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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.



TYMIH 
byJI FLUIBIMH 3epTTey AITbI Herisri GetiMHeH KypayraH. OpOipeyiHi KbICKaLila 

cunaTtamacsl Oepinin, Tapaylap ToMeHye aTalbil Kepcertisren. 

«Kipicne» OeniMi aTairaH 3epTreyre fereH OacTankbl MarirymMaT Gepegi. OS 

ERP xylienepive Kipicne .kaHe OHbI 3epTTeyre WereH aIFbllWapTs!l peTingeri EPR 

TapHXbl - OCbI TAKBIPBINTbI 3epTTeyHiH OipgeH-Oip e3eri peTinge Gepinren. 

3epTTeyaiH Oapibik KaKeTTI cypakTapbl, aTall alitkaHya MocesIeHi TYKbIPbIMAay, 

MaKCaTTap MeH MiHJeTTepi, KbICKallia 2KoHe OeneK-OemeK KepceTireH. CoHbIMeH 

KaTap, oiicTeme, WeKTeyjlep MeH TepMHHDepsih AHbIKTaMaslapbl a Gap. 

«Ope6uetrepre WONy xKacay» TapaybIHbIH MakcaTbI Oobim ERP Oofprnima 

OapmbIK Ko %KeTIMai oneOueTTepai ycBINy x%KoHe Tanmay SonbIn TaObinagHl. bya 

Tapayga ERP kpIcKallla cuMaTTaMacbI M€H apTBIKUIbIJIbIKTapbl Ma3MYHJaazbl. 

AtTajiraH 3epTTeyiq OacTbI TaKkbIpbiOnr Oosbin OS ERP  xyiienepi 

TaObIIaTHIHObIKTaH, Gy Tapayga esre 3epTreywinepMeH ycbiHbimraH OS ERP 

*KYHelepikih Talgfaybl KepceTinegi. ConbimeH katap MyHga OS ERP xyienepin 

TaHaay KpuTepuitin alikbIHway MECH COTTIIKTIH CbIHUIbI] dakTOpapbIH m%xKy3ere 

acbipy a Oomagpl. 

«“ORicTeMe» TapaybIHwa OCbI aTasiraH 3epTTeyre KaTbICTbI OacTankbI 2%KoHe 

KaliTayiamMa JepekTepdi 2kHHakTay YH KOJaHbInraH oficTeme cuMattanagp. byn 

OKbIPMaHFa 3epTTeyiH oficTepi, AMaapbl 2KoHe CTpaTeruacbl Typasbl KaKeTTI 

aknlapat GOepeyi, coHmali-ak Here Jel OcbI opic-Tecingep TaHJasIFaHBIFbIHBIH 

ceOentTepi Typambl ga aiitpiaqbl Oran koca, on 3epTTey pocimmepinin 

CHMaTTaMacbiHaH, epektepgi YJITisepiH .xeHe oficTepiH 2HMHayaH xaHe 

Hepextepai TanqaynaH tTypagpl. AtTairaH TapaybIH KOPpBITBIHAbIChI peTiHye 

STUKAaIIBIK AMA KOMZAHBbIVIbIN, KOPbITBIHAbI WIbIFapbIa TBI. 

«IIpesenTaluMa %KoHeE epektepfi Tangay»  TapaybIHaa aHKeTasbik- 

cayavIHaMaHblH HOTWKeepi YCbIHBIIFAaH. SIFHM kecTenep MeH AMarpaMMasap TypiHye 

KepceTiireH epextepoi tTangay Gap. Mynya apdip cypakTslq HoTMxKenepi 

YCBIHBIIFaH %KoHe TayaHrad. AtTasiraH 3epTTeyre KaTBICTbI OapJIbIK TYKbIPbIM 

(KaHaJIBIKTap) Taqay *KaHe KOpbITBIHAbIay OapbiCcbIHda aTasIbIl OTiNeLI.



ApTeakT Tapaybinwa WepekTepdi Tanfay %KoHe TYKbIPbIM (2%KAHAIbIKTAapAbI) 

Oaralay KapacTbIpbiaybl %KOHe KOPBITHIHAbINAaHanbl. 3epTTey MoceneciH Welly 

MaKCaTBIHa, Tapaya - WepekTepyi Tayay apTedakTTb! KaIbINTAacTbIpy Yuin Kasai 

KOJMaHbUIFaH{bIFbl KepceTiseni. Cowan cou, apTeakTTbl Koay YWIH ofeOueTTepre 

WOy %*«Ypri3y Ma3MYyHAanagpl AptedakTTbl Taiway — Tapayobl asKrTaiiqel. 

KopsITBIHIbl peTiIHZe, «“KOPBITBIHDbI %KOHe YCBIHBICTap» Tapaybl OyKin 3epTTey 

OapbICbIHAa 2KacasiFaH 2KYMBICTHI *KMHAKTali gb. KopbiTbingbiFa Koca, MyHJa Gosatak 

3epTTeyjlep YIWJIH YCbIHBICTap MeH akblJI-KeHecTep Oepinren. KeiiOip wexteynep 

3epTTeyai Oackapy YUH apHanraH apHalinl Oepinren Oara peTiHge KapacTbIpbImaaEl.



PE3IOME 

HlaHHoe MccueqOBaHve COCTOMT H3 WeCTH OCHOBHBIX uacTel. InaBbl yKa3aHbl 

HWKe C KpaTKHM OMMCaHveM KaK Oro 43 HUX. 

[napa «BBegeHve B Uu3y4eHHe» aeT O3HAKOMHTEbHO-BCTYMHTeEIbHYIO 

HHopMallHio K JaHHOMy ucceqoBaHHto. Mctopusa EPR, B kayecTBe MpeANOcbIKH K 

McCue OBaHHIO M BBefeHHe B cuctembI OS ERP gaetca Kak KJO4 JaHHOrO nipeymeta 

v3syueHus. Bce HeoOxoaMMBle BOMpOCbI MccIeqOBaHHA, TaKHe KaK M310x%KeHHe 

MpoOseMbl, WeiH HW 3aqauu, Ob KpaTKO H OTZebHO omMcaHBl. K Tomy xe, 

METOJOJOIA, O(PaHH4eHHA HM ONpeeNeHHA TEPMHHOB TakxKe IIPHCYTCTBYIOT. 

Llenbio riaBer «O630p nuTepatypbD» ABIIAeTCA MpegocTaBleHHe WU aHaH3 

HOcTyNHOH uM MMerollelica mHTepaTyppr mo ERP. B 2To rnape 6yzeT KpaTKoe 

olHcaHHe HW npewmyulectpa ERP. Tak kak rmaBHoli TeMoH MaHHoro HccnezoBaHnA 

ABAeTCA CucTeMbI OS ERP, 9Ta rmaBa 6yyzeT BKIIHOUaTb B CeOa aHasIH3 CucTemMbI OS 

ERP, mpeayioxwKeHHBIX IpyruMu yccmeqoBaTenaMu. Jlanee TyT OyneT cneyOBaTB 

BbIABIeHHe KpHTepuax oTOopa cuctem OS ERP u peamMsallMH KpHTHYeCKHX 

bakTopos ycriexa. 

B rnape «Metogonorum SOyaeT ONMCaHa MeTOJONOFHA, MCNONb3OBaHHAaA AIA 

cOopa NepBHYHBIX HM BTOPHYHBIX AaHHBIX AIA WaHHOrO HcceqOBaHHA. STO AaerT 

YMTATeNIO TIOJIHYIO MH HeoOxoXHMy!O HHopmalwio oO MeTONAaX, MOAxonax u 

CTpaTervu MCCIe2OBaHMA, C KpaTKHM ONMCaHveM MpH4HH, MO KOTOPBIM OHH OBI 

BbIOpaHbl. Kpome Toro, OHO BKIOUaeT B CeO ONMCaHHe npollewyp HCcNeqOBaHHaA, 

cOop oOpa3l0B HM MeTonoB cOopa AaHHbIX H aHanH3 JaHHbIX. Yka3aHHas rasa 

3aBepLUMTCA STHYCCKHM NOAXOAOM HU OyeT Dano 3akmro4eHHe. 

B rilape lpeseHTallMa HW aHaIH3 DaHHbIX MpesOcTaBeH Pe3YIbTaT aHKeTOo- 

onpocHnka. To eCTb aHaH3 aHHbIX, KOTOpBIii GygeT NoKa3aH B Bue TabnuL u 

AuarpaMM. TyT MmpeOcTapneHbl HM NpoaHaM3upoBaHbl pe3yJIbTaTbI KaxKoro 

Bonipoca. Bce HeoOXxoqHMBIe BEIBOJI (OTKPbITHA) K JAaHHOMY HCCeqOBaHUIO GyzyT 

OTMCYeCHEI B TeyeHHe aHasIN3a H B 3aKIIOUCHMH. 

B rnape aptedaxt OyzyT paccMoTpeHbI 4 O6OOMIeHbI AHAIM3 TAHHBIX 4 OLleHKa 

BBIBOZOB (OTKppITHii). B wenax pellieHwa Bompoca uccmeqOBaHHA, B rape TaKxe



OyHeT MoKa3aHO, KaK aHaIM3 aHHbIX HCMONb3OBaICA ANA co3qaHUA apTedakta. 

HJanee OyfeT cleqoBaTs U3I02%KeHHe OTKPITHM O630pa HTepaTypsI AIA nNowWepxKKH 

aprepaxta. Anamu3 apredakta OyaeT 3aBepulaTs rmapy. B Ka¥ectBe 3aKmo4¥eHHA, 

rapa «PCKOMCHallMM HW 3aKMOYeHHA» OOOOMIMT NposenaHHy!o paboty B TeyeHHe 

Bcero UCceqOBaHHA. BMectTe c 3akJOUeHHeM TakoKe NpeJOCTaBsIeHbI peKoMeHszalMH 

M NpeqoxKeHHa Oa Oyaymero uccneqoBpanusa. Hexortopsie “orpaHwuenus OyqyT 

PaccMOTPeHBI B KadeCTBe HEKOTOPOH OL[eHKH JIA ypaBJleHHA HCCeqOBaHHeM.
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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 develop 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 “KazTransOil” 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 systems 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 Kazakh 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 
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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 number 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 enterprise (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 reports, 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, partnerships, 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 Gartner, 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 factors 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 esearch 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 properly 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 in 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 integrated 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 review 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 with 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 : i a Manufacturing 

ae ERP e 
Distribution Commerce 

Finance 

i
 

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 is 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, “The 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 TET 6 pie eonstaerse Te) 
| Revenues from — - Avérage number Revenues from ! Average number 

sales (million) — of employees sales (million) bie of employees” 
epee SE 6 ean ie es Sa ati eis eo eS ee _ * | rte Abe sect 

EU countries $1-10 50 $4-50 250 
L | Snes mcf sare a al 

Russia | $14 | 100 $14 | 250 
wee a a il i oe bodied ‘ : 

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 

SMEs, 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 

| Vendor | Measurement | Small business | Medium business ‘Corporation 
Ee ie ed Se oe MA ne ee SR ne seed Si i eee Le eee 

Annual ayes ae more than €100 
| SAP geome stapes upto €10 million upto €100 million © million 

| Microsoft | Number of | more than 500 | | | | computers | 1-24 computers | 25-499 computers | comet | 

Source: Kokurin and Zhunussov (2011) 

J 

2.4 Benefits of the ERP system 

Many researchers [29] have argued 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 (2011), 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 samara CAO) 

| Sub dimensions 

| Cost reduction 

‘No. | Dimensions 

| Cycle time reduction 

1. | Operational a Productivity 1 improvement 

Customer services improvement _ 

1.1 

1.2 

13. 

1.4. | Quality improvement 

es 
2.1. | Better resource management 

2. | Managerial 2.2. Improved decision making and planning — S 

23. ‘Performance improvement 

3.1. | Support business growth 

3 2. | Support business alliance 

3.3. | Build business innovations 

cae > Tategic 34, Build cost leadership _ is a BE fs 

3D) Generate product differentiation (including customization) 

3.6. ‘Build external linkages (customers and suppliers) _ 

: | 4.1. Build business flexibility for current and future changes 
em tr gp 

4. IT Infrastructure “42, IT costs reduction afi 

4,3, Increased IT infrastructure capability 
ee ee 

oy Support organizational changes 

5.2. | Facilitate Business learning tie Meee 
5. Organisational reel ‘Empowerment e Rid 

5.4. Built common visions 

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 companies 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 elobal 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 i 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) 

} 
Companty © | sess ) Commercial ERP OS ERP 

‘Small i Baie 25 ral I : ¢ 50.000 60 000 - | RG 000" ———— 

“Medium-sized | 100 trace hate $ 400 000° ia, $ 150 eC 

Te ee eS 
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. 

Bemroider et al. (2009) identified about 30 selection criteria and have used 17 for 

analysis of OS ERP. Table 2.5 shows these criteria, and it is clear that all of them can 

be used for proprietary and OS ERP selection. 

15 | Increased organizational flexibility 

A edie baled he 

3 | System flexibility | 17 | Reduced cycle times 

Connectivity 
yal: 

D1 ELE EL Y 

‘Organizational fit of system 

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 apoteil selection criteria ay Malie et al. (2008) 

Ne 0. Crit re: 1 ia 

A) Cost (affordability) 

| Te schnic: al er feria (infrastruc 

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 

| 
| 

| 
| 

| 

2 

4 

No. Criteria 

'| Ease/speed of 

EO plCHeHESuOe 
i) 

_ Total Price 

| Vendor support 

"| It refers to how fast and easily ERP systems can be implemented 
| 
| [461141] 

- 

se 

a cee 
} 

| System reliability 

System usability 

| 

e 
ai 

| 
1 

" Ttrefers to the total price of ERP : system implementation and licensing — 

[40] 

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

| 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 T proprietary 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 
| 

| 

| 
| Integration 

| 

+ 

| 
‘Proprietary ERP systems are often programmed i in vendor-specific 

| _ 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 
| | Processes 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 

[ "rd be be | Functionality of OS ERP systems meets the needs of SMEs. In 
| 9 | Functionality Peake 
| | | addition, they can be easy to learn. 
| | me iB Se AR eons Ooo Ns A 

The reputation of the vendor in the ‘market, how the previous customer. 

“evaluates them in terms of services. 
| 10 Vendor reputation | 
| This is obviously not so relevant for OS ERP. since anyone can 

/ _ investigate the software without any prior commitment [38] 

Flexibility to change so as to fit the current business process and meet 

the requirements of the organization 

| je obereding Open Source ERP ts free but Proprietary ERP customers 

| have to buy upgrade or pay an annual fee 
2 | Upgrades 

| 11 | System flexibility 

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 failure 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 | Topmanagement support == «10| Project management = 
2 | Appropriate business and IT legacy — 1 Software/system development, testing 

aly Ste igs ne aN i etn en iene owe 
3 | Business plan/vision/goals/justification 12 | Data management 

4 Business process Feenemee Dug. i ips 13 eee and eae tae 

5 | Change management culture and program 14 | ERP vendor 

6 | Communication, 0s 99s 15 Organizational characteristics 

aye ERP teamwork and composition. an 16 | Fit between ERP and business/process 

8 Monitoring and evaluation of performance 17 National culture 

9 [Project champion | 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 

eres 

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). 

- Se 

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

ats. 

management commitment and 

5 | Implementation strategy and timeframe 

9 | Managing cultural change _ 
pat 4 ee ee ee 

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 

i e: ~ Project ee % 

management eve ZB 

- Change Ze 

management Tactical Level % 

- Training t V 

Operational Level Perrorminig 

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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Top Management 
Commitment 

Dynamic Focused Change 
Business Case Management 

ERP Project 
Implementation 

Process 

World Class 
Training 

Communication | 

Experienced Project 
Management 

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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ERP Implementation Process Implementation CSFs 

Project Management 
Process redesign 
User training | 
Technological infrastructure 

Investiture _ Change management 

Risk Management 
ciel Top management support 

Final Preparation Communication — 
Team work 
User involvement 
Use ofconsultant -_ 
Clear goals and objectives 

“Analysis 

Implementation Success 

Project Business 
Qutcomes Outcomes - 

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 CIOs opinions on 

implementing ERP in their Organisations [45]. 
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Table 2.11 CSFs in ERP ip renentation el Nah et al. sani 

carom Alene 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) 

38



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 framework. 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 aril organisational 
erates 2 in order to saecesarully mipluor ERP [13138] 

Pa 

ae : Organisations should be willing to aco they business processes io ; 
3 usiness Process fit the new information system require sae 

Heed Ee eerine degree : of customisations and modifications in ERP 8) Sie 

Consistent, timely, open and hhonest two-way co 

requirements, expectations and comments en 
Communication 
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Table 2.13 continue 

No. CSFs 
|J——f--——- - ——- La SE SS oer 

| MenKouacnnd | Milestones and targets need to be actively monitored to track the 

| 7 | cleat f | progress of an ERP project. Performance monitoring, regular reports 

| and project hel ment monitor th | Seriimiahee | and project updates can help manage itor the progress of the 

_ implementation effort [38] 
in a en ee 

Visible senior manager or team committed to promote the 

8 Projectchampion — implementation process and has power to set goals and legitimize 

| ! change [57] 

| Management of scope, schedule, budget and measurements of 

poe | SUCCESS. Good project management is essential because success in 

9 aanacerene | ERP implementation, as in most IS projects, is commonly evaluated 
| based on the degree te which time and budget requirements are met 

| | [55][38] 

[ | SP he REE Pas ee RRS Sa ene 

| Software/system | Vigorous and sophisticated testing, troubleshooting and quick __ 

| _ development, _ response. Functionality and link with core procedures should be 

joao | testing and ! established. Rigorous and sophisticated software testing eases 

| | troubleshooting | implementation [57] 

| ae Wildes Beat evi Oran AW 7 Maa TUE tad acre Brean We bp ee Ue 

| ‘The project must receive approval and support from top management. 

They must publicly and explicitly identify project as top priority; also 

11 | eae involve legitimizing change and tie encouragement a 

incentives, allocate appropriate resources and share system vision and 

| role [38][S7]. 

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 reports. 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 methods 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. 
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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 factors 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 most 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 surveys, 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 questionnaire 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 people 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 ¢nvironment. This shows that the end-user 

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

replies. 

@ Vendor @ End user 

eas =o 

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 | 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 IT managers, 4 

Lead IT specialists, 2 DBMS Specialists, 3 IT Engineers, 1 Senior Programmer, 4 

Programmers, 2 System operators, and | 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 

é 4% 

\ | 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. 

Ds 

io Se AO lta 

Mal wey is 
Vis fe tarled fits 

faba cg co 

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. 
— = 

® Financial Management 

@ Project Management 

@ Customer Relationship 
Management 

@ Warehouse Management 

®@ Human Resource 

Management 

@ 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? that the numbers are not so different. From here, it can be said that all ERP 

modules are well adopted by SMEs. 

Financial Management 

Customer Relationship Management ore 

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: 

| - 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 No. sak 
NO. fi 

Hescsneedt implementation mC Ne ee SS ; 

Vend Fsupport 

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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Upgrades 
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Vendor reputation 
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Organizational fit 
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Customization 

Ease of use 
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Vendor support 

Total price 

Ease/speed of implementation 

160 

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 

OS 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 identified 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 important 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 

0 20 40 60 gs0 100 120 140 160 

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 
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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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| | \ troubleshooting 

| Business process . Top 3 | Teengineene Project management Top management support 

ye Minn. Semi a Paee = PSE © 

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 respondents (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. 

58



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 influential 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 CSFs 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. So 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 | 1CSFs. 

Table 5.2 Comparison of CSF 

composition 

Software/system x 

development, testing and 

troubleshooting 
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Table 5.2 continue 

| _ CSF based on survey | CSF by Somers and | No | fin dings Nelson (2001) CSF by Nah et al. (2003) 
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ie of poe | J pen | Teengineering Sa ae 

| 9 Communication _ Vendor support. _ development, testing and 
lL. eon ea aS ee rssh her cae ; troubleshooting 

| Business process ; | Monitoring and evaluation | ire feenemiceane | Careful package selection f aipecharntance 

| 44 k Change management ae Dn Data analysis & conversion Appropriate business and IT 
us legacy (SYSTEMS Hh. 

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 CSF's 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‘iiplenencatid Ore 

1. Appropriate business and IT 

legacy systems 

2. Business plan and vision 

3.Business process 

reengineering 

tated niet " 

Post-Im  Peaeat he stage 

1, Monitoring and evaluation | 

of performance 

2. Software/system 

development, testing and 

troubleshooting 

3. Top management support 

| “Stage: I 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, analysis, design : 

Chartering phase 

1. ERP teamwork and. 

composition. 

2. Top management support 

3. Business plan and vision 

4. Effective communication 

5. Project t management 

6. Project Champion 

7. Appropriate business and IT 

legacy systems. 
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Table 5.3 continue 

shee Accepeante “Maintenance 

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, Somers and Nelson (2001) separated stages according 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 the 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 project 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 satisfy 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, 

68



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 progress 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 control 

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 i | 

“These are perfect rankings, and in selected specific cases just som _ 

criteria could be differently ranked but top ones are completely in-l fen or 

cases”. The IT manager also agreed and added: “These are the woe im vine or mes 

and criteria, also their rankings are very suitable for Kazakhstan’s renee 

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 _ . The 

process and all criteria and factors are in the right place”. He hiohtighted th 

dividing the framework into parts was a good decision: “The author vad a 

decision to divide the implementation process into selection and imple 74 eat 

because selection is the first phase of implementation. When vustomers rood . ) 

implement the ERP system and they come to us , they do not know whi 

want’. 
iad 

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 
, 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 that 

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

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

there have 

He also g 

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 : 
mn : sing 

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

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

stages W 

Finally, h 

more detailed select 

However, this framework is a 

The IT manager also supporte 

ion 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 IC 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 IT 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 research 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 managed. 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 CSF 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 CSFs 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, experts suggested adding more selection criteria and factors, 

because implementation is complicated, and there has to be more criteria and 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 
. . . . . °° 

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 
a 

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 bei 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 f 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 initial 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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