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ABSTRACT

Many studies on the Enterprise Resource Planning (ERP) market have indiattethttiew ERPs have
succeeded to fully meet the expectations of an organisation in particula8ynddeand Medium Ente
prises (SMEs). This is usually due to commercial reasons, because most oPthgsERns are prima
ily designed and developed for largarporations which is not suitable for simplified and rapidly dian
ing SMEs. With the arrival of licence free open source ERPs and at an affordablehgeriomllem of
capital shortage in SMEs is partially resolved while flexibility remains algmubln order to solve the
flexibility issue, this paper presents methods of (a) an industriabgwand (b) a multistage initiation
model to comparepen source ERPs and the advantages of conventional ERP’s modular structure to pro-
pose an alternative ERP platform. The finding concludes that this alternatieemlatffeasible to beed
veloped by users as well as flexible enough for growing SMEs in manufacturing.
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1 INTRODUCTION

An ERP system is an information system which manages and automates the fitimnodtion in an en-
terprise in order to increase its performance and productivities (Henddtkda2007). Therefore, the
key advantage of an ERP system is to integrate data and information which generates by an enterprise’s
daily activities such as Supply Chain Management, Warehouse Management, Production Planhing, Qua
ity Management, Customer Relationship Management, Finance and Human Resources g8ii&ar.
However, conventional ERP systems are built for large enterprises and SMEs have to adjus$ithe
ness model to adopt conventional ERP solutions. In addition to this, conventional ERPs are tooeexpensiv
and complicated to implement in SMEs. In terms of business processes, SMEs are much simpler; chang-
ing is one of the key natures of these companies. SMEs processes can adapt to new haginessa
process where standardization is much faster with higher probability of success gleaankarprises.
This is why many experts recommended that it is better to fit an’Sblganisation processes to ERP
standards rather than customise ERP systems @mfiirganisation because customisation of ERR- sof
ware could lead to system instabilities (Gupta, 2000, Cheung et al. 2008).

Since the emerging of the open source ERP Systems in the early 2000s, itshaaekieas increased
considerably among SMEs. However there is no specific study has been carried out to comgelne the t
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nical aspects of open source and conventional ERP systems (Sobh, 2010). In order to have aneomprehe
sive understanding of open source and conventional ERP systems with specific requiremei®sEom
in manufacturing, this research conducted a surveyadadhnical evaluation of open source and con-
ventional ERP systems. The aim of this evaluation is to understand where open source ERPstystem
in the current market but also how it relto other successful conventional ERP systems. The results of
this investigation hae identified the future opportunities of open source ERP systems and the gaps that
open source ERPs must fulfil foM& market. This technical evaluation is focused on covering o@anis
tions’ process, feature and the functions of ERP interfaces. Therefore, the remainder of this papgr present
the findings based on the following:
o An industrial survey to reveal users’ viewpoint towards ERP systems.
o The methods of analysing different conventional and open source ERP systems through the most
common enterprise functions. This will be achieved through an investigatiothenselection of
open source and conventional ERPs based on the requirements of SMEs in particulahg from t
perspectives of the manufacturing industry.
¢ A combination of mathematical and experimental evaluations will be used to analysig-the
come of the survey and the identified common ERP functionalities.
As a result, the foundation of an ERP platform explicitly for SMEs in manufacturing is proposed.

2 METHODOLOGY

To understand the role of open source and conventional ERP systems within ansenéewbrihe e-
quirements for SMEs, a mixture of survey atidistical methods have been used to reveal users’ expec-
tations and their attitudes toward ERP systems. The reason for this approadhgsalitsive data ob-
tained in the survey can be analysed quantitatively using statistical methodsirifdye was carried out
mainly on automotive and textile manufacturing. The survey was conducted in two stadgést Stege
was a pre-evaluation of the questions to ensure a full coverage of the objeetive®ivIn the trial run,
the questionnaire was sent to a group of experts and the questionnaire was modifiexh lthee feed-
backs. The second stage was to send the questionnaire using an online tool to a nundmed e
panies, overall more than seventy companies responded. The survey was divided inttsfwid foain-
vestigate the cultural aspect of SMEs in using information system; andf{iifitout the expectations of
SMEs on ERP systems. In addition to the survey, the research also carried out a studgaturéiseand
functionalities of selected open source and conventional ERP sy3tesss.include:

¢ the backend of ERP systems which support organization processes; and

o the frontend of ERP systems such as their features and functiosystiem interfaces and e

gration issues

Six ERP systems have been selected for the evaluation process, including among tlese apemn
source on Open Bravo, Compier and Open ERP; and three conventional solutions on SARd S4&ge
crosoft Dynamics. A comparative study was performed in order to pricti$d4E’s needs in conven-
tional and open source ERP solutions. The overall approach of quantifying theisesiitien in Figure
1, and the steps of the approach are:

1. Download row data to a spreadsheet. 6. Conduct correlation analyses.

2. Convert qualitative data into a quantitative form 7. Transfer the query results.

3. Transfer quantitative data into a database. 8. Calculating P-value.

4. Select and filter data. 9. Transfer the findings into a graph.
5. Transfer the query results to spreadsheet fer fu

ther analysis.
In the final stage of the investigation, the results of the highest rankedugRtionalities along with
the survey results have been evaluated so that a conceptual platform for theffi@Rfe systemspe-
cifically for SMEs in manufacturing is proposed.
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Figure 1: The overall methodology

21  Industrial Survey

An industrial surveywas conducted to investigate SMEs’ behaviour for adopting ERP solutions based on
enterprisescultural attitudes and their needs.

2.1.1 Enterprise Culture

To investigate cultural attitudes of small enterprises toward informatgterag, several questions are
considered in order to find out how an ERP system can best be implemented within a SME, they are:

1) Does the size of an enterprise matter in supporting information systems implementation?

2) How confidence is the staffin using different components of an information system? Ehe r
sporsecould affect the growth of an enterprise and how the introduction of a new ERPirbei
plemented.

3) If there is a correlation, then how other alternative factors, such as standamdisatiaffect an
organisation?

To understand how standardization can be implemented during the growth of ansentesprifu-

ther questions are needed in order to understand: (i) whichi@ngan’s process, and (ii) why the proc-
ess is being standardized. These are:

4) Does their company have any management systems, if so, what type?

5) How business processes matured throughout an enterprise’s growth?

6) Is there any correlation between the growth of an enterprise and their business processes?

7) How much process level of an enterprise affects the amount of usage on compbteséskd-
tivities?

For exampleIf the enterprise size increases, the number of standard processes will increase” and “If

the enterprise is more process-based, then their activities will becomecampeiterisebased”. To
gather data for these scenarios, two further questions have been asked. The first question is

8) What processes and functions in your company are using mma@@gsystems?” And the an-
swers are categorised into six main processes which are supported by ERP systems,i-such as f
nance, human resource, manufacturing engineering, supply chain management and clatomer r
tionship management. The second question is:

9) From your point of view, how much are the processes within your company being automated with
the help of software?” The answers are categorised into 25%, 50%, 75% and 100%.
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10) How different organisation structures are supported and distributed in the global market?
To find outthe respogreof this question, the location of participants and the structure of thaini-org
sations are used for this investigation.

2.1.2 Enterprise Needs

To evaluate the importance of different features and processes that supportindeBPth@dules, the

second part of the survey was focused on the functionalities of ERPs. Overalarin@ighty functions

across a typical ERP system, and these have been examined in order to define the importance of how such
functions were linked ta SME’s business need.

2.2

The aim of the evaluation on ERP systems was to understand the differences be®vesauoce and
conventional ERP systems to compliant with their features, functions and busbeesssps supportdbi
ity. This phase was focused on the technical aspect of ERP products for SMErend oemufacturing
Different mathematical decision making methods were investigated and a combinatieseofrtethods
wasused. As shown in Figure 2, in order to perfartachnical evaluation of ERP systems, two criterions
must be considered.

e The first criterion is ERP features and functions of interfaces (FFI) vehiotvs how the ERP in-

terfaces use data from the core of the ERP system.

e The second criterion is organisation process coverage (OPC) which is supporteddme tbe

ERP systems.

Data for the third level was collected from the second part of the questiogadfosub criterion, six
different ERP systems (three open sources and three conventional) were evaluated andittarsked
Analytical Hierarchy Process (AHP) model (Saaty. 2008). The reason for using an AHP niwtehiat
other decision making models was that AHP is capable to connect to a decisimodedas it follows
the same hierarchical structure. The accuracy of the ERP comparison results candtedebglthe con-
sistency ratio in an AHP model as proposed by Saaty (2008).

Multistage I nitiation Model for Comparisons of Open sour ce and Conventional ERPs
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Figure 2 Multistage Initiation Model for Open source and Conventional ERPs Comparsion
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3 RESULT OF ANALYSIS

The result of this investigation is shown in Figure 3; the highest rankitegrits of organisation process
coverage is SAP, while Microsoft Dynamic has achieved the highest classificatiestunet and fun
tionalities. This shows that the technical advantage is still dominated by cona¢rfERP systems.
Therefore, before investing on any ERP system, these differences must be taken inmb Atttmugh
conventional ERPs can cover an organisation process far better than open sounes sbluttiopen
source ERP user interfaces are just as advanced as conventional ERP systems. |nasdseigcas a
SME do not intend to become a large enterprise there is no need to implement conventiosaluERP
tions.
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Figure 3: ERP Comparisons

4 FUTURE OF ERPIMPLEMENTATION FOR SMESIN MANUFACTURING

Unlike the one-off implementation methods of conventional ERP solutions, the oéshis research
suggests that a new approach for implementingsBR¥ch support multstage implementations of an
ERP system during the growth of an SME in manufacturing. This approach can enhance Hseratece
of implementing ERP solutions as well as the potential to achieve a IRgitem-on-Investment for
SMEs.

Financial Resource Management (FRM) J

uring Resource Planning (MRP) | ERP

Human Resources Management (HRM)

Customer Relationship Management
{CRM)

Supply Chain Management (SCM)
ERPII

Micro Small Medium Large

Figure 4: Phases of ERP systems implementation through SMEs growth

As illustrated in Figure 4, the components of an ERP system should not be implemented a tiraesam
they can be implemented at different stages. Based on the need of a company and tlits gatendii,
each of the components can be implemented as an add-on. Furthermore, despite the size afs® enterp
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finance and accounting processes have to follow standard procedures as defined by laationa
(Kastantin. 1998). In light of this, financial managemsrthe key element in any new SME’s success.
Therefore, the first and the only information system that can implement by @ siiercompany is the
Financial Resource Management (FRM) component.

As macro size companies grow into small size enterprisesrder to manage the manufacturing
processes, most of this type of companies will implement management standards, suadityamagd
agement systemit this stage it is possible to combine managerial standards with computeMzsed
facturing Resource Planning (MRP) information system rather than using paper-based pracexidess
to minimise additional cost to readopting the procedures in future. Wheruthigen of employee in-
creased to a medium size enterprise level, it is feasible to automate human nesmasses with a Hu-
man Resources ManagemeHRM) information system. At this stage the company is powered by an in-
tegrated information system known as Enterprise Resource Planning system. Wwheallyan enterprise
turns into a large organisation, it will be more appropriate to trandfenERP systermto ERP-II by
adding Customer Relation Manageme@RM) and Supply Chain Management (SCM) components to
fully automate the sales and procurement processes.

5 CONCLUSIONSAND FURTHER WORK

In conclusive, a new ERP system should have a structural platform and this shoejdelsented as a
standard ERP template for SMEs implementation. The platform should contain featufesciiodd-

ities that develop with open source in mind i.e. to adopt the advantages of soureeamsdbility and
affordability. The ERP template should support the standards of conventional ERP solutions, for example,
using HTML5 programming to integrate web applications within the proposed ERBrpl. The dy-
namic field database structure will potentially capable of storing anydfyfies in the system. This
means that not only the databases can be integratdd thithproposed ERP platform but softwareksac
ages too. The other advantage of software integration is the concept ahfilésiders can be replaced

by unified data sources. As the development of this ERP system can be incorporatedveln, tieir
server can be stored online or locally in a SME. Further investigationdsfomuls on how this proposed
platform could affect manufacturing practices, for example, if a SMElddoiimplement lean manufa
turing, a quality programme, how witie proposed ERP platform overcomes these changes or vice versa.
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