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ABSTRACT
This research has been divided into six main parts. Listed below are the chapters

with a brief description of each.

Introduction to study chapter gives an introduction to this research. The history
of ERP, as a background to the research and introduction to the OS ERP systems, is
given as a key target of this study. All the necessary points of research, such as the
problem statement, aim, and objectives, are each briefly described. Finally, the
methodology, limitations and definition of terms are also given.

The purpose of literature review chapter is to provide and review the available
literature on ERP. A brief definition and benefits of ERP will be given in this chapter.
As the focus of this research is OS ERP systems, this chapter will include a review of
the OS ERP system as proposed by other researchers. This will be followed by
identifying the selection criteria of OS ERP systems and implementation critical
success factors. ’

Methodology chapter will describe the methodology used for the collection of
primary and secondary data for this research. It will give the reader complete and
appropriate information about research methods, approaches and strategy, with a
brief description of why these have been chosen. Besides, it will include a description
of research procedures, sampling and methods of data collection, and data analysis.
The chapter will conclude with an ethical consideration and conclusion.

In presentation and analysis of data chapter, the result of the questionnaire
survey is given. There will be an analysis of the data, which will be shown in the
form of tables and charts. Each question’s results will be provided and analysed. All
the necessary findings for the research will be highlighted during the analysis and in
the conclusion.

Artefact chapter will review and summarize the data analysis and evaluate the
findings. In order to address the research question, the chapter will also show how the
data analysis is used to create an artefact. It will be followed by an outline of

literature review findings to support the artefact. Analysing the artefact will conclude

the chapter.



As the conclusion, conclusions and recommendations chapter will summarize
the work done during the research. With the conclusion, recommendations and
suggestions for future research will also be given. Some limitations will be

considered which will be given some assessment for research management.



TYUIH

ByJ1 FRIIBIMH 3epTTey aiThl Herisri OelliMHeH KypaniFaH. OpOipeyiHiH KbiCKalla
cunarTamacel 6epifin, Tapaysiap TOMEHIE aTallbIll KOPCETIreH.

«Kipicrie» OeniMi arairaH 3epTreyre nereH Oacranksl MarmyMaT Oepeni. OS
ERP xyiienepiHe Kipiciie )koHe OHBI 3epTTeyre AereH airblapThl periHgeri EPR
Tapuxbl - OCBl TaKBIPBINTBl 3epTTeyAdiH OipaeH-Oip e3eri pertinge Oepinred.
3eprreynin OapiblK KaXXETTI CypakTapbl, aTan aiTKaHZa MaceleHi TYXbIpbIMIay,
MaKcaTTap MeH MiHIeTTepi, KpIcKallla jxoHe Oenek-Oesiek kepceTiireH. COHBIMEH
KaTap, afiicreMe, IIEKTeyJiep MeH TepMHUHIEePAiH aHbIKTaMalapbl aa 6ap.

«OpebuerTepre WIONy xXacay» TapayblHBIH Maxcatel 6onbin ERP GoiibiHia
GapibIK KON JKETIMAI oneGHeTTepNi YCBIHY jkoHe Tanaay GOMBIN Tabblmambl. Byn
Tapayfa ERP KkpicKama cumaTTamMackl MEH apTHIKIIBUIBIKTaphl Ma3sMYHAanasl.
AtanraH 3eprreydiH ©OacThl  TaKbIpBIOBI  OOJIBIN OS ERP xyitenepi
TaGBUIATBIHABIKTAH, Oyl Tapayna eire seprTeyiuinepmen ycbiHbliFaH OS ERP
KXyHenepiHiH Tanaaysl kepcetineni. ConeiMeH katap myHna OS ERP xyitenepin
TaHOay KpUTepuiliH aliKpIHAay MEH COTTUIKTIH CHIHIIBLT (aKTOpJIapbiH Xy3ere
aceIpy Aa 6omansl.

«OjicreMe» TapayblHAa OChl aTallFaH 3epTTeyre KaTBICTHl OacTamkel KoHe
KaliTaaMa HepeKTepAi )XHHaKTay YLUiH KONIaHBUIFAH oficTeMe cUMaTranansi. Byn
OKBIDMaHFa 3€pPTTEYHiH OHicTepi, aMallapbl JKOHE CTpaTerusachl TYpalbl KaXeTTi
aKkmapar Oepeni, coHAmaii-ak Here I OCHl OMiC-TaCUIAep TAHAAIFAHABIFBIHBIH
cebentepi Typanel ga aiteuianbl. OraH  Koca, on  3epTTey paciMuepiHiy
CUMaTTaMachlHaH, JAepPeKTepAiH YATIIEepiH >oHe o[iCTepiH JKHMHAydaH KoHE
IepeKTepAi TanjayAaH Typanbl. ATanfaH TapayAblH KOPBITBIHABICE peTiHze
3THKAJBIK aMaJl KOJIIaHBUIBIM, KOPBITHIHBI HIBIFAPbLIa bL.

«IIpeseHTauys  JKOHe  fepeKkTepAi  Tangay» — TapayblHIA — aHKeTalbIK-
cayallHaMaHbIH HOTI)KENEPi YCHIHBUIFaH. SIFHU KecTeliep MEH AWarpamMMmanap Typidae
KOpCeTiireH JepektepAi Tanmay OGap. Mynpa op6ip CYpPaKTBIH HOTHxenepi
YCHIHBUIFAH JXOHE TaljaHFaH. ATalraH 3epTTeyre KaThICThl OapiibIK TYOKBIPBIM

(>xaHANBIKTAp) TajAay XKoHE KOPBITHIHABUIAY GapBICBIHAA aTANbIIN OTiNe].



ApredakT TapayblHAa HAepeKTepli TajAay >XoHe TYXKbIPHIM (PKaHAJBIKTApAbl)
Oarajiay KapaCTBIpBUIAJBI )KOHE KOPBITBIHABLIAHAABL. 3€epTTey MICeNeCiH LIenry
MaKcaTbIHAa, TapayJa - AepeKTepi Tangay apTeakTThl KJIbINTACTHIPY YILiH Kanaii
KON JaHBUIFaHABIFEl KepceTineni. ConaH coH, apTedakTTsl KoJlay YLIiH ofeOueTTepre
WOy OKYprisy MasMyHIanansl. ApredakTThl Tangay — TapayAbl asKTalgsl.
KopbITBIHABI peTiHAE, «KOPBITBIHABI X9HE YCHIHBICTap» Tapaybl Oykinm 3eprrey
GapBICBIHAA JKacalFaH XXYMBICTHI XKHUHaKTalabl. KOpBITBIHIBIFA KOCa, MyH/1a Gonarak
3epTTeyjep YILIH YCHIHBICTap MeH akblI-keHecTep Oepinren. Keibip wmexteynep

3epTTeyAi 6ackapy YLUiH apHajiFaH apHakbl 6epinreH 6ara peTiHAE KapacThIpbLlaIbl.



PE3IOME
JlaHHOE HccleNoBaHHE COCTOMT M3 IUECTH OCHOBHBIX yacTeH. I'maBbl yka3aHbl

HIJKE C KpaTKUM OIHCaHHEM KaXXIOT0 U3 HHX.

I'maBa «BBemeHue B u3yyeHHE» JaeT O3HAKOMHTEJNbHO-BCTYITHUTENbHYIO
nH}opMaluIo K JaHHOMY uccienoBanuio. Vctopus EPR, B kauecTBe npeanocbuiku K
HCCIeN0BaHHIO 1 BBeaeHHUe B cucTeMsl OS ERP faeTcs Kak Kiliod JaHHOTO npeaMmera
usydyeHus. Bce HeoOXoauMele BOHPOCH MCCIENOBAaHHUSA, TAaKHE KaK H3JI0KEHHE
npoOneMsl, LUeNMH M 3aJayd, ObUIM KpaTKO M OTHeNbHO omnucaHel. K Tomy e,
METOMOJIOTHSA, OTPAaHHYEHHS U OTpeNeNIeHNs] TEPMHHOB TaK)XKe IPUCYTCTBYIOT.

Lensto rnaeel «O630p nn1~epafypm» SBNISETCA TPENOCTaBIEHHE U aHaJIH3
HOOCTYynHON M uMerolleics nurepatypsl mo ERP. B aToii rmaBe Oynmer kpaTkoe
onucaHue ¥ npeumyuiectsa ERP. Tak kak riaBHo#t TeMO# AaHHOTO HCCleIOBaHHS
apiserca cuctemsl OS ERP, ata rnaBa Oyaer BkiouaTh B cebs aHanu3 cuctemel OS
ERP, npennoxeHHBIX APYrUMH HCCIETIOBATEISIMHL. Hanee Tyt Oynmer cienosathb
BhIsABIIeHHe KpuTepuss otbopa cucreM OS ERP u peanusallid KpPHTHYECKUX
(akTopoB ycnexa.

B rnaBe «Meroponorus» OyAeT onucaHa MeETOHOJIOTHS, MCIIONB30BaHHAA MJis
cOopa HepBHYHBIX M BTOPHYHBIX JAHHBIX AJIS JAHHOrO HCCIENOBaHUA. JTO Haer
YUTATENIO TOJHYI0O M HeoOXOAMMYyI0 HHpOpMaLMI0 O MeTolax, IOAXOAax u
CTpaTerMy MCCIENOBAHMS, C KpaTKUM OIMHCaHWeM NMpPHYHH, [0 KOTOPHIM OHH ObLIH
BeIOpanbl. KpoMe Toro, oHo BKJIOYaeT B ceOs omucaHue npoueayp HMCCieaoBaHuA,
cbop o6pa3oB U MeTOHOB cOOpa HNAHHBIX M aHAIM3 JaHHBIX. YKa3aHHas riaBa
3aBEPLUMTCS ITHYECKUM NMOAXOA0M M OYJET AaHO 3aKII0YeHHUe.

B rnaBe npeseHTanMs M aHaNU3 JAHHBIX NPENOCTaBJIEH PE3YNBTAT aHKETO-
onpocHuka. To eCTh aHalIM3 NaHHBIX, KOTOpHIM GyneT MokasaH B BHIE Tabiui u
auarpamM. Tyt npenocTaBieHsl M IPOAHAIM3UPOBAHBI PE3YNBTATHl  KaXIOro
Bonpoca. Bce HeoGxomuMble BBIBOABI (OTKPHITHSA) K JaHHOMY MCCIENOBAHUIO GyayT
OTMEYEHBI B TEYEHHE aHAJIH3A U B 3aKIIOYCHHH.

B runase apredaxt GyayT paccMoTpeHs! 1 0606ILEHEl aHATH3 TaHHBIX M OLIEHKA

BBIBOZOB (OTKpHITHiT). B Lensix pelieHus Bompoca HCCIEJOBaHHS, B TJlaBe TaKke



Oyner mokaszaHO, KaK aHaIM3 NAHHBIX HCMONB30BAICA IUIS CO3AHHS apTedakra.
Hanee 6yner cnenosaTs H3NOXKEHUE OTKPBITHIl 0630pa THTEPATYpHl A NOALEPKKH
apTeakra. AHanus apredaxra GyneT 3aBepiiath raBy. B KauecTse 3aKmioueHHs,
IlaBa «PEKOMEHIALMH H 3aKIIOYEeHHs» 0606IIMT NpoaenaHHyio paboTy B TeueHHe
BCEro uccnenobaHus. BMecte ¢ 3akioueHHeM Takxke NpefoCTaBleHbl peKOMeHaalHH
U TpeanoxeHus And Oyaymero uccnenosanus. Hekortopsle 'orpaHmeHnﬂ OymyT

PacCMOTPEHE! B KA4€CTBE HEKOTOPOH OLIEHKU AJIS YIIPaBJIEHHA HCCIEI0BaHHEM.
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DEFINITIONS, ACRONYMS, ABBREVIATIONS

ERP (Enterprise Resource Planning) — Organisational strategic system used
for integration of internal and external management of Organisation, containing
production and operations, human resource management, financial management, etc.

MRP (Material Requirement Planning) — production planning and stock
management system used in logistics and in management of manufacturing
processes.

OS (Open Source) — free source code available to a wide range of independent
developers. The basic idea behind open source projects is that a broad group of
independent programmers should deveiop a better quality product.

OSS (Open Source Software) — computer software that is offered in an open
format and distributed under open source or free software license conditions.

SME (Small- and Medium-sized Enterprises) — companies that do not exceed
certain parameters, and whose turnover and headcount are below certain limits.

CSF (Critical Success Factors) — strategically important factors for gaining
competitive opportunities that are critical for an Organisation to successfully achieve

its strategic mission.
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INTRODUCTION TO STUDY

1.1 Introduction

Today, improving corporate management is becoming a strategic aim of the
development and functioning of any enterprise. The most popular among systems
designed to automate the process of management is Enterprise Resource Planning
(ERP) class products. Over the past few decades, the world of management has
accumulated quite a lot of experience on the use of ERP systems [1]. The historical
development of these kinds of systems began in the mid-1960s, with the first systems
of planning and accounting. Today, it is hard to imagine modern businesses without
automated enterprise management systems. So, the general goal of ERP systems is
the effective management of any enterprise, based on its development strategy.

However, it is known that implementation of modern ERP systems in enterprise
is a process that can last for several years. The reason behind such a long process is
the size of the enterprise and complexity of the system. According to the Standish
Group Company, only 16% of information system implementations are completed on
time, i.e. within the planned budget and implementation of necessary functionality
[2][3]. About a third of the ERP implementation projects have been terminated ahead
of time and others are exceeded time, budget or planned functionality is limited [4].
Implementation of ERP systems is not just installing software to end-users, but rather
a complex process that combines both software modification and several activities to
change the main Organisation processes.

Most of the world’s leading companies have already implemented or are in the
process of implementing the ERP systems. There are some Kazakh Organisations
that, for more than ten years, have adopted and used the ERP systems. The first
movers were “SHNOS”, “Ispat-Karmet”, “Kaztelecom” and “KazTransQil” in the
period 1998-2000, and these remain leaders in the field. Since then, almost all major
national companies and even some banks have joined them [5].

Usually, it is impossible to adopt the ERP system using the Organisation’s own

specialists, thereby leading to the use of external consultants and other specialists
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who need more investment, so that even small projects may become much more
expensive in the end [6][7]. More often than not, it turns out that the cost of
implementing an ERP system is equivalent to the cost of licenses on the system or
even higher. Therefore, small- or medium-sized enterprises are not keen to
implement the ERP system.

However, implementing the open source (OS) ERP sysfems also has certain
advantages. Today, the open source software (OSS) is already adopted in SMEs all
over the world [8]. This is indeed the best choice for SMEs who wish to reduce
implementation cost and gain almost the same level of performance as that provided
by the traditional ERP. SMEs do not need the full performance of ERP systems. They
just need some modules that can meet SME needs - and OS ERPs are an ideal
solution. Kazakhstan is now experiencing the OS systems, and recently, the OS ERP
system has become interesting for Kaza/kh Organisations especially for SMEs, as one

clear advantage of the ERP system is the lower cost involved.

1.2 History and evaluation of ERP

ERP is the result of a four-decade evolution in management and automation
systems. Starting in 1960, computer systems were then used to automate various
areas of enterprise activities. Then came the systems in Material Requirements
Planning (MRP) class [9]. At the base of such systems’ functioning is the concept of
product specification (BOM - Bill Of Materials) and the production program (MPS-
Master Production Schedule).

The product specification showed the final product in the framework of its.
components. The production program contained information about the time interval,
kind and amount of complete products scheduled for release by the enterprise. With
the help of BOM and MPS, the procedure specification exploded, based on which
company received information about the requirements of materials necessary for the
production of complete products in accordance with the MPS. Then, information
about the needs is converted into a series of orders for purchase and production.

Furthermore, this process took into account information about the balance of raw

14



materials in warehouses.
Using MRP systems, it allowed companies to achieve the following results:
» Reduce the stock of raw materials in warehouses
* Reduce the level of reserves in WIP (work in progress)
+ Improve the efficiency of the production cycle so as to reduce lead times of order
execution | |

Despite the rather high efficiency of the MRP system, it had one weakness, and
that is, it did not take into account the capacity of the enterprise. This led to the
increased functionality of MRP systems with the Capacity Requirements Planning
(CRP) module. The connection of CRP and MPS helped take into account the
availability of necessary capacities to produce a certain mimber of complete products.
The MRP system with a CRP module is called the closed-loop material requirements
planning system (Closed Loop MRP).

In 1980, a new class of system eﬁterprise (Manufacturing Resource Planning)
was developed [10]. Due to similarity in abbreviations, such systems became known
as MRPII.

The main difference between the MRPII and MRP is that MRPII systems are
designed for planning of all enterprise resources (including financial and personnel).

As a result of improvements made to the MRPII systems and their functional
expansion, there came the class of ERP systems [11]. An independent research firm,
Gartner Group, introduced the term ERP in the early 1990s. ERP systems are
designed not only for manufacturing enterprises; they also effectively allow for
automating the activities of companies.

The need for automation of administrative processes was first recognized in the
late 1960s and early 1970s, when it became clear that the management of large
corporations is under the same laws as any bureaucratic structure. One of the laws of
Parkinson states: “Staff of the Organisation is not related to the amount of its work.”

In other words, with an increasing number of management staff, its work
efficiency falls to zero [12].

“An ERP system is a packaged business software system that enables a
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company to manage the efficient and effective use of resources (materials, human
resources, finance, etc.) by providing a total, integrated solution for the

Organisation’s information-processing needs” [13].

1.3 Open source ERP Systems as alternative solution

The term “open source software” means that the software is being distributed
under a special free license, giving the user an unlimited right to run, study,
disseminate and change it [14].

Today, researchers agree that in the IT-industry, there is a steady trend towards
the promotion and increased use of OSS [15]. Every year, the number of programs in
this category has increased in quality and functionality [16]. Almost always, most
traditional software have free analogue. Of course, the ERP systems sector is no
exception [17][18]. The free enterprise information system, designed to automate
company processes, may soon become’a serious competitor of IT industry leaders.
According to analysts from Gartner Inc., the market of OS ERP systems will grow
from the current $7 to $19 billion by 2012 [19].

The legislation in many countries considers computer programs as objects of
copyright (intellectual property) [20], and consequently, the rights of creators are
protected by law which gives authors and copyright holders control over
modification, distribution and use. In order to legalize all the above steps, software
users have set up a special free license.

The market research of the ERP system shows that customers are beginning to
show interest in the possibility of using OSS as alternative solutions [21][22], since
they fully meet needs and are not inferior to the capabilities of traditional products.

For the software developers, an OS ERP system allows them to grow
professionally and improve their skills. The availability of a large number of OSS
allows them to increase the effectiveness of their own development. OS ERP systems
are an effective solution for smaller companies who cannot afford to use the solutions
from leading ERP system vendors.

The main weakness of OS ERP systems is a more modest functionality than
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traditional ones. Most of the features that traditional ones have are under
development and implemented ones are basic features, but they can meet the needs of
small- and medium-sized enterprises. However, interest from SMEs in OS ERP
systems is not getting any less, and every day more and more SMEs all over the

world are implementing them [23].

1.4 Open source software in Kazakhstan

“Open source” is not a new term. It was created as an alternative to the term
“Free software”. Requirements, included in the free software license, make it easy to
install, distribute, modify and study the software by accessing its source [24]. All of
this helps reduce implementation costs. OSS enables developers to consult the source
code in order to find out whether they can improve, modify and use it for their own
purposes. Volunteers from around the world can contribute and offer translation
services, technical information, bug refaorts, and improvements for any particular
situation.

However, sceptics still believe otherwise. According to them, OSS often allows
for reducing costs at the beginning, but can significantly increase the cost of technical
support in the future. Moreover, the situation in Kazakhstan is quite difficult.
Kazakhstan recently started to encourage and promote the use of free software and
has thus opened the Linux Innovation Centre precisely to achieve such a goal.

Actually, OSS has already been in Kazakhstan for a long time now, but its use in
IT projects leaves much to be desired. According to the chairman of the board of JSC
«National Information Technologies», the poor public awareness about OS and the’
absence of any form of advertising is a major barrier to implementing it in
Kazakhstan [25]. So the primary and probably the main problem against a successful
implementation of OSS in Kazakhstan is that the public is simply unaware of the

benefits that can be reaped from using products based on OS.

1.5 Problem statement

By 2011, most of the major Kazakh companies have implemented the ERP
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systems [26]. Therefore, it is time for small- and medium-sized enterprises to
implement them. This market is characterized by a large number of customers and a
growing demand for the use of corporate information systems. The largest providers
of ERP systems have already shifted their attention to this sector and have released a
special SME-oriented version of their products.

Moreover, the shift is also due to the value of networks, pértnerships, of course
globalization, as well as the huge information flow across and within SMEs.
Recently, more and more SMEs from around the world are adopting the ERP systems
[27].

According to analysts from Gaﬁner, the cost of implementing information
technologies like ERP systems is about 3.4% of the annual turnover [26]. However,
there are also the cost of the licenses, consulting services, equipment and its
installation, IT-staff and other expenses (insurance, electricity, etc.). These all make it
difficult if not impossible for SMEs to/ implement traditional ERP systems even if
they offer lighter versions. Therefore, a solution for the SME sector is an OS ERP
system. This ERP solution may save about 50%-80% of the cost of implementing
traditional ones. However, there are risks involved in implementing OS ERP systems
for SMEs. These risks of adoption rely on the fact that SMEs have limited resources
and specific characteristics that make their case different from large enterprises.
Besides, it is a well-known fact that even the large companies have failed when it
comes to ERP implementation.

Therefore, the OS ERP system needs to be explored in-depth, especially the
need to identify its selection criteria in order to know why OS should be used not to
mention that critical success factors have to be studied in order to successfully
implement them.

Moreover, poor awareness of Kazakh companies about OS benefits and

implement OS ERP as alternative to proprietary ERP [25] forces for in-depth study.

1.6 Research question

The successful implementation of the ERP system can give any company
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enormous benefits. However, it can also be disastrous if the Organisation has a poor
implementation management process.

The main question of this dissertation is:

How to successfully implement the Open Source ERP system in Kazakhstan’s
SMEs?

Moreover, as the adoption of ERP would not be the same for all the industries
that are realizing it, to have successful implementation in small- and medium-sized
enterprises, another two critical question will have to be answered:

What are the OS ERP selection criteria according to Kazakhstan's SMEs?

What are the critical success faétors for implementing the open source ERP

system in Kazakhstan's small and medium sized enterprises?

1.7 Overall aim and objectives of the research
The overall aim of this dissertation is to identify OS ERP selection criteria and
implementation critical success factors in order to produce a general framework for
successful implementation of open source ERP system in Kazakhstan’s small- and
medium-sized enterprises. To achieve this overall research aim, these objectives
would have to be achieved:
« Conduct background study on ERP evolution
« Determine the advantages of ERP systems and open source for SMEs
« Identify and study the existing ERP implementation frameworks and models
« Ascertain open source ERP system selection criteria and survey to identify the
most important ones
« Identify critical success factors for ERP implementation and examine the most
influential ones
« Propose a framework for successful implementation of open source ERP system in
Kazakhstan’s SMEs

1.8 Significance of the study

The ERP system is very important and significant system. Moreover, its
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implementation is hard, and complicated process. Besides, OS ERP is not less
important as proprietary and its implementation also needs a huge effort to avoid
failure. This research will be a significant endeavour in the attraction and motivation
of Kazakhstan’s SMEs to select and implement OS ERP systems. This study will also
be beneficial for ERP vendor and end-user environment, because it will be useful for

successful implementation.

1.9 Justification of the research methodology

Research methodology is a very important aspect of any research, as it helps
determine the research plan and strategy. This research will collect information using
both primary and secondary research methods. The secondary data will be collected
during the literature review, while primary data will be collected from the survey.
Questionnaires will be used in the /research survey. The quantitative research |
approach is preferred in order to get accurate, statistically reliable numerical data,
which is most suitable for this study as it uses questionnaire as its chosen research
strategy. A properly chosen research approach and strategy help collect reliable data,

and ultimately better results.

1.10 Delimitation of scope and key assumptions

This research aims to provide a general framework for implementing the open
source ERP system in Kazakhstan’s SMEs. The target is Kazakhstan’s SMEs. So the
main limitation is that collecting both primary and secondary data will be difficult as
OS ERP systems are quite new for Kazakhstan and results have to be seen from the
perspective of Kazakhstan’s SMEs.

As one of the objectives is identifying the selection criteria and implementation
critical success factors of OS ERP systems, the target group for the survey will be
very small and very specific, because only ERP specialists, and those who have been
involved in the ERP implementation process, have to be surveyed.

Another key limitation is that respondents should be from SMEs or have

experience of ERP implementation in SMEs. So, sampling errors might have to be
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expected for the survey, as some of the respondents may be unable to give the right

data needed to satisfy the research objectives.

1.11 Conclusion

A well-stated problem is a half-solved problem. It is the same for research. If the
research problem, research question, and research aim are pfoperly identified, the
research should progress more smoothly. So, this chapter gives a brief introduction to
the research problem of this dissertation, and identifies its research question, aim, and
objectives.

The research target is the OS ERP system, which is already well-recognized
among enterprises the world over. The OS ERP system is gaining momentum so that
more and more SMEs are adopting it as an alternative solution for traditional ERPs,
which remain very expensive. So, the main reason for choosing OS ERP is that it
reduces costs. However, the situation ir/1 Kazakhstan is quite different. So, the aim of
the dissertation is to identify CSF in order to produce a general framework for

successful implementation of the OS ERP system in Kazakhstan’s SMEs.
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LITERATURE REVIEW

2.1 Introduction

ERP systems are designed not only to automate accounting and management.
Most of them are also built using a modular principle and include all the main
Organisational processes. The basis of ERP systems is to create a single repository of
data that accommodates all corporate business information and supports simultaneous
access to any required number of company employees with the appropriate
authorisation. The ERP system allows for the use of a single integrated program
instead of several different ones. An ihtegrated ERP allows for bringing together all
divisions of a company in a general system that can serve the specific needs of each
division. In general, patented and OS ERP systems do not differ very much as both
have typical modules. What is different about OS ERP systems is the ability to -
modify the source code or directly feview it with the developer community or
provider. This leads to the fact that open source ERP systems are cheaper to
implement than proprietary ones. Moreover, for the SMEs which need automated
system with less cost, OS ERP is most suitable.

This chapter presents a literature review, in an effort to define the ERP system,
give a complete overview of the concept as well as analyses of benefits as proposed
by other researchers. As the focus of this research is OS ERP systems, the chapter
will also include a review of the literature on the OS ERP system. This will be
followed by identifying the selection criteria of OS ERP systems and implementation

CSF, in order to address research objectives.

2.2 Defining enterprise resource planning

As with any other business or IT concept, ERP systems are also defined
differently among authors. To understand ERP, some definitions from the literature
are cited. For instance, Yen and Sheu (2004) described it as an information system
that manages all aspects of an Organisation including manufacturing, purchasing,

production, customer service, distribution and sales.
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However, Gable (1998) earlier stated it in a slightly different way, as a complete
software package solution seeking to integrate all range of business functions and
processes so as to take a complete view of business from a single information and IT
architecture platform.

Sumner (2009) defined it as software which is aimed at fitting the requirements
of users within the Organisation and automating core business functions. Authors
defined ERP according to their findings, but from the above definitions, it is clear
that ERP is an integrated solution for enterprises to combine all functions and
processes related to accounting, manufacturing, production, human resources, and
supply chain. ERP provides a comprehensive view of all business functions and also
integrates business processes across accounting, which perfectly shows all production
activities or business processes. However, rapid changes in development, especially
technology changes, need to come up fvith more modern descriptions and definitions.
This clearly relates to ERP, which is a complicated system, which is being improved
by the day.

The ERP system is a pure software package. However, it works as more than
just computer software and includes several modules, some of them are shown in
Figure 2.1. Even with base modules, ERP has a complete Organisational
infrastructure that influences the entire Organisational functioning and creates

operating strategies.
Marketing

HR | ‘ . Manufacturing

" ERP o
Distribution Commerce

Finance

.

Supply

Figure 2.1 Overview of ERP

Source: Navy ERP (2011)
23



2.3 Defining small- and medium-sized enterprises

While the ERP system cannot be precisely defined because of its complexity, the
same 1S true of SME because of different limitations. The definitions of SME vary
and most of them depend on criteria like annual turnover and number of employees
[28]. Deelmann and Loos (2002) state that, “7The acronym SME tries to group a sort
of companies, which are small and medium sized in a special way. Unfortunately this
classification is not well defined”.

According to the Swedish Statistics Bureau (SCB 2003), a company is typically
categorized as SME when it has a maximum of 199 employees. However, different
countries have their own criteria for SME, so there is no single limitation (Table 2.1).

Table 2.1 SME in different countries

Small-sized Medium-sized
Country O o
| Revenues from Avcfrage number = Revenues from , Average number
sales (million) of employees ! sal&s (mllhon) 1I of employees
WA e L el el e L ! AT e - « i et i
EU countries $1-10 | 50 $4-50 250
_ s _ﬁh! o at e W
Russia | $14 100 $14 | 250
il A e e s et S i e e RS % L :
Kazakhstan $0.6 50 $3-4 ! 200

Source: Zhunussov (2010)

However, big IT companies somehow destine their products for SMEs, which
means that they have their own measurements of SMEs. For instance, IT industry
giants such as SAP and Oracle categorize SMEs by annual turnover, and Microsoft
by the number of personal computers (Table 2.2).

OS ERP systems are oriented to enterprises that identified themselves as
SMESs, and OS ERP providers do not give special criteria for SMEs. However, large
corporations are able to adopt OS ERP, because the latter depends on modules that

Organisations need for their business functions,
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Table 2.2 SME according to companies

f Vendor | Measurement 1 Small business | Medium business | Corporation
B R e e e L Sl Tl
i .~ Annual o S more than €100

| SAP o upto €10 million  up to €100 million million

l Microsoft ! Number of | more than 500

|
| { computers ! 1-24 computers | 25-499 computers i |

Source: Kokurin and Zhunussov (2011)

|

2.4 Benefits of the ERP system

Many researchers [29] have arguéd that in the beginning, ERP systems were just
functional development of MRP and MRP II systems. Analysts at Gartner Group
stated that ERP is a class of the MRP II system, which has in its structure the Finance
Requirements Planning (FRP) module [30].

However, according to Zhang (2611), the further development of systems has
significantly expanded these initial differences. The core principle of the ERP system
is based on creating a single data warehouse that contains all corporate business
information and provides access to any required number of employees with the
adequate privileges [31]. Moreover, it should not only improve the efficiency of
enterprise production, but also reduce internal information flow, thereby reducing
costs for support.

Modern ERP systems are built on a modular principle [17], which allows
customers to select and implement those modules that they really need. Malhotra and
Temoni (2010) describe ERP system modules as different by title, content and
function, and module preferences are also different.

Nevertheless, the majority of researchers stressed [32][33] that there is a set of
functions and tools that can be considered typical for all ERP systems. These typical
functions are: managing demand and development of plans; sales and production;
material requirement planning; inventory management and procurement; production
capacity planning; financial functions; personnel management; and project

management functions.
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Regardless of which modules are chosen, ERP in general has many benefits.
Shang and Seddon (2000) presented a framework of ERP system business benefits.
After studying 233 ERP-vendor success stories, interviews with 34 ERP cases, and
literature about ERP features, they grouped benefits into categories and provided five
benefit dimensions and twenty-one benefits. Table 2.3 shows these benefits, which
are also cited by many authors [34][35][36][37][38]. |
Table 2.3 ERP benefits framework by Shang and Seddon (2000)

i Sub dimensions
Cost reduction

No l Dimensions

Cyc[e time reduction

1. | Operational : Productivity i lmprovement

Customer services lmprovement

1.1

1.2

1:3¢

1.4. | Quality improvement
S

2.1. | Better resource management

2. | Managerial 22 Improved dectsmn makmg and plannmg =

23, Po[fonnanco improvement
3.1. | Support business growth

3 .2. | Support l?’USII!ess alllance

3.3. | Build busmess 1nnovat10ns

S Satceie 34 B‘ozlﬁdyofos;t_fe:(—lershlp —*_—-::_nj ::_

35  Generate product differentiation (including customization)
3.6. Btnld external linkages (customers and suppliers)

. l 4.1. | Build business flexibility for current and future changes

bl e e e et et e P A S e e 2L s

4.  IT Infrastructure 42 IT costs reduction it
43, Increased IT infrastructure capablllty

[AOSPPRESURIT S U — |

Svls Support orga.mzatlona] changes

52. | Facilitate Business learmng i W o

S. | Organisational B ”ﬁr‘ﬁ"p";;él:ﬂnmﬁth F o ld

5.4. Bullt common v1smns

Source: Shang and Seddon (2000)

These are mostly ‘possible benefits’, and it does not mean that all of them will

be achieved. However, it is known and proven that ERP implementation have strong

benefits [36][37].
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2.5 Open source Erp systems gaining momentum

According to a report published in October 2006 by Gartner Group, in 2010-
2011 there will be a third wave of open source, after which OS ERP system will be
very popular [24]. However, according to this Gartner Group and AMR Research
Company studies done in 2006, the popularity and growth of OS ERP systems were
not observed [39], but at that moment it was clear that more corﬁpanies have begun to
use OSS for their core functions.

Hence, already in 2008, researchers had stated their interest in OSS. At that time,
the use of open source was growing; for example, Operating System, DBMS, Web
Servers, among others became fairly large-scale. However, business applications and,
in particular, ERP systems, were not so popular.

From the above, it is clear that about four years ago, OS ERP was not popular
and companies were not willing to use /it. At that time, companies had just started to |
use OSS for simple business tasks, but after two years OSS became very popular.
However, it was not used widespread as a business application. Only in the last two
years did OSS completely become a business application and very popular, and many
companies have since stated to offer OS ERP systems. Moreover, OS ERP providers
are now more focused on SMEs.

However, OS ERP systems were founded long before then. For instance,
Compare, which is a fairly well-known provider of OS ERP and CRM, was founded
in 1999 by Jorg Janke [39] and was a top 10 project in SourceForge for four years
since 2002 and in 2006 they recorded more than 1 million downloads, an average of
60 thousand unique visitors per month, and in May of that year they achieved their~
highest monthly rate — 100,000 visitors, and received from 20,000 to 30,000
messages. It also has 70 partners, about 50 developers and about 240 customers, Each
year, since 2007, about half a million OS ERP are being downloaded. Downloaded
does not necessarily mean being adopted but some percentage should be adopted.
According to SourceForge, on November 2008, about 500 OS ERP system projects
were registered and each year about 100 new projects are registered [40].

Capra et al. (2008) explain that people still have the idea that OSS is "amateur"
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development, and always think that OS cannot be useful for business. However,
despite the lack of license sales, it is possible to do business by providing services
[22]. Examples are known producers of OSS, such as RedHat, Google, IBM, Intel,
among others.

The Tiny SPRL Company's business basis is development of the OS ERP
system, OpenERP. The reduced cost of IT because of the glorbal financial crisis has
allowed them to collect a sufficient number of customers for development, says
director Fabien Pinckaers [24]. The number of requests for software revision received
from clients has increased every two months by an average of 20% and according to
business publication Trends (2011), Tiny SPRL’s revenue in one year could increase
twenty-fold.

The main interest in OS ERP. is to do with cost reduction, because the
commercial ERP price for corporations could reach $20 million and for maintenance
services a few million each year for z; customer with 1000 users. Table 2.4 shows a
price comparison of commercial ERP and OS ERP.

Table 2.4 Total Cost of ERP Ownership by Chen (2010)

I

Compa!ly ! Usel‘; " Commercml ERP 1 . Os ERP
S REM LTS ! 500002 60 000D L o R A0 0005
fMedlum-snzed : 100 Wﬁw;“w $ 400 000 58, $- 1 50 B
-‘ B-iﬂgm R 5 OE Wi ﬁ_-_g; «rm-;]]wn T T $'1 _”2 ﬁiﬂ;:ﬁn

Source: Chen (2010)
As it can be seen, the total cost of ERP ownership could be as low as half the price of
commercial ERP TCO. Commercial ERP average cost per user can range between

$2000 and $20,000, while OS ERP could be as low as $1000 [41].

2.6 Factors that motivate SMEs to opt for OS ERP

Each Organisation wants to improve their enterprise management system, but
they are confused when it comes to selection. Basic factors that they consider might
be: does it fit the Organisation; does it support business goals; how does it automate

Organisational processes.
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Many authors have defined the benefits of OS ERP systems [41][40][42][43].
Moreover, most of them have identified critical success factors and factors that
motivate Organisations to select and implement ERP systems [44].

Most of the factors that make OS ERP systems attractive are its openness, and it
is already known that OS systems have sustainable priorities.as traditional software
[37]. Influencing intentions to choose OS ERP can be OSS flexibility; they are
flexible as the source code can be modified [45]. Furthermore, reduced
implementation cost and decreased dependence on provider make OS ERP more
attractive [15]. However, there are other criteria that can influence Organisations to
select OS ERP.

Most of the selection criteria for OS ERP are the same as for proprietary ERP.
Bernroider et al. (2009) identified about 30 selection criteria and have used 17 for
analysis of OS ERP. Table 2.5 shows Ehese criteria, and it is clear that all of them can
be used for proprietary and OS ERP selection.

Table 2.5 ERP selection criteria by Bernroider et al. (2009)

r———— , - B

< ' » . - |
¥ Y g o bt R iy 0 e T e !

ql“qo:.\ﬂ-_p'-m,*-.&rﬂm* e sadin oy el 1 @ e aloat e WS B ETRRE SRL LA IR S ST S
8 pe 4 Ao i : k

Source: Bernroider et al. (2009)
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Johansson and Sudzina (2009) studied 58 journal articles, identified ERP system
selection reasons, and presented a set of general ERP selection criteria. They
compared these criteria with respect to OS and proprietary ERP systems and sorted
these criteria according to their findings. Table 2.6 shows these sorted OS ERP
selection criteria that have been found by Johansson and Sudzina (2009), and it can
be seen that they are quite similar with previous criteria identified by Bernroider et al.
(2009).

Table 2.6 OS ERP selection criteria by Johansson and Sudzina (2009)

Vendor reputation

9 | Functionality

Source: Johansson and Sudzina (2009)
Malie (2008) also identified ERP selection criteria in their studies. They studied

only research that focused exactly on ERP selection criteria (Table 2.7).

Table 2.7 ERP system selection criteria by Malie et al. (2008)

"‘l ) Twﬁl Ff [ fj

154 Cost (aﬁ'ordablhty)

| lr xchnic al cr 7-:.[:-:1;‘|C|\iii‘lr5t:,l}_‘\‘l,!‘j’i;,;

Compatibility with other systems

Source: Malie et al. (2008)
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previous works on ERP selection criteria and identified the most influential according
to their study. So, based on the literature on selection criteria, as proposed by other
researchers, some have been chosen as the most complete OS ERP selection criteria
for this research. Most of them are based on the CSFs of Johansson and Sudzina
(2009), who have already reviewed about 58 articles, and are cited by others. These

criteria will be used for further study and questionnaire. Table 2.8 shows these

Many research papers reviewed by author and these ones chosen to be studied

for this research because they are quite recent works and they have reviewed so many

criteria with brief annotations.

Table 2.8 OS ERP selection criteria

|
|
|
|
1
|
|

2

No. Criteria

| Ease/speed of

t lmplementanon
.} .

- Total Price
'I
| Vendor support

i

| It refers to how fast and easily ERP systems can be implemented
|
| [46][41]

}

i

e
|

| System reliability

System usability

|
o
=
|
|

Tt refers to the t6tal 1 price of ERP s system implementation and hcensmg
[40)

Customers of propnetary ERP systems are locked in with the vendors. -

i Open source world has large enough communities, which could

| support OS ERP implementation [41]

 Proprietary vendor tries to be highly reliable but Open Source
community finds errors faster and solves it quickly [47]

It is unclear whether pro;inetary or open source ERP systems is easier
to use, but the OS community is likely to improve the system to the

evel that is more-or-less acceptable for most users [48]

Customization
|

|

l
|
| Integration
I

T
!
|

151'opr1etary ERP systems are often progralmned in vendor—spemﬁc

|  languages. Since open source ERP systems are programmed in widely

known programming languages, there are potential programmers who
can then do any customization [40]

|

|

Data Warehouse; OS ERP can be integrated with many by

customization of source [49]

‘ Organizational fit

F

| Procemses and functionality of OS ERP systems shall comply with the

' current organizational business processes [38] .
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Table 2.8 continue

' No. Criteria

‘ S R TP ‘ Fdnctionality of OS ERP Systéms meets the'need-é of SMEs. In
| 9 | Functionality et

| ; | addition, they can be easy to learn.
| SR I SR Y

The reputatmn of the vendor in the market, how the previous customer

evaluates them in terms of services.

10  Vendor reputation
This is obwously not so relevant for OS ERP since anyone can

. mvestlgate the sofiware without any prior commitment [38]

ali*:]'éxibility to change so as to fit the current business process and meet

the requirements of the organization

' Upgradmg Open Source ERP is free but Propnetary ERP customers
have to buy upgrade or pay an annual fee

2 Upgrades

P 11 i System flexibility
| i

Source: Author

’

2.7 Critical success factors and frameworks of OS ERP system
implementation

ERP systems are able to provide essential improvements in service quality,
productivity and competence, leading to decrease in service, cost, as well as
successful business decision-making [50]. However, ERP is a complicated system so
implementation is not as easy as software initialization, and many Organisations
would face some problems at different phases [51][52]. According to Wong (2005),
the main ERP failure factor is poor project management effectiveness. They have
identified other factors that lead to failed ERP implementation. The high rates of
failure forces operators to better understand the ERP implementation activity [53]. To
reduce the number of failure or to successfully implement ERP, CSF will have to be
identified.

Critical success factors are those strategic goals and competitive opportunities
that every individual department or Organisation must provide in order to be
competitive and successful. These are factors to which the company should pay
particular attention, since they determine success or faiture in the market. CSFs for
ERP implementation provide a model that helps Organisations identify critical issues
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in adoption processes [48].

Ngai (2008) identifies CSF in ERP system implementation within 10 different
regions. The paper is a literature review of 48 articles, which covers textbooks,
conference proceedings, journals, and doctoral dissertations. They have identified 18
CSFs for successful ERP implementation and more than 80 sub factors. Table 2.9
shows these most common CSFs. According to Ngai (2008), the most commonly
cited from these 18 factors was “Top management support” while another most
critical factor was “Clear and defined project plan”, even though it was not included

in the model.

Table 2.9 ERP implementation CSFs by Ngai et al. (2008)

No. Criteria 'No.  Criteria

1 | Topmanagementsupport | 10 | Project management
31 Appropriate business and IT legacy 1 Software/system development, testing
L ysysteths: i R R O e e
3 | Business plan/wsnon/goalsljustlﬁcatlon 12 | Data management
4  Business process reengmeenng i 13 m:g and “fplen_l.ej]iufi ket
5__} Change management culture and progmm 14 | ERP vendor
6 | Communication "\ "iw S B 15 | Organizational characteristics

';_ ERP teamwork and eoﬂm_llaosx-tion~ e 16 | Fit between ERP and busmess/process

8 Monitoring and evaluation c?peﬁbmanw 17 Nﬁho’rla! culture

|9 |Projectchampion |18 | Country-elated functional requirement |

Source: Ngai et al. (2008)

Finney and Corbett (2007) studied literature to identify ERP implementation
CSFs. They have reviewed about 45 of them and divided factors into two groups, viz.
strategic and tactical, following the model of Holland and Light (1999) (Figure 2.2).
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ERP implementation process
W

Figure 2.2 ERP implementation CSF model by Holland and Light (1999)

Source: Holland and Light (1999)
Strategic factors give a better overview of doable and tactical factors in terms of
quite specific and detailed skillful methods (Table 2.10).

- Sttt e

Table 2.10 ERP implementation CSFs by Finney and Corbet (2007)

Frim

management commitment and

9 | Managing cultural change

t " sconches [ 1t o il A

hooting/crises management
Source: Finney and Corbett (2007)
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Each of these factors has been explained by the authors and has been chosen as
the most obvious and critical ones. All authors have their own argument for selecting
them and they had ranked them according to their studies. Moreover, other
researchers provided frameworks with critical factors.

Al-Mudimigh (2001) provide a framework with CSFs for ERP implementation.
According to their framework, the implementation process ‘has three main levels
(Figure 2.3). They stated that most factors that have been identified as critical by

them and other researchers could be deployed on these levels [54]

Planning

.

‘ .
- Project Stiate%lc %
management eve %
- Change %\
management Tactical Level ‘%
- Training 7z v

Operational Level Ferrorming

Figure 2.3 ERP Systems Implementation Framework
Source: Al-Mudimigh et al. (2001)

However, Al-Mudimigh (2003) supported their framework after two years and
highlighted some of the factors that are conjectured to play a more prevailing role in
ERP implementation. Authors termed them as ‘dominant’ and stressed that they
ought to be monitored at all ERP project implementation stages. These factors are:
top management commitment, business case, change management, experienced
project management, a world-class training system, and communication process.

These have all been studied and supported in recent studies [54].
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Figure 2.4 Dominant factors model
Source: Al-Aboud (2011)

Moreover, these factors, as shown in Figure 2.4, are related to business
processes and people, and are thus highly interdependent. In other words, failure in
one factor can affect the overall ERP implementation project.

Another module from Bhatti (2005) is the use of CSFs to illustrate framework
(Figure 2.5). Many authors provided frameworks, modules and guidelines, and use

CSFs which proves that for ERP implementation, CSFs have to be identified.
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Figure 2.5 ERP systems implementation framework by Bhatti (2005)
Source: Bhatti (2005)

Besides, from the literature review, other researchers, Nah (2001), produced a
model of 11 critical success factors; and almost all of the aforementioned authors
cited this research in their study, and used their factors (Table 2.11). The reason for
this is that this model was confirmed on the basis of 55 ClOs opinions on

implementing ERP in their Organisations [45].
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Table 2.11 CSFs in ERP lmplementatmn by Nah et al. (2001)

No. Critical sucm.sfacte 75T R

T "r j'...."‘

Business plan and vision

Soﬂ:ware/system development, testing
and troubleshooting

Appropriate business and
systems

Source: Nah et al. (2003)

These factors were similarly identified by Somers and Nelson (2001) who
described 22 CSFs using responses of top management from 86 Organisations
implementing ERP (Table 2.12). They studied the relevant literature, over 110 case
studies, and included the critical requirements of practitioners and academicians.
These last two articles are the ones most cited by authors.

Table 2.12 CSFs in ERP implementation by Somers and Nelson (2001)

Data analysis & conversion

Source: Somers and Nelson (2001)
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According to the review of literature on frameworks and modules which
illustrate CSFs in ERP implementation, the model of 11 CSFs by Nah et al. (2001)
was chosen as the most complete and generally used one, and it is commonly cited
and supported by other authors [55][56][57][24][58][38][59][60]. These factors are
already presented in every previously mentioned module and f_'ramework. In most of

them, all 11 factors can be observed, or at least, factors very similar in meanings are

presented. Table 2.13 shows the chosen CFSs with some explanation and this model
will be further analysed.
Table 2.13 OS ERP CSFs

Appropriate
1 | business and IT
legacy systems

Required a certain degree of conformity to IT and organisahonal
change in order to successﬁﬂly mp]ement ERP [13][33]

”

i : Orgamsattons should be willing to adapt theu' busfﬁess proeesses to -
3 usmFss process fit the new information system require e,
TeSHBIIEEng degree of customisations and mod;:ﬁeauons in

?_‘"’_‘.; [551 [37]

Consistent, timely, open and fonest two-way co
requirements, expectations and comments [333

Communication
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Table 2.13 continue

' No. CSFs
R B S R
' Mo iaeai | Milestones and targets need to be actively monitored to track the
| !‘ evaluationgo ¢ | progress of an ERP project. Performance monitoring, regular reports
| and project hel ment monitor th
| — | and project updates can help manage itor the progress of the

' implementation effort [38]

e e e i e e 2 R

' r ' Visible senior manager or team committed to promote the
8 Project champion  implementation process and has power to set goals and legitimize
| j ' change [57]

[ I Management of scope, schedule, budget and measurements of

Pror i Success. Good project management is e‘ssentijal because success in
9 e ! ERP implementation, as in most IS projects, is commonly evaluated
!i based on the degree to which time and budget requirements are met
| ' | [55][38]
| | e s v R L R
3 Software/system Vigorous and sophisticated testing, troubleshooting and quick
| - development, ' response. Functionality and link with core procedures should be
0 testing and ’ established. Rigorous and sophisticated software testing eases
| ' troubleshooting implementation [57]
; ke Rl 4 8 o o e AN AL Vs Wi By s S e G i g
i The project must receive approval and support from top management.
‘ They must publicly and explicitly identify project as top priority; also
11 |{ ;Fltl);pr::nagement involve legitimizing change and );)rovide encouragement an s
' incentives, allocate appropriate resources and share system vision and
| tole [38][57]

Source: Author

2.8 Conclusion
This chapter gives a brief review of the literature related to ERP and its

implementation. It also studied more closely the description of ERP and SME. The
selection criteria and CSFs implementation were identified in keeping with the
research objectives; and the most adequate ones that are cited and supported by the
great majority of authors were chosen. In addition, the literature on ERP benefits and
growth in terms of OS ERP implementation were closely examined. Needless to say,

the data from this literature review will be used as secondary data for further analysis.
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METHODOLOGY

3.1 Introduction

Research methodology is a key part of any research, partly because it determines
how the researcher will solve the research problems [62]. Researchers use official
statistics that are published in journals, newsletters, and feports. Any missing
information is gotten from surveys, which gather the subjective opinions of people. It
is clear that the reliability of facts and conclusions of research depends for the most
part on the method used to gather and analyze the collected data and assumptions. So,
a properly chosen research methodology gives clear results and affects the final result
of the research.

In this chapter, the methodology of the research is outlined and the research
strategy presented. Moreover, this chapter outlines the approaches and procedures
that have been used. Research method; are always important because data collection
methods answer the question of how the data was collected. Data represents the result
of research and answers the question that is the focus of the study. In addition, this
part of the research also presents the research procedures, design of the study, and
data collection methods. Finally, the relevant ethical considerations will also be

discussed.

3.2 Justification for the paradigm and methodology

The way to study social facts and phenomena or gain specific understanding and
explanations is to describe the paradigm [63] Brunel and Morgan cited in [64] define
four paradigms: radical humanist, radical structuralist, functionalist, and interpretive.
These correspond to four conceptual measurements of radical change, regulation,
subjective, and objective.

This dissertation employs the functionalist paradigm, which has been defined as
problem-oriented with practical solution. Most business research orients towards a
functionalist paradigm [65]. The research target is to provide a framework for the

successful implementation of open source ERP system in Kazakhstan’s SMEs.

41



Research may be seen as a system of logically consistent, methodical, Organisational,
and technical procedures, all subordinated to the same goal of acquiring precise
objective data. Such research suggests that data is to be collected and evaluated from
different resources as literature and survey [66]. The relevant data from literature
ought to be clarified, supplemented, and evaluated with surveys. Moreover, the
survey gives a more significant data, in the sense that it is not found in the literature.
The literature reviewing method is quite simple. The literature review itself
presents a brief description of ERP, SME and open source ERP. Moreover, the
benefits and advantages would have to be identified. The selection criterion and
implementation critical success facfors would also have to be identified for
conducting a survey and producing a framework. The questionnaire is created by
ERP system implementation CSF and open source ERP system selection criterion

that were found in the literature.

3.3 Research approach

The key to the success of any research is its systematic and comprehensive
approach towards problem-solving. Usually, researchers use a combination of
qualitative and quantitative research methods, to achieve the objectives. However, the
method used in any research depends on the expected result, because, while success
depends on the method that has been chosen, the result depends on how effective the
method is used.

Conducting thorough and expert interviews relates to the qualitative research
method. The main difference between a qualitative and quantitative method is that in
the first case, the data is collected from a relatively small group of respondents and
not analysed by the mean of statistics, while the use of the quantitative method
studies a large group of people, and the data is subsequently analysed using statistical
methods [67].

In this research, a quantitative research approach is used, because it involves
conducting various surveys based on the use of structured closed questions to be

answered by a large number of respondents. The main objective of quantitative
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research is to obtain a numerical estimate of reaction from respondents to an event.
Such studies are used when accurate, statistically reliable numerical data is needed.

Depending on the research objectives, the study needs to identify which CSFs are
most important for implementing the OS ERP system, and also which criteria are
most influential for selecting the OS ERP. By the quantitative method, it was possible

to get accurate and detailed information from a large number of respondents.

3.4 Design of study

Sekaran (2002) states that the design of research is a monitoring strategy for
research study in which procedures and methods for gathering and examining the
information that have to be collected are specified. It is a strategy for testing
hypothesis. The strategy of research includes methods of selecting respondents for
participation in the research, data collection, and analysis.

According to Tan (2007), the mogt common types of research designs are case
studies, surveys, experiments, correlation or regression, comparisons, and historical
design. These are not only designs. For instance, Saunders (2009) add action
research, grounded theory, ethnography, and archival research. They also mentioned
designs like case study, survey, and experiment. In addition, Tan (2007) states that
research can contain more than one design of study; for example, a survey can be
done in a chosen industry, and additionally an in-depth case study of a specific
company from this industry can also be done.

The most appropriate design of study chosen for this research is survey, which is
a common and general strategy in management and business research. It answers to
questions like who, where, what, how many, and how much. Surveys allow for the
collecting of a large amount of information from a considerable part of the
population. A survey is frequently done via questionnaires, which are used in this
research because it is directed to the sample, while the data obtained from

questionnaires are standardized and easy to compare.
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3.5 Research procedures

Procedure starts with problem identification where the researcher determines
which problem will be investigated and what results need to be obtained in the end
[68]. The problem is always something that has yet to be studied. When the problem
is clear, the research strategy will be efficient. As a result, the problem allows for
obtaining new knowledge about the subject. |

This research procedure starts from the identification of the research problem,
question, aim and objectives, and after formulating all of these, the research topic is
identified. Then, a research proposal is set forth, which includes and clarifies the
research aim, question, and objectives; The literature review has been done to acquire
secondary data, while the research methodology has been identified by selecting the
appropriate research method and research approaches. To collect primary data, a

survey has been conducted.

3.6 Sampling

According to Ary (2009), the small collection of people that needs to be
surveyed or observed is defined as the sample, and the larger one is defined as the
population.

In this research, the target is small and medium sized enterprises, and for
obvious reasons it is close to being impossible to collect data from all SMEs in
Kazakhstan. However, for observation, a subset of the population has been studied.
The sample was chosen from self-selected individuals. The survey was in the form of
a questionnaire, and people involved in this questionnaire were from both vendor and
end-user environment. These respondents hail from SMEs in three big cities (Atyrau,

Almaty, Astana) that have implemented the ERP systems.

3.7 Data collection

Data collection is a very important stage of the study because the quality of
collected information ultimately affects the results. The collection of information

sources is meant to simplify the task of finding the necessary information. A research
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plan for gathering information was carried out, where information were collected in
the form of secondary and primary data. Research data collection methods are
divided into primary and secondary data collection methods.

Blaxter (2006) strongly suggest using a combination of both primary and
secondary data collection approaches in order to meet research objectives. As a rule,
the most appropriate data collection is a combination of primary and secondary
collection methods, as it provides the most comprehensive way to obtain reliable
information with minimal investment of time and money. In this research, both data

collection methods are used.

3.7.1 Primary data collection

The most frequently used primary data collection instruments include various
types of surveys, and about more than half of primary data collection methods are
interviews. There are several types of silrveys, and the survey method used in this
research is questionnaire. Questionnaire has been chosen to evaluate the importance
of the CSF and identify important criteria that influence the selection of OS ERP
systems. These CSFs and criteria have been found and clarified from the literature
and by using the respondents’ identified perception. The questionnaire had an
introductory part and four sections. The introductory part provides information for
respondents about this research and about the aim of the survey. The first section is
background information which identifies the respondents’ company background,
work position, and which ERP modules have been implemented. In the second
section, OS ERP selection criteria are given and respondents had to indicate a degree ‘
of importance to each criterion. The next section also deals with such a degree of
importance except that it concerns CSFs. The last section identifies the top 3 CSFs
for each stage of ERP implementation (pre-implementation, during-implementation,

post-implementation). The questionnaire is sent via email and social networks.
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3.7.2 Secondary data collection

Secondary data were used as the theoretical basis of this research and
methodology, and to establish a detailed perception of the knowledge related to ERP
and OS. Accordingly, secondary data collection gathers and analyses existing
secondary information, also called ‘a desk study’. Secondary information is data
collected previously for all kinds of purposes and in terms of content it is a study of
the available sources.

The secondary data used in this research is mainly from various research papers,
academic journals, articles, trade magazines, and books related to ERP systems and
open source topics. All identified sources and information found in these sources

have been studied and filtered according to their relevance to the research aim.

3.8 Data analysis methods

After collecting data, the next step/is data analysis. Data analysis is a process in
which data is assigned a certain value. Analysis consists of three separate stages:
editing, which means rejection of all inconsistent or damaged replies; tabulation, that
is, bringing together various responses and creating data tables; interpreting, in other
words, analysing tables and numbers and getting their actual meaning. To get
accurate, full and reliable primary information, a quantitative survey research
approach was selected. The data analysis method should be quantitative.

A quantitative research methodology deals with areas that need to be quantified,
and represents the collection and analysis of primary data. These kinds of studies are
usually carried out when accurate, statistically verified numerical data are needed.

Both qualitative and quantitative analysis passes all three analysis stages of
editing, tabulation, and interpreting. However, the issue is how the data should be
consolidated into a table and considered in advance at the planning stage of the study.
There might be cases where research fails because it might turn out that the
questionnaire cannot be parsed. Typically, data must be summarized as combination

tables so that the researcher can determine how respondents will answer the

questions.
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Questions for this research have been analysed and studied by the author in
research planning stages. The author made the decision about research procedures
and research methods like data collection and data analysis methods, as well as the
decision to use the quantitative analysis method before starting the methodology part.
The survey questions have also been done before, allowing the author an opportunity

to analyse each question separately for its meaning, correctness, understandability,

and importance.

3.9 Ethical consideration

This research involves questi(;nnaire participants voluntarily. Beforehand,
questionnaire respondents were informed about their rights and research purposes.
The survey was passed on to respondents individually through emails and social
networks. The important issue regarding the protection of respondents is how
information is processed. According/to the Ethics Fast-Track form, participants
should not be involved in any serious ethical threats; also, this form guarantees the
rights and protection of participants. In order to protect confidentiality, the author has

not put in any personal or private questions.

3.10 Conclusions

A correct methodology is important as it helps collect correct information.
Proper data collection, data analysis methods, and appropriate research approach or
procedures all make the final result of the study more reliable. This chapter provides
a brief explanation about methods used in this research and how the data have been
analysed. A quantitative research approach has been chosen as most suitable for this
study, and as a research strategy the questionnaire was chosen. Moreover, as the main
sources for data collection a combination of primary and secondary data is used.

Finally, having taken into account the relevant ethical considerations, the Ethics Fast-

Track form was chosen.
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PRESENTATION AND ANALYSIS OF DATA

4.1 Introduction

This chapter presents the analysis of data and explains the result of survey
findings. The result is based on participants’ answers to the survey questionnaires.
These respondents are those who have been involved in ERP system implementation
as well as those using the ERP system in Kazakhstan’s SMEs. The questionnaire was
conducted in the Russian language, but some questions were both in Russian and
English. All the data collected from the survey was translated into English and then

analysed. The questions were evaluated separately before being assigned into

understandable percentages.

4.2 Survey findings

In this survey, participants were péople from both the vendor environment who
have implemented or are implementing ERP systems, and end-user environment who
are using and are involved in ERP systems implementation processes in SMEs.
Vendors are those who provide system implementation (i.e. ERP systems) to both
SMEs and large enterprises, while end-users are those who are making use of these

systems.

The survey was passed on to respondents through emails and social networks.
All the participants gave brief responses, none of which were inconsistent or
damaged, so none of the replies were rejected. Although respondents were not
required to give any feedback, most of them gave feedback through email about the

questionnaire and about their answers to the questions.

4.2.1 Characteristics of the respondents

This research survey was conducted among 31 participants, 7 of whom were
from the vendor environment. Among them were a founder, business analyst, project
managers, consultants, and a programmer. From the end-user environment, 24 people

participated, among whom were business analysts, IT managers, leading IT
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specialists, DBMS specialists, IT engineers, senior programmer, system operators,

programmers, and an application engineer.

4.2.2 Questionnaire

The questionnaire had 4 sections, each section and section questions will be
analysed separately in order to ascertain the most appropriate information from the

gathered data. All the data will be shown using graphics and tables.

4.2.2.1 Section 1 — background

The first question of the first section was about company background. Although
the questionnaire was sent to people both from end-user and vendor environment,
Figure 4.1 shows that the vendor side was less responsive than the end-user side. As
shown below, about 77% of respondents are from the end-user environment, while
only 23% are from the vendor environment. This shows that the end-user

environment was more interested in doing this kind of questionnaire and in giving

replies.

B Vendor @ End user

e ——————————————— -

Figure 4.1 Percentage of respondents
The next question was conducted in order to find out about respondents’ work

position. Participants from the vendor environment were less in number, but the type
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of respondents varied. They were 2 project managers, 2 consultants, 1 business

analyst, 1 programmer, and even 1 founder who participated.
Business analyst
Founder
0

Programmer
Consultants

Project managers

1 2 3

Figure 4.2 Number of people from vendor environment

According to the gathered data, there were more participants from the end-user
environment, and accordingly the type of respondents was also more than from the
vendor side. From 24 respondents, there were 2 Business analysts, 5 I'T managers, 4
Lead IT specialists, 2 DBMS Specialists, 3 IT Engineers, 1 Senior Programmer, 4

Programmers, 2 System operators, and 1 Application engineer.

Application engineer

System operators
Programmers

Senior Programmer :

IT Engineers

DBMS Specialists

Lead IT specialists

IT managers

Business analyst

Figure 4.3 Number of people from end-user environment
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Figure 4.4 shows the ERP systems mentioned by respondents. These are ERP
systems that have been used or implemented by respondents from either vendor or
end-user environment. 34% of respondents mentioned SAP, which is a well-known
ERP. The next most popular ERP is 1C with 32%. This is a well-known Russian
company which is widely adopted in the Commonwealth of Independent States (CIS

countries).

’ Adempiere
i 4%
< b Compiere

Open ERP 2%
4%

Figure 4.4. Percentage of ERP systems mentioned by respondents

Table 4.1 shows that respondents have used only 3 of OS ERP systems. They
are Compiere, Adempiere and OpenERP, which in total were mentioned 5 times out
of 47. It means that OS ERP systems are not adopted widely among Kazakhstan’s
SMEs. Most of them prefer 1C, which is a trusted Russian ERP and absolutely
reliable in adoption by SMEs. Also, most prefer well-known SAP.

T

LYy 1
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o T W AT
PO i s
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Table 4.1 ERP systems mentioned by respondents
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Figure 4.5 shows modules that were adopted by respondents. The most
implemented module with 24% is Financial Management. This comes as no surprise

as most companies normally implement first of all Financial Management modules.

— —

M Financial Management
M Project Management

@ Customer Relationship
Management

@ Warehouse Management

@ Human Resource
Management

m Sales Management

Figure 4.5 Percentage of modules adopted by respondents
Other modules’ percentages are quite similar. Also, it can be seen from Table

4.2 that the numbers are not so different. From here, it can be said that all ERP
modules are well adopted by SMEs.

Financial Management :

Table 4.2 Modules adopted by respondents
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4.2.2.2 Section 2 — Criteria that influence the selection of an OS ERP

This section identifies the importance of each criterion that influences the
selection of OS ERP systems. Respondents choose from each level of importance as
in the following:

1 - Extremely critical and important for selection

2 - Critical and important for selection

3 - Somewhat critical and important for selection

4 - Important but not critical / necessary for selection

5 - Neither critical nor important for selection

Table 4.3 Criteria that influence the selection of an OS ERP

i “‘*?!3:,-';«'_ )
'%‘}mz-‘.: i

—Easdspeed ofplenon . - - ,\ . - X 1 . o

Table 4.3 shows the criteria that were in the questionnaire. As can be seen from
Figure 4.6 below, the author has calculated the various totals and they do not vary
much. All the 12 criteria are quite important according to respondents. The first
column of the table shows the number of selection by respondents at the level
“Extremely critical and important for selection” where most numbers are quite same.
On the other hand, the seventh column at the level “Neither critical nor important for

selection” shows only small numbers. This means that when it comes to selecting OS

ERP systems in SMEs, all these criteria are important.
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Figure 4.6 Criteria that influence the selection of an OS ERP

However, the aim of this section is to rank the OS ERP system selection criteria.
Table 4.4 below shows the ranking of these criteria according to respondents. It
shows that ranking first is Reliability, next Functionality, and then continued with
Customisation, which has the same rank as Organisational fit. These are the Top 3

0S ERP system selection criteria in Kazakhstan’s SMEs according to respondents.

Table 4.4 Rank of OS ERP system selection criteria




Besides, respondents were asked to give some more criteria not mentioned by
author, but which in their opinion were important. Most of them responded that there
are no other important criteria, and the author has indeed covered the most important
ones. However, some respondents replied that the author has skipped “Security”,

which is a very important criterion in selecting any enterprise systems.

4.2.2.3 Section 3 — Critical success factors

This section shows CSFs ranking. Respondents evaluated each of the factors in
terms of its importance in determining the success of implementing OS ERP systems
in Kazakhstan’s SMEs. They idenﬁﬁed the level of each factor’s importance as
follows:

1 - Extremely critical and important for success

2 - Critical and important for success

3 - Somewhat critical and import;mt for success

4 - Important but not critical / necessary for success

5 - Neither critical nor important for success

Table 4.5 CSFs of ERP system implementation
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Table 4.5 shows the CSFs and total of each factor. The factors’ totals are also
quite similar (Figure 4.7). It means that according to respondents, CSFs that have
been identified by the author from literature review are important for successfully

implementing an OS ERP system in Kazakhstan’s SMEs.

Top management support
Software/system development, testing
Project management

Project champion

Monitoring and evaluation of performance
ERP teamwork and composition
Communication

Change management and culture

Business process reengineering

Business plan and vision

Appropriate business and IT legacy

Figure 4.7 CSFs of ERP system implementation

Table 4.6 shows the ranking of CSFs. From there, it can be seen that the top 3
factors are Project management, Top management support, and Project champion.
According to respondents, these factors are very important for successfully
implementing OS ERP systems. All these factors are important because to implement
any system, it needs Top management support, then it has to have Project

management, and Project champion should lead this project.
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Table 4.6 Ranking CSFs

Lo
4

Project champion

11 Change management and culture

oy

In this section, there is the question of some extra factors that can be critical to
the successful implementation of OS ERP systems in Kazakhstan’s SMEs. Most
respondents replied that the key important factors are already presented, with just a

few pointing to “staff training” as critically important.

4.2.2.4 Section 4 — CSFs for implementation stages

This section identifies the top 3 CSFs according to their importance at ERP
system implementation stages. Table 4.7 shows these factors according to stages.
These stages are pre-implementation, which is the period before the actual
installation. During-implementation is when the system package has been installed
and Customisation has been started to map and satisfy the Organisation’s business

processes and Organisational needs. Post-implementation is the real adaptation

period.
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Table 4.7 CSFs for lmp!ementatlon stages
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4.3 Conclusion and findings

This chapter analyses the data gathered from the survey. All survey findings are
tabulated and shown in graphics. The analysis of data has helped identify some key
moments in the implementation of OS ERP systems in Kazakhstan’s SMEs, as well
as criteria and factors which are the main objectives of this study.

One of the most important points is that Kazakhstan’s SMEs are not tending
towards implementing the OS ERP systems. Table 4.1 shows that respondents used
only three OS ERP systems. Another interesting point is that all OS ERP system
selection criteria and implementation factors have quite the same importance
according to respendents (Table 4.4, Table 4.6). However, according to CSFs
ranking, Project management is ranked first, and there is a big difference with Top
management support that comes in second. This means that Kazakhstan’s SMEs care
most of all about Project management in implementation of the OS ERP system,
because without Top management support the project will not be able to get of the
ground, and if starts it needs to be well managed to avoid failure.

Moreover, the top CSFs for implementation stages are different from general
ranking (Table 4.7), which means that in general factors that are important generally
would have to be considered. However, for the stages, only factors that are important

at each separate stage have to be considered. Furthermore, these data findings will be

used to provide the artefact.
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ARTEFACT

5.1 Introduction to the artefact

This chapter is considered to be the most important in this study for it
summarises and presents the research findings through artefact and deliverables. The
key findings collected and analysed from survey questionnaire will be evaluated in
conjunction with the literature review in order to satisfy the general aim of this study,
which is providing a general framework for the successful implementation of OS

ERP system in Kazakhstan’s SMEs.

5.2 How the analysis was used to create artefact

In order to address the research question, primary research was carried out.
Primary data was collected based on a distributed questionnaire. This data was.
analysed and the final outcomes have been presented. It started from identifying what
ERP systems Kazakhstan’s SMEs are using. Although respondents were asked about
ERP, its purpose was to determine whether OS ERP systems are used by
Kazakhstan’s SMEs and which ones. As has been identified, respondents mentioned
only 3 OS ERP systems. The analysis shows that OS ERP systems are not widely
adopted in Kazakhstan’s SMEs.

Although participants were not required to give any feedback, most of them gave
feedback through email. According to those feedbacks, they either do not have
enough knowledge about OS ERP or are just unaware. Besides, they do not consider
OS ERP as an alternative solution. Most stated that in order to automate some
Organisational processes Of bring in certain modernisation measures within the

company, they chose the mostly used and known ERP as 1C or SAP, and then find a

vendor who implements it, because they meet core business needs. Besides,

participants stated that they did not follow any guide about the ERP implementation

process. They just tried to relay basic project management principles.

This gives the rationale for this study, because the purpose of this research is to

provide a framework for the successful implementation of OS ERP in Kazakhstan’s
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SMEs. There is big gap when it comes to the implementation of OS ERP. It might be
due to insufficient knowledge about it, because as identified from the literature
review, the chairman of the board of a national IT company stated that poor
awareness is a major barrier against implementing OS, and respondents also

mentioned poor awareness about OS ERP as a factor.

5.2.1 General framework for implementation of OS ERP

In order to provide such a framework, the literature review identified some OS
ERP implementation CSFs and criteria that motivate Organisations to select OS ERP.
They used surveys to identify the most influential ones for Kazakhstan’s SMEs and
ranked them according to importance.

The survey identified Reliability, Functionality, Customisation and
Organisational fit as the top inﬂuentia} criteria that motivate Kazakhstan’s SMEs to
select OS ERP, and these criteria are used to provide the framework, partly because
their totals are quite high. Another finding that is used in the framework is the top
CSFs. They are also ranked according to importance. As can be seen from the data
analysis and framework below (Figure 5.1), Project management, Top management
support, and Project champion were identified as the most critical factors for the
successful implementation of OS ERP system. These top 3 CSFs have been identified
as very critical for all implementation stages. Finally, in order to provide sufficient
framework, CSFs for implementation stages are identified. They have been
questioned independently, meaning that respondents show the top 3 CSF's for each of
the implementation stages separately.

Below, Figure 5.1 shows the framework that has been created from survey
findings. It is divided into two parts, selection and implementation. The selection part
comes first and consists of the most important criteria. It narrows down the
implementation part which is also divided into 2 parts, the main CSFs that have to be
considered at all implementation stages, and the implementation stages. The

implementation stages are divided into 3 phases as 3 implementation stages, which
consist of CSFs that are very important at each step.
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Figure 5.1 General framework for implementation of OS ERP system in
Kazakhstan’s SMEs

5.3 How the literature review was used to support the artefact
In order to collect secondary data, a literature review was carried out. To
conduct the questionnaire, all the necessary information was found from the

literature. Further, the survey outcomes were supported by the literature review

findings.
If Organisations successfully implement ERP, they could gain enormous

benefits. However, it can also be disastrous, especially if Organisations fail with the
implementation process. Se ERP implementation would not be the same for all
dustries. The main objectives of this study are to identify selection

enterprises or in
criteria and CSFs for implementation of OS ERP in Kazakhstan’s SMEs. -
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5.3.1 OS ERP selection criteria
ERP implementation is a hugely complicated process, and starts from a selection

of the system [70]. One of the objectives of this research was to identify OS ERP
selection criteria. From the literature, 12 criteria were identified which were used in
the survey in order to ascertain the most important ones for Kazakhstan’s SMEs.
Besides, they were ranked according to importance level. Table 5.1 shows these
criteria and a general comparison with those of Bernroider (2009) and Johansson and

Sudzina (2009). It shows only 12 ranked criteria from each, because for this survey

only 12 were taken.
Table 5.1 Comparison of selection criteria

Source: Author
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From the table, it can be said that almost the same criteria were identified but the
ranking is quite different. It means that for each type of industry or even each type of
enterprise, ERP selection criteria ranking could be diverse. For instance, the top
criteria for Kazakhstan’s SMEs were quite similar to the top criteria for European
Union countries identified by Bernroider (2009), and somewhat different from those
of Johansson and Sudzina (2009). So it means that for each-case, separate research

and analysis should be carried out.

5.3.2. OS ERP implementation CSFs

OS ERP implementation CSFs are also identified from the literature and ranked
according to importance level. Table 5.2 presents a general comparison of ranking
from survey findings with those of Nah (2003) and Somers and Nelson (2001). Table
5.1 presents only the top 11 factors by Somers and Nelson (2001) and Nah (2003),
because this study focuses on only 1 1'CSFs.

Table 5.2 Comparison of CSF

composition ‘

Software/system o
development, testing and
troubleshooting .
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Table 5.2 continue

CSF based on survey CSF by Somers and

‘ i
JJ No | fin dings ' Nelson (2001) 7 CSF by Nah et al. (2003)
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J | of performance : Exajeotichegmpron ; reengmeermg
f : N
9 e Commmnmﬁon . Vendor support i development, testing and
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' Business process | ; [ Monitoring and evaluation
J 1' foon o jf Careful package selection 1 STt

11 [ Change management and ! Data analysis & conversian Appropnaﬁ*busmess and IT
I culture ! legacy systems
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Source: Author
Despite the fact that CSFs are quite the same, the degree of importance is also

different as happened with the selection criteria, which totally proves that adoption of
ERP would not be the same for all industries and enterprises that are trying to realize
it. The reason for the difference is that in this study the main focus is the

implementation of OS ERP in Kazakhstan’s SMEs, and it also proves that for each

case CSFs have to be identified separately.

5.3.3 CSFs for implementation stages
A real understanding of the implementation process with all its aspects, factors

d stages help predict possible challenges and avoid all kinds of problems. Planning
in advance always helps to do the task better. Therefore, each step has to be well
organized and managed. According to the framework, the ERP implementation part
consists of three stages with CSFs that have been identified from a separate survey
for each stage. Moreover, as found above, despite the fact that there are already
existing models and frameworks, each case has to be evaluated separately.

Table 5.3 presents a general comparison of the author’s findings about stages against

the findings of Somers and Nelson (2001) and Nah (2003).
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Table 5.3 Comparison of CSF for implementation stages

Pre-Implementatmn stae

1. Appropriate business and IT
legacy systems

2. Business plan and vision
3.Business process

reengineering

b e e .""‘“ 0

Post-lm plementation slage
1. Monitoring and evaluation
of performance

2. Software/system
development, testing and
troubleshooting

3. Top management support

' Stage. Initiation
1. Architecture choices
2. Clear goals and objectives
3. Partnership with vendor
4. Top management support
5. Careful selection of package

| 4. Dedicated resources

5, Use of vendors’ tools

Preparation, anlsis, di_ i

Chartering phase
1. ERP teamwork and

composition.

2. Top management support

3. Business pl‘an and vision
4, Eﬂ’éetlve Qémmumcatlon
5. Prqeﬁt man&gement

6. Project Cl_larnpion
7. Appropriate business and IT
legacy systems.
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Table 5.3 continue

Stage° Acceptance mtenance

1. Interdepartmental Onward & Upward
communication 1. Business vision

2. Interdepartmental '

cooperation

3. Top management support
4. Project team competence
5. Education on new business

processes

3. Top management support
4. Vendor suppor
5. Partnership with vendor

Source: Author
As can be seen from the table, Somers and Nelson (2001) divided the

implementation process into 6 stages, Nah (2003) into 4 phases, while the author’s

into 3 stages. For instance, SOMETS and Nelson (2001) separated stages accordmg to
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the model of Cooper and Zmud (1990), while Nah (2003) based theirs on Markus and
Tanis (2000) ERP life cycle model. However, it does not matter how stages should be
divided; the key is that they have to be separately considered. The table shows that
CSFs are quite diverse. However, there are some that are similar at certain stages.

Again, it is because they are for different cases.

5.4 Framework
From survey and literature findings, a framework is created for OS ERP

implementation in Kazakhstan’s SMEs. As can be seen from Figure 5.1, the first
phase of the framework is OS ERP selection. As identified, ERP selection part cannot
be separated from implementation [71]. The framework shows that the OS ERP

selection part has the main criteria, which are identified as the most important

,’

Selection

When it comes to selecting OS ERP, Organisations must consider how the
system’s reliability satisfies their expectations [72]. Afterwards, they should consider
whether system functionality could be used for Organisational purposes. This
inues with identifying the Customisation level in order to customise functionality

cont

to meet business core tasks [40]. Moreover, Organisational fit also needs to be

considered, because it is better to choose a system that complies with current business
processes, in order to reduce system Customisation [73]. Anyway, some
Customisation will be carried out, but too much Customisation might create certain

challenges to implementation.

Implementation
When Organisations are satisfied and have chosen an OS ERP, then comes the

implementation leve
framework, it is divided into

for all stages, and the second one with C
project management should be the most important for all stages.

| It is also a very complicated process and according to the
2 segments, the first one with the most important CSFs

SFs for each implementation stage.

As can be seen,
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As identified from the literature review, the main ERP failure factor is poor project
management effectiveness [74]. So, at the beginning, core ERP project management
principles have to be identified according to the business goals and objectives [75].
At this phase, challenges should be evaluated and managed, as well as budget,
deadline and other aspects [76].

The project should be reviewed and approved by thé top management if it
satisfies core strategic goals [77]. Afterwards, the top management should support the
implementation project and identify the project champion.

Project champion leads the projectl and should have the power to set goals and
legitimize change [78]. It should also continually try to resolve challenges and
manage resistance [13].

These are three main factors critical for all stages of OS ERP implementation,
because every single phase should seitisfy the managed project plan, and should be
controlled by project champion, supported by the top management [79]. Each single

step should be well managed, planned and supported.

Implementation stages
The pre-implementation stage should start with the appropriate business and IT

legacy systems, which means Organisation should correspond to the required degree
of business functions and IT level in order to successfully implement ERP [13][21].

the business plan and vision should be identified. Clear, focused

Subsequently,
and long-term business plan, vision, goals and objectives should be identified
according to OS ERP benefits [55].

After setting up the business plan, business process reengineering takes place. In

order to
BPR shoul

When pre-
which is about i

the most critica

align business processes to the ERP system, and reduce system modification,
d be done according to a new business plan [57].

implementation activities are done, the actual implementation starts,
nstalling system package and Customisation. During implementation,
| factor according to the framework is ERP teamwork and

composition, because ERP implementation is not just installing software to end-users,
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but rather a much more complex process [4]. Therefore, teamwork and its

composition are very important. The team should be a mixture of consultants and
internal staff.

Of course, when teamwork is a key factor, communication should be taken into
consideration. According to the framework, the next CSF during the implementation
stage is communication. Consistent, timely, open and honest two-way
communication makes teamwork more effective [38].

However, project management was the main CSF for all stages, and during the
implementation stage it should be considered again separately, because the overall
project management is quite different from any detailed plan with well-defined tasks,
responsibilities and accurate estimation of required effort [75].

Lastly, the post-implementation stage comes. Here, the most critical is
monitoring and evaluation of performance because milestones and targets need to be
actively monitored to track the progres/s of ERP adoption. Performance monitoring,
regular reports about project updates can help management monitor progress [38].

This is followed with software/system development, testing and troubleshooting,
During monitoring, some issues might appear to be resolved, so a thorough and
sophisticated testing, troubleshooting and quick response should be carried out. A
further development of functionality to link with new core procedures should be
established [57].

Finally, top management support comes as CSF. It has also been identified as
critically important for all stages. However, further adoption also needs some contro]
and support from the top management. There were cases when ERP implementation

fails during last implementation and adoption phases [80].

5.5 Testing of the artefact
CSFs were identified as critical for successful implementation, and criteria as

important for the proper selection of OS ERP which are ranked according to their
importance for Kazakhstan SMEs. Moreover, this final result of ranked CSFs and

selection criteria has been reviewed and confirmed by consultant from vendor and IT
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manager from end-user environment who were involved in testing the artef:

The consultant totally agreed with these rankings and supported them f:Jt. |
“These are perfect rankings, and in selected specific cases just som e
criteria could be differently ranked but top ones are completely in- 'e Juetors e
cases”. The IT manager also agreed and added: “These are the mos}t) im e Jor o
and criteria, also their rankings are very suitable for Kazakhstan’s S;Zrtamfaftors
the selection criteria are very well ranked’. s- Specially,

The consultant and IT manager have also reviewed the framework
consultant states thus: “This framework’s complete flow of OS ERP im lwor . "[jhe
process and all criteria and factors are in the right place”. He higil’e”:manon
dividing the framework into parts was a good decision: “The author malj -
decision to divide the implementation process into selection and imple ¢a gr eat
because selection is the first phase of implementation. When custofze:: e::zof, '

o

implement the ERP system and they come to us
, they do not know whi
want”. o P they
Moreover, he agreed with dividing implementation into three part d
S an

identifying some CSFs for all stages: “The implementation part is very import
. ) ] ortant and
complicated. So in order to achieve success in implementation, each detail h

g detail has to be

considered in advance, and definitely each implementation stage needs to be pl
e planned

separately by considering
illustrates some very good allocation of CSFs. I absolutely agree with the author th
or tnat

to be factors that are important overall and separate ones for each st
a g e” .

factors that are very critical at each stage. This framework
: or.

there have
He also &
only the top factors a

most Organisations these fa
hich make this framework totally complete”.

e highlighted ranking and gave this suggestion: “For separate cases, if

ave some comments according to the criteria and CSFs: “Choosi '
e : sing

nd criteria for the framework was a good decision because f
or

ctors are more than enough, as there are parts, steps and

stages W
Finally, h
more detailed select

However, this framework isa

The IT manager also supporte

jon and implementation are needed, they can use ranks

Iready detailed and complete”.

d it and gave detailed comments, as well as
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highlighting certain parts and stages. He fully agreed with this framework, and stated:
“This is a well managed and planned framework. Most Organisations could follow it.
In our case, we just decided to implement 1C ERP and found a vendor to implement
it, so we did not consider alternative ERP systems”.

He approves dividing into parts and stages: “The framework is perfectly divided
into parts as selection and implementation which are also divided into stages. During
the implementation, we always had unpredicted problems at each stage, and we
spend more time than planned.”

Finally, he gave some recommendation: “Factors and criteria that are presented
in the framework may not be enough,' because both selection and implementation are
important and should be considered in detail. However, it is a general framework,
with parts and stages making it complete”.

Generally, the consultant and I’f manager both state that it is an absolutely.
complete, detailed and comprehensive framework, which means that this work is a

totally suitable framework for implementing OS ERP in Kazakhstan’s SMEs.

5.6 Conclusion
This chapter concludes this research and provides its artefact. The artefact is

drawn up according to the literature review and survey findings. The artefact realises
the general aim of this research, which is coming up with a framework for the

successful implementation of OS ERP in Kazakhstan’s SMEs. This chapter explains

step by step th
found that the framework is quite useful and clear. Therefore, this study has

is framework. Besides, two experts have tested it and both agreed and

successfully completed its purpose by having provided a suitable framework for

implementing the OS ERP system among Kazakhstan’s SMEs.
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CONCLUSIONS AND RECOMMENDATIONS

6.1 Introduction
This chapter summarizes this research work, and will clarify whether the

research aim has been achieved and research questions answered. This research
summary is presented and concluded with some recommendations. Subsequently,

some limitations faced while conducting the study are also presented. Finally,

suggestions for further research are put forward.

6.2 Conclusions relating to the 1.~esearch questions

In order to satisfy the research aim, the empirical literature on ERP was
examined. ERP implementation is a big, complicated, and high-risk project. In order
to avoid challenges, unpredicted problems and project failure need to be well
planned, organized and properly mar;aged. Organisations have to understand the
critical issues that influence the whole implementation activities.

A successful implementation of the ERP-system can give a company huge
benefits. However, it could be disastrous if the company has poor implementation

management.
The main question of this study was: How to successfully implement the Open

Source ERP system in Kazakhstan’s SMEs?
Moreover, as the target is Kazakhstan’s SMEs while the entire adoption process

of ERP would not be the same for all industries that are realizing it, to have a

successful implementation in Kazakhstan’s SMEs, two more critical questions would

need to be answered:
What are the OS ERP selection criteria according to Kazakhstan’s SMEs?

What are CSFs for implementing OS ERP system in Kazakhstan’s SMEs?

So. the general aim of this research is to provide a general framework for the

successful implementation of OS ERP-system in Kazakhstan’s SMEs. In order to

m, first of all, all the necessary literature would have to be studied and

achieve this ai
m the literature review, all the essential information was found. The

reviewed. Fro
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ERP benefits and OS advantages are investigated as well as the ERP implementation
model and frameworks. Ultimately, the OS ERP selection criteria and
implementation CSFs were found.

After the literature review, a survey was conducted and all data were studied and
analyzed. The selection criteria and implementation CSFs are used in the survey in
order to identify the most influential ones and provide ‘ranking according to
importance level.

From the survey and literature findings, a general framework was then proposed,
which consists of several steps and stages. The first part of the framework consists of
OS ERP selection criteria, which are the top criteria taken from the criteria ranking
according to survey findings. Then, the implementation stage followed with top
CSFs, which were found from CSF's ranking and survey results. Further, the proposed
framework was tested and evaluated by two experts, a consultant from a vendor
company and an IT manager from the ‘end-user environment. Both of them reviewed
and agreed that the framework is very suitable for Kazakhstan’s SMEs in order to
successfully implement the OS ERP system.

6.3 Recommendations and suggestions

The OS ERP is quite a new term for Kazakhstan, so it needs more in-depth
study. This research provides just the general framework for OS ERP
implementation. However, this is still not enough, because the OS ERP could be used
by large corporations and for them, it needs a more detailed and comprehensive guide
or plan. |

Moreover, this framework could be studied further, and more detailed sub-
factors could be added. The factors themselves might be quite unclear or not enough
to follow, but by conducting an in-depth survey and identifying more detailed sub-
factors, it could make this framework more comprehensive and hence more widely
applicable.

Additionally, expetrts suggested adding more selection criteria and factors,
because implementation is complicated, and there has to be more criteria énd factors
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in order to avoid possible issues in the foreseeable future. However, this is only a
general framework that is more focused on Kazakhstan’s SMEs.

Finally, it could be suggested that a more detailed framework could be provided
However, for Kazakhstan, OS ERP is quite new, and for the further development of.'
the OS ERP implementation framework, it will be better if OS ERP will be used

more widely.

6.4 Limitations
While conducting this study, there were some limiting factors. The most
. . . . . . OS
significant limitation was that it focused solely on Kazakhstan’s SMEs. OS ERP i
. is

quite innovative and new for Kazakhstan’s SMEs, even the term OS i

. o is not

widespread. So because of this limiting factor, it was not easy to collect prima d
ry an

secondary information.
Another limitation is that the surveyed group had to be specialists that have b
een

involved in ERP implementation in their SME, and it was quite a task to find th
Ind these

specialists.

6.5 Further research

This study is complete and comprehensive, with its main target bej h
ing the

provision of a framework for the successful implementation of OS ERP j
in

Kazakhstan’s SMEs. However, there are points that still need to be studied more. A
ore. As

have been identified from the literature review and survey findings, the poor level
> or level of

awareness among Kazakhstan’s Organisations about OS ERP points to the need fi
ora

more detailed research.
Until the day that OS ERP will be widely used by all kinds of Kazakh
stani

Organisations, this research could be taken as the basis and could be furth
rther

developed to satisfy the need of the current situation.
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6.6 Conclusion

Overall, this dissertation project may be considered as the initia] point of

departure for further research into this area. Hopefully, this research can be

considered as the basis for a more comprehensive study in the foreseeable future,
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