

Change
Management

Figure 2. ERP components model

A clear mapping results, as can be seen in Table 1, when the prposed conceptual components of
ERP requirements analysis is compared to ERP model.

Table 1. Applying the ERP model to conceptual components of ERP requirements analysis

ERP model Conceptual components of ERP requirements analysis
Customer mindset Enterprises’ Needs and Requirements (User Requirements)
Software ERP System Functions (System Requiremen)
Change management and Process flow Current Business Processes (Business Requirements)

4. ERP REQUIREMENTS ANALYSIS METHOD

ERP requirements analysis method has been proposed using the three identified components of ERP
requirements (ERP system functions, current business processes, and enterprises’ needs and requirements);
this method aims to generate ERP system’s functionality and necessary alternative business process that
achieve the desired objectives of the ERP system. The Figure 3 briefly describes the proposed analysis
method of ERP functional requirements.
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Figure 3. ERP requirements analysis method

The proposed method is a systematic approach, which helps to identify the new ERP system
functions, through which a proper combination among the three requirements components is ensured, as
illustrated in Figure 1. Furthermore, the analysis method is built on a theory that integrates the identified
requirements to achieve the declared objective of the ERP system.

First of all, the current business processes of the three selected enterprises (could be more than three
enterprises) were compared with each other to find the similarities and differences in business process within
these enterprises. The different business processes within the enterprises were analyzed using a configuration
technique. The configuration was used to maintain the privacy ofeach enterprise’s process and
characteristics. Secondly, the shared enterprises’ business process was compared with the ERP system
functions to find the differences [14]. The output of this step is to find out two kinds of business processes,
which are matched business process with ERP functions and unmatched business processes with ERP
function.

The ERP system was implemented to the current business process that has matched with the ERP
functions without any adjustment in both of ERP system functions and current business process this is due to
the harmony between the ERP function and business process. In this case the business processes are called
best practices processes. The ERP customization and business process reengineering technique have been
identified in order to analyze the unmatched business processes. Both identified requirements modelling
techniques were chosen based on the needs of the enterprises.

Finally, all of the identified ERP system requirements were matched and integrated to provide new
ERP system functions (functional requirements) to achieve the enterprises’ needs and requirements. The
following is a brief discussion on each of the ERP functional requirements analysis steps.

4.1. Business Process Classification (Step One)
This step aims to classify the business processes, as it helps to define the suitable analysis
techniques for each business process. Based on analyzing the document-based research for current business
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process conducted earlier, the results of classifications have showed two types of business processes as
follows: (1) Shared business processes which intended to the business processes were found to be similar,
shared within all enterprises in the selected SMEs sub-sector. (2) Specific business processes: which intended
to the business processes were found to be exclusive and limited to specific enterprises. Therefore, such
business processes cannot be standardized for other enterprises, including the enterprises within the selected
sub-sector.

4.2. Comparison of Shared Business Processes (Step Two)

The targeted business processes in this step of analysis are the processes that are similar across all
enterprises within the selected sub-sector. Developing suitable ERP system functions does not inevitably
mean redefining an organization's business processes. The ERP system can be used to improve the existing
business process; nevertheless, an outright re-engineering might be precisely needed in some cases, when the
current business processes do not match with ERP functions [15], [16], these business processes are as called
unique processes [16]. Based on the above the current business process (As-Is business process) of the
selected enterprises was compared with the ERP system components and functions as defined in standard
ERP system functions, to identify which business processes matched or did not match with ERP functions.
The output of the comparison step is two types of shared business process as following: (1) Matched business
process (best practice) which is business processes that are matched with the ERP system functions; these
business processes are adapted to an ERP system without modification. (2) Unmatched business process
(unique process) these are processes that did not match with the functions of the ERP system. In this case,
some business processes need to be enhanced and optimized in order to meet the standard ERP modules
(Business Processes Reengineering). While in the other analysis technique, the unmatched business processes
remain unchanged. Instead of re-designing these processes, the ERP system functions are customized to fit
these business processes.

The following steps explain the actions taken for the matched and unmatched business processes,
although there are no specific modifications to be imposed for the matched business processes.

4.3. Matched Business Processes Analysis (Step Three)

This group consists of the process, which has matched with best practices standards of ERP. These
processes have been adapted to ERP standard functions, without any modification in both types of process
and ERP standard functions.

4.4. Unmatched Business Processes (Unique Processes) Analysis and Improvements (Step Four)

The enterprise enables to identify the ERP functions that satisfies stated unique business processes
that do not necessarily match any predefined ‘‘best practice’’ solution, some of unique business processes
that are not satisfied by the system [16]. For this study we have proposed two techniques of analysis, in order
to match the specifications of the unique business process enterprises with ERP system capabilities.

The first adopted technique is customization of ERP modules. The customization strategy
concentrates on the backing of a couple of basic business processes, which includes a few business units. The
introductory customization of the ERP system is constrained to functionality to fit these business processes
without any improvements or modification on these current processes. The second technique is business
processes redesign. This analysis technique is applied to the unique business processes that are not satisfied
by the ERP system, and cannot customize the entire ERP system functions, to match with it; in this case, we
have to redesign these processes, in order to match with ERP best practices. Both analysis techniques used to
define the new ERP system functions (functional requirements) were briefly described in next analysis step.

4.4.1. ERP Functions Customization

The creating of an ERP system includes a procedure of customizing the generic package and
adjusting it to the particular needs of the enterprise [14]. Improving the system's functionality through
customization, while undesirable, is some of the time obliged [17]. The business process alignment is
influenced by different environmental perspectives, for example, existing information systems preceding the
ERP usage and organizational culture [16].

This study is motivated by the necessitate to provide support for the alignment process in
enterprises, which business processes include unique processes (unmatched with the ERP systems functions).
Such enterprises do not necessarily wish to frequently standardize all their processes due to ERP
implementation. Common tools that support the alignment process refer to predefined “best practice” models
[16], and therefore do not support the needs of these enterprises. Preserving the unique processes of
enterprises may require these enterprises to make software customizations in the ERP system and exploit the
benefits of customizations in terms of fitting the enterprises’ business processes,, avoiding the high cost of a
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new process design or “best practice” model while totally ignoring the existing unique process [17].
Nevertheless, the functionality of ERP system in most cases is sufficiently rich and fit of supporting business
processes that are not included in the “'best practice” solutions [16]. Such a methodology matches
Characteristics of the enterprise requirements with a model, indicating the ERP system abilities. This requires
the model of the ERP system abilities, to demonstrate the whole extent of options available in the ERP
system, which empowers matching with the enterprise requirements.

The need for applying custom ERP modules has emerged because of the benefits offered by the
customization, these benefits meet the SMEs needs as follows: (1) developing uncomplicated ERP functions
that fit the organization’s business process, (2) compatible and adequate ERP functions, and (3) low cost and
time of implementation, where that customization will shorten the business processes re-design as much as
possible, which require time and high cost [7].

4.4.2. Business Process Alignment and Redesign

Implementing an ERP system does not necessarily mean redefining an organization's business
processes. The ERP System can be used to enhance and optimize the existing business process [14], [15],
[18]; however, an outright re-engineering might be needed in some cases. Precisely, when the current
business process does not match with ERP functions, the business process is unique to the enterprise [14].
Redesigning the unique business process may require these enterprises to take the risks of long
implementation time and high cost for change processes [18].

Due to the risks of the redesign practice, redesign is considered as a last choice to be taken, in order
to match the unique business process of enterprises with a standard ERP function. Therefore, the business
process redesign is performed for unique business processes that do not meet the standard ERP system. As it
is also impossible to customize the entire ERP system functions to match these unique processes.

4.5. Specific Business Processes Analysis (Step Five)

Specific business processes are the business processes that vary among the enterprises and cannot be
standardized among the selected enterprises within specific SMEs sub-sector. The configuration technique
has been selected to analyze these processes.

4.5.1. ERP Functions Configuration

Configuring an ERP system is largely a matter of balancing the way the customer wants the system
to work with the way it was designed to work. The ERP systems typically build many changeable parameters
that modify the system’s operation. For example, an organization can select the period of time for running
master schedule computing, which they can run daily, weekly, or monthly [19].

On the other hand, a business may configure a system to its needs by selecting appropriate system
components and by setting parameters that allow the organization to modify the system within the boundaries
set by the developers of the enterprise application [19].

Based on the above discussion, the ERP configuration is adopted to develop flexible and adjustable
ERP system functions, as it allows each enterprise to set the ERP functions so that it fits its specific business
process, which is different from other enterprises. In addition, the configuration has allowed the enterprises to
choose the needed ERP functions and ignore unneeded functions.

5. CREATE NEW ERP SYSTEM REQUIREMENTS DEFINITION

As all requirements have been identified, they were then studied and reviewed before they were put
into a structure according to their inter-relationships among the requirements gathered. The requirements
were reviewed to eliminate any redundancies.

The system requirements can be either functional or non-functional in nature. A functional
requirement relates directly to a process the system has to perform or information it needs to contain. An
information-oriented functional requirement would be that, the system must include [13]. Functional
requirements flow directly into the design and modelling process (use cases, process models, data models),
because they define the functions that the system needs to have. Non-functional requirements refer to
behavioural properties that the system must have, such as performance and usability.

6. CONCLUSION AND FUTURE WORK

We presented a methodology which bolsters the arrangement of ERP system functions to customer
requirements. It comprises of a process method to show the way ERP requirements match SMEs
requirements. Specifically, this method (systematic approach) consist of abstraction step to abstract from
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ERP requirement analysis components thereby (a) establishing a post-traceability link between ERP
requirements and functionality and (b) providing an intentional view of what the ERP system can do. The
latter is necessary to support strategic decisions about the parameterization of the ERP system to fit the
enterprises business policy. The previous provides a clear way to select the ERP functionality together with
its variants compliant to the matched requirements. The requirements matching process are principally ERP
driven. This is the way by which we can reduce the number of deviations from the ERP functionality in a
given installation and also advantage from the full power of the ERP functionality.

The next step in our work is the application of the approach to a large scale industrial project. Also,
we expect to lay down guidelines for applying the abstraction of functionality to tentative design.
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