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ABSTRACT 

This master‟s thesis presents a model for calculating the total cost of ownership 

(TCO) of relatively small ERP implementations, including two years of running 

the system. The main factors affecting the cost items in the model are also 

analyzed, based in part on four case projects that the consultancy company 

Acando has carried out recently and in part on literature. The case projects were 

investigated through interviews with key actors in the projects from Acando and 

the customer, and through invoicing and project documentation in Acando‟s 

databases. It is important to note that it is the cost side of the projects that is in 

focus in this thesis. Realized value at the customer is thus not included in the 

TCO model or further analysis. 

The model is built based on previous models for assessing the TCO of ERP 

implementations, but adapted in several ways to the context of the four case 

projects in the study. The costs of the case projects are mapped individually into 

the TCO model, and the total costs for the customers of the projects are 

calculated and presented. This results in a TCO for each of the four projects of 

between 4 and 9 MSEK. The model makes a clear distinction between internal 

and external time and resources that are invested in a project. This underlines 

how an implementation project is a cooperative effort between vendor and 

customer. 

Important factors found that affect the TCO of implementation projects include 

all the seven categories of success factors that Nah and Delgado find in their 

extensive literature review on the subject. The most significant of these 

categories of factors are shown to be top management support and project 

management. This is largely because these influence the impact of many of the 

other factors. All factors are interrelated though, and it is at times difficult to 

identify which is the main factor in a certain course of events. Looking more into 

detail concerning the cost affecting factors the most important factors identified 

in the case studies were the following: 

 Amount of resources allocated to the project by top management 

 Priority of the project in the organization 

 Skill and experience of the customer project manager 
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 Control and follow-up procedures  

 Communication between stakeholders regarding expectations and  

project scope 

 The amount and complexity of integrations, customizations, data 

migration and testing  

 Type of contract regarding pricing and risk sharing 

 Change management effort 
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SAMMANFATTNING 

Detta examensarbete presenterar en modell för totalkostnader (TCO eller Total 

Cost of Ownership) av relativt små ERP-implementationer, inklusive två års drift 

av systemet. De viktigaste faktorer som påverkar kostnadsposterna i modellen 

analyseras också, baserat delvis på fyra implementationsprojekt som 

konsultföretaget Acando nyligen har utfört och delvis på litteratur. Projekten 

undersöktes genom intervjuer med nyckelpersoner i projekten från både Acando 

och kund, och genom fakturering och projektdokumentation från Acandos 

databaser. Det är viktigt att vara medveten om att det är kostnadssidan av 

projekten som står i fokus i denna rapport. Realiserat värde hos kunden är alltså 

inte inkluderat i TCO-modellen eller vidare analys. 

Modellen är baserad delvis på tidigare modeller för att utvärdera TCO av ERP-

implementationer, men anpassad för kontexten hos de fyra projekten i studien. 

Kostnaderna i de studerade projekten mappas in i TCO-modellen, och de totala 

kostnaderna för projektens kunder presenteras. Resultaten visar på en total 

kostnad för projekten för mellan 4 och 9 miljoner kronor. Modellen gör en tydlig 

distinktion mellan intern och extern tid och resurser som investeras i ett projekt. 

Detta understryker hur ett implementationsprojekt är ett samarbete mellan 

säljare och kund. 

Viktiga faktorer som befunnits påverka totalkostnaderna av 

implementationsprojekt inkluderar alla sju kategorier av framgångsfaktorer som 

Nah och Delgado hittar i sin omfattande litteraturstudie i ämnet. De viktigaste av 

dessa kategorier visas vara stöd från ledningen och projektledning. Detta beror 

till stor del på att dessa påverkar vikten av många andra faktorer. Alla faktorer är 

relaterade dock, och det ligger många svårigheter i att försöka utreda vilka som är 

de huvudsakliga faktorerna i ett visst skeende. Ser vi mer i detalj på vilka 

individuella kostnadspåverkande faktorer som identifierats i studierna är de som 

följer:  

 Mängd resurser som ledningen allokerar till ett projekt 

 Projektets prioritet i organisationen 

 Kunskap och erfarenhet hos kundens projektledare 

 Styrning och uppföljningsprocesser 
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 Kommunikation mellan intressenter angående förväntningar och 

projektets omfattning 

 Mängden och komplexitet hos integrationer, anpassningar, 

datamigrering och testning 

 Kontraktets utformning vad gäller prissättning och riskdelning 

 Förändringsledning 
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1 INTRODUCTION 

This report is a master’s thesis written at the department of Economic Information Systems at 

Linköping University, Sweden. 

This chapter introduces the reader to the background of the thesis in order to explain its purpose 

and the research questions that have aided the work towards fulfilling the purpose. The chapter 

is then concluded by stating the scope and limitations of the thesis and presenting an outline of 

the rest of the report. 

1.1 BACKGROUND 

Implementing Enterprise Resource Planning (ERP) systems is a major 

undertaking, and even if the systems have the advertised functionality, 

companies often experience costly difficulties in the implementation and 

subsequent maintenance of the system. In fact, according to research by Gartner 

Group, even after three years, 70 percent of all ERP projects fail to be fully 

implemented. (Gargeya & Cydnee, 2005, p. 501)  

Moreover, it is predicted that with a probability of 0.7, 40 percent of ERP 

implementations carried out during 2009 will exceed budgeted time and money 

by a minimum of 50 percent. (Gartner Research in (Phelan, 2006, p. 3)) 

It is obviously a complex problem to analyze the costs of ERP implementations, 

and this thesis addresses this problem from a post-implementation perspective. 

Finding out what costs are induced for a customer during and after an 

implementation is a problem that has been addressed many times before, and a 

number of models have been designed in order to try and capture the costs. 

Naturally, it lies in the interest of the customer to know about the costs of a 

system that is procured, and also what factors affect these costs, so that they can 

be kept down to a minimum.  

There is an interest for these things from the vendor‟s side too, in the sense that 

lower total costs will give a more content customer. Also, no matter what 

numbers the vendor chooses to discuss with the customer in the procurement 

process, it is an advantage to know as much as possible about costs from both 

sides. Knowing about factors that affect the customer‟s costs also allows for 

working towards making implementations a better business case for the 
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customer. There is an additional interest from the vendor supporting this 

particular study. That interest lies in finding out the margins and possible 

explanations for them of different parts of the completed projects through the 

cost calculations. 

This master‟s thesis will investigate four completed ERP implementations in 

detail when it comes to their costs and what factors have affected the size of 

these costs.  Both the costs induced during the project, and those induced up to 

two years after the projects‟ completion will be investigated. Based on literature 

and the situation in the case projects, a TCO model will be created and used to 

track the costs in the cases. Factors affecting these costs will be analyzed through 

interviews, studies of internal project documentation and literature on the 

subject. 

Next, the subject of this thesis will be described in more detail, starting with 

explanations of ERP systems, their costs and TCO models. 

1.2 WHAT IS AN ERP SYSTEM? 

An Enterprise Resource Planning (ERP) system is a computer-based information 

system used to integrate a company‟s business functions and applications, aiming 

to streamline its processes and increase overall efficiency. (Olhager & Selldin, 

2002, s. 365)(Sandoe et al., 2001 in (Gargeya & Brady, 2005, p. 502)) Usually an 

ERP system contains comprehensive software modules for production planning, 

finance and controlling, sales and distribution, materials management etc. Such a 

system facilitates the information flow between the company‟s processes and 

allows better real time visibility and control over a company‟s processes. A main 

reason for why an ERP implementation is such a major undertaking is that the 

system imposes an organizational infrastructure and business logic affecting the 

way people work. (Shehab, Sharp, Supramaniam, & Spedding, 2004, p. 359)  

The amount of literature and studies on ERP implementation projects is 

extensive and has contributed to improved understanding of what the biggest 

risks are as well as the most important factors contributing to implementation 

success. The usage of ERP is wide-spread in a large variety of industries, and 

originally being used in mainly large capital intensive industries, ERP systems are 

now also a necessity in many small to medium sized enterprises (SME) (Shehab, 

Sharp, Supramaniam, & Spedding, 2004, p. 359). 
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1.3 THE COSTS OF ERP 

The investment in an ERP system needs to be supported by a solid business case 

that enables the understanding of the system, where both the benefits and the 

costs of the system are formally assessed. (Gargeya & Brady, 2005, p. 503) There 

is a high level of complexity though in measuring the benefits and costs, since 

the benefits can be non-financial and intangible and the costs can be both direct 

and indirect. (Irani, Ezingeard, & Grieve, Costing the true costs of IT/IS 

investments in manufacturing: a focus during management decision making, 

1998) For example, whereas software and hardware costs are tangible and easily 

quantified, the personnel costs are much more difficult to quantify. As it 

happens, the intangible costs constitute a significant part of the total costs of an 

implementation. The elusive nature of the less quantifiable costs has caused them 

to receive less attention in investment decisions. (Gargeya & Brady, 2005, p. 503) 

Senior management making investment decisions often focus on the 

quantifiable, direct costs and let those decide the project‟s budget.  

There are a multitude of cost taxonomies for identifying different cost elements 

in information system implementations, and while different taxonomies choose 

to emphasize different cost factors, they all overlap. (Irani, Ghoneim, & Love, 

2006, p. 1106) As mentioned, it is the social and organizational aspects that make 

the evaluation of IT investments difficult. It is essential, however, to evaluate 

projects beyond their direct and tangible costs, since focusing only on direct 

costs means underestimating the required resources and budget for the 

implementation, which “may not only result in additional costs but may even 

jeopardize the perceived „success‟ of the investment”. (Irani, Ezingeard, & 

Grieve, 1998, p. 40) Moreover, if the hidden and indirect costs can be identified, 

they can also be managed. (Irani, Ghoneim, & Love, 2006, p. 1119) 

1.4 TOTAL COST OF OWNERSHIP 

When investing in ERP systems customers naturally want high delivered 

business value at low total costs of implementing and maintaining the ERP 

systems. Both business benefits and costs make up the business case, and 

according to the Gartner Group, thorough cost estimation methods are essential 

in creating a robust business case for an ERP investment (Gartner RAS Core 

Research, 2009, p. 1). 
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One common term for evaluating the costs of an ERP system, and indeed 

relevant to any investment decision, is Total Cost of Ownership (TCO). The 

basic concept of TCO involves calculating the total costs of owning a product, 

system or item during a certain period of time, which includes looking at both 

the initial acquisition costs and the ongoing costs of ownership per year (Nucleus 

Research (2002) in (Fischer & Lugg, 2006, p. 2)). The TCO concept is very 

similar to life cycle costing and product life cycle cost (Ferrin & Plank, Total 

Cost of Ownership Models: An Exploratory Study, 2002, p. 18) and often uses 2 

or 3 years as time horizon when estimating ongoing costs.  

The main usage of calculating the TCO is to investigate the costs of an 

investment decision and then compare different scenarios in order to find the 

option offering the lowest total costs. According to Dalrymple & Kelly ”the real 

power of TCO is its ability to objectively compare multiple courses of action” 

(Dalrymple & Kelly, 2003, p. 50). However, there is no generic TCO model and 

the cost estimation method should be customized to local conditions.(Fischer & 

Lugg, The real cost of ILS ownership, 2006, p. 113) In fact, many ERP suppliers 

and vendors have developed their own TCO models and methods of cost 

estimation in order to show customers the total and yearly costs of their systems. 

1.5 PROBLEM DISCUSSION AND CONTRIBUTION TO RESEARCH  

The research for the thesis was performed at the company Acando‟s head office 

in Stockholm. When procuring and implementing an ERP system, the customers 

normally find the need of assistance and technical expertise within several areas. 

Acando is one such company that is both a vendor of ERP systems and a 

provider of consultancy services relating to the implementation of these systems. 

These services mainly include helping the customer in analyzing requirements 

and purchasing system as well as to implement, rollout and administer the 

system. Acando offers such services relating to ERP systems developed by their 

business partners SAP and Microsoft. (Acando AB) 

In order to stay competitive in the market, Acando strives to offer high business 

value, short project times and low total costs (Acando AB). It lies in their interest 

to offer customers a low TCO of their implemented ERP systems. Customers 

naturally want to complete the projects in short time at low costs, but projects 

can, and as mentioned often do, run into difficulties that cause delays and 

increase costs.   
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As discussed, it is therefore important not to underestimate the project budget 

and necessary resources to build a solid business case based on both visible and 

less visible costs. Doing so gives a better understanding of what the 

implementation requires both in terms of external consultancy costs and the 

necessary internal time the customer needs to invest in order for the project to 

become successful. Naturally both parties want the project to be successful, but 

for Acando a project completed according to contract means reaching the 

required profit margins, a successful reference project to use in marketing, but 

most of all a content customer with which to build a lasting business 

relationship. The other interest from Acando‟s side in this thesis concerning 

calculating margins was described in the beginning of this section. 

When it comes to research, this thesis makes a contribution in building a TCO 

model suited for the context at hand, and finding relationships between success 

factors and the TCO in this context. Unsurprisingly, research has shown that it is 

in general very difficult to make TCO-calculations, and that there is a need for 

more case based research to increase knowledge of how cost drivers work in 

different settings (Ferrin & Plank, Total Cost of Ownership Models: An 

Exploratory Study, 2002, p. 28). As mentioned, there is research on success and 

risk factors in ERP implementations, but few have studied the relationship 

between these factors and the ERP‟s TCO, especially in the context of small 

implementations in Sweden. 

1.6 PURPOSE OF THE THESIS 

The purpose of this master‟s thesis is to build a TCO model to use for estimating 

the TCO in a number of completed ERP implementation projects and identify 

the main factors that affect the cost items in the model. 

1.7 RESEARCH QUESTIONS 

1) What should be included in a TCO model for evaluating ERP costs? 

2) What is the estimated TCO in four recent ERP implementation 

projects? 

3) Which are the main factors that affect the TCOs of the projects, and 

what is the extent of the effects? 
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1.8 DELIMITATIONS AND SCOPE 

In order to create a complete business case for an ERP implementation project, 

the total costs must be contrasted with the benefits and values brought on by the 

implementation. This master‟s thesis, however, focuses on solely investigating 

the cost aspects. This delimitation firstly aims to increase the quality of the 

research in the field. Secondly, this delimitation is mainly due to the authors‟ 

possibilities of actually being able to study the delivered business value in a 

number of implementation projects after they have been completed. Information 

about realized benefits has not been documented by the customers, and is very 

difficult to track some time after the projects have been completed. It would 

have been necessary to follow projects over some time to calculate realized value, 

and this study was limited to 20 weeks. 

This study has also been limited to investigating factors affecting costs that 

originate within the vendor or customer organization. Turbulence on the market 

of the customer or of the ERP systems and other external factors are excluded 

from the scope.  

There are some insurmountable limits to the information that is possible to 

extract about projects that have been completed. The persons that are 

interviewed are key persons in the projects, but end users and consultants 

working closer to the system have not been interviewed. This limits the level of 

detail when it comes to areas such as issues with integrations and testing during 

implementation.  

Costs for procuring ERP systems have not been included in the TCO 

calculations. The negotiations involved in the procurement process have not 

been analyzed in detail either. They are identified as affecting costs at times, but 

delving deeper into exactly how negotiations affect costs is outside of the scope 

of this thesis. Another cost item that falls outside of scope is the internal time for 

using the system once it has been implemented. In order to produce useful 

information, this would demand a detailed analysis of the use of the system as 

compared to the customer‟s old system to find relative changes in cost of use. 

Also, the multitude of ERP implementations that Acando has delivered that 

could have been investigated have been narrowed down to four projects because 

of limited access to information and the different nature of the implementations. 
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The details of how case projects have been chosen are specified further in 

section 2.2. 

1.9 OUTLINE OF THE THESIS 

The first chapter has introduced the background of the thesis and presented its 

purpose and research questions. The company Acando for which the thesis has 

been written has also been introduced. Chapter 2 describes the research 

methodology and also the more concrete steps that have been taken during the 

work with the thesis. Chapter 3 goes through some common project 

methodologies and the frame of reference for the thesis, including literature 

concerning TCO calculations and success and risk factors in ERP projects. A 

new TCO model is also developed and presented.  

Chapter 4 goes into detail of the four case implementations and uses the 

developed TCO model for presenting the customer costs in the cases. Chapter 5 

uses the theoretical foundation on risk and success factors in ERP 

implementations to analyze the factors affecting the case studies from a TCO 

perspective. The chapter is then summarized and it is described how the results 

of this study conform to literature.  

The final chapter, chapter 6, presents the conclusions of this thesis and goes 

further into detail concerning the lessons Acando and the customer can learn 

from the results. Lastly, the experiences from this study as to what information is 

possible to extract from projects post-implementation are discussed. 
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2 METHODOLOGY 

This chapter begins by motivating and describing the research methodology that is applied in this 

thesis. In this context, some principles for interpretative research are discussed as well as the 

possible basis for making generalizations from this research and the methodology for conducting 

interviews. Then the research process is described in terms of the steps that have been worked 

through. Lastly follows a critique of both the method applied and the sources used. 

2.1 RESEARCH METHODOLOGY 

It is included in the purpose of this thesis that case studies are to be made, 

investigating a number of different implementation projects. It is evident that 

qualitative information has to be analyzed in order for the purpose of this thesis 

to be reached. Eliciting factors and explanations behind costs and cost structures 

for the customer demands analysis of qualitative results from interviews in the 

form of storytelling and estimations of values. According to Hunter, a qualitative 

perspective is usually suitable when the subject area is relatively new. A 

qualitative perspective facilitates an “exploration of emerging constructs”. 

(Hunter, p. 1) This thesis deals with a new part of a field in which a lot of research 

has been made. The approach was to find information not by testing hypotheses, 

but by exploring situations, episodes and causalities. This approach is suitable for 

the purpose of this thesis since it allows for discovery of factors behind costs 

and other information that have not been anticipated. 

The research has not been all qualitative though, since an important part of the 

purpose is to build a TCO model, to fill with cost values. The analysis of these 

costs demands quantitative methods, to find themes in cost structures, and 

variations that might be explained through qualitative data. Using a combination 

of quantitative and qualitative data can according to (Eisenhardt, 1989, p. 538f) 

be synergistic. The different types of data can verify each other, and e.g. 

quantitative evidence can ”keep researchers from being carried away by vivid, 

but false, impressions in qualitative data.” (Eisenhardt, 1989, p. 538) 

There is an extensive amount of literature concerning research methodologies 

that goes way beyond the distinction between qualitative and quantitative 

research. It would be outside the scope of this thesis to explore this field in any 

detail. There is, however, a main distinction within IS (Information Systems) 

research between positivist and interpretative orientations, which are notable in 

this context. 
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According to Orlikowski and Baroudi, IS research is positivist if “…there is 

evidence of formal propositions, quantifiable measures of variables, hypothesis 

testing, and the drawing of inferences about a phenomenon from a 

representative sample to a stated population.” (Klein & Myers, 1999, p. 69) Here 

follows a few elements provided by Lee and Baskerville that is included in the 

positivist tradition, to explain in more detail what positivism means: “(1) Inquiry 

in the natural sciences, especially physics and astronomy, provides the model that 

inquiry in the social sciences needs to follow; (2) there is an objective reality or 

real world that exists independently of scientific researchers; (3) there is an 

emphasis on the principle that, in science, „all knowledge regarding matters of 

fact is based on the „positive‟ data of experience‟ rather than on mere opinion, 

speculation, or other unverifiable beliefs (Feigl 2002).” (Lee & Baskerville, 2003, 

p. 229) 

In contrast, IS research is interpretive if “…it is assumed that our knowledge of 

reality is gained only through social constructions such a language, 

consciousness, shared meanings, documents, tools, and other artifacts”. (Klein & 

Myers, 1999, p. 69) Lee and Baskerville explain that in the interpretive tradition, 

people‟s “subjective understandings” and the meanings that they create affect the 

result of the research. “In this sense, subjective meaning is objective reality”. 

(Lee & Baskerville, 2003, p. 230) Also, “it attempts to understand phenomena 

through the meanings that people assign to them”. (Klein & Myers, 1999, p. 69) 

To sum this up, the positivist tradition is influenced by the natural sciences and 

applies that approach on IS research, supposing that there is an objective reality 

to be found. The interpretive tradition is more subjective and acknowledges that 

thoughts, opinions and understandings affect what is found, and what can be 

found, through research. 

The research made in this thesis is neither entirely positivist nor interpretive. It 

includes elements from both of these traditions. The method used for the 

qualitative interviews is strongly influenced by the interpretive tradition, as is 

demonstrated below in discussing Klein & Myer‟s principles for interpretive field 

studies. The gathering of facts for and analysis of the TCO can, in contrast, be 

described as positivist. It certainly includes quantifiable measures of variables, i.e. 

the costs, and it constitutes a serious attempt to find the “objective” costs that 

different activities and factors have caused during projects.  
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As we will see, however, there are limits to the reliability of the costs that are 

found. Also, in presenting costs there is always some arbitrariness, since the 

choices of the presenter can make the same costs give different impressions in 

different models. An example of this lies in choosing what costs shall be 

attributed to what cost item.  

2.1.1 PRINCIPLES FOR INTERPRETIVE FIELD STUDIES  

(Klein & Myers, 1999) have put together a set of principles for interpretive field 

studies that are specifically targeted at research in Information Systems and 

highly relevant in the context of this thesis. They are especially useful when it 

comes to interview technique and interpreting interviews. According to the 

authors, it is up to the people doing research to judge whether, how and which 

of the principles that should be applied in any given research project. (Klein & 

Myers, 1999, p. 71) All of them have been taken into account to some extent in 

this thesis. Two of the principles and how they have been applied are described 

below, since they have had the most influence on the building of the method for 

this thesis. A summary of all Klein & Myers‟ seven principles for interpretive 

field research can be found in Appendix B.  

The first principle that has been applied in the research for this thesis is “The 

Principle of Interaction Between the Researchers and the Subjects”. It has been 

taken into account that what is analyzed is interpretations of reality, and that the 

interviewee is affected by the interviewers in many ways in the interview 

situation. According to Klein & Myers, “facts are produced as part and parcel of 

the social interaction of the researchers with the participants.” (Klein & Myers, 

1999, p. 74)  

The fact that the authors of this thesis are writing for the supplier of the system 

in question certainly affects to some degree what issues the interviewees choose 

to emphasize. They are e.g. likely to want to give a positive impression of how 

their company works with projects. Also, they might want to send signals to 

Acando through this research in the form of e.g. praise or complaints in regard 

to Acando‟s performance in the case projects. These effects have been 

minimized by making the companies anonymous, but the interviewees are still 

likely to feel some pride in making the company where they work look good. 

The same goes for the Acando interviewees. There is in both cases a risk of 

systematic distortions of answers that describes the interviewee‟s employer‟s 
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efforts in the projects as more or less spotless and puts blame for possible 

mistakes on the other company. These issues are closely related to what Klein & 

Myers also discuss under another principle, ”the principle of Suspicion”, to look 

out for systematic biases both among those researched and among researchers 

(Klein & Myers, 1999, p. 77f) 

The answers from interviewees are also affected by the way the questions are 

posed; a common mistake is to let one‟s preconceptions shine through in the 

phrasing of interview questions. As far as it has been possible, the questions 

asked during interviews have been open-ended. This way, the interview subjects 

have then been allowed to search their memory for how they experienced a 

certain event or time, and tell it the way they remembered it before answering 

more detailed questions. The question “could you describe the analysis phase of 

the project?” would for example be posed before more specific questions about 

who had what responsibility, how often meetings were held etc. Questions 

concerning events during the projects were as a rule posed in a chronological 

order, since it is usually easier to remember events in the order they occurred.  

The second principle applied is ”The Principle of Multiple Interpretations”. 

Different project members can have different interpretations of the same 

sequence of events, situations or causalities. (Klein & Myers, 1999, p. 77) (Each 

interviewee can only share with us the way they themselves interpret events and 

situations, and possibly how they interpret other people‟s interpretations. 

Differences we find between interpretations sometimes have high significance, 

since they can bring to the surface areas where the customer‟s understanding and 

the Acando consultants‟ understanding differed. Misunderstandings can affect 

the costs of projects in a very direct way. When there are conflicting 

interpretations between participants, this may also lead to revisions in the 

understandings of the researchers (Klein & Myers, 1999, p. 77). 

The two principles that have now been described, together with the five other 

that are presented in brief in Appendix B make up a basis for the research 

philosophy that has been applied in this thesis. The two principles that have been 

discussed are the ones that have had the most practical impact on how the 

research has been carried out. They are however very intimately connected to all 

the other five principles. Another that is worth at least mentioning is the first 

principle, “the principle of the hermeneutic circle”. That principle deal with how 
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human understanding is formed. The main idea is that understanding is created 

by iterating between the whole and the parts that make up the whole of a 

subject. (Klein & Myers, 1999, p. 77) 

2.1.2 GENERALIZABILITY 

It is not uncommon in IS research that there is an ambition to make 

generalizations out of a relatively small number of case studies. This raises 

difficult questions concerning how many examples of a particular observation 

are needed to draw a generalization with any certainty. Considering the famous 

“problem of induction”, identified by Hume, it is never justified to make 

generalizations, no matter the number of instances that are found supporting a 

certain theory or observation. It is simply never accepted to generalize at all. (Lee 

and Baskerville, p. 224) The reason for this is that generalizations always involve 

extrapolation “into a realm not represented by one‟s sample”. And that this 

extrapolation is made by “assuming one knows the relevant laws”. (emphasis 

from original) (Campbell and Stanley, 1963, p. 17) from (Lee and Baskerville, p. 

224) No matter how many times a hypothesis is supported, there is still the 

possibility that this support is based in nothing more than pure chance. 

Despite this, it is argued in Klein & Myers‟ “principle of Abstraction and 

Generalization” that it is possible to generalize if the reasoning is logically 

correct. The plausibility and strength of the logical reasoning is according to this 

view much more important than the number of samples. Lee & Baskerville agree 

that it is possible to make generalizations out of a small number of cases, but not 

in a statistical sense. (Lee & Baskerville, p. 222) If the conditions are similar, they 

argue that it is still possible to suggest probable and reasonable relationships 

outside of the set of cases examined. It is however up to the reader of such 

suggestions to determine if they are valid in a different setting where they are to 

be applied. In the context of this thesis, this would mean that it can be possible 

to make generalizations that are valid for implementation projects that have a 

certain number of properties in common with the projects under study. (Klein & 

Myers, p.75f)  

With this thesis, no attempt is made to make generalizations concerning the 

costs in the TCOs. No explicit generalizations are made from the four cases 

when it comes to factors behind the costs either. Instead, it is shown how factors 

have affected costs in the examined cases, and it is up to the reader to determine 
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where these lessons can be applied in projects outside of the sample of this 

thesis. Hopefully, some of the insights made in this process can be applied in 

future projects that are tolerably similar to the ones under study. 

2.1.3 INTERVIEW METHODOLOGY 

In planning and performing the interviews for this thesis, the principles for 

interpretative research were applied actively as described above. A book on 

qualitative interview techniques, “Kvalitativa Intervjuer” by Jan Trost, was also 

an important source of inspiration when it came to practical matters concerning 

for example how to act and how to listen actively during interviews. Those two 

sources where complemented with the article “Qualitative Interview 

Techniques” by M. Gordon Hunter on qualitative interview techniques 

specifically targeted at IS research.  

A methodology by McCracken for how to structure the questions during 

interviews was used. In the beginning of the interview, “grand tour” 

(McCracken, 1988) questions were asked. This means asking general and non-

directive questions partly in order to gain trust and get the interview on the road, 

and partly to gain a shared understanding of the more general aspects of the 

project under discussion. Questions asked at this stage deal with e.g. the 

interviewee‟s role in the project, what system was implemented or the 

interviewee‟s recollection of the project as a whole in retrospect. 

After this first stage, questions related to different main areas that were planned 

beforehand were asked, but still the questions were rather open-ended and 

different threads of discussion were pursued depending on the issues that 

surfaced. The areas discussed included the receiving project organization, the 

project steering and the users of the system. More specific questions regarding 

subject areas that were planned beforehand, such as different costs induced 

during the project and changes in the customer organization were asked towards 

the end of the interviews.  

During the entirety of the work with interviews the role of the researcher in 

qualitative studies as recommended by Thompson was kept in mind: “…to be 

open to possibilities afforded by the text rather than projecting a predetermined 

system of meanings onto the textual data”. (Hunter, p. 3) It is however not 

possible to carry out an interview entirely without prejudices and ”predetermined 
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systems of meanings”. The literature study did inspire the questions posed and 

also the interviewers‟ understanding of the answers given to a certain extent. As 

far as was feasible though, care was taken to make sure an understanding was 

achieved of the intended meanings of the interviewees, unrelated to what they 

“should” mean according to literature on the subject.  

A difficulty in all interviews has been the fact that the interviewees need to 

describe situations and events of the past. Retrospective questions are difficult in 

the sense that interviewees can only provide information on how they now look 

upon things in the past. (Kvalitativa Intervjuer, Jan Trost, p. 80) This is a 

problem that has been extenuated by comparing different perspectives, making it 

possible to build a more reliable picture of a course of events. This is related to 

the principle of multiple interpretations, as described previously. 

2.2 EXECUTION 

Eisenhardt‟s framework for building theories from case studies has been the 

most important source of inspiration in constructing the method for research. 

(Eisenhardt, 1989) The model is attached in Appendix A. 

The research question was defined in cooperation with the supervisors at 

Acando and the university to arrive at a question that would satisfy both 

academic and practical interests. An early task included selecting a number of 

suitable completed customer implementation projects to perform the case 

studies. The selection was discussed but primarily decided by the supervisor at 

Acando, which involved looking at a number of fairly similar projects in terms of 

scope and/or budget that had implemented Microsoft Dynamics AX or SAP. 

Other criteria were that the projects had been completed and that the 

relationship between Acando and the customer would allow for interview access 

to key personnel involved in the projects. A main reason to focus exclusively on 

Acando‟s customers for interviews was this access to key personnel that the 

contacts provided by Acando allowed for. During the customer selection some 

case studies were excluded, since certain companies did wish to participate due 

to time constraints or other factors. There was also possible case companies 

were the project documentation was not detailed enough.  

To quickly get a picture of the projects from the supplier‟s perspective, a number 

of interviews were held with project managers or sales managers involved in 
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steering groups in each case study.  Before and after each interview project 

documentation was studied to gather quantitative and qualitative information, 

which for example could include time reports, agreements, project plans and 

presentation material.  

A literature study was performed to find existing research on TCO-models and 

ERP implementation costs. Factors affecting ERP costs, such as risk and success 

factors, were also researched since these affect the project outcome and the 

realized costs. During this phase primarily databases, such as Business Source 

Premier and Emerald Insight, were searched for articles published in renowned 

journals and magazines. Material from Acando‟s intranet and publications from 

research and advisory firms such as Gartner were also studied.  

Moreover, the literature study also included research on case study analysis, 

methodology and articles on generalizability. These studies laid a solid 

foundation for developing the questions to the case study companies and 

developing the TCO-model structure to be used in investigating the cost 

components in each case. A number of semi-structured interviews were prepared 

and held with key actors in each customer organization. A majority of the 

questions were sent out prior to each interview in order for the interviewee to be 

able to prepare certain information. During interviews one author of this thesis 

asked the majority of the questions and the other took notes on a laptop. The 

authors switched between those two roles. This was probably advantageous in 

the sense that both authors got to reflect on the two roles from the outside and 

the inside and thus gain more perspective on the roles. On the other hand, 

changing who is leading the conversation between interviews might lead to 

increased differences in how the interviewees respond to the same questions 

between cases.  

Interviewees were contacted for additional information in most cases and also to 

validate that certain statements were understood correctly.  The documented 

results and impressions were then analyzed to look for emerging themes 

(Hunter) in each case and across cases to find the factors behind repeating issues. 

(Eisenhardt, 1989, p 533) 

The TCO model that had been developed prior to customer interviews 

contained a great number of details regarding certain areas. During the interview 

process and after getting access to Acando‟s consultancy costs in each project 
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the TCO model was revised a number of times. This was in order to create a 

model better suited to fit to the information that was possible and realistic to 

retrieve, or estimate, from completed implementation projects. This revision 

process was also affected by some customers‟ unwillingness to share certain 

information which they regarded as sensitive, considering their continued 

vendor-customer relationship with Acando. In these cases the cost item was 

estimated either in cooperation with the customer if possible, or together with 

personnel at Acando and by comparing values with other similar cases. 

The cost components of the TCO for each project were calculated using the 

facts, figures and estimations from interviewees and project documentation. 

Also, many cost components could be directly extracted from Acando‟s invoices. 

Some cost components were estimated using sound logical reasoning and cross 

case comparisons. The information from each case was analyzed in order to 

investigate how different situational factors were affecting the cost items in each 

case. The analysis phase was aided by the literature study on risk and success 

factors in ERP implementations and enabled comparing case results to literature 

to find whether they aligned with or contradicted previous research. (Eisenhardt, 

1989, p. 533) The analysis was concluded with answering the postulated research 

questions. 

2.3 SOURCE CRITICISM 

A substantial literature study has been performed by searching well renowned 

databases and journals. Search words used included combinations of key words 

such as ERP, TCO, Total Cost of Ownership, success factors, Critical Success 

Factor (CSF), risk factors, ERP costs, etc. The literature used has been critically 

assessed and caution has been taken not to use sources out of their contexts. 

This has included looking at the similarities and differences between the context 

of the research in the literature and that of the cases of this thesis. Also, only 

well-cited sources have been used. 

The relationship between Acando and its customers may have affected the 

answers given during interviews. In fact, there have been occasions where the 

customer has stated that certain questions will not be answered since they do not 

want to share some sensitive information with outsiders. In some cases the 

ongoing business relationship with Acando has made them unwilling to share 

some figures because they think it would hurt their position in future 
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negotiations. It has been stressed to the customer though that company names 

and information identifiable with the company will be anonymized. This has 

made customers more willing to share information that they would not have 

otherwise.  

Another critique towards customer interviews, as well as interviews with Acando, 

is that interviewees may not remember all key information from the projects, 

and/or the possibility that they remember falsely. This has been taken under 

consideration by critically assessing information gathered from interviews and 

also comparing the customer and supplier‟s answers in order to discover 

differences in points of view. Project documentation has been collected from 

Acando‟s intranet and been used as a major source of information for the case 

studies. The documentation available does however not fully cover all aspects of 

the projects, and important information has been missing in some cases. Here, 

the interviews have played an important part in filling these gaps. 
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3 FRAME OF REFERENCE 

This chapter introduces the reader to some basic theoretical concepts to enable the understanding 

of the case studies and the following analysis and answers of the research questions. First, 

commonly used project methodologies in ERP implementations are discussed. Secondly, a 

discussion commences on the research influencing the TCO model used in the case study 

analysis. Then the developed TCO model is presented and explained. Finally, the chapter 

concludes with a synthesis of relevant research within the topic of risk and success factors in 

ERP implementation projects.  

3.1.1 PROJECT METHODOLOGIES 

In running an endeavor as complex as an ERP implementation project, it is 

naturally necessary to carry out the work in a structured way. Comprehensive 

project methodologies that specify activities, routines and roles supply the tools 

to do this. In this thesis‟s case studies, there are in total three project 

methodologies that have been applied. First there is an adapted version of 

PROPS, a methodology originally developed by Ericsson, which is used as a 

framework for all Acando projects. Then there are the two more specific 

methodologies, Sure Step and ASAP, that are being used in Dynamics AX 

projects and SAP projects respectively. The following paragraphs give a concise 

overview of each of these three methodologies, in order to introduce the reader 

to the methodologies and related concepts that will be used in descriptions and 

discussions of the case studies. 

3.1.2 PROPS 

PROPS is a general project methodology that can be used for projects of all 

kinds and sizes. One purpose of using this methodology for all projects at 

Acando is that the same general model in all projects facilitates the transfer of 

experiences between the projects. Also, it helps in creating a common 

terminology for discussing projects. The four cornerstones of PROPS are the 

following: 

 Tollgate: a meeting for making a decision on if the project is to carry on, 

pause or be terminated. 

 Project model: describes the project management activities and the 

documents that are to be produced during the project. 
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 Development model: a standard model for development activities, such as 

RUP for system development or PU for process development.  

 Milestones: a goal that in a measurable way defines that a certain part of a 

project has been completed. 

A project using PROPS goes through the four general phases Analysis, Planning, 

Implementation and Closing. It is defined in general terms what activities should 

be undertaken in each phase, and also which results shall be produced. (Internal 

Documentation) 

3.1.3 SURE STEP 

The Sure Step methodology is developed by Microsoft to be used in 

implementation projects of products in the Dynamics family. There are six 

phases in the Sure Step methodology; Diagnostic, Analysis, Design, 

Development, Deployment and Operation. There are specified activities and 

deliverables in each of these phases that are at a more detailed level than those of 

PROPS.  

Sure Step also provides a plethora of documents that specify for example 

deliverables, activity flows, role descriptions, risk management, recommended 

responsibility splits etc. (Internal Documentation). 

3.1.4 ASAP 

The ASAP methodology is developed by SAP as a project methodology to be 

used in SAP implementation projects. It is in many respects similar to Sure Step 

in content, there are specified phases, deliverables, role descriptions, activity 

flows etc. The content within these categories differ of course, and the division 

of the project into phases is also rather different. There are five phases in ASAP; 

Project Preparation, Business Blueprint, Realization, Final Preparation and Go-

Live & Support. (Internal Documentation). 

3.1.5 USING THE METHODOLOGIES 

When PROPS is used in combination with Sure Step or ASAP, none of the 

models are usually applied in its entirety by Acando. The most fundamental 

parts, such as the phases and roles, are always used, but beyond this the 

methodologies are most commonly used a la carte. It is largely up to the project 
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managers which parts of the methodologies are suitable for the project at hand, 

depending on its size, scope, members etc.  

When comparing the costs during different phases between ASAP and Sure 

Step-projects, it will be obvious that the division of the project into phases 

differs quite noticeably between the two methodologies. The phases from design 

to deployment in the Sure Step methodology correspond to the broader defined 

phase “realization” from ASAP. This is illustrated in Table 1, below. The table 

does not imply that the phases are exactly the same in the two different 

methodologies, only that those phases that are on the same row include roughly 

the same stages in the project‟s life.  

Table 1 – Corresponding phases in Sure Step and ASAP 

Sure Step phases ASAP phases 

Diagnostic Project Preparation 

Analysis  Business Blueprint 

Design  
Realization 

Development  

Deployment Final Preparation 

Operation Go-Live & Support 
 

In the developed TCO model, the Sure Step phases are used to divide the costs 

for the application implementation. The Sure Step methodology has only been 

used in two of the cases however. In the cases where ASAP has been used, the 

costs as represented in the TCO span over several of the Sure Step phases, 

because of the difference in how costs have been recorded and invoiced in the 

projects. These differences in turn hinge at least partly upon the differences in 

division of the project work into phases of the two models as shown in Table 1. 

It will now be presented in more detail what influenced the TCO model of this 

thesis and how it was built. 

3.2 THE CASE STUDY TCO MODEL 

3.2.1 INFLUENCES IN DEVELOPING THE MODEL 

Närman et al. (2009) has developed a comprehensive framework for assessing 

the costs of IT investments. Their framework is intended to support IT 

investment decisions by estimating total life cycle costs and the background 
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factors that influence the costs. The authors argue that the largest costs in IT 

investments are caused by organizational factors, such as changes in business 

processes, temporary post implementation productivity loss and training costs. 

Therefore the framework includes both these organizational costs and the more 

technically oriented costs, such as development and integration costs. (Närman, 

Sommestad, Sandgren, & Ekstedt, 2009, p. 3154) The cost taxonomy in the 

framework consists of 21 cost nodes, as illustrated in Figure 1 below. The 

framework also includes 79 background factors influencing these costs which are 

not presented here. 

 

Figure 1 – Närman et al.’s cost taxonomy (2009) 

The model is not targeted specifically at standard ERP implementation projects, 

but the authors argue that such standard ERP solutions (“Commercial off-the-

shelf” (COTS)) make costs more predictable with less fluctuating development 

costs. However, integration costs and business process re-engineering costs 

become more notable cost drivers in such implementations. The authors also 

stress the importance of taking the varying uncertainty of the predictions into 

account, so that decision makers are able to determine the risk associated with 

the investment decision.(Närman, Sommestad, Sandgren, & Ekstedt, 2009, p. 

3154) 

This master‟s thesis originally used the cost taxonomy in Närman et al.‟s 

framework with the ambition to identify and categorize as many direct and 

indirect costs as was possible during the case studies. The usage of the 

framework thereby was to get a broad picture of available costs and to use 
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relevant parts of the model suitable for the types of implementation projects at 

hand. The framework was then in this context not intended to be used to 

estimate costs to support investment decisions in future projects, but to identify 

and estimate costs post implementation.  

While Närman et al. focus strongly on indirect organizational costs in 

implementations, many of these were not possible to gather or estimate in the 

case studies. The Närman model requires a detailed knowledge of the company 

and its processes to estimate costs. Costs that were difficult to quantify included 

post-implementation productivity loss and restructuring costs for operation and 

maintenance organization. These costs were however established to be very 

insignificant in the rather small implementations in the study. Another eye-

catching difference is that the application implementation costs are divided into 

the Sure Step phases instead of those of Närman, due to the availability of 

invoiced costs from the cases. The developed model also distinguishes between 

external costs, external time, internal costs and internal time. 

The work of Irani et al. (1998) was also used in developing the model to some 

extent. Irani et al. uses the division of direct costs, indirect human costs and 

indirect organizational costs and was also an influence to the model developed 

by Närman et al. (2009). Further, there has been some input from employees at 

Acando where they have suggested more suitable names for categories and given 

advice on what costs are more important to focus on. In the end, the model 

presented below is different from the Närman model in many respects, being 

more suitable to evaluate total costs of ERP projects post-implementation.  

3.2.2 THE TCO MODEL 

The basic structure of the TCO model used in the case studies is presented in 

Figure 2 and is further explained below. The complete model also uses the 

division of external/internal costs and external/internal time associated with the 

adoption and maintenance of the ERP system. The model is used to structure 

the costs in each case study and to calculate the system‟s TCO.  
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Figure 2 - The cost components included in the developed TCO 

model 

The developed model makes a main distinction between implementation costs 

and post-implementation costs.  

The Implementation Costs regard costs that occur during the implementation 

project from the official start of the project (after the procurement process has 

been completed) up until the end of the Go-Live phase. The Implementation 

Costs are in turn divided into three main cost categories, which include Project 

Purchases, Project Spanning Activities and Application Implementation. These three cost 

categories together constitute the total cost of implementation.  

Implementation Costs

Software Licenses Hardware
Project Spanning

Activities

Project 
Management

Project 
Management 

Support

Training

Change Requests

Application
Implementation

Diagnostic

Analysis

Design

Development

Go-Live

Post-Implementation
Costs

Yearly License Fees Application Support System Operation
System 

Optimization
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The Project Purchases include costs for the initial software licences and hardware that 

is necessary to install the system. The initial software licenses include licenses for 

the ERP system, databases and operative systems. The software is installed on 

the hardware that is required to run the system. 

The Project Spanning Activities include costs that occur during different phases 

of the project or span the whole project. These costs are divided into the 

sections Project Management, Project Management Support, Training, Travel and Change 

Requests. The project management costs are the personnel costs for the project 

managers managing the project from the supplier and customer part of the 

project organization respectively. The training costs include costs for e.g. super 

user training and end user training that occurs at different points during the 

project. The travel costs include the costs that occur if the customer has agreed 

to pay the supplier‟s expenditures for travel and accommodation during the 

project. The change request costs include the costs that are induced by activities 

not included in the original agreement, but that through a formal change request 

has resulted in a change of project scope.  

The Application Implementation costs are divided into the chronological phases 

Diagnostic, Analysis, Design, Development, Deployment and Go-Live. 

The Post Implementation Costs include the costs that occur after the completion of 

the Go-Live phase in the project. These costs include Yearly License Fees, 

Application Support, System Operation and System Optimization. 

The Yearly License Fees include costs that the customer pays the supplier for the 

right to upgrade to the latest version of the system. These costs are sometimes 

referred to as “enhancement plan” or “maintenance fee” in agreements and 

project documentation. They are typically calculated as a percentage of the total 

ERP license value.  

The Application Support costs include costs for application, hardware and user 

support. Customers using a support contract may have access to different levels 

of application support. The customer often has some sort of support agreement 

which allow for a certain number of free consultancy hours each month, where 

time exceeding the allowed free time is charged using a fixed rate. 
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The System Operation costs include costs for maintaining the system and 

making sure the system and backup procedures are operating as intended. 

Operating the system includes both preventive work and restoration work. 

Preventive work means e.g. working with user access administration or backing 

up data and restoration work can be physical repairs, recreating data etc. As 

explained in section 1.8 above, the internal time for use of the system is not 

included in the TCO model. 

The System Optimization costs include costs for configuration and development 

work that takes place after the Go-Live phase. It may include work that is 

performed in order to introduce functionality or configurations that were not 

defined in the implementation project. It may also include any necessary changes 

to e.g. integration, documentation or data base structure resulting in a fully 

functional system satisfying all tests and requirements, which might not have 

been fulfilled at the Go-Live.  

During the case studies the following framework will be used, shown in . The 

cost components in the case study‟s TCO will be calculated or estimated using 

the quantitative and qualitative information gained from documentation and 

interviews with key personnel involved in each project.  

In the case of Project Management and Training costs it is possible that these 

costs may be included in some or all phases in the Application Implementation. 

If that is the fact, the Project Management and/or Training cells will be filled 

with the text “Included below” to illustrate that these costs are included in some 

or all phases in the application implementation. 

3.2.3 INTERNAL COSTS 

Using the TCO model in each case study it is necessary to estimate the costs for 

the customer company‟s internal staff working in the project. In this report the 

internal hourly rate is estimated to 400 SEK per hour and used in all four case 

studies. This hourly rate covers the salary for the worker as well as the associated 

employee costs and overhead costs. Moreover, a full time employee is estimated 

to work 172 hours a month on average. 
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Table 2 - The TCO model 

 TCO per project  
External 
Costs 

External 
Time 

Internal 
Cost 

Internal 
Time 

Implementation Costs         

Project Purchases 
 

      

Initial Licenses         

Hardware         

Project Spanning Activities         

Project Management         

Project Management Support         

Training         

Travel         

Change Requests         

Application Implementation         

Diagnostic         

Analysis      
  
  
  
  
  

  

Design      

Development      

Deployment      

Go-Live      

Total Implementation Costs   

     

Post-Implementation Costs         

Yearly License Fees         

Year 1         

Year 2         

Year 3         

Application Support         

Year 1         

Year 2         

Year 3         

System Operation         

System Optimization         

Total Post-Implementation Costs   

Grand Total          

Total TCO 
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3.3 RISK AND SUCCESS FACTORS 

Due to the complexity of ERP implementation and the high risks of project 

failure, there has been a lot of research conducted within the area of risk factors 

in Information System(IS)/ERP implementation projects and factors that 

increase the chance of implementation success. There is a slight difference in the 

research between IS factors and ERP factors, since implementing ERP standard 

packages means less development work than in software development projects, 

hence less risks within that area. Risk factors and success factors are strongly 

related in the way that a risk factor often means the exact same thing as the 

absence of a success factor. Top management support is e.g. a common success 

factor in ERP projects. The lack of sufficient top management support, however, 

is a risk factor. 

A commonly used definition for risk within this area of research is “a problem 

that hasn‟t happened yet but could cause some loss or threaten the success of 

your project if it did”. (Wigers 1998 in (Sumner, 2000, p. 317)) Some risks that 

are realized will affect the project‟s success, time and costs in different ways and 

some risks will have a greater impact than others. It is difficult to assess the 

severity of a certain risk if realized.  

Naturally, important risk and success factors in ERP implementations may have 

direct or indirect effects on the project‟s costs. Realized risk factors may for 

example have negative impact on the time spent in the project, and the existence 

of critical success factors in a project may help the project stay on course and on 

budget. This chapter will review relevant research on ERP risk and success 

factors and summarize the most common and important factors. Using this 

literature review, the extent to which the major risk and success factors may have 

on project costs will be discussed. 

3.4 RISK FACTORS 

Sumner (2000) conducts case studies in seven Fortune 500 companies, mainly in 

manufacturing, implementing different ERP systems and attempts to develop a 

better understanding of the major risk factors associated with ERP 

implementation projects. Sumner divides major risk factors in seven categories, 

as shown in Figure 3. The risk factors identified regard in first hand larger ERP 

implementations, since the study focuses on projects with large scope and 

budget.  
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Figure 3 – Sumner’s risk factors (2000)  

Scott and Vessey (2002) discuss risk management in ERP implementations by 

using their model of risk factors in two major SAP implementation case studies. 

They conclude a number of lessons learned from using the model in the cases, 

which for example include employing a “strong project leader and a well-defined 

methodology” so that changes during the project are handled well; not to 

underestimate the complexity of data conversion and interfaces to other systems; 

and be sure to manage risks by developing contingency plans and “measures to 

assess when to invoke” (Scott & Vessey, 2002, p. 80) Moreover, the authors 

argue that no single risk may be responsible for a system implementation failure, 

but that some risks can be “overcome if certain risks are treated particularly 

well”. (Scott & Vessey, 2002, p. 81) 

Gargeya & Brady (2005) also concludes that “factors leading to success or failure 

are complex and do not occur alone. They are actually intertwined with each 

other, and at many times, are hard to separate or isolate.” Because of this, a more 

comprehensive view has to be taken on the project than a discrete list of risk 
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factors to deal with one by one. (Gargeya & Brady, Success and failure factors of 

adopting SAP in ERP system implementation, 2005, p. 514) 

Wright and Wright (2000) find the following possible ERP risk factors: 

 Insufficient training and re-skilling 

 Insufficient internal expertise 

 Lack of analysts with the knowledge of business and technology 

 Failure to mix internal and external expertise effectively 

 Inability to comply with the standard which ERP software supports 

 Lack of integration between enterprise-wide systems  

 

(Wright and Wright (2000) in (Huang, Chang, Li, & Lin, 2004, p. 683)) 

 

3.5 SUCCESS FACTORS 

Soja (2006) argues that factors affecting implementation success depends on the 

projects duration, scope and the size of the enterprise. (Soja 2006, p7) There are 

numerous studies on success factors in ERP implementations, which are as 

mentioned very similar to risk factors. The studies differ in focus and 

methodology though, which means that there are different amount of factors in 

each study and differing amount of detail when discussing the factors. For 

example, Umble and Umble (2001) find 14 success factors and 9 failure factors 

(Gargeya & Brady, Success and failure factors of adopting SAP in ERP system 

implementation, 2005, p. 504) and Somers & Nelson (2004) find 22 factors from 

previous research. The latter study though, let information system executives 

rank the importance of the identified factors. The top five ranked critical success 

factors in their study were ((Somers & Nelson (2004) in (Ojala, Vilpola, & Kouri, 

2007, p. 2)): 

1. Top management support 

2. Project team competence 

3. Interdepartmental cooperation 

4. Clear goals and objectives 

5. Project management 

 

Snider et al. (2009) focus on success factors in SMEs and finds the company‟s 

project management capabilities to be a critical success factor. In the authors‟ 

five case studies hiring an experienced external consultant as project manager 
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proved to have a big impact on the projects‟ success, since internal project 

managers were distracted by their regular tasks and lacked the time to “prepare 

critical project documentation.(Snider, da Silveira, & Balakrishnan, 2009, pp. 21, 

28) Moreover, having external end-user training, qualified external consultants, 

consistent operational processes and management support providing sufficient 

resources were identified as critical success factors. (Snider, da Silveira, & 

Balakrishnan, 2009, p. 48) 

Nah et al. (2001) performs an extensive literature review and finds 11 factors to 

be critical for ERP implementation success. (Nah, Lau, & Kuang, Critical factors 

for successful implementation of enterprise systems, 2001) This study is widely 

cited and contains much of the major research work done in the field of risk and 

success factors. The same authors later studied the relative importance of these 

factors by letting CIOs in Fortune 1000 companies rank the criticality of the 11 

success factors. The ranking showed that CIOs regarded the following factors to 

be most critical to ERP implementation success (Nah, Zuckweiler, & Lau, 2003, 

p. 17): 

1. Top management support 

2. Project champion 

3. ERP teamwork and composition 

4. Project management 

5. Change management program and culture  

In a later study, (Nah & Delgado, 2006) build on their previous research and 

identify seven categories of critical success factors (CSFs) from ERP literature, 

and compares the factors‟ importance during the ERP life cycle phases. The 

seven categories of critical success factors are (without relative importance): 

 Business plan and vision 

 Change management 

 Communication 

 ERP team composition, skills and compensation 

 Project management 

 Top management support and championship 

 Systems analysis, selection and implementation 

This study contains the most important factors for ERP implementation success 

and includes the factors identified in previous research, such as the risk factors 
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found in Sumner‟s study (2000), which in turn builds on previous research. 

Virtually all factors mentioned above are included in some form under the seven 

categories that Nah and Delgado present. Since these factors then include the 

most critical factors influencing ERP implementations, Nah and Delgado‟s 

division of success factors will be used in this thesis to evaluate the existence and 

importance of such factors in the four case studies. Studying the success factors 

in these projects will help assess which effect the factors have had on the 

projects‟ costs.  
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4 CASE STUDIES  

This chapter describes the four case studies by giving an overview of each project’s main events, 

organization, issues and outcome. Each case study is concluded with a summary of the 

implemented system’s TCO and how its cost components were calculated. When all cases have 

been described, the chapter is concluded with a section summarizing and comparing the most 

relevant information in the four case studies. 

4.1 CASE SOFTDEV 

The case company SoftDev develops software solutions for a certain business 

function that can be integrated with their customers‟ information systems. The 

company has a number of subsidiary companies globally and in 2007 when the 

implementation started the company employed about 130 employees and had a 

turnover of exceeding 200 MSEK. 

4.1.1 CASE SOFTDEV MAIN POINTS 

The SoftDev case was successful in the sense that the official Go-Live was 

reached on time, and when this report is written, the customer is content with 

the system in operation. However, one year of optimization work was needed 

after the official Go-Live to fulfill the expectations of the customer, and the 

project did run over budget. The most extraordinary cost item in the SoftDev 

case was the system optimization, which included 1 902 consultancy hours and 

cost 2 233 347 SEK, which makes up 26 % of the TCO. The total costs, 

including internal and external costs, for the optimization phase were an 

estimated 3 106 947 SEK, corresponding to 37 % of the TCO.  There was also 

more consultancy hours used than was budgeted in all the phases except for the 

development phase for which no budget was made initially. As shown in Figure 

4, the development phase was by far the longest of the phases during the 

application implementation. 
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Figure 4 – External consultancy time spent in different phases 

4.1.2 THE PROJECT 

SoftDev chose to implement Microsoft Dynamics AX 4.1 in order to replace 

their old accounting system XOR. Since SoftDev was expanding heavily globally 

they needed a system with higher capacity and functionality, which was also 

possible to integrate with the company‟s CRM, support and project system. The 

first pilot project, which is the focus of this case study, was to implement the 

system at the head office and then later roll out the system globally to SoftDev‟s 

subsidiaries. Initially, there were 10 users at the head office. This project was the 

first cooperative effort between Acando and SoftDev. 

Initially, a Proof of Concept study was performed in cooperation between 

SoftDev and Acando during the spring of 2007, which was completed 2 May the 

same year. This study was used as a basis for the contract between Acando and 

SoftDev that stated the terms and prices for the agreement including both 

licenses and consultancy costs to implement the system. The contract was signed 

in September 2007. 

The analysis phase took 8 weeks, during which two consultants from Acando 

were involved part-time. This phase included workshops and interviews with 

customer representatives to map the processes and produce detailed 

requirements for the system. This phase ended with the completion of an FRD 

155 h
372 h

175 h

1 620 h

364 h
152 h

1 902 h
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(Functional Requirements Document) on 13 December 2007. The remainder of 

the implementation project included the design, development and deployment 

phases which were conducted during about four months with the official Go-

Live date at 1 April 2008. The development phase was by far the most time-

consuming phase, representing 57 % of the external time in the application 

implementation phase, and 33 % of the total external time. After the Go-Live 

phase was completed the project was signed as completed by the customer. 

However, the customer was not satisfied with functionality of the system and 

this resulted in one year of continued development until the system met their 

needs and expectations. The customer assigned a new internal project manager 

in late 2008, since the project manager (the company‟s CIO) left his position and 

it was not until May 2009 the customer regarded the system implementation as 

completed. These dates are shown in Table 3. 

Table 3 - Project Dates 

Contract Signed 10 Sep 2007 

Analysis Phase Complete 13 Dec 2007 

Official System Go-Live 1 April 2008 

New Customer Project Manager in Optimization phase Nov-Dec 2008 

Customer Satisfied with System Functionality May 2009 

 

Through the remainder of this case study we will refer to the time of the project 

after the pre study up until the official Go-Live date on 1 April 2008 as the 

implementation phase. The work performed after this date is regarded to belong 

to the system optimization phase.  

4.1.3 ORGANIZATION 

Both parties in the project had their own PM (Project Manager) during the 

project. SoftDev‟s CIO (Chief Information Officer) was their internal PM. Due 

to the PM‟s other duties as CIO, his workload was balanced with an assisting 

project manager. According to SoftDev the roles within the internal project 

organization were not well defined though. (Current SoftDev PM) The assisting 

PM expresses that his role and responsibilities were not clearly separated from 

that of the PM. He states that the “organization was not very well functioning 

during the project”.  
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SoftDev had the same main and assisting PM during the implementation phase. 

But during the optimization phase, in the autumn of 2008, the main PM left his 

position at the company. The replacing PM was recruited internally, but did not 

have a strong motivation to steer the project, and was later replaced by the 

current PM who is responsible for the global rollout project. 

According to the current PM, SoftDev weren‟t fully pleased with the project 

management from Acando‟s part. Acando switched their PM three times during 

the course of the project for different reasons. SoftDev found this problematic 

and would have wished for a continuous and more consistent project 

management from Acando. (Assisting SoftDev PM) 

The project group had members from both Acando and SoftDev who followed 

up work once a month. The steering group formally consisted of SoftDev‟s 

CEO, CIO and CFO as well as the sales manager from Acando who sold the 

project. According to the assisting PM the steering group did not meet regularly 

and Acando‟s sales manager claims not to have been heavily involved in the 

project. There was no formal risk management applied during the project. 

SoftDev‟s CEO was the project sponsor and was also together with the CFO 

responsible for the procurement process. 

4.1.4 OUTCOME 

Initially the plan was to implement AX both at the parent company in Sweden 

and at two subsidiaries, one in Sweden and one in Norway, simultaneously. In 

the end AX was only implemented at the parent company within this first 

project due to a lack of resources. Rollouts to the subsidiaries have later been 

performed and are still being performed as separate projects.  

SoftDev are maintaining the system themselves and has built up competence of 

the system within the organization to be able to lessen the need for consultancy 

services. There are still consultants from Acando present though to perform 

development work which requires certain expertise. (Current SoftDev PM) 

The integrations in the project were a challenge and constituted the main reason 

for the long development phase in the project. The financial module in AX was 

to be integrated with the project management system EPM from Microsoft and 

SoftDev‟s CRM system Relationship.  
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When the Go-Live date arrived on 1 April 2008 the system was not fully 

functional, and there were problems during the Go-Live phase. According to the 

assisting PM the problems stemmed from a lacking amount of testing and says it 

had been difficult to test and to take sufficient time for that particular task.  

Sharepoint was used for the project management and documents, but there were 

no structured documentation during the project and no protocols from steering 

group meetings. Also, there was no focus on formal follow up. 

There seems to be differences between the views of the project that the people 

involved has afterwards. Acando‟s sales manager claims that “the project was a 

successful standard project.” At the same time, the assisting PM expresses that 

“We would have wanted more clear guidance and leadership from Acando”. The 

fact that SoftDev was not pleased with the system until a year after Go-Live also 

hints that from their point of view, it wasn‟t a “successful standard project” 

(Acando Sales Manager). Also there were obviously problems with performing 

testing that was not comprehensive enough. 

4.1.5 TCO 

This section presents the case company‟s different costs that occurred during 

and post implementation. The costs are presented using the previously 

developed TCO-model structure. Using these different cost components‟ costs 

the system‟s TCO is calculated, which includes implementing and operating the 

system for two years. An overview of SoftDev‟s TCO is found in Appendix C.  

The estimated total external cost for this project was 6 275 332 SEK, and the 

internal time was 5 437 hours. It is estimated that internal time cost on average 

400 SEK/h. This gives a TCO of 8 450 052 SEK. The calculations and sources 

for all cost components are presented in the following sections.  
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Figure 5 - TCO cost components in SoftDev 

4.1.5.1 Implementation Costs 

4.1.5.1.1 Project Purchases 

The necessary hardware and other software necessary to run the system, which 

totalled about 120 000 SEK according to SoftDev‟s IT staff, was bought using 

Acando‟s specifications. Moreover, the customer paid 471 698 SEK for the 

initial 10 licences, excluding the enhancement plan. The enhancement plan, 

which gives the customer the right to upgrade their system to the latest version, 

is regarded as a Post-Implementation cost. The project purchases are 

summarized in Table 4. 

Table 4 - Project purchases 

Project purchases Cost (SEK) 

Initial ERP licences 471 698 

Hardware and other software 120 000 

Total 670 166  

0 SEK
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1 000 000 SEK
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4.1.5.1.2 Project Spanning Activities 

In the TCO model the project spanning activities include Project Management, 

Project Management Support, Training, Travel and Change Request costs. In the SoftDev 

case Project Management costs and Training costs have not been possible to 

separate from the phases in the Application Implementation. The project 

spanning costs are divided into external and internal costs as follows. 

External costs 

The project spanning costs that are separable from the application 

implementation are Acando‟s travel and change request costs. The travel costs in 

this project, as shown in Table 5, was fully paid by SoftDev and totalled about 

245 564 SEK during the project. This regards travel during 2007 and half the 

travel costs during 2008 (245 564 = 60104 + 370919 * 0,5). The remainder of the 

travel costs are reported as optimization costs in the Post Implementation costs 

section. 

Table 5 - Total travel costs 

Year Travel costs (SEK) 

2007 60104 

2008 370919 

2009 109797 

Total travel costs, 3 years 540 820 

Total travel costs during implementation 245 564 

 

The costs for consultancy services outside the agreement was 96 000 during 2007 

and 92 500 during 2008, which totals 188 500 during the project. The total 

external project spanning costs are 434 064 SEK, as shown in Table 6. 

Table 6 - Total External Project spanning costs 

Cost component Cost (SEK) 

Project management Included in application 
implementation 

Project management support - 

Training Included in application 
implementation 

Travel  245 564 
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Change Requests 188 500 

Total 434 064 

 

Internal time 

The internal time SoftDev spent on project spanning activities is distributed 

between Project Management and Training. 

The main and assisting PM both worked half-time from October 2007 until Go-

Live in April 2008, i.e. roughly six months. Working 50 % of full-time (172 hours 

a month) makes 512 hours each during the project and an estimated total of 

1032 hours for Project Management. (Current SoftDev PM and assisting PM)  

The training sessions for super users and end users are performed in different 

phases. The super user training was conducted early in the project. Using project 

documentation, 3 super users were trained during 3 full days, which totals 96 

hours. Moreover, the end user training involved about 8 people during 5 days, 

which totals 320 h hours internally.  

The total internal time spent on project spanning activities were 2 840 hours, as 

and distributed as shown in Table 7 below. 

Table 7 - Total Internal Project spanning time 

Project spanning activities Time (h) 

Project manager 516 

Assisting project manager 516 

Training 416 

Total 1 448 

4.1.5.1.3 Application Implementation 

External costs 

Table 8 shows the amount of time and cost estimated for Acando consultants 

during each phase, as well as the actual outcome. After the Proof of Concept 

phase a contract was signed which used target pricing and risk sharing. This 

means that each phase was estimated in time and cost. However, the 

development phase was not estimated, but was to be estimated after the analysis 

phase. The estimated time used an interval where the time spent up to the lowest 
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figure in the interval used an hourly rate of 1 200 SEK. Between the lower and 

upper interval the hourly rate was 1 000 SEK, and above the upper interval the 

hourly rate was 600 SEK. By doing this, the contract served as a risk sharing 

mechanism and aligned the goals between the two companies. Table 8 below 

shows the time and costs for Acando consultants during the application 

implementation. As can be seen, the actual time exceeded the upper interval in 

each application implementation phase. 

Table 8 - Time and costs for Acando consultants during the 

application implementation 

Phase Estimated 

time (h) 

Actual time 

(h) 

Estimated cost 

(SEK) 

Actual cost  

(SEK) 

Proof of Concept - 155 77 900 fixed 77 900 

Analysis 150-200 372 150 000 302 900 

Design 81-119 175 96 000 156 900 

Development - 1 620 - 1 627 000 

Deployment 121-150 364 144 000 278 000 

Go-Live 101-119 152 120 000 144 800 

Total - 2 837 - 2 587 500 

 

The optimization phase ended up being 1 902 hours, and represents consultancy 

hours that were not budgeted initially. Since the system went Go-Live as agreed 

and signed off as completed the additional work that was performed up until a 

year after is regarded as optimization of the system. These costs have had a large 

effect on the project‟s costs for SoftDev. Since the project was signed off as 

complete, a new contract was used during the optimization phase using s 

significantly higher price than 600 SEK/hour. The PM at SoftDev who is 

responsible for the current roll-out projects internationally argues that the 

project should not have been signed off as completed according to contract.  

If the two companies had come to argue about the actual completion of 

the contractual duties, it may have had affect on the contract used during 

the so called optimization phase. In other words, parts of the optimization 

phase could have been regarded as being part of the original contract, 

which in turn would have meant using the lower rate at 600 SEK/hour. 

This would have significantly lowered the costs for SoftDev, but lowered 

the margins for Acando. 
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Figure 1 – Acando’s time spent in different implementation phases 

Table 9 - Time exceeding project estimates 

Exceeding budget per phase Hours (h) Percentage (%) 

Analysis  172 86  

Design  56 47  

Deployment  214 143  

Development Unkown Unknown 

Go-Live  33 28  

Total 513 81 

 

Only the phases Analysis, Design, Deployment and Go-Live phases were budgeted 

and in the contract. Table 9 above shows the time exceeding the original 

estimates, and as mentioned, these additional hours were charged using the lower 

hourly rate 600 SEK. As can be seen the phase exceeding its budget the most 

was the deployment phase, and in total these phases together exceeded their 

estimates with 81 %. However, this does not regard the development phase 

which, as mentioned, was budgeted after the analysis phase, to an unknown 

number of hours. 
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The total estimated internal time spent during the application implementation is 

summarized in Table 10. Firstly, there was the time spent by a technician at 

SoftDev who worked full-time during the project‟s six months.  This 

corresponds to about 1032 hours when working an average 172 hours a month.  

 

In addition to this there are 12 reference group meetings which took place 

during 2 years from the start of the project. The current PM estimates that 75 % 

of these took place during the official 6 month implementation phase. This 

means that 75 % of the 12 meetings, which lasted about 4 hour each, took 288 

hours (288 = 12*4*8*0,75). Moreover, approximately 1 hour was spent on 

reading before and reporting after these meetings which adds 72 hours (72 = 

12*1*8*0,75). 

Table 10 - Internal time in Application implementation 

Application implementation Time (h) 

Technician 1032 

Reference group meetings 288 

Reporting after meetings 72 

Total 1 392 

 

4.1.5.2 Post Implementation Costs  

The costs after Go-Live are regarded as post implementation costs and divided 

into Yearly License Fees, Support, Operation and Optimization. 

4.1.5.2.1 Yearly License Fees  

The yearly license fees, or enhancement plan as they are called by Microsoft, are 

the costs for the right to upgrade the system to the latest version. In the original 

contract the yearly license fees are 16 % of the total license value per year. The 

yearly license fees for 2007-2009 are shown in Table 11. 

Table 11 - Yearly license fees 

Year License Fees (SEK) 

2007 83 857 

2008 132 250 
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2009 111 717 

Total 327 824 

 
4.1.5.2.2 Support  

External costs 

SoftDev did not sign a support agreement with Acando and there were no 

support costs during the years 2007 and 2009. During 2008 however 30 000 

SEK in support costs were invoiced. 

 

4.1.5.2.3 Operation  

Internal time 

SoftDev performed system maintenance in-house. The internal time to 

performing system maintenance and operating the system are estimated to 10% 

of the time of a full-time employee (SoftDev PM). With a standard FTE of 172 

hours a month on average, this totals 413 hours the two years after the 

implementation.  

4.1.5.2.4 Optimization  

External costs 

The external optimization costs include the total consultancy and travel costs 

after the official Go-Live date. The consultancy costs adds up to 1 938 090 SEK 

and the travel costs were calculated to about 295 257 SEK (295 256,5 = 

370919*0,5+109797). This totals 2 233 347 SEK, which is 36% of the total 

external implementation and post implementation costs.  

 

Internal time 

The internal time spent during the optimization phase totaled an estimated 2184 

hours, as shown in Table 12. According to the assisting PM, he and a main PM 

worked half-time with the continued development during 1 year after the official 

Go-Live date, which sums up to 2064 hours. According to previous reasoning 

about 12 reference group meetings being held during 2 years, the remaining 25 

% of that time is attributed to the optimization phase. This corresponds to an 

additional 96 hours (96 = 12*4*8*0,25). Moreover, the time spent on reporting 

after each meeting sums up to an estimated 24 hours (24 = 12*1*8*0,25).  
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Table 12 - Internal time in Optimization phase 

Type Internal time 

Project Manager 1032 

Assisting Project Manager 1032 

Reference Group Meetings 96 

Reporting After Meetings 24 

Total  2184 

4.2 CASE WEBRETAILER 

The customer in this case was WebRetailer, an internet retailer of IT products. 

WebRetailer had a yearly turnover of around 3 200 MSEK and approximately 

260 employees in 2008 when the implementation project started. 

4.2.1 CASE WEBRETAILER MAIN POINTS 

In the WebRetailer case, the application implementation was carried through 

swiftly and on budget. The costs were increased by 250 000 SEK, 9.4% of 

implementation costs, because of the external project management support that 

was hired to assist the customer PM. The most extraordinary cost item was the 

extra Go-Live Support that cost 455 700 SEK, 17% of the implementation costs.  

4.2.2 OVERVIEW 

The customer decided to implement Dynamics AX after a procurement process 

involving several parties. Within the project, both the financial module of AX 

and ExFlow, an integrated add-on module for electronic invoice and contract 

management were implemented. AX was to be integrated with WebRetailer‟s 

internally developed logistics system. Invoices for ancillaries bought by 

WebRetailer went directly into AX, invoices for products sold were handled 

through the logistics system. (Current WebRetailer PM)  

The reasons to replace WebRetailer‟s previous system Hogia with AX were to 

allow for continued growth and expansion in northern Europe, and for an 

introduction to the stock exchange. (Current WebRetailer PM) The goals for the 

system also included to replace many manual processes and allow better control 

over costs.  
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From WebRetailer‟s side they didn‟t consider the implementation of the financial 

module of AX a full ERP system implementation. The logistics system plays a 

vital role in WebRetailer‟s business and AX was not intended to replace it. AX 

has 15-16 users within the corporation, and it is worth noticing that WebRetailer 

already had implemented Dynamics AX in their Danish offices. 

The implementation project started 23 March 2009 and the analysis phase was 

completed with an approved FRD the 13 May 2009. The system went live 1 

September the same year. The project was signed off as completed in January 

2010 due to a number of issues after Go-Live. (Current WebRetailer PM) The 

projects main events are shown in Table 13. 

Table 13 – Project dates 

Contract signed End of February 2009 

Project Start 23 March 2009 

Analysis Phase Complete 13 May 2009 

Design Phase Complete 27 May 2009 

Development Phase Complete 17 August 2009 

Go-Live 1 September 2009 

4.2.3 ORGANISATION 

The steering group consisted of WebRetailer‟s Swedish CEO and CIO and the 

internal project manager. WebRetailer did not want representatives from Acando 

included in the steering group. (Acando PM) According to the WebRetailer PM 

the steering group had a very marginal role in the project however. The only 

steering group meeting that took place was the one where it was decided to go 

live. 

Most of the internal time spent in the project was the WebRetailer PM‟s time. 

WebRetailer‟s IT department employs 10 people, but during the implementation 

only two developers were involved part-time. The CIO was not involved in the 

project at all due to time constraints and the fact that this implementation mainly 

affected the financial department. (WebRetailer PM) 

WebRetailer‟s PM did not have any experience from similar projects. 

WebRetailer bought project management support services from Öhrlings 

PriceWaterhouseCoopers to function as a third independent party during the 
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project. She also managed the procurement process. (Acando PM) The user 

training was performed by WebRetailer‟s PM though with some aid from 

Acando. (WebRetailer PM)  

According to Acando‟s PM the communication procedures within WebRetailer‟s 

financial department were flawed and not enough of the financial department‟s 

time was devoted to the project. The daily work within the functional 

department was prioritized. Acando‟s PM did not become aware of the lacking 

internal communication and resources until the after the project started. As for 

the communication between supplier and customer, there was continuous 

communication between the PMs and PM support consultant over telephone. 

(WebRetailer PM) This contact worked on an ad hoc-basis though.  

4.2.4 OUTCOME 

The AX implementation changed the business processes to a significant extent 

within the financial department. Many steps in their work processes were 

automatized and this enabled the personnel to focus on other tasks. (Customer 

PM) 

Acando‟s risk analysis brought up two important risks early on during the 

project. The first was that WebRetailer‟s internal personnel that normally work 

with the logistics system did not prioritize this project, which caused delays in 

the systems integration. Personnel simply prioritized their line duties and were 

not involved enough in the requirements elicitation. The second large risk was 

that WebRetailer‟s PM had too many responsibilities and roles within the internal 

project. (Acando PM) WebRetailer‟s PM also argues that the resource issue 

played a significant role in the outcomes of the project.  

When September 2009 arrived, the WebRetailer PM claimed that they had done 

enough testing to go live. It soon became obvious though that this was not the 

case, and that the test cases produced had been too narrow. The Acando PM 

says that they would not have gone live if he knew how much was actually 

lacking from the test cases. He had brought up the test problem several times 

with the WebRetailer PM, but this had little effect. The external project 

management support from PWC also pressed the issue. Results from test cases 

were asked for, but the message from the WebRetailer PM was consistently that 

there were no problems, and everything would be fine. (Acando PM)  
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The Acando PM had to take the WebRetailer PM‟s word for it, he says, and 

doesn‟t know how he could have acted otherwise. WebRetailer spent a lot of 

time trying to solve problems after Go-Live. The WebRetailer PM‟s opinion is 

that the project “started off well but ended chaotically”. There were problems 

with transaction volumes, and with paying suppliers. Some invoices were 

accidentally paid several times over, and then getting this money back from the 

suppliers required some work. Eventually Acando supported WebRetailer with 

the system issues, but this resulted in an additional cost of 455 700 SEK for Go-

Live support. 

In retrospect, the WebRetailer PM thinks that: “Either we didn‟t put enough 

effort into the test cases, or we underestimated the challenge with testing and 

potential issues.” 

Another difficulty that arose during the implementation was determining the 

business processes of the employees of the economy function. The CFO didn‟t 

know what he wanted the processes to be like, and left it up to the employees to 

decide. They did not know in detail who had what responsibility, and there 

seemed to be gaps in their description of the processes. These issues required 

more consultancy time to be spent on mapping processes.  

As is customary, all three project properties time, quality and cost were viewed as 

important, but at least cost was not the largest concern for the project sponsors 

of the WebRetailer project. (WebRetailer PM) 

4.2.5 TCO 

The TCO and its cost components of are presented and explained according to 

the previously developed TCO-model structure. An overview of the TCO in this 

case is also recommended reading, and can be found in Appendix C.  

The total external cost for this project was 3 123 438 SEK, and the internal time 

was 2329 hours. The internal time cost is estimated to an average 400 SEK/h. 

This gives a TCO of 4 054 958 SEK. The calculations and sources for all cost 

components are presented in the following sections. Figure 6 shows the 

distribution of TCO components in the WebRetailer case, and as can be seen the 

Project Spanning and Application Implementation costs dominate the costs and 

are almost as large. 
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Figure 6 - Distribution of TCO components in WebRetailer 

4.2.5.1 Implementation Costs 

In this section, the implementation costs are presented divided under the 

categories project purchases, application implementation and project spanning 

activities. 

4.2.5.1.1 Project Purchases 

The project purchases included hardware for setting up the system and the initial 

number of licenses, and totaled 670 166 SEK as seen in Table 14. The initial 20 

licenses cost 470 166 SEK and the hardware was bought using Acando‟s 

specifications. Since WebRetailer sells hardware themselves it was a quick 

procedure to procure the hardware necessary. According to WebRetailer‟s PM 

the hardware costs amounted to about 200 000 SEK. 

Table 14 - Project Purchases 

Project purchases Cost (SEK) 

Initial licences 470 166 
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Hardware 200 000 

Total 670 166 

4.2.5.1.2 Project Spanning Activities 

In the TCO model the project spanning activities include Project Management, 

Project Management Support, Training, Travel and Change Requests. In this case it was 

not possible to separate the external training costs from the phases in the 

application implementation. There were no travel costs in this project because of 

the proximity between the customer and supplier. 

External costs 

The external project spanning costs that are separable from the application 

implementation are the project management support, Acando‟s project 

management, and change requests. These costs totaled 1 035 501 SEK, as seen 

below in Table 15. 

The project management support cost a fixed fee of 250 000 SEK. (Customer 

PM) Acando‟s project manager spent an estimated 173 hours on the project 

which induced a cost of around 228 906 SEK. The number of hours for the 

project manager was calculated starting from the initially planned 160 h number 

of hours, and then adding 13 hours as will be explained below. 

The change request costs, including the costs for extra Go-Live support, 

amounted to a total of 556 595 SEK. (Acando‟s Log of Change Requests) 

Table 15 - Total External Project spanning costs 

Cost component Cost (SEK) 

Project management 228 906 

Project management support 250 000 

Training Included in application 
implementation 

Travel  - 

Change Requests 556 595 

Total 1 035 501 

 

Internal time 
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The internal time WebRetailer spent on project spanning activities, besides the 

application implementation, is distributed between Project Management and 

Training. As seen in Table 16, this time totaled 756 h. 

The exact internal budget from WebRetailer is not available. However, the PM 

based the budgeted internal costs on the estimate that they would need to put 

twice as many hours into the project as budgeted consultancy hours. All the 

internal time was not registered during the project, but if it had been, the project 

would probably not have officially stayed within budget according to the 

WebRetailer PM. This would have made the PM and the project team look bad, 

and severely hurt the implementation as a successful business case for 

WebRetailer. 

The following estimates of the actual amount of internal time used have been 

made based on information from both PMs. The Project Manager worked 50 % 

of an FTE during 6 months. Quite some work was carried out after Go-Live in 

September, which is why 6 months is a probably estimate of the time the PM 

was assigned to the project. This gives 0,5*6*172 = 516 h. 

As for training, there was arranged approximately 3 days of training for 10 

persons. This gives 3*8*10 = 240 h. 

Table 16 - Total Internal Project spanning time 

Project spanning activities Time (h) 

Project manager 516 

Training 240 

Total 756 

4.2.5.1.3 Application Implementation 

External costs 

When making the first offer Acando did not know much about the details of the 

project, due to what they considered a very high level requirement specification 

from the customer. A rough estimate was made from what was known about 

WebRetailer‟s processes before the analysis phase.  According to WebRetailer, 

Acando‟s first offer reflected that Acando thought the project was bigger than it 

should be. While the project‟s analysis phase was sold at a fixed price, the price 
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negotiations for consultancy services during the remainder of the projected 

resulted in lowering initial time budgets with about 300 hours to 836 hours. It 

was mostly the budgeted time for Acando‟s PM that was decreased. (Acando 

PM) 

A project specification was created by the PMs in collaboration, which among 

other things stated the project budget. No hardware costs, license costs for 

operative systems or databases, internal time or indirect costs were budgeted. 

The estimated time and costs are as shown in WebRetailer‟s TCO overview in 

Appendix C.  

Risk sharing was used in the way that Acando only could charge half the price 

for hours exceeding the estimate with more than 10%, but could charge at least 

90% of the estimated hours no  matter the number of actual hours used. The 

estimated costs are calculated by multiplying the budgeted time with the hourly 

fee of 1225 SEK that was agreed upon for all roles in this project.  

The only phase for which the exact price and hours spent is known is the fixed 

price analysis phase. It is possible however to make well-grounded estimates for 

the actual external costs and hours for the different phases. The number of 

hours in each phase is calculated starting from the number of hours from the 

agreement, and then adding one fifth of the difference between the sum of these 

estimates and the actual total number of hours that were billed in the end. The 

hours are evenly spread over the phases in that way since it is unknown which 

phases went over budget the most.  

The cost for each phase is then calculated by multiplying the estimated number 

of hours of each phase with the average cost for each hour that was paid for all 

phases except analysis and change requests. This average is simply calculated 

from dividing the billed costs for those phases with the total of the estimated 

number of hours for the same phases.  

The estimated external costs for application implementation plus project 

management and training costs were 1 161 300 SEK (948 h) and the outcome 

was almost 10% higher, totaling 1 277 369 SEK (1 043 h). Since the outcome 

was less than 10 % over the budget, the extra costs did not need to be 

negotiated. The 1 043 hours does not include the extra Go-Live support.  
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Internal time 

The internal application implementation costs consisted of three things in this 

case; the PM taking on other roles than managing the project in the 

implementation, two developers working part-time, and four workshops 

conducted with WebRetailer employees. This time totalled 1 160 h, as can be 

seen in Table 17 below. 

The other roles that the WebRetailer PM took on during the implementation 

corresponds to 50% of FTE during 6 months. 0,5*6*172 h = 516 h. 

(WebRetailer PM) Two developers worked 20-30 percent of FTE during 6 

months. Most of this effort was spent during the last 3 months. This gives 

approximately 0,25*2*6*172 h = 516 h. Four workshops were carried out during 

the analysis phase with four employees, each workshop taking around 8 hours. 

This gives 4*4*8 h = 128 h. 

Table 17 - Internal time during Application implementation 

Application implementation Time (h) 

PM taking on other roles 516 

Developers 516 

Workshops 128 

Total 1 160 

 

There is no available estimate on how much of this internal time was spent 

during which of the project‟s different phases. 

4.2.5.2 Post Implementation Costs 

The costs after Go-Live are regarded as post implementation costs and divided 

into Yearly License Fees, Support, Operation and Optimization. 

4.2.5.2.1 Yearly License Fees  

External costs 

For the first year 66 734 SEK were invoiced as a yearly license fee, 

corresponding to 16% of the initial license cost.  This same amount is planned to 

be invoiced yearly. The yearly license fees for 2009-2011 are shown in Table 18. 
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Table 18 - Yearly license fees 

Year License Fees (SEK) 

2009 66 734 

2010 66 734 

2011 66 734 

Total 200 203 

 

4.2.5.2.2 Support  

External costs 

WebRetailer signed a support deal with Acando for 7 500 SEK/month * 12 

months = 90 000 SEK / year. Over three years, this amounts to 270 000 SEK. 

4.2.5.2.3 Operation  

Internal time 

One system admin will work an estimated 10 % of FTE during 24 months after 

Go-Live. 0,1*24*172 = 413 h. (WebRetailer PM) 

4.2.5.2.4 Optimization  

This project was completed recently, and thus the extent of optimizations 

needed is unknown.  

4.3 CASE PROSYS 

The case company ProSys is a Swedish producer of business electronics 

solutions, with a market presence in more than 100 countries through its 

subsidiaries. The company implemented the ERP system mySAP All-in-One 

starting in late 2003. At the time the company was growing fast, with 

approximately 200 employees world-wide, around 60 people in Sweden, and had 

an annual turnover of 240 MSEK. 

4.3.1 CASE PROSYS MAIN POINTS 

The ProSys case stands out in that nine modules were implemented as compared 

to one or two in the other cases. The consultancy costs were extremely low in 

this case, partly due to the market conditions at the time and partly because the 
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project was sold at a fixed price and more hours were needed than were 

estimated. Acando‟s 3618 consultancy hours for the application implementation 

cost ProSys only 422 SEK/hour. The consultancy costs did increase with a fee 

of 200 000 SEK, 11,3 % of application implementation, for ProSys though when 

they decided to postpone the Go-Live to after summer vacations.  

4.3.2 OVERVIEW 

The company‟s decision to change system came from the owners and was based 

on their goal to introduce ProSys to the stock exchange. At the same time they 

chose to hire a new financial manager to play an important part in reaching that 

goal. The company chose to implement mySAP All-in-One to replace their own 

internally developed legacy system which had become an obstacle in expanding 

the company. The mySAP All-in-One solution is a SAP solution targeted 

towards SMEs and based on SAP Best Practice scenarios. ProSys‟ system 

implementation covered the following areas: 

 Sales & Distribution 

 Manufacturing 

 Purchasing 

 Inventory Management 

 Customer Service 

 Finance & Controlling 

 Business Warehouse 

 Enterprise Portal 

 E-commerce  

 

The project consisted of three separated phases in which different functionality 

was implemented. During the first, and by far most time consuming, phase basic 

functionally was to be implemented. This case only regards the first phase of the 

project. 

The SAP system was procured after a thorough system selection phase which 

involved the hiring of an experienced consultant.  The project was sold at a fixed 

price, which was very important to ProSys since the price had the highest priority 

within the project. ProSys‟s CIO, who participated in the steering group and was 

also heavily involved in the project group, argues that price was the most 

important project variable, followed by quality and lastly time. (ProSys CIO) 
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Moreover, Acando was to receive a bonus of 100 000 SEK if they fulfilled their 

tasks according to contract and on time.   

ProSys bought the necessary hardware during project preparation using Acando‟s 

recommendations and also decided to maintain the system themselves after 

going live. The project used the project methodology ASAP and the project‟s 

phases were as presented in Table 19.  

Table 19 - Project phases 

Project Preparation November 2003 

Business Blueprint November - December 2003 

Realization December - April 2003 

Final Preparation April-May 2004  

Go-Live September 2004  

 

During the project the owners decided to sell the company, which put a lot of 

additional strain on ProSys‟s top management who had to devote more time to 

other issues than the project. This also resulted in an increased workload on 

ProSys‟s CIO who had also developed the company‟s legacy system. 

4.3.3 ORGANIZATION 

The customer did not have previous knowledge of similar system 

implementations or extensive project based work. The external consultant who 

managed the procurement process also took the role of internal project manager 

at ProSys. According to the CIO the cooperation worked well and that the PM‟s 

competence and experiences proved valuable during the project. ProSys‟s PM 

worked at their offices during the most intense periods, but were otherwise at 

location once a week, or every other week, during project group meetings or 

steering group meetings. 

The steering group consisted of ProSys‟s CEO, CFO, CIO, customer PM, 

Acando PM as well as the sales manager who was responsible for the sales 

process. The project group consisted of one representative from each 

department who had the responsibility to contribute to the requirements within 

their respective area. Every person in the project group also became super users 

in the new system after also attending initial super user training. The IT 
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department at ProSys mainly consisted of the CIO, who had developed the 

company‟s legacy system, and was both involved in the steering group and fully 

engaged within the project. Therefore he played an important role in anchoring 

the project within the organization.  

ProSys‟s PM followed up the work performed by the project group at project 

group meetings, once or every other week, and saw to that each person had tasks 

to perform until next meeting. Moreover, the PM reported progress, used time 

and budget at steering group meetings every 4-6 week. In that way ProSys‟s top 

management had good insight into the project‟s status. The PM also reported 

how many hours each super user in the project had worked. Meetings were 

documented and questions and decisions were followed up between meetings. 

Moreover, the project used Lotus Notes as project database which both Acando 

and ProSys could reach. 

The project also used a formal change request process where changes to the 

project scope, i.e. what was decided in the Business Blueprint, was brought up to 

the steering group who made the decisions. During steering group meetings the 

most important risks were also discussed so that actions could be taken to 

mitigate them. 

4.3.4 EXPERIENCES 

A risk that was raised in the beginning of the project was that ProSys would not 

have time to spend on the project. According to the CIO the owners were 

supporting the project whole heartedly, but showed less practical support when 

they decided to sell the company which created more work than otherwise. 

In the beginning of the project in December 2003 the two companies realized 

after a meeting that they had differing view of the project‟s scope. Therefore 

they decided to hold an additional agreement meeting to try to solve the 

differences and to reach an understanding about what signing of the Business 

Blueprint document meant legally. ProSys had developed an own extensive 

requirements document during the procurement process, and the meeting solved 

the view of the significance of ProSys‟s own requirements document in relation 

to the Business Blueprint document. This meeting was important to come to a 

mutual understanding of the project‟s scope. The agreement was to use SAPs 

standard processes in areas where there were no explicit requirements from 
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ProSys to do otherwise. ProSys requirements document was developed from an 

already existing template from the external PM consultant that developed 

further. The CIO argues that the mentioned scope discussions made them realize 

they had understood the requirements in the same way Acando had. Later 

ProSys also realized that they had not elicited all requirements in the initial phase, 

which led to Change Requests further on in the project. These were not 

extensive new requirements, he argues, but stemming from that ProSys and 

Acando had not understood all matters in the same way. 

 

When drawing close to the agreed Go-Live date ProSys reached the conclusion 

that they were not ready to actually do so. The internal staff at ProSys was not as 

well trained in the system as they wanted and decided to give the staff more time 

to learn the new system. Acando‟s sales manager who participated in the steering 

group meetings argues that ProSys‟s own internal training sessions did not 

suffice. He argues that staff must be given more time in the system change, and 

ProSys‟s CIO argues in retrospect that he thinks Acando should have stressed 

this matter more in the project‟s initial phases. During steering group meetings in 

May it was decided to postpone the planned Go-Live in June to September 2004, 

which would give the users more time to for preparation and to learn the system 

better. In this decision it was also concluded that Acando had fulfilled its duties 

according to contract and was to receive the 100 000 SEK bonus agreed upon. 

Moreover, postponing the Go-Live meant that Acando had to have consultancy 

resources available in September. The costs for postponing the Go-Live for the 

customer were set to 200 000 SEK after negotiations in steering group meetings.  

 

ProSys‟s work processes did change when implementing the system and the new 

system was quite a change from their old system. Tasks that one function 

performed previously moved to other functions in some cases. The users already 

had a preconception about SAP systems in general before the implementation 

and that it was hard for users to learn. (ProSys CIO) But there were also those 

who were negative towards the old system, and when they experienced the new 

system they changed their minds. The CIO argues that the new system was easier 

for some and less so for others. The processes changed at the same time this 

influenced the experience for the users. The users talked about their experiences 

and the CIO argues that this was a big issue in the beginning, but does not think 

that it posed a big problem in the end. 
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The CIO argues though that these hours may be underestimating the total 

amount of work dedicated to the project.  In retrospect, ProSys‟s CIO also 

argues that it was a very important factor that he was involved as the previous 

system‟s expert and gained knowledge within the SAP modules they 

implemented.  

The project work conflicted with the regular duties of the project team members, 

which had the effect that project team members had to work overtime to be able 

to fulfill their duties. According to the CIO, this made them feel inadequate and 

might have affected their attitude towards the whole project. Looking back, 

ProSys argues that they should have dedicated more time to the project and 

made sure the personnel did not get overloaded with additional work. For 

example, the CIO mentions that they could have hired temporary personnel to 

release more time. Moreover, the CIO also thinks that Acando could have put a 

greater emphasis on the need for education, since the need proved to be greater 

than expected.  

Test cases were created in beginning of the project and were a part of the super 

user training.  Acando brought test cases to training sessions and ProSys adapted 

them a bit, but because they did not have previous knowledge they mostly ran 

the test cases they received from Acando. The CIO argues that the best solution 

would have been to have more experience of such tasks, then they could have 

run wider and more numerous test cases and come closer to real Go-Live 

conditions.  

The CIO was responsible for the master data conversion but had help from 

more people at the company and also they also received some help from 

Acando. They only exported was absolutely necessary, but there were problems 

due to misunderstood instructions. This meant that when Acando received the 

results, they sent it back to ProSys for correction, which meant that more time 

than planned had to be devoted to this during February and March. (ProSys 

CIO) The CIO had to devote his time full time for this as well as work during 

his vacation. He argues that they should have received more education from 

Acando‟s consultants to be able to understand why certain tasks in the system 

had to be performed the way they had to, as well as the effects they had in the 

system. 
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Acando stressed the importance of starting master data conversion early, but 

ProSys did not realize how much time had to be spent doing this and 

underestimated the amount of time necessary. 

At Go-Live, ProSys was worried about possible problems occurring that they 

had heard about in other implementation projects. According to the CIO they 

did not have any major problems, and attributes this to the fact that SAP‟s 

modules are fully integrated from start.  

4.3.5 TCO 

The costs for ProSys‟s SAP implementation are discussed in this chapter using 

the structure from the previously developed TCO-model. The TCO for the 

implementation project at ProSys and its different cost components is presented 

in Appendix C. 

The total external cost for the ProSys project was 5 342 329 SEK, and the 

internal time was 5 623 hours. We estimate that internal time cost on average 400 

SEK/h. This gives a grand total of 7 885 067 SEK. The calculations and sources 

for all cost components are presented in the following sections. Figure 7 shows 

the distribution of costs in the ProSys case.  
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Figure 7 - Distribution of TCO components in ProSys 

4.3.5.1 Implementation Costs 

In this section, the implementation costs are presented divided under the 

categories project purchases, application implementation and project spanning 

activities. 

4.3.5.1.1 Project Purchases 

ProSys purchased hardware themselves on Acando‟s recommendations. The 

hardware costs totalled 395 000 SEK. (ProSys PM) Out of the cost for the initial 

licenses that were purchased, 500 000 SEK of totally 785 640 SEK were 

attributed to phase 1 of the project according to steering group protocols. The 

total project purchases are shown in Table 20. 

Table 20 - Project purchases 

Project purchases Cost (SEK) 

Initial ERP licences 500 000 

Hardware and other software 395 000 
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Total 670 166 

4.3.5.1.2 Project Spanning Activities 

In the TCO model the project spanning activities include Project Management, 

Project Management Support, Training, Travel and Change Requests. In the ProSys case 

there were no travel costs since Acando didn‟t charge anything for travels. Also 

there was no project management support bought for the project. 

The project spanning costs are divided into external and internal costs as follows. 

External costs 

The project manager from Acando‟s side had worked 265 hours when 2 583 

hours out of 3 391 consultancy hours had been used. Supposing that the project 

manager‟s workload stayed at the same level during the last part of the project, 

the total Acando project manager‟s time was (3391/2583) * 265 hours = 348 

hours. The project management time is included in the Application 

Implementation-part of the TCO, however, which is why it is not stated 

explicitly under Project spanning activities. 

The external cost for training is also included in the Application 

Implementation-part of the TCO. A total of 227 hours of training was 

purchased. 

Consultancy costs for change requests summed up to 971 hours, corresponding 

to 962 060 SEK (invoicing from Acando), which meant a significantly higher 

margin for Acando as compared to the consultancy cost during within the initial 

agreement. The agreed services at fixed price resulted in a price per hour at 422 

SEK as we will see later, while the price per hour for change requests totaled 991 

SEK per hour. The cost of 200 000 SEK that the delayed Go-Live induced is 

included in the Change Request costs. The total external project spanning costs 

are shown in Table 21. 

Table 21 - Total External Project spanning costs 

Cost component Cost (SEK) 

Project management Included in application 
implementation 

Project management support - 
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Training Included in application 
implementation  

Travel  - 

Change Requests 962 060 

Total 962 060 

 

Internal  

The project manager that ProSys hired to take care of the internal project 

management worked approximately 539 hours, extrapolated from the 419 hours 

that had been used. When calculating the TCO, it would not be correct to use 

the same standard cost for internal time for project managers that are hired 

externally. The actual cost that the project manager invoiced must be used. In 

this case, ProSys‟s project manager cost 800 000 SEK for all three project 

phases. Since this case study only includes phase 1, the costs for this phase will 

be less than 800 000 SEK and have to be calculated. To do this the same quota 

as for the license costs is used. The steering group decided that 500 000 of the 

total 785 640 SEK license cost shall be attributed to phase 1. If the same quota is 

used for the project manager cost, this gives 509 000 SEK of external project 

manager consultancy costs in phase 1. According to the ProSys CIO this should 

give a fair estimate. 

There was a quite substantial amount of training activities in this project. Acando 

first led training during in total 28 hours for 7 super users, i.e. in total 7*28 h = 

196 h.  

Then those super users led training for the end users. They held courses of 

approximately 20 hours each with groups of differing amounts of end users in 

the different functions. According to notes from a steering group meeting, these 

courses spent internal time amounting to (17*20 + 3*20 + 8*20 + 3*20 + 2*20 

+ 10*20 + 8*20) = 1020 h. Then the time the leaders of this education spent an 

estimated 8 hours of preparations on top of the 20 hours spent with the end 

users which gives an additional 7*28 = 196 h.  

Summing this up, the internal time devoted to training activities amounts to 196 

h + 1020 h + 196 h = 1412 h, as can be seen in Table 22. 

Table 22 - Total Internal Project spanning time 
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Project spanning activities Time (h) 

Project manager 539 

Training 1 412 

Total 1 951 

 

4.3.5.1.3 Application Implementation 

External costs 

The feasibility study cost 47 520 SEK, and took 48 hours for Acando 

consultants. The analysis phase was sold at a fixed price of 200 000 SEK, where 

476 consultancy hours was used.  

The fixed price that was used in the agreement was concluded after the signing 

of the Business Blueprint document. At the signing Acando estimated that the 

implementation would require services corresponding to the initial estimate 

1 722 400 SEK plus 10 % which totaled 1 894 640 SEK, which was accepted by 

ProSys when agreeing on that if additional add-ons were to decided, these would 

not be handled as a change request by the steering group. ProSys wanted to be 

able to follow the cost distribution and Acando estimated that the phase 1 would 

require services corresponding to 80 % of the fixed price, equaling 1 515 712 

SEK. According to steering group protocols the budget presented in Table 23 

was produced.  

Table 23 - Budgeted time for application implementation 

Services Budget (h) 

Project Preparation 48 

Analysis (Business Blueprint) 476 

Realisation (Development & Deployment) 2014 

Test 251 

Go-Live Support 125 

Total Time in Phase 1 2390 

Total 2914 

 

The Application implementation was sold at a fixed price of 1 894 640 SEK. Out 

of this sum, 80 %, or 1 515 712 SEK, was attributed to phase 1.  
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The actual consultancy costs for agreed services in phase 1 ended up at 

1 527 064 SEK, very close to the agreed 1 515 712 SEK. The consultancy time 

went far beyond budget though, at 3 618 hours as compared to a budgeted 2 390 

hours (see 

Table 24). This gives a price per hour for the application implementation 

excluding the Business Blueprint phase at the astonishingly low 1 527 064 

SEK/3618 h = 422 SEK/h. 

Table 24 - Time and costs for Acando consultants as per project 

phase 

Phase Cost (SEK) Estimated time 

(h) 

Actual Time 

(h) 

Proof of Concept 47 520 - 48 

Analysis 200 000 - 476 

Realization 1 527 064 2 390 3618 

Total 1 774 584 - 4 142 

 

Internal time 

The total internal time in the application implementation was 3 480 h, 

corresponding to 64 % of the total internal implementation time. The analysis 

phase was 476 h, corresponding to 9 % of total internal implementation time. 

The time spent in the phases Design, Development, Deployment and Go-Live 

totaled 3 004 h, which corresponds to 55 % of the total internal implementation 

time.  About 500 h was spent by personnel during the summer up until the 

delayed Go-Live date in September. 

4.3.5.2 Post Implementation Costs 

4.3.5.2.1 Yearly license fee 

The yearly license fee, “Maintenance fee”, for the SAP licenses was initially 

117 834 SEK. In 2005 this was decreased to 59 410 SEK. It remained at almost 

the same level, 60 106 SEK in 2006, but then an agreement was written for more 

licenses, which added 288 007 SEK to the license fee. Only (500/785,64) * 

288 007 SEK = 183 295 SEK out of this is attributed to phase 1, using the same 

relation as the price for initial licenses. Then an additional 129 353 SEK is also 
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added to the license fees year 2006, because of extra support. This gives a total 

of 372 753 SEK for license fees year 2006. The total yearly license fees are 

shown in Table 25. 

Table 25 - Yearly license fees 

Year License fees (SEK) 

2004 117 834 

2005 59 410 

2006 372 753 

Total 579 536 

4.3.5.2.2 Support 

ProSys‟s support costs totals to 5 000 SEK a month which includes 4 free 

consultancy hours per month. Acando claims this to be a bargain price and 

attributes it to the market conditions/competition at the time after the dot-com 

bubble had burst. (Acando Sales Manager) 

During the second year the support costs increased since ProSys wanted to make 

some changes in configuration. Then ProSys tried to deal with these matters 

more on their own and gain more knowledge internally. (At the moment in 2010, 

they try to deal with many support issues themselves, which has lowered the 

costs.) (ProSys CIO) The support costs are presented in Table 26. 

Table 26 - Support costs 

Year Support cost (SEK) 

2004 77 715 

2005 276 075 

2006 574 645 

Total 928 435 

 

It is also worth noticing that the billed hours spent on SAP support do not 

include all the hours spent by Acando. The non-chargeable hours Acando has 

spent are presented in Table 27. These hours are non-chargeable due to the 

contract between the companies. 
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Table 27 - Non-chargeable support hours 

Year Non-chargeable 
support time (h) 

2004 26 

2005 79 

2006 197 

Total 302 

4.3.5.2.3 Operation 

ProSys are maintaining the system themselves. ProSys‟s CIO estimates that 8 

hours are spent each month performing maintenance at a cost of about 2100 

SEK. This totals 96 hours a year on internal maintenance at an approximate 

internal cost of 25 200 SEK. This gives in turn a total of 25 200 SEK * 2 = 

50 400 SEK over the two years after initial project that the TCO is calculated.  

4.3.5.2.4 Optimization 

External costs 

During 2006, ProSys bought 524 consultancy hours for implementation for 

202 714 SEK. 
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4.4 CASE MINECO 

MineCo is a mining company with about 350 employees, all stationed close to 

the mine where operation takes place. The company had a turnover over 800 

MSEK in year 2008, when the implementation project started. 

4.4.1 CASE MINECO MAIN POINTS 

The MineCo project was sold at a fixed price of 1 995 000 SEK. Compared to 

the project plan, more consultancy hours were needed, but this didn‟t affect 

MineCo‟s costs, only Acando‟s margins. 1 673 hours were budgeted after the 

analysis phase was completed, and 1 757 hours were used. There was a large 

difference in the internal time that was spent at the two different units at 

MineCo that were involved in the project. Around two thirds of the 791 hours of 

internal time that was spent was spent by the Material Management unit.  

4.4.2 OVERVIEW 

After several disappointments with MineCo‟s former system supplied by IFS, the 

decision was taken to implement SAP instead. (Acando Sales Manager) MineCo 

was already using SAP on more of its sites, which was an important factor in 

choosing SAP. The system at MineCo still is a stand-alone solution with its own 

database though. 

More specifically, it was a pre-configured solution of SAP Enterprise Core 

Component 6.0 that was implemented, called Swedish Baseline. Actually it was 

only a subset of this that was implemented, namely the finance and controlling 

and material and management parts, together with some functionality from sales 

and distribution. The fact that it is a pre-configured solution helps to lower the 

TCO of the system by minimizing implementation time. The accelerators include 

first and foremost the template configuration that allows for getting the system 

functional in a short period of time, but also standard education material and 

system documentation.  

The project was initiated with a “flying project start” 15 August 2008, which 

ended 31 September 2008. The flying project start is what is usually referred to 

as the analysis phase of the project. It involved a number of workshops with 

project members from both Acando and MineCo, and resulted in a Business 

Blueprint that detailed business processes, gaps between business processes and 

system functions, reports, forms, conversions, and interfaces. The 
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implementation project then began 2008-10-15, and reached Go-Live according 

to plan 2009-01-05. The implementation included the main activities design, 

development, test and training, as is customary for projects using the ASAP 

methodology. (Simultaneously Project Preparation, Business Blueprint, 

Realization, Final Preparation and Go Live & Support) The project was closed 

2009-02-15. The main project dates are presented in Table 28 below. 

Table 28 - Project dates 

 

 

 

 

The priorities of the customer were rather evenly distributed between the three 

variables time, quality and price. The project affected only support processes of 

the business, within the Finance & Controlling and Material Management units. 

4.4.3 ORGANIZATION 

Acando had one Project Manager on this project that was working 40 %, and 

one person working 20 % with system maintenance during the time of the 

project. Mainly two consultants from Acando were working operatively on the 

project, one with the finance & controlling function and one with the material 

management function. A few other consultants performed some minor 

programming tasks at times. All the main actors in this project remained during 

the entire project. 

MineCo hired an external Project Manager to work full time for them on the 

project. He had experience from working with MineCo on one previous project. 

All the users of the system, 15 from finance & controlling and a few from 

material management were involved in workshops. There were also three super 

users more deeply involved in the project. (Acando Sales Manager) 

4.4.4 PROGRESS 

The project seemed to be of rather high priority to MineCo, especially to the 

involved units, F&C (Finance & Controlling), and MM (Material Management). 

The management at the parent company level did not view the project as very 

Project start 15 August 2008 

Realization 15 October 2008 – 15 November 2008  

Final Preparation 20 October – 18 December 2008 

Go-Live 18 December - 5 January 2009 

Project Closed 15 February 2009 
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important however; it was largely left to the (external) MineCo PM and the 

concerned units to allocate resources and make it a successful implementation. 

Initially the users at MM were opposed to the system change. The first 

demonstration was described from Acando‟s point of view as a “disaster”. 

(Acando Sales Manager) The users at F&C, on the other hand, were motivated to 

change system since they experienced severe problems with producing reports 

with their former system. Despite this, it was soon evident that implementation 

was a smoother process at MM than at F&C. At MM, they accepted the decision 

to implement SAP once it was made final, and really put in an effort to map 

processes together with the Acando consultants and later working with tests, and 

of course learning the system. It was estimated that they spent 1.5 times the 

number of hours the Acando consultants did. (Acando Sales Manager) 

At F&C, they were more pressed for time, and didn‟t seem to understand their 

own processes to the same extent as the persons at MM. They spent roughly 

0.75 times the number of hours the Acando consultants spent on their part of 

the project. Resource availability was lifted as a risk early on in the project, which 

also turned out to be a problem at F&C. Also, it was more difficult to convince 

the F&C employees to adapt their ways of working to standard SAP processes. 

This took more time for the Acando consultants than was expected. (Acando 

Steering Group Member) 

Another difficulty in the implementation was that the preconfigured solution 

turned out to be less complete than first had been supposed by Acando. The 

documentation was incomplete, and had to be extended by Acando consultants. 

The account scheme was also obsolete, but this was expected and had been 

taken into consideration when planning the project.  

The steering group members at Acando experienced a sound cooperation and 

well functioning communication with the MineCo Project Manager.  

There were some minor adaptations to the system, but both business functions 

now run mostly standard. There were also only minor integrations. An interface 

was built for integrating to the salary system Agda, which was completed without 

complications.  
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The MineCo CIO wanted to try and run parts of the system internally 

immediately after Go-Live. This was not viewed as a good idea from Acando‟s 

side, because of lacking knowledge of the system at MineCo, and it was agreed 

that Acando would run the system for the first nine months post Go-Live.  

4.4.5 TCO 

This section presents MineCo‟s different costs induced in the implementation 

under study. The costs are presented using the previously developed TCO-model 

structure. Using these different cost components the system‟s TCO is calculated, 

which includes implementing and operating the system for two years. The TCO 

and the different cost components are presented in Appendix C. 

The total external cost for this project was 4 680 946 SEK, and the internal time 

was 2 508 hours. The internal time is estimated to 400 SEK/h. This gives a 

grand total of 5 993 686 SEK. The calculations and sources for all cost 

components are presented in the following sections, in an order following the 

TCO from top to bottom. Figure 8 shows the distribution of costs in this case. 

 

Figure 8 - Distribution of TCO components in MineCo 
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4.4.5.1.1 Project Purchases 

The hardware costs of this project are unknown. Based on the other cases and 

scope of this particular project, they are estimated to around 250 000 SEK. The 

initial license cost was 688 476 SEK for 20 licenses. 

The license costs were reduced with 20 % from what was initially offered due to 

a demand from the IT Manager at Corporation L. MineCo also chose to use the 

least expensive database, the open-source MAX database, which also kept the 

cost as low as possible. (Acando Sales Manager) The total project purchases were 

938 476 SEK, as shown in Table 29. 

Table 29 - Project purchases 

Project purchases Cost (SEK) 

Initial ERP licences 688 476 

Hardware and other software 250 000 

Total 938 476 

 

4.4.5.1.2 Project Spanning Activities 

In the TCO model the project spanning activities include Project Management, 

Project Management Support, Training, Travel and Change Requests. In the MineCo case 

Project Management costs and Training costs have not been possible to separate 

from the phases in the Application Implementation. There was no Project 

Management Support involved. The project spanning costs are divided into 

external and internal costs as follows. 

External costs 

The total travel costs, including travel in connection with support activities 

during and after the project, sums up to 267 893 SEK. The part of travel that is 

connected to support during the first year after the implementation is 25 283 

SEK. Further travel in connection with support activities during the second year 

after the project is difficult to estimate. It is assumed though that those costs 

would be similar to the first year. This would give a total of 293 176 SEK for 

travel costs. There was a total of 173 hours invoiced for change requests, 

amounting to 216 250 SEK. This gives a total of 509 426 SEK, see Table 30. 
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Table 30 - Total External Project spanning costs 

Cost component Cost (SEK) 

Project management Included in Application 
Implementation 

Project management support - 

Training Included in Application 
Implementation 

Travel  293 176 

Change Requests 216 250 

Total 509 426 

 

Internal time 

The internal project manager worked approximately one FTE during 3 months, 

which gives 3*172 = 516 h. As for training, there were four F&C participants 

and two MM participants during super user education. 40 hours for F&C and 20 

hours for MM give 40*4 + 20*2 = 200 hours of super user education.  (based on 

project plan and interviews)  

Around 24 hours of end user training was held for 15 employees at F&C and 5 

employees at MM. This gives 24*15+24*5 = 480 hours of end user training. In 

total then, the internal hours for training amounted to 680 hours. The total 

internal project spanning time was 1 196 h, as shown in Table 31. 

Table 31 - Total Internal Project spanning time 

Project spanning activities Time (h) 

Project manager 516 

Training 680 

Total 1 196 

4.4.5.1.3 Application Implementation 

External costs 

Acando budgeted 1 092 consultancy hours for the implementation phase of this 

project. Before this phase they had already spent 539 hours though, so the entire 

project should need 1 631 hours.  



Master‟s Thesis, Acando AB   22/06/2010 

Nils Palmberg & Göran Rydgård 

 73 

The implementation of Swedish Baseline, a preconfigured solution based on 

SAP ERP, was sold at a fixed price of 1 995 000 SEK. The price was calculated 

with a risk margin of 10 %. (Acando steering committee member) Included in 

the fixed price were 60 hours of post Go-live support and 96 hours of end user 

training and support with development of end-user material. 

The actual invoicing became in the end 1 992 400 SEK for 1757 consultancy 

hours for the application implementation. The time and costs for Acando 

consultants as per project phase are shown in Table 32. 

Table 32 - Time and costs for Acando consultants as per project 

phase 

Phase Actual time (h) Actual cost (SEK) 

Analysis 227 200 000 

Realization 1757 1 992 400 

Total  1984 2 192 400  

 

Internal time 

There is no information concerning how much internal time was budgeted at 

MineCo. The estimated total internal time spent during the application 

implementation was 894 h, as shown in Table 33. 

It is estimated that the internal time spent during the Application 

Implementation was 0,75 times the consultancy time at F&C, while the 

corresponding number was 1,5 for the employees at MM. (Acando Sales 

Manager) It was estimated that 200 consultancy hours would be spent on MM 

and 260 on F&C. This is then increased with the same factor as the number of 

consultancy hours as a whole exceeded the initial estimation. Then the time the 

IT manager spent in the project, an estimated 20 % of FTE, is added. All this 

gives (200*1,5+260*0,75) * (1+(657/1100) ) + (0,2*172*3) = 894 h. 

According to the contract, there were 2 days of workshops with super users held 

during the analysis phase. With three participants from F&C and two from MM 

this gives a total of 160 hours (16*2*3+16*2*2 = 160) of internal time.  

Table 33 - Internal time during Application implementation 
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Application implementation Time (h) 

Material Management function 479 

Finance and Controlling 311 

IT Manager 103 

Total 894 

 

4.4.5.2 Post Implementation Costs 

4.4.5.2.1 Yearly license fee 

The yearly license fee was 22 % on SAP total cost. 172 340 SEK was invoiced 

year 1. For three years with this fee the maintenance costs totals 517 020 SEK. 

4.4.5.2.2 Support 

For the support, 59 452 SEK is paid each year as a standard support fee. In the 

first year an additional 121 875 SEK and 88 893 SEK were invoiced for support 

hours. Over three years the support amounted to a total of 389 124 SEK.  

4.4.5.2.3 Operation 

External costs 

Acando managed the maintenance of the system during the first nine months 

from 2009-01-01. This cost 15 000 SEK/month, which gave in total 15 000 * 9 

= 135 000 SEK.  

Internal time 

One system administrator on 10 % of FTE during the remaining 15 months up 

until 2 years after Go-Live gives: 172*15*0,1 = 258 hours. 

4.4.5.2.4 Optimization 

The optimization costs for this case are not known, since the Go-Live were 

relatively recent.  
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4.5 TCO OF ALL CASES AND DIAGRAMS 

The TCO in the four case studies and the distribution of implementation and 

post-implementation costs are as shown in Figure 9. The TCO in SoftDev is the 

biggest of the four companies due to the large post-implementation costs that 

were induced by the optimization phase. The WebRetailer project is the smallest 

in scope also has the lowest TCO, also partly due to limited post-implementation 

costs. This project, however, was performed in 2009 and it is possible that more 

optimization costs may occur.  

ProSys has the second largest TCO but the largest implementation costs. 

Considering that this project is a larger in scope than the other projects the TCO 

can be considered low. The hourly rate in this project, which was about a half to 

a third of the hourly rates used in the other projects explains the limited TCO. 

The post-implementation costs are about half as big as in case SoftDev, and the 

costs stemmed from increasing license fees and application support costs during 

the second year of operation (year 3 in the TCO). Possibly, the increasing 

number of users in ProSys at the time explains this increase in costs. 

 

Figure 9 - TCO per project 
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The TCO in MineCo is the third largest, with the second largest implementation 

costs and third largest post-implementation costs. Looking at the time spent in 

the projects in Figure 10, the MineCo case is significantly smaller than the 

SoftDev and ProSys cases. MineCo is about a half of SoftDev in external time 

and a third of ProSys. The case was sold at a fixed price and followed the budget 

relatively closely. In this project there were limited customizations and 

integrations, in part thanks to Acando who convinced the financial department 

to go for a standard SAP solution. The other SAP project ProSys was larger in 

scope and exceeded its budgeted time. However, thanks to the fixed price 

contract the costs were limited. The time spent in the SoftDev case is large 

considering it is a single financial module implementation. Looking more closely 

at Figure 10 it can be seen that the internal time spent in each implementation is 

slightly larger than the external time in all projects but ProSys. In the ProSys case 

the internal time registered did not include every hour spent on the project 

however. In each project the estimated internal time spent is with all probability 

underestimated, which both WebRetailer and ProSys have mentioned. 

(WebRetailer Customer PM)(ProSys CIO) 

 

Figure 10 - Internal and external time per project 
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The TCO per user of the other cases are similar in size, and notably the ProSys 

case has the smallest TCO per user at about 160 000 SEK. This is due to the 

relatively high number of users and the low TCO, considering the projects 

scope.  

 

Figure 11 - TCO per user 
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5 ANALYSIS OF FACTORS AFFECTING TCO 

This chapter answers the third research question: Which are the main factors that affect the 

TCO in the projects, and what is the extent of the effects? To answer this question this chapter 

uses the theoretical foundation on risk and success factors in ERP implementations to analyze 

the factors affecting the case studies from a TCO perspective.  The analysis uses Nah and 

Delgado’s (2006) categorization of success factors as discussed in the theoretical frame of 

reference. 

5.1 BUSINESS PLAN AND VISION 

According to Nah, it is critical to have a clear business plan, vision and goal for 

an ERP project. Included in the business plan should be “benefits, resources, 

costs, risks and a timeline.” (Nah & Delgado, 2006, p. 100) 

All case study projects have had broad goals to support continued growth, 

introduction to the stock exchange, support a higher degree of automatization, 

higher capacity etc. Besides each project‟s broader goals and vision, all projects 

have had more detailed analysis of requirements to reach a more detailed project 

plan and contract stating the project‟s scope. This has been developed before 

and during the analysis phase according to project model standards. Milestones 

have been documented on a timeline, resources have been allocated. There are 

differences though in how the customer has understood the project scope, 

meaning what exactly is included in the system implementation and what is not. 

Measurable goals and targets are evident in all projects partly because of the 

importance for Acando to have this to avoid scope creep and contract 

disagreements.  

In the WebRetailer case, the internal PM did not realize at first what was 

included in the system implementation and was surprised when he found out 

that a certain feature was not included in the system agreed upon. The effect this 

had on costs is not possible to estimate, but it highlights the difficulties for 

inexperienced internal project managers to grasp the scope and challenges of a 

system implementation, even if it is limited in size. There were CRs of quite a 

large magnitude in the WebRetailer project, but these are not related to the initial 

goals of the project, but problems that arose during implementations that 

demanded extra support. These will be discussed further below. 
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In the SoftDev case the project‟s goals and vision were documented, but it is 

evident that SoftDev and Acando later did not have the same goals and vision of 

how the system would function after Go-Live. Since SoftDev needed a one year 

optimization phase to be content with the system in operation, there was 

obviously a difference in the goals SoftDev saw the project had at the outset and 

what had been achieved by Go-Live. The costs for the optimization phase can 

therefore be attributed somewhat to this difference.  

In the ProSys case, the customer did not understand the scope agreement in the 

same way Acando did. During the project they found out requirements they 

wanted that they had not originally planned for. Since the contract did not 

encompass these requirements, they had to agree in steering group meetings that 

these requirements would be included but handled as change requests. These 

change requests are attributed to the fact that the customer did not understand 

the agreed upon requirements in the project specification the same way Acando 

did. The customer says that the requirements handled as change requests were 

things they thought would be included in the specification, but later found out 

were not. The change requests totaled 971 consultancy hours and 962 000 SEK 

in change request costs, representing 12 % of the TCO. These costs can also in 

part be attributed to the communication between the two parties and how much 

ProSys chose to configure/adapt the system to their existing internal processes. 

Both these things will be discussed later.  

In both ProSys and MineCo cases the project had a detailed business plan, with 

goals, resource allocation, identified risks and a timeline. However, the MineCo 

case‟s purpose was “to achieve sustainable business improvements” (Project sub-

agreement) which is not a very clear purpose. Since the goals, resource allocation 

and timeline were specified in more detail though this did not affect the project 

negatively, it delivered on time and according to contract. The change requests 

totalled 216 000 SEK, representing 4 % of the TCO which signals that the 

project did not deviate much from the customer‟s requirements and the goals in 

the business plan.  

5.2 TOP MANAGEMENT SUPPORT AND CHAMPIONSHIP  

Before the effects of the extent of top management support are analyzed, a word 

will be said on what inspires higher top management support. An important 

factor affecting the extent of top management support is the scope of a project, 
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including e.g. how much the outcome will affect the company‟s business. This in 

turn is closely linked to the type of system, what type of module(s) and how 

many modules are implemented. The main issue here is to what degree the 

system affects the company‟s business processes and if these processes are vital 

to the company‟s competitive strength.  

In the case studies it has been evident that the support from top management 

has influenced the projects, both directly and indirectly. First of all, the top 

management support is closely linked with the project‟s priority in the 

organization and the amount of resources dedicated to the project. A common 

success factor in ERP implementation projects is that a project is “publicly and 

explicitly” identified as a top priority within the organization (Nah & Delgado, 

2006, p. 102), which then determines the amount of resources that are dedicated 

to the project. Secondly, the existence and commitment of a high level project 

champion within the customer organization has proven to play an important part 

in at least one project, the ProSys case. These factors will now be investigated 

further to allow for a discussion on how they have affected the TCO of each 

project.  

First however, it is worth noting that the control structures and follow-up 

procedures, which are closely linked to the internal priority, as well as project 

management experience and competence available, also have proven to play an 

important part in the project outcome. This will be further discussed under 

Project Management. 

The case projects have all been approved and supported by management to a 

certain extent because the motives for implementing the systems have been of 

high importance for the customer companies. The main reason behind the 

majority of the implementation projects in this thesis, except for MineCo, is that 

the customer has outgrown its old system. This makes the project‟s priority high 

since it is needed for further company growth. The ongoing growth might 

however in itself be a threat to such a project, since it makes it harder to allocate 

resources. (WebRetailer PM) At MineCo they were dissatisfied with the old 

system due to its instability and inadequate availability. The system change was 

because of this viewed as important at MineCo as well. At both WebRetailer and 

ProSys the project needed to be executed in order to make possible an 

introduction to the stock exchange. 
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Even though all projects were supported by management, the perceived priority 

of the projects by the project members in each case differed. The projects‟ 

priorities have according to the interviewees beyond management support also 

depended on the available resources, the system itself and the number of 

modules that were to be implemented.  

The picture gets even more complicated since there seem to be a two-way 

relation between the priority of the project and the management support. More 

management support can increase the priority of the project to the entire 

organization, and a higher priority due to e.g. strategic reasons to carry out the 

project inspires stronger management support. 

The WebRetailer project received top management approval, but the 

implementation was not treated as a high priority project, mostly because of the 

small scope of the project. Also, the logistics system was the most important part 

of the system landscape, so replacing the financial module was not regarded a 

major undertaking. Because of this, the project suffered from insufficient 

resources regarding both budget and internal time. (WebRetailer PM) This of 

course meant that the quality of the internal project management suffered. The 

project did not have an active steering group and they chose an internal project 

manager with limited experience, although with business process knowledge and 

supported by an external project management consultant from PWC. The 

project manager worked 50 % of a FTE with PM-related tasks, but he also filled 

other roles in the project organization, such as in testing and training sessions. 

Moreover, the internal project group also had their regular duties to attend to in 

parallel to the project. This resulted in work overload especially for the 

customer‟s project manager. The lack of internal resources and competence 

resulted in lacking testing efforts and integration issues, which had direct effects 

on the system‟s TCO. The extended Go-Live support totaled 456 000 SEK, 

which represents about 11 % of the TCO and the external project management 

support at 250 000 SEK totaled 6 % of the TCO.  

There was no project champion in the WebRetailer case. The CIO was hardly 

involved at all, and the project was largely run as a one-man show by the 

WebRetailer PM.  
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At SoftDev the CIO took on the role as project manager, and the CEO was the 

project sponsor. The CEO was also responsible for the procurement process 

together with the CFO. The CIO could in this case be regarded as a project 

champion in that he is both part of top management and also deeply involved in 

the project. Despite the rather high priority of the project within the 

organization, the internal resources allocated for the project seems with 

hindsight to have been insufficient. The SoftDev PM did not have enough time 

to manage the project, and based on the accounts of the SoftDev PM Assistant 

and current PM he didn‟t fill the role of project champion. 

Just as in the WebRetailer case, there was then at SoftDev a need for more time 

spent on internal project management. SoftDev also did not have an active 

steering group, which would have been easier to assemble with a higher priority 

on the project and more allocated internal resources. When it comes to lowering 

the TCO, it is not obvious here which choice gives the lowest TCO in the end. 

Allocating more time and resources cost more, but might save a fortune in the 

end because of fewer problems after Go-Live. 

It is difficult however to differentiate between what flaws in the project 

management effort at SoftDev was caused simply by a lack of allocated time for 

the task, and what was caused by the SoftDev PM‟s inexperience of project 

management. There is evidence for both these factors affecting the outcome of 

the project.  

At ProSys the project received high priority and sufficient resources having 

regular steering group meetings, a cross-functional project group and an 

experienced external project manager. The project received public top 

management support from the CEO and also had the CIO involved and 

supporting the project. The CIO was dedicated full time to the project in 

addition to his other duties. He played an important role and can be considered a 

high level project champion. He provided knowledge of both the business and 

the IT environment at ProSys, which enabled him to work as a link between 

Acando and the ProSys employees.  

The project‟s priority from the top management‟s point of view was reduced 

however since the company was sold half-way through the project. This put the 

organization under a heavier workload for a time, but did not affect the project 

outcome to any larger degree. 
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5.3 CHANGE MANAGEMENT 

The time and money that needs to be spent on user education depends on 

several factors within the customer organization and the system that is 

implemented. The extent to which the processes are reengineered and thus how 

much the users need to change their behavior, the complexity of the system and 

the motivation and willingness to learn that the users demonstrate are the most 

important factors. The number of users naturally affects the total amount of 

internal time spent on education, but does not significantly affect the number of 

hours of education that need to be bought from external consultants. The 

number of modules implemented can affect the number of training hours since it 

adds complexity.  

The importance of training is evident as it is in the use of a new system that 

business value can be created, but training still is an area that is often down-

prioritized. “Even though training tends to be one of the areas to be cut in the 

case of budget overruns, it is critical to the success of the implementation project 

as well as the quality of decisions that will be taken based on the system” (Nah & 

Delgado, 2006, p. 100). Many sources agree on the importance of training, such 

as (Gargeya & Brady, Success and failure factors of adopting SAP in ERP system 

implementation, 2005) that states that the most common cause of failure in 

implementation projects is ”internal readiness/training”. (Gargeya & Brady, 

Success and failure factors of adopting SAP in ERP system implementation, 

2005, p. 511) 

Gartner states in a report that as an overall guideline Change Management is 

around 15-20 % of the total project time in ERP implementations. This includes, 

however, not only training, but “senior management/partner time, change 

managers' efforts, and training and communication tasks” (Phelan, Estimating 

the Time and Cost of ERP Implementation Projects is a 10-Step Process, 2006, 

p. 15). This guideline is probably better suited for larger projects, where there 

actually is a dedicated change manager, which there weren‟t in the cases of this 

thesis. Also, in the case projects at hand, the ”senior management/partner time” 

did not include much more than the steering group meetings that were held in 

the MineCo and ProSys cases, and to a limited extent the SoftDev case.  

The cases form two distinctly different groups when it comes to the amount of 

training. In the SoftDev and WebRetailer projects, training makes up 15 % and 
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13 % respectively of the total internal implementation time in the projects. At 

ProSys and MineCo, the corresponding numbers are 26 % and 30 %. The 

relevant factors that are common within the two groups and have been identified 

to affect the amount of training are the following.  

Firstly, SoftDev and WebRetailer are both small implementations that only 

encompass an economy module and have less than 10 users. Secondly, at 

SoftDev, the new system was similar to the old one in functionality, and changes 

in business processes were limited. As a parenthesis, some changes in business 

processes were conducted at SoftDev during the project that were not caused by 

the implementation, but affected the customizations to a certain extent. At 

WebRetailer, the changes in business processes were larger, but still with very 

few users. Looking at the other two cases, ProSys and MineCo, more than one 

department was involved, a larger number of users were involved, and processes 

were changed to a larger extent than the other two cases. These factors in 

combination led to that the need for training was much higher at ProSys and 

MineCo compared to the other cases, which is also clear from the TCO.  

Of course, spending fewer hours on training decreases the total cost of a project, 

both the internal time cost and the cost for consultants that lead the training. 

However, there is always the risk that decreased spending on training lead to 

extra costs after Go-Live or decreased value realization because of a lack of 

knowledge of the system among the users. Extra costs that can be induced by a 

lack of training can involve costs to repair mistakes in the use of a system, or 

extra training that need to be held after Go-Live. The need for training (and 

change management efforts overall) is affected by the system scope, change in 

business processes and number of users. The system itself and its ease of use as 

well as the user itself and his/her experience will affect the learning curve and 

the need for training.  

Despite the large differences in amount of training between the projects, it 

cannot be established in any of the cases that the training has not been sufficient. 

In the case of WebRetailer it is difficult to assess this since the Go-Live was so 

recent, but in all the other cases it seems that the training provided have been 

adequate. This supports the hypothesis that the need for training was in fact 

significantly lower at SoftDev and WebRetailer. As stated though, in the case of 

ProSys the users demanded more training than was first planned for. The Go-
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Live was postponed until after the summer vacation at a price of 200 000 SEK 

for the Acando consultants to be on standby. The system worked just fine after 

this though, so with all probability, this was an investment worth making. This 

relatively low cost was strongly affected by the fact that ProSys was a tough 

negotiating partner.  

Another aspect of change management is IT Workforce re-skilling. The costs of 

system operation depend largely on the choice of the customer to learn to 

operate the system themselves or leave this to the supplier. All case companies in 

this study now run their own systems. However, MineCo did buy 9 months of 

system operation from Acando to give their staff time to learn how to run it 

themselves. If it is possible to retain internal competence for maintaining the 

system, it is in general significantly less costly than to buy external system 

maintenance. At ProSys, it is estimated that their CIO spend time worth roughly 

2 100 SEK on maintaining the system per month. In relation to this, MineCo 

bought operation services from Acando for 15 000 SEK per month. 

5.4 COMMUNICATION 

Effective communication is stated as one of the major success factors of ERP 

projects in most sources on the subject (Nah & Delgado, 2006, p. 99) and the 

lack of effective communication as a major risk in the sources on that subject. 

(Huang, Chang, Li, & Lin, 2004, p. 684)(Sumner, 2000, p. 181) 

The internal communication has been very different in both content and amount 

across the four cases. The most obvious difference is between those projects 

where the customer hired an external PM and those that didn‟t. There were more 

frequent project group meetings, more reports written and in general more 

formalized communication within the project in the cases with external PMs. 

The impact of having an external PM is further analyzed below.  

It seems that informal communication has been used as a replacement for 

procedures such as steering group- and project group meetings at SoftDev and 

WebRetailer. This of course makes it much more difficult to ensure that people 

get the right information at the right time.  

There are a couple of situations in the case studies where lacking communication 

has had a direct impact on the TCO. The problems of defining the business 

processes at WebRetailer clearly arose due to lacking communication amongst 
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the users and between the users and their superiors. These problems then led to 

increased costs for external consultants to spend more time to map processes 

that were ill defined by WebRetailer. Two kinds of internal more formalized 

communication could have helped this problem. First, there could have been 

documents specifying the tasks of the personnel of the economy function in the 

first place. Secondly, there could have been well-defined processes for 

communication within the implementation project, which would have ensured 

that the involved employees had talked to each other about their tasks. 

At SoftDev the lack of formal communication caused problems with controlling 

the project, the control was described as “pretty thin” (Assisting Customer PM). 

It can only be speculated as to how many hours of work could have been saved, 

e.g. during the long development phase, had the communication processes 

worked better at SoftDev.  

The internal communication at ProSys worked exemplary, as described in the 

case above. They had project meetings each or every other week. The fact that at 

least one super user from each function participated in the project group ensured 

that input could be gathered from all internal stakeholders, to produce a more 

complete requirement list early on. It became apparent later in the project 

though that there were misunderstandings between ProSys and Acando 

concerning the scope of the project. 

5.5 ERP TEAMWORK AND COMPOSITION 

Acando‟s consultants are experienced within their fields and are regarded as 

experts. There is no reason to doubt their competence and experience of 

implementing systems. The customer in most cases under study, except for 

MineCo who had previously implemented IFS, has no experience of 

implementing these types of complex standard systems, but they have the crucial 

business knowledge that is needed in defining the requirements. The customer 

also needs to have technical knowledge to know how their system landscape is 

affected and what systems are to be integrated etc. In all projects these types of 

questions regarding requirements and integrations are covered during workshops 

in the analysis phase and it is up to Acando to lead the workshops successfully. 

We see obvious differences though in how much the customers‟ personnel have 

been engaged in the projects. 
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According to Nah‟s success factors in ERP implementations it is crucial to have 

the best people in the organization in the project group and to have a balanced 

or cross-functional team (Nah & Delgado, 2006, p. 102). In the ProSys case 

there was indeed a balanced cross-functional team and people representing the 

different parts of the company became super users. An important aspect is that 

there were no role ambiguities in this case, such as in the SoftDev case and the 

WebRetailer case, where the internal PM ran the project largely as a one-man-

show. In MineCo there does not seem to have been problems with role 

ambiguities. However, the financial department had difficulties in attending the 

workshops and in general had more difficulties and needed more support. The 

effect of having internal staff with motivation and resources in terms of time was 

that the implementation process was more successful at the Material 

Management division. At the financial department, where time was a scarce 

commodity and people had a harder time with the system, the implementation 

did not run very smooth.  

According to Nah it is important that staff is committed full-time to 

implementation projects. (Nah & Delgado, 2006, p. 113) This is more applicable 

in companies of larger size though. In SME implementations such as those 

under study this is not as important. Often it works because the company culture 

in SMEs are more demanding in the sense that if you have to, you will work very 

hard during some period of time in order to ensure success for the project. 

5.5.1 PARTNERSHIPS, TRUST, RISK-SHARING AND INCENTIVES 

It is important that there is a mutual trust between the cooperating companies 

according to Nah (Nah & Delgado, 2006, p. 100). In the case studies there have 

been different forms of risk-sharing mechanisms written in the project 

agreements. All cases have used some sort of fixed price agreement for the 

standard system implementation and a risk-sharing mechanism were Acando 

consultancy rates decreases significantly after a certain number of charged hours. 

This kind of agreements makes sure that the supplier cannot increase its profit 

by running over budget.  

In the ProSys case a bonus was also paid if Acando delivered according to 

contract. These types of agreements have been used to establish that both the 

customer and Acando want to complete the project on time and budget. In the 

WebRetailer case however, the internal PM seemed to have lacked trust in 
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Acando‟s objectives. He used another consultancy firm as project management 

support during the project, which cost 250 000 or 9 % of the external 

implementation costs. These costs can therefore be attributed to both the lacking 

experience of the internal PM. He argues that it was useful to have a third 

independent party to discuss issues with, due to his inexperience of project 

management, procurement processes or implementation projects in general. 

Moreover, he argues that it is too much to ask of Acando to help with such 

issues, and that it also is a matter of trust. He thinks that likely, everyone acts 

according to their own interests. 

In the SoftDev case Acando‟s many changes of PMs must naturally have 

affected the project and the client relationship and trust. In this case, the 

customer states that they were disappointed with Acando‟s project management 

during the project. The probable effect of the many PM changes was that the 

new PM‟s must take time to learn about the projects progress and issues before 

taking over the role as PM. It can also be discussed if the project lost some 

momentum due to the many PM changes. Together with the lack of experienced 

project management from the customer‟s part, these two factors combined are 

likely to have affected the project progress, and in turn the TCO, negatively. In 

other words, issues with project management from both supplier and customer 

may have resulted in the long time to reach satisfying results. 

5.6 PROJECT MANAGEMENT 

According to Gartner, project management is estimated to take around 20 % of 

the time spent in a project.  In case SoftDev and WebRetailer the steering groups 

did not perform as well as one would have wanted, which resulted in poor 

control over the projects‟ development. Also, as a consequence there was no 

budget follow-up in these cases. WebRetailer deliberately decided not to report 

internal time worked in the project, since “the company performed so well” 

(WebRetailer PM).  

At SoftDev the project went on long after Go-Live, resulting in 2 233 347 SEK 

in consultancy costs during the succeeding two years. This corresponds to 26 % 

of the TCO. SoftDev were not satisfied by the project management from 

Acando, they would have preferred a more clear leadership from them. This is 

probably because they didn‟t themselves have sufficient competence in this type 

of project nor enough internal PM time.  
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The PMs at SoftDev and WebRetailer both lacked experience from managing 

projects. It is stated however in the Project Scope Statement that “SoftDev will 

have the main responsibility for the project management.” While this may be 

attributed to the many changes in project managers at Acando, another 

explanation might also be SoftDev‟s internal project management with 

ambiguous roles divided between the main project manager and assistant project 

manager. There seems to have been confusion about the responsibilities of each 

of these roles. Moreover, the reason for dividing the responsibilities was that the 

main project manager did not have enough time to devote to this project, which 

meant the project did not gain the full momentum it needed. These problems are 

also connected to the fact that they didn‟t identify possible change requests that 

they could have reported during the project which would have led to a shorter 

optimization phase. 

Both companies implementing SAP, ProSys and MineCo that is, chose to hire an 

external project manager. In both cases the customer was pleased with the 

performance of the external PM. At ProSys they pointed specifically at the 

external PM‟s experience of similar implementation projects as the main 

advantage of working with them. The external PMs were in both cases better at 

follow-up compared to the internal PMs at SoftDev and WebRetailer. Other 

advantages of hiring external project managers are that they have a fresh 

perspective, knowledge and experience of Project Management methodologies. 

In the SoftDev and WebRetailer cases where the customer did not hire an 

external project management consultant, the internal PM responsible for the 

project did not have previous experience managing such projects. In both cases 

the internal control and follow-up has worked less than perfectly, there have 

been problems with the project scope and a significant amount of hours has had 

to be spent on Go-Live support and CRs. 

In WebRetailer the extra Go-Live support is considered as change requests and 

totaled 455 700, corresponding to 17 % of the total external implementation 

costs. This is an indicator on that, at least when the internal experience of project 

management is low it is advantageous for the customer to hire an external 

project manager. This will naturally increase the external consultancy costs, but 

increase the chances for a more successful project with less costs for problems 
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arising due to for example lacking requirements analysis and quality in data 

migration and testing. 

5.6.1 RISK MANAGEMENT 

At SoftDev there was no structured way of dealing with risks. According to 

Acando‟s Sales Manger and steering group representative there was no structured 

risk analysis during the project, and that it is only a company policy to have that 

in projects exceeding a 2 MSEK project budget. (Assisting Customer PM) As 

risk handling is a fundamental part of project management, this should be seen 

as an important weakness of the project. It is possible that risks that were 

realized, such as misunderstandings concerning roles, would have been identified 

and mitigated at an early stage had risks been handled properly. This would 

potentially have had a large impact on the outcome of the project, and the TCO. 

In the WebRetailer case, the risks were well documented and there were two 

main risks that were identified. These risks were that other projects at 

WebRetailer would take important time from this one because of its low internal 

priority. The other risk was that lack of involvement from WebRetailer‟s side in 

requirements analysis and testing. (Acando PM) As mentioned, these risks were 

not mitigated and were eventually realized. A fundamental problem relating to 

the risk management in this project was that Acando was not involved in a 

steering group with high level representatives from each company. As 

mentioned, there was actually no formal steering group in this project. These two 

important factors negatively affected the possibilities to effectively manage risks 

in this project and was a cause for the direct extra costs that occurred and the 

problems in WebRetailer‟s business after Go-Live due to poor testing.  

What could Acando have done to address these issues? Acando‟s PM argues that 

he several times raised the issues with lacking testing and that he did what he 

could. We argue that Acando should not have accepted not having a steering 

group in the project, which is a fundamental aspect in project management. Had 

there been a steering group the identified risks could have been managed more 

effectively and possibly more resources could have been dedicated to the project. 

Having a steering group and allocating more resources would however of course 

have increased the internal costs and the TCO. 
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In the ProSys case risk handling was consistently a part of steering group 

meetings. (Acando Sales Manager, case ProSys) 

At MineCo the risks were analyzed at the start of the project, and just like the 

other cases where risks were analyzed, the main risks identified were realized. A 

lack of resources in the F&C function was the most obvious of those risks. 

(Acando Sales Manager, case MineCo)  

It seems a recurring theme that risks are identified early on, but few actions are 

taken to mitigate them, and eventually they are realized during the project. There 

is always a direct cost involved in mitigating risks. This can be contrasted to the 

subsequent cost that the risk might lead to, that may or may not be realized, and 

whose size is often difficult to determine. This can in part explain the choice to 

not mitigate the risks even when they have been identified. In some cases, there 

might also be little to do about the risks with a reasonable amount of resources. 

It would have been hard for MineCo to allocate more resources in the F&C 

function. They could have hired extra personnel. Also in the ProSys case, the 

CIO argues that they could have hired temporary personnel to lessen the 

workload of those involved working overtime in the project and attending their 

regular duties. 

5.6.2 INTERNAL CONTROL AND FOLLOW-UP PROCEDURES 

At SoftDev, the main project manager was the CIO and member of the board, 

which meant he had the mandate to make important decisions during the 

project. The lack of a formal steering group with regular meetings may have had 

a negative effect on the project‟s performance. They held meetings 

spontaneously, and had the general mindset that the project should not be that 

time consuming or difficult. This underestimation of the project might be one 

reason for the low quality of the internal project management. This is also 

evident in the many hours that were spent on optimizing the system after Go-

Live. 

At ProSys they followed up progress, risks and budget (with both external and 

internal time) regularly which naturally led to better control over costs than in 

other case studies. In this project though, the Go-Live was postponed due to 

lacking internal readiness when approaching the agreed-upon Go-Live date. This 

cost 200 000 SEK and is attributed to the tight deadline and possibly lacking 
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training that was performed. The customer argues that Acando could have raised 

the importance of user training more and Acando discusses that the resistance 

within the customer organization was a tough issue. Acando could have stressed 

the importance of user training, testing and data migration more. Although, this 

could also have been addressed by the internal project manager. There lies an 

interesting problem here as to whose responsibility it is to lift this kind of issues. 

To what extent is the vendor responsible for “educating” the customer about the 

customer‟s role in the project? And to what extent is this even possible? These 

questions lie outside the scope of this thesis though.   

Since WebRetailer lacked a steering group and structured project management 

the follow up was more informal. MineCo‟s control and follow-up structures 

were affected by the existence of an external project manager and a steering 

group. 

In all the projects there were clear and working procedures for handling Change 

Requests.  

5.7 SYSTEM ANALYSIS, SELECTION AND TECHNICAL 

IMPLEMENTATION 

5.7.1 ADAPTING THE SYSTEM TO EXISTING INTERNAL PROCESSES 

In all case studies the customer‟s and supplier‟s ambition has been to implement 

the system by sticking to standards as far as possible. It is well known that 

deviation from standard configurations and too much adaptation of the system 

to fit the company‟s existing processes take a lot of time and infers larger costs.  

In the case of SoftDev, the customer had a history of adapting their CRM system 

to fit their existing processes rather than the other way around. In this 

implementation there were some adaptations, as it normally is to some extent. 

Acando‟s Sales Manager says that the customer had to partly change their 

processes. According to SoftDev‟s current PM, the company‟s business 

processes changed during the project, but that it was not due to the ERP system. 

There was a change in the way transactions between subsidiary companies were 

done, and this made it necessary for configuration of the ERP system to handle 

their processes. According to both Acando‟s Sales Manager and the current 

internal PM there were no larger adaptations of the system. 
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In the WebRetailer case there were not many adaptations of the system either, 

according to the customer‟s PM. There was a tight schedule and the system was 

to be implemented as close to standard as possible. 

In ProSys the ”configuration and conversion” part of the consultancy budget 

exceeded budget with 100 %. Due to the fixed price however, this did only affect 

Acando‟s margins, not the customer‟s costs. There were customizations added 

during the project, which were handled as change requests. According to the 

CIO, these were customizations that they would have included in the project 

scope from the beginning had they discovered/thought about it. He argues they 

were not addressed due to some misunderstandings of what was included in the 

project and what was not. (ProSys CIO) The change request costs in this project 

totaled as previously mentioned 962 060 SEK, corresponding to 26 % of the 

external implementation costs and 19 % of the external implementation time. It 

is worth noting that the costs for these change requests were charged using an 

almost twice as high consultancy rate than was used during the regular technical 

implementation.  

This ProSys case illustrates that it is difficult for the customer to grasp all the 

details of the implementation and get all requirements into the project scope. 

“We realized some things that were not in the [requirements] specification. We 

did not make up new requirements [during the project], it was more that we and 

Acando had not understood things in the same way”. (ProSys CIO) Due to these 

misunderstandings of what the project was supposed to deliver, there were 

formal change requests to get all the customer‟s requirements into the official 

project scope, which led to the large change request costs. This shows how hard 

it is for a customer to handle all the details when procuring and implementing a 

standard system, even when hiring an experienced external procurement/project 

management consultant. Even though they had a detailed requirements 

specification, by comparison to other case companies, and had participated in 

workshops with cross-functional teams, there were misunderstandings between 

supplier and customer which as mentioned added to the costs corresponding to 

12 % of the TCO. By comparison, the MineCo case only had 216 250 SEK in 

change request costs, corresponding to 4 % of the TCO. 

In the MineCo case, the F&C department was initially against implementing the 

standard processes of SAP. It took some time and effort to make them accept 
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the SAP processes, but the implementation became a lot cheaper than it would 

have if MineCo had demanded customizations to fit their existing processes at 

F&C. 

5.7.2 NUMEROUS/COMPREHENSIVE INTEGRATIONS 

It is stated in literature to be a risk just to attempt to integrate with legacy 

systems (Sumner, 2000, p. 186). The long development phase in the SoftDev 

project required 1 620 consultancy hours corresponding to 45 % of the 

implementation costs and 19 % of the TCO. Both Acando and SoftDev argue 

that this long time and large costs should be attributed to the complex 

integration necessary with the project management system and the CRM system. 

Also according to project documentation this integration was regarded as 

complex by Acando. Other parts of the explanation for the long development 

phase are however the previously mentioned lacking project management effort, 

internal control and follow up. 

According to the current PM at SoftDev the integration parts regarded primarily 

the CRM system and involved people from both companies. Since the CRM 

system is SoftDev‟s only global system, it has been necessary for the AX system 

to use key information in the CRM system. Once the AX system is implemented 

worldwide the plan is that the AX system shall contain some key data that the 

CRM currently has responsibility for. (Current Customer PM).  

In the WebRetailer case, the development phase lasted only an estimated 254 

consultancy hours, corresponding to 12 % of the total external time. However, 

in this project integrations also played a prominent part. The AX system was 

integrated with the main logistics system and several other systems, and there 

were problems with misunderstandings as in the ProSys case as to what was 

included in the project scope. The customer‟s PM assumed that the AX system 

had certain features that it did not, and there issues at Go-Live were mainly 

related to integration aspects which were not discovered until late due to lacking 

testing.   

The integrations in the MineCo case did not play an important part since only 

the payroll system was to be integrated with SAP. This was a small task and then 

only meant sending a file and importing data once a month.  ProSys did not keep 

any legacy systems and therefore the integration aspects were minimal as well. 
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The ProSys CIO argues that implementing a fully integrated standard system was 

a clear advantage, even though adaptations, testing and data migration played an 

important part instead.  

It is evident that a pre-integrated system package like SAP All-in-One, where all 

modules within the package are integrated and tested, can offer advantages over 

having to develop new integrations to systems in the existing IT landscape. The 

Microsoft AX projects at SoftDev and WebRetailer have implemented a single 

financial module and integrated them with the existing IT landscape, especially 

with the main CRM system at SoftDev and the main logistics system at 

WebRetailer. Since these projects have been rather limited in size compared to a 

full-scale SAP implementation, such as in ProSys and the two-module 

implementation at MineCo, the customer seems to have regarded these projects 

as rather small. This in turn seems as explained previously to have affected the 

internal priority these projects have received, and this may be the reason for the 

less strict and formal management, control and follow-up in these cases. The 

lacking experience of project management within the organizations have also 

played an important part. 

5.7.3 TESTING 

In WebRetailer and SoftDev a lack of testing led to a need for extra Go-Live 

support. As stated, in the WebRetailer case, this cost 455 700 SEK, 11 % of the 

TCO. Had there been a steering group it would probably have increased the 

chances for Acando to get the customer to devote more efforts to testing. 

Besides the extra Go-Live support, WebRetailer had problems with invoices 

being paid several times for example, but the exact amount of these costs have 

not been documented.  

SoftDev also argues that they had difficulties due to lacking testing and argues 

that “it‟s always hard taking the time to do it [testing]”. (Assisting SoftDev PM) 

This seems to be a theme in these two cases. At the heart of the matter is 

probably that the customer does not have experience of such testing and that 

time is a very limited resource in these projects.  

Moreover, testing is generally considered a dull and time consuming task and 

therefore, in the light of the projects‟ tight schedules, never gets as encompassing 

as it needs to. The internal time that is necessary for testing and data migration 
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seems to be underestimated in the case studies because the customer companies 

do not realize the importance of testing and data migration and how much time 

it takes. 

A possible action for Acando would be to stress the importance even more and 

to illustrate the effects of lacking testing and data migration using monetary 

terms and experiences/statistics from other projects. The actual problems with 

these issues seem to have been bigger where there haven‟t been active steering 

group meetings. Therefore the importance of the communication of these 

important factors is even more challenging for Acando. 

In all cases, Acando states that the customer has been informed about the 

importance of starting early with data migration and testing. In the ProSys case, 

the CIO says that even though the issues were raised early on during steering 

group meetings, they still didn‟t realize how much work data migration and 

testing would entail and that they underestimated the time needed for this. The 

test cases were made during the initial super user training with Acando, but the 

customer argues that they would have wanted more information on why certain 

things should be done in certain way in the system (ProSys CIO).  

Moreover, the ProSys CIO argues that due to their lacking knowledge of SAP 

they only ran the basic test case templates they received from Acando, with some 

small changes. Looking back, he wishes that they would have had as much 

knowledge in the system as they do now, because then they would have been 

able to run more extensive, wider and realistic test cases. (ProSys Interview) This 

situation illustrates that the vendor has an important role to play in educating the 

customer in how to perform extensive testing of the system. And due to the 

importance of the testing that should be in the interest of the supplier. 

An important factor for lacking testing or data migration is the insufficient 

amount of resources to actually take the time to perform testing and migration 

well. In all cases the personnel were overloaded with work already. It is easier to 

be reactive rather than proactive when time is limited – and therefore identified 

risks are not mitigated and issues such as testing suffers. 

5.7.4 EXTENT OF HISTORICAL DATA TO BE MIGRATED 

WebRetailer did not migrate any historical data, which made the transition easier. 

The extent of data to be migrated in the ProSys case was large, and eventually 
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took two months. SoftDev had to decrease the requirements on data quality due 

to the inability to prioritize testing in the project. In MineCo, consultants from 

the company who had implemented their legacy system IFS had to help with 

migrating the system – this naturally affected the TCO to some extent. 

5.8 SUMMARIZING DISCUSSION OF THE FACTORS’ INFLUENCE ON 

TCO 

Nah and Delgado‟s summary of the most critical success factors in ERP 

implementation has now been discussed in relation to the four case studies and it 

has been found that factors from all seven categories have played important 

parts in the outcome of the projects. The results from the analysis above will 

now be discussed further to give an overview of the main findings. 

The degrees to which the success factors have affected the costs have differed 

between the cases. Moreover, the categories of factors discussed are complex 

and highly interrelated. They have thus acted both alone and in combination. 

The effects on costs that have been quantified in the cases are the costs that have 

increased due to a weakness in one or several of the success factors. Examples of 

success factors that have been fulfilled are given from the experiences from team 

members, but without specific costs tied to them. It would in most cases be too 

speculative to attempt to quantify costs that could have been induced if a certain 

success factor had been absent. 

There have been a business plan and vision in each project, and the setting of 

goals, milestones, resource allocation and the identification of risks have affected 

the outcome of the projects to a high degree. This factor is fundamental for any 

ERP project and has been shown to play an important part in the case studies in 

many ways – connected to the factors top management support, communication 

and project management.  

The support from top management in the form of internal priority and allocated 

resources has had a large impact on the projects. In the cases where the projects 

have not been declared as top priority and not enough resources have been 

allocated there have been apparent problems. These have concerned e.g. project 

management and follow-up, which have led to significantly increased costs. The 

support from top management strongly influences the costs in the projects by 

affecting the existence of other success factors.  
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Closely tied to the factor top management support is project management. The 

effects of experienced project management with regular project and steering 

group meetings to follow up progress, budget and risks have been substantial. 

The projects that have received resources in terms of an experienced external 

project manager have had better follow up of budget, communication between 

parties, and mitigation of risks as well as control over the project. In the cases 

where there have been internal project managers with limited experience and 

available time in the project, the results have been large unbudgeted costs.  

Closely connected to high quality project management is the success factor 

communication among stakeholders, which have proven to play an important 

part in all projects. This includes both the internal communication within the 

customer company and between the vendor and customer. The projects that 

have had better project management have used both formal and informal 

communication, whereas the smaller ERP implementations with inexperienced 

project managers have relied mostly on informal communication, which have 

played a part in the lacking control over the projects. The case studies have 

indicated that formal communication in steering group meetings regarding 

project progress, risk management and expectations is necessary to avoid 

misunderstandings and unexpected costs.  

The ERP implementation‟s team composition, skills and compensation have also 

affected the case studies‟ outcome and costs. The business and technical 

knowledge of team members have been important to elicit the requirements 

from different functions and to be able to test the system during the customer‟s 

acceptance testing. The project team members‟ available time in the projects has 

shown to be one of the major factors affecting the projects outcome, which have 

been closely linked to how high priority the project has had in the organization. 

In the projects where the priority of the project has been significantly lower than 

that of the regular line duties, the project has suffered from lacking commitment 

from team members. It seems all projects could have benefited from hiring extra 

resources to cover for project team members‟ regular duties to give them more 

time to focus on important project tasks. Moreover, the case studies have shown 

the importance of risk-sharing agreements and aligned goals. The impact on the 

customers‟ total costs is significant since the contract limits the amount of costs 

for consultancy services. However, when a project is sold to fixed price, the 
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vendor will include a risk margin for unexpected necessary time to complete the 

project. 

The change management efforts in the projects, such as user education and 

training, have been more important in the larger SAP projects which have 

implemented more modules, had more users and affected the companies‟ 

businesses to a larger extent than the Dynamics AX projects. This was shown in 

the bigger challenges in the SAP implementations for the customers‟ managers 

and Acando to convince users of the benefits of the new system, to use standard 

solutions and to perform adequate user training. The case studies show that 

change management initiatives must be prioritized in larger implementations, and 

customers need to be prepared to spend significant resources on them. However, 

sticking to standard solutions means more time is needed for the customer to 

learn the new business processes that the new system infers in the organization.  

The amount of business process reengineering is closely linked to the factor 

regarding systems analysis, selection and technical implementation. In all projects 

the general ambition from both customers and Acando has been to stick to 

standards as much as possible since this means less time and costs for 

developing custom solutions. Moreover, one of the most important factors in 

the implementation is vigorous and proper testing as well as successful data 

conversion. It is a common theme that the time needed for data conversion and 

testing is underestimated, which have caused large amounts of stress and 

overtime work. It is also indicated that the cost effect of lacking testing and 

problems with data conversion may be substantial if the system goes into 

operation with inadequate functionality. Moreover, the extent and complexity of 

integration of the ERP system with other systems have been shown in the 

Dynamics projects to affect the time and costs for development work and 

testing. 

5.9 CONFORMITY WITH LITERATURE 

The literature review on risk and success factors found that Nah and Delgado‟s 

seven categories of success factors was a comprehensive categorization of the 

most important factors influencing ERP implementation projects‟ success. The 

factors found to affect the four case studies‟ outcome and TCO corresponded 

well with the factors found in the literature review. The different studies made 

on risk and success factors were found to be similar and overlapping, but they 
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tended to focus on a limited set of factors. A difference between the research 

articles was however the granularity of each factor.  

The work by Nah and Delgado to summarize and categorize the large amount of 

previous research have been found to cover most of the research within the 

field, but other authors, such as Snider et al. have also discussed common 

success factors in the context of SMEs. They found that the factors have 

different importance in such a setting, as will be discussed later. 

Scott and Vessey‟s emphasis on project management, complexity of data 

conversion, integrations and risk management conformed well to the case studies 

of this thesis. Moreover, out of Wright and Wright‟s risk factors the most 

important across all cases was the insufficient internal expertise, whereas the 

other risk factors did not play as an important part through all cases. The case 

study results are also in accordance with Gargeya & Brady‟s (2005) conclusion 

that success factors are intertwined and hard to separate from one another. 

Therefore the effects of specific factors were hard to separate, and there also 

seemed to be two-way relationships between factors as well. The results indicate 

though that there is not a fixed relation between the factors found and that the 

effect of factors on the project‟s costs will vary with the circumstances. 

It has also been found that the factors‟ importance in different projects depend 

on the project‟s duration, scope and the size of the customer company. This 

conforms very well to the arguments made by Soja (2006). The complexities of a 

project with larger scope naturally mean that some factors, especially effective 

change management activities, become more important to the project‟s success 

and costs. Other factors also become more important in larger projects and 

corporations, but they seem to be crucial in smaller projects and companies. For 

example, the factors top management support and project management has been 

as important in the smaller Dynamics projects as in the larger SAP projects. 

Other factors found in Nah and Delgado‟s categorization of success factors, 

such as the full-time commitment of project staff are naturally not as important 

in smaller scope projects and SMEs as they are in large scale implementation 

projects in major corporations. There is no doubt, however, that adequate time 

for performing assigned project tasks is important for implementation success. 

Internal project team members need to be able to perform their project tasks 
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without having to work stressful amounts of overtime so that they are able to 

perform their regular line duties as well. 

The ranking of success factors by Somers and Nelson (2004) found top 

management support, project team competence, interdepartmental cooperation, 

clear goals and objectives and project management to be the most important 

ones. The results in the four case studies indicate that project management 

support and project management were the most important because they affected 

the project team competence, goals set and the interdepartmental cooperation. 

They are all important, and the lack of one or several factors will likely hamper 

the project‟s success. As mentioned though, factors have different importance in 

different settings. 

As mentioned previously, the work by Snider et al. conforms very much to the 

findings from the case studies. The importance of having an external project 

manager and top managers providing sufficient resources has been found in both 

studies. The importance of external end-user training has not been found to play 

a significant part in the case studies though, but the internal time spent on these 

activities has. Moreover, it is standard procedure according to Acando to 

encourage the customer to perform internal end user education themselves, 

possibly with the support of Acando. This is important for the change 

management and anchoring the system with the users. Furthermore, Snider et al. 

argues for the importance of qualified external consultants. The significance of 

this factor in the cases is almost self evident, but it was not possible to assess the 

Acando consultants qualifications‟ effect on the cases. 

 

Nah et al.‟s (2003) article of CIOs‟ ranking of success factors are similar to the 

ranking by IS executives in Somers and Nelson‟s article. Nah et al.‟s (2003) 

article finds top management support, project champion, ERP teamwork and 

composition, project management and change management program and culture 

to be the most important success factors. The effect of a project champion on 

the project‟s success has been found on one occasion as a success factor in the 

case studies, and a greater importance of change management in the two SAP 

projects. The ERP teamwork and composition has been found essential as well 

and closely connected to the existence of top management support and good 

project management. These factors are all included in the later categorization by 

Nah & Delgado (2006) as used in the case analysis. It is evident that the research 
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on ERP success factors focuses mostly on large scale implementation projects. It 

is probably due to the size of the implementations that the importance of a 

dedicated change manager has not been clearly established in the case studies. 

The role of an explicit change manager seems to be filled in some cases by 

people higher up in the organization who e.g. personally addresses the resistance 

from end-users, especially in the larger SAP projects. 

 

Having full-time employees in the project, which is a sub-factor in the factor 

ERP team, skills and compensation, does not seem to be as important in the case 

studies. Having full-time employees in the projects would have increased the 

TCO significantly and created voids in the organization that could not have been 

filled completely by temporarily hiring extra personnel. This would also affect 

the company‟s business in a negative way – but the quality of the project‟s 

outcome however would surely benefit. 
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6 CONCLUSIONS 

This chapter begins by summarily answering the research questions posed in the beginning of 

this report. This is followed by some lessons learned for both vendors and customers that are 

deduced from what have been seen in this study. Finally, a discussion is held on what cost 

related information is actually possible to find from projects that have been completed for some 

time. 

1) What is a useful TCO model for evaluating ERP costs? 

A tentative TCO model was initially put together based on literature and 

previous TCO models. This model was then adapted as information was 

gathered from actual implementation cases, resulting in a TCO model suitable 

for mapping costs from relatively small implementation projects. The TCO 

model that was created can be found in Figure 2 in Chapter 3.  

2) What is the TCO in four recent ERP projects?  

Four cases have been evaluated according to the suggested TCO model. These 

evaluations are presented in detail at the end of each case in Chapter 4Error! 

Reference source not found.. See Appendix C for the full TCO for each case. 

The TCO was found to be approximately the following for the four case 

projects:  

 SoftDev – 8 450 000 SEK 

 WebRetailer – 4 050 000 SEK 

 ProSys – 7 900 000 SEK 

 MineCo – 6 000 000 SEK 

 

3) Which are the main factors that affect the TCO in the projects, and 

what is the extent of the effects? 

Main factors that have been found to affect the TCOs of the four case projects 

include factors from all the seven categories of success factors as described in 

Nah & Delgado (2006), namely the following: 

 Business Plan and Vision  
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 Top Management Support and Championship 

 Change management 

 Communication 

 ERP Teamwork and Composition 

 Project Management 

 System Analysis, Selection and Application Implementation 

The main individual factors that have been shown to affect the TCO in the four 

cases include the following: 

 Amount of resources allocated to the project by top management 

 Priority of the project in the organization 

 Skill and experience of the customer project manager 

 Control and follow-up procedures  

 Communication between stakeholders regarding expectations and  

project scope 

 The amount and complexity of integrations, customizations, data 

migration and testing  

 Type of contract regarding pricing and risk sharing 

 Change management effort 

In reality, the factors and their cost effects are difficult to separate from each 

other. For example the priority of a project is affected by other factors such as 

the top management support and the amount of change that the project will 

induce in the organization. These factors in turn also affect the TCO in both 

direct and indirect ways. 

Also, all success factors differ in importance between projects in different 

settings, which is why no explicit order of importance of the factors per se is 

given in this thesis. 

After stating these conclusions, it is worth mentioning that Acando has been 

presented the TCO model, the results from the case studies and the analysis and 

lessons learned from this thesis. The results were well received and immediately 

set off discussions on scope management and how to register costs in 

implementation projects. The figures and experiences from the case projects 
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have thus been validated by Acando, strengthening the basis for the reasoning 

and analysis above. 

5.106.1 LESSONS LEARNED 

The lessons that can be drawn from the results of this study include both issues 

that should be addressed when starting up a new project as well as things to be 

considered during implementation. It has been shown that working with scope 

and expectations early in projects is of great importance. Contracts must be 

written so that they are interpreted in the same way by vendor and customer. 

Clear and honest communication during early meetings is of course of the 

essence in this context. Also, it has been shown that the customer can benefit a 

lot from being strong in negotiations and argue for its cause.  

Another aspect of honest communication concerns the internal time that the 

customer need to spend during a project. Before a customer has chosen what 

vendor to engage, there is an obvious risk that the vendors give the customer an 

unrealistic impression of the work effort needed in order to win the contract. 

This is a difficult balancing act, but regardless of what was the customer‟s initial 

impression, it is important that the vendor gives realistic estimates of the 

customer‟s workload early on. The customer budgeting internal time of the right 

magnitude is crucial for the project to be possible to complete on time. As 

shown in the cases, a lack of available internal resources can create significant 

problems and delays in projects. Also, the customer will be displeased if the 

amount of internal time exceeds budget too much. It is however a very complex 

task to estimate internal time needed in a project beforehand.  

The TCO model that has been designed in this thesis has the potential of being a 

useful tool in future estimations of implementation projects. The model includes 

what information it is realistic to expect to find or be able to estimate to a 

reasonable accuracy. Both external and internal time and costs are included, 

which will indicate the amount of time both parties should budget for in an 

upcoming project. The value of the model is then to provide a framework for 

the costs that need to be found, and in combination with the information in the 

case studies in this report, some methods are suggested of how to find these 

costs. Acando has expressed an interest in starting to use the model as a template 

for future project cost estimations.  
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As for controlling the projects, the importance of having a steering group where 

both parties are represented and arranging regular meetings has been shown 

several times. This improves follow-up and ensures that the project is kept on 

track. The responsibility for this is common to both the vendor and the 

customer. The advantage of the customer hiring an experienced external PM has 

seemed obvious in the cases under study. This is something also for the vendor 

to be aware of; that if the customer‟s project leader is inexperienced, there is an 

option of recommending the customer to hire an external PM with the 

motivation that it will in all likelihood save many hours of both internal and 

consultancy work in the end.  

The ways and strength with which the success factors affect projects differ 

between cases, so often it is advantageous to realize how they are related to each 

other in order to analyze a certain situation. This is true both from the vendor 

and the customer perspective. 

In all cases it has been a pronounced goal to stick to standards in the systems as 

far as possible. This is something that in most cases saves money for both 

vendor and customer. Extra costs might be induced on the customer for the 

need to adapt business processes to the system, but as a rule this is more than 

compensated by the consultancy costs saved by not customizing the system. 

5.116.2 THE POSSIBILITY OF FINDING INFORMATION POST-

IMPLEMENTATION 

Throughout the work with finding information from the case projects in this 

thesis obstacles has been met in the form of lacking documentation and access 

to information from customers. At times, well-grounded estimates have been 

used to fill the gaps, and sometimes the level of detail of the costs has had to be 

compromised. 

It is notable how large the differences are between how well the projects are 

documented by the project groups, both from Acando‟s side and the customer‟s. 

The hours that Acando consultants spend on each project are naturally registered 

to some level of detail so that the correct amount of hours can be invoiced. 

Focus, however, lies on registering the correct amount of hours more than any 

other information, such as in what project phase it has been carried out. This of 

course makes it more difficult to piece together a valid TCO with a decent level 
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of detail in regard to what phase induced what costs. Acando has however 

introduced new routines for project reporting and follow-up since the beginning 

of 2010. The case projects in this thesis are therefore not entirely representative 

for how projects are documented at Acando today. 

In general, the customer does not register internal time in any detail. An Acando 

steering group member and the WebRetailer PM both hinted that one reason for 

this is the customer organization‟s unwillingness to find out what costs the 

project actually induces on them. If all the costs were visible to the management 

from the start they will be less likely to sign the project. Also, the project 

manager has incentives not to report all internal time since this makes it more 

difficult to keep the project (officially) on budget. The WebRetailer PM stated 

that the project would not have held its budget if all internal time spent had been 

reported. 

Related to the problem of lacking documentation of the customer‟s internal time 

is the difficulty of tracing ancillary costs. Projects of the size that are investigated 

in this thesis do not motivate documenting costs for electricity, room for the 

project team, and other minor overhead costs. 
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67 GLOSSARY 

ERP – Enterprise Resource Planning 

TCO – Total Cost of Ownership 

IS – Information System 

CRM – Customer Relationship Management 

CIO – Chief Information Officer 

SME – Small to medium sized enterprise 

PROPS – A general project methodology originally developed at Ericsson 

Sure Step – Microsoft‟s project methodology for implementation projects of 

products in the Dynamics family.  

ASAP – SAP‟s project methodology for SAP implementation projects. 

FTE – Full Time Employment 

PM – Project Manager 

MM – Material Management 

F&C – Finance and Controlling 

CR – Change Request 
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89 APPENDIX 

8.19.1 APPENDIX A 

 

Eisenhardt’s Model for Building Theory from Case Study Research 

8.29.2 APPENDIX B 

Summary of Principles for Interpretive Field Research 

1. The Fundamental Principle of the Hermeneutic Circle 

This principle suggests that all human understanding is achieved by iterating 
between considering the interdependent meaning of parts and the whole that 
they form. This principle of human understanding is fundamental to all the 
other principles. 

Example: Lee's (1994) study of information richness in e-mail 
communications. It iterates between the separate message fragments of 



Master‟s Thesis, Acando AB   22/06/2010 

Nils Palmberg & Göran Rydgård 

 113 

individual e-mail participants as parts and the global context that determines the 
full meanings of the separate messages to interpret the message exchange as a 
whole. 

2. The Principle of Contextualization 

Requires critical reflection of the social and historical background of the 
research setting, so that the intended audience can see how the current situation 
under investigation emerged.  

Example: After discussing the historical forces that led to Fiat establishing a 
new assembly plant, Ciborra et al. (1996) show how old Fordist production 
concepts still had a significant influence despite radical changes in work 
organization and operations. 

3. The Principle of Interaction Between the Researchers and the Subjects 

Requires critical reflection on how the research materials (or "data") were 
socially constructed through the interaction between the researchers and 
participants.  

Example: Trauth (1997) explains how her understanding improved as she 
became selfconscious and started to question her own assumptions. 

4. The Principle of Abstraction and Generalization 

Requires relating the idiographic details revealed by the data interpretation 
through the application of principles one and two to theoretical, general 
concepts that describe the nature of human understanding and social action. 

Example: Monteiro and Hanseth's (1996) findings are discussed in relation tc 
Latour's actornetwork theory. 

5. The Principie of Dialogical Reasoning 

Requires sensitivity to possible contradictions between the theoretical 
preconceptions guiding the research design and actual findings ("the story 
which the data tell") with subsequent cycles of revision.  

Example: Lee (1991) describes how Nardulli (1978) came to revise his 
preconceptions of the role of case load pressure as a central concept in the 
study of criminal courts several times. 

6. The Principle of Multiple Interpretations 

Requires sensitivity to possible differences in interpretations among the 
participants as are typically expressed in multiple narratives or stories of the 
same sequence of events under study. Similar to multiple witness accounts even 
if all tell it as they saw it.  

Example: Levine and Rossmore's (1993) account of the conflicting 
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expectations for the Threshold system in the Bremerton Inc. case. 

7. The Principle of Suspicion 

Requires sensitivity to possible "biases" and systematic "distortions" in the 
narratives collected from the participants. 

Example: Forester (1992) looks at the facetious figures of speech used by city 
planning staff to negotiate the problem of data acquisition. 
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8.39.3 APPENDIX C 

8.3.19.3.1 THE TCO IN CASE SOFTDEV 
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8.3.29.3.2 THE TCO IN CASE WEBRETAILER 
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8.3.39.3.3 THE TCO IN CASE PROSYS 
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8.3.49.3.4 THE TCO IN CASE MINECO 

 

8.49.4 APPENDIX D 

8.4.19.4.1 NAH & DELGADO‟S CATEGORIZATION OF ERP CRITICAL 

SUCCESS FACTORS 

This is the categorization of ERP critical success factors as presented by Nah & 

Delgado (2006). The bracketed numbers after each row represent the sources 

that Nah & Delgado have used for that particular factor. 

1. Business plan and vision 

1.1 Business plan/vision (2, 5, 6, 12, 13, 26, 38) 

1.2 Project mission/goals (2, 30, 35) 

1.3 Justification for investment in ERP (8) 

2. Change management 

2.1 Recognizing the need for change (8) 
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2.2 Enterprise wide culture and structure management (3, 8, 26, 35) 

2.3 Commitment to change-perseverance and determination (30) 

2.4 Business Process Reengineering (2, 4, 13. 19, 30, 35, 38) 

2.5 Analysis of user feedback (2, 13) 

2.6 User education and training (2, 3, 4, 13, 19. 30, 35) 

2.7 User support organization and involvement (38) 

2.8 IT workforce re-skilling (3, 36) 

3. Communication 

3.1 Targeted and effective communication (2, 8, 35, 38) 

3.2 Communication among sta keholders (13,30) 

3.3 Expectations communicated of all levels (13, 26, 30, 35, 36) 

3.4 Project progress communication (13, 36) 

4. ERP team composition, skills and compensation 

4.1 Best people on team (4, 5, 8, 26, 30, 32, 38) 

4.2 Balanced or cross-functional team (13, 30, 35, 36) 

4.3 Full-time team members (30) 

4.4 Partnerships, trust, risk-sharing, and incentives (9, 10, 25, 35, 38) 

4.5 Empowered decision makers (30) 

4.6 Performance tied compensation (8) 

4.7 Business and technical knowledge of team members and consultants (2, 

3, 4, 10, 11, 30, 35, 36) 

5. Project management 

5.1 Assign responsibility (26) 

5.2 Clearly establish project scope (3, 13, 30) 

5.3 Control project scope (26, 30, 35) 

5.4 Evaluate any proposed change (36, 38) 

5.5 Control and assess score expansion requests (36) 

5.6 Define project milestones (2. 3, 13) 

5.7 Set realistic milestones and end dates (19.30) 

5.8 Enforce project timeliness (2, 26) 

5.9 Coordinate project activities across all affected parties (3, 8) 

5.10 Track milestones and targets (2 19 26, 35, 36)  

6. Top management support and championship 
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6.1 Approval and support from top management (2, 3, 4, 5, 19, 27, 30, 35, 

36) 

6.2 Top management publicly and explicitly identified project as top priority 

(30, 38) 

6.3 Allocate resources (2, 3, 13, 30, 35) 

6.4 Existence of project champion (30, 35, 36) 

6.5 High level executive sponsor as champion (8, 19, 26, 35) 

6.6 Project sponsor commitment (26) 

7. Systems analysis, selection and technical implementation 

7.1 Legacy system (2, 13, 15) 

7.2 Minimum customization (3, 16, 19, 26, 30, 35, 36) 

7.3 Configuration of overall ERP architecture (38) 

7.4 Vigorous and sophisticated testing (2, 26) 

7.5 Integration (4, 15, 35) 

7.6 Use of vendor's development tools and implementation methodologies 

(31, 25) 

7.7 ERP package selection (2, 3, 14, 23, 33, 34, 35, 37) 

7.8 Selection of ERP Architecture (35) 

7.9 Selection of data to be converted (35) 

7.10 Data conversion (3, 35) 

7.11 Appropriate modeling methods/techniques (19, 28) 

7.12 Troubleshooting (13) 

(Nah & Delgado, 2006) 

 


