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ABSTRACT 

This thesis is composed of an article series on ERP (Enterprise Resource Planning) system 
in different situations with a diffusion of innovations adoption perspective. 

The purpose is to describe the ERP phenomena as it was 1994 and as it is 2005 and develop 
a holistic view framework on the ERP in its environment. The basis of innovation theory 
focuses on time and reveals a general maturing process in ERP use. The market forces the 
ERP artefact, its customers’ use and the service providers forward. The four studies 
included describe the ERP life cycle, the elements of ERP, and customers’ use, and a 
framework of a helpful ERP structure is created. 

The first article is on ERP migration strategy with the purpose of simplifying large 
corporations’ portfolio of different ERPs. Configuration of a few consolidated ERP sites, 
with more users in each site, offers both great risks and great opportunities. The diffusion 
process of a consolidated ERP structure is discussed.  

The second paper investigates intra integration within the use of ERP systems. ERP 
implementation does not automatic realize high level of functional integration although the 
ERP metaphorically moves walls between functions. Some structures to bridging the gap 
are ineffective in the wide perspective and other structures lubricate ERP integration. The 
longitudinal case study1 follows a financial vs. logistic view of integration issues. 

The third paper is on building ERP competence with mentorship from the service provider 
view through a case study2. The paper describes building up the foundation and a network 
between Finland and Sweden. 

The fourth paper describes a total study on ERP elements for educational purposes and 
how ERP has become established in the Swedish academia (Business Schools).  

No ERP is a self-sufficient island. It was concluded that the ERP needs to be 
architecturally and socially integrated and found that support is needed both for 
governance and organized collaboration. The ERP needs to be integrated with other 
systems based on compliance and standard technology and – if business strategy permits - 
exchange information with partners and customers when needed.  

                                                 
1 Case study at Bombardier Transportation Sweden in 1994—2002. 
2 Case study at TietoEnator in 2002. Building Baan Competence Center in Sweden and Finland.  
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ENGLISH SUMMARY 

This thesis describes Enterprise Resource Planning (ERP) system in a decade, 1994-
2005, through four separate case studies. The theoretical foundation of diffusion of 
innovations theory focuses on time and reveals a generic maturing process in ERP 
use. The infusion of ERP system into the organizations has been apparent in many 
respects. Positive aspects, such as shared information base, shorter lead-times and 
the improved use of resources, belong to the potential advantages gained by 
infusing ERPs. The authors’ view on ERP migration is walking into an organization 
with a structure that influences present way of doing things. 

ERPs have matured from self-sufficient large integrated mega packages to best-of-
breed components that collaborates with other brands components, platforms etc. 
ERPs do not cover every information systems’ need of the cooperation.  

Article II-1: System landscape as of today is costly and ineffective, not able to serve 
global customers in an efficient way. New ERP consolidation projects are run as a 
business case3 to motivate the consolidation investment. Benefits as data collection 
and risks as showstoppers like lost specialization, have to be calculated with. 

Article II-2: This article highlights the divide between the finance and logistic 
departments when using the ERP. The author noticed that despite changes in IS – 
from mainframe, own client-server software, ERP – the same basic integration 
problems occur over time. To accomplish integration there need to be a 
combination of social structure and infrastructure architecture. The finance and 
logistic worlds have different views and have difficulties understanding one another. 
The advice is to reduce troubleshooting and increase structured collaboration. 

Article II-3: This paper illustrates the change in business models i.e. offers, 
organization/activities, and resources among ERP service providers. Outsourcing 
contracts, competitors, i.e. large international giants off-shore, and networks are 
discussed. 

                                                 
3 Typical charter to a steering committee. Business Case headlines: Project Overview Scope 
Constraints, Assumptions and Success Factors, High-Level Project Plan, Organizational Structure 
and Responsibilities, Justification and Cost/Benefit Analysis, Risk Assessment and Contingencies 
Other Related Plans and Strategies Roles and Responsibilities (Source: authors own)   
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Article II-4: The fourth paper describes a total survey on ERP elements for 
educational purposes and how ERP has become established in the Swedish 
academia.  
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SVENSK SAMMANFATTNING 

Denna licentiatuppsats skildrar affärssystem under ett decennium, 1994 till 2005, i 
fyra separata studier. Teoretiskt grund är spridning av innovationer med fokus på tid 
och risk. Fenomenet affärssystem beskrivs både ur ett systemperspektiv (helhet) och 
som applikation (artefakt) i avhandlingen.  

Koncerners företag finns spridda över stora geografiska områden. Koncernbeslut 
om vilket affärssystem som ska införas, hur systemet ska införas och förvaltas 
minskar valfriheten men ökar enhetlighet och överblick. Kostnads- och tidsaspekten 
driver utvecklingen mot standardisering och organisationer anpassas i högre grad till 
affärssystemens struktur. I förlängningen finns visionen att koppla samman 
koncerners egna affärssystem med leverantörers och kunders affärssystem.  

Artikel II-1. Skapande av en koncerns affärsenheter konglomerat i ett (eller ett fåtal) 
affärssysteminstallationer behandlas i artikeln. Motiv till detta är industrikoncerners 
skenande underhållskostnader av dagens många affärssystem som betjänar 
geografiska och lokala marknader. Konsolidering till färre system medför central 
styrning vid grunddatasättning, införande och drift. Konfiguration av dessa fåtal 
platser - som sker med stor omsorg - innebär såväl risker som möjligheter. 
Integration, teknisk plattform, affärsenheternas beroende eller oberoende 
affärsenheter, kundnytta, central rapportering och datainsamling till data warehouse 
samt rationaliseringsvinster är några huvudfrågor. Konsoloderingsprojekt kräver en 
pedagogisk insats av projektledare för att samla önskemål, diskutera samt beskriva 
konsekvenser för ledning och nyckelanvändare. Stora koncerner har personer med 
olika åsikter, vilket är positivt och diskussionen bör föras i en anda av ”högt i tak”. 
Konsolidering måste vara starkt affärsdrivande. Att möta motstånd från 
affärsenheter som inte vill släppa kontrollen är en stor utmaning för ledningen. 
Framgången hänger på att hantera styrningen när hela flottan ska svänga, samt ha 
ledare som stöder visionen. En vision resulterar i ett business case4 där ledningen 
presenterar den nya styrmodellen med tidplan och uppföljning.  

                                                 
4 Business Case är en generisk formell stadga till styrgrupp, med rubriker: projektöversikt 
avgränsning, antaganden och framgångsfaktorer, projektplan på affärsnivå, organisationsstruktur 
med ansvar/befogenhet samt kostnad/intäkts analys, riskanalys och möjligheter, övriga relaterade 
planer and strategiska roller och ansvar.  
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Artikel II-2. Professionella (ekonomer, controllers, logistiker) har benämningar på 
saker och ting som inte har motsvarighet i affärssystemet. Begreppet integration i 
affärssystem klarläggs utifrån olika perspektiv; applikation, databas, externa system 
och processer. Vissa processer är funktionella (”pigeonholing”) och lär/bör så 
förbli. Andra är av nödvändighet integrerade processer. Studien visar att graden av 
integration och adoption är en process över tid som behöver stöd i form av regler 
och uppföljning samt samarbetsformer utanför själva affärssystemet. Problem med 
suboptimerade inköp, ökande antal leverantörer och avstämningsdifferenser 
återkommer oberoende av informationssystem. Studien visar att en person som kan 
agera nyckelanvändare inom flera områden (i.e. logistik och ekonomi) avsevärt 
förbättrar integration. Effektiv struktur kring informationsspridning och organiserad 
kunskapsöverföring bör skapas. Strukturen kan skapas genom kontinuerlig 
uppföljning vid regelbundna användarmöten där nyckelanvändare diskuterar 
problem och möjligheter med affärssystemet. Nyckelanvändare skolar på sikt in nya 
nyckelanvändare och tidigare nyckelanvändares kunskaper är värdefulla och bör 
tillvaratas klokt.  

Artikel II-3. Empirin kommer från svenska och finska chefer på TE. Artikeln är 
accepterad för publicering av den vetenskapliga tidskriften Kybernetes. Artikeln 
beskriver kompetenscentra för affärssystem och vilka kompetenser som där 
efterfrågas. Slutsatsen är att viss kompetens (support och programmering) kan 
överföras digitalt (net.meeting etc) eller m.h.a. mentorer på distans. Annan 
kompetens (utveckling, applikations och implementationskonsulting) tar betydligt 
längre tid att bygga upp. Sådan kompetens bör köpas in.  

Varje nyförsäljning är affärsmässigt betydelsefull eftersom samma ERP-system 
används i hela koncerner, men nyförsäljningen är blygsam. (Nyförsäljning av Baan 
har avstannat.) En ERP-implementation innebar tidigare en långsiktig relation med 
ERP-leverantör och konsultföretag med eftermarknadsbehov av att köpa tjänster 
för drift, underhåll och utveckling (anpassning, uppgradering) av affärssystemet. 
Komplexiteten och exklusiviteten i varje företags användning av ett affärssystem gav  
en ömsesidig symbios mellan kompetenscenter och deras kunder, karaktäriserad av 
beroende och långsiktighet. Fallstudien påvisar svårigheter för en ny aktör på 
marknaden. Aktörens målsättning att ge service på svenska för svenska förhållanden 
(i.e. juridiska skillnader mellan länder som myndighetsrapporter; deklaration, moms, 
lön, anställningsförhållanden, bankkopplingar; de svenska betalningssätten bank- 
och postgiro är okända begrepp i Finland och Holland t ex). Slutsatsen är att 
tidszoner och geografisk närhet betyder mindre på den globala marknaden. Istället 
blir standardisering, kommunikation och kultur allt viktigare. Gränser mellan internt 
och externt suddas ut när värdekedjor globaliseras. Företag lägger allt mer arbete 
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hos sina partners. Risker och investeringar flyttas från kunder till leverantörer. 
Intäkter baseras alltmer på förbrukning och affärsnytta än på kortsiktiga 
investeringar. IT-företagen blir tjänsteföretag (utkontraktering och drift) som säljer 
affärsmässigt på att förstå vad som får ett företag att fungera.  

Artikel II-4 Hur används affärssystem praktiskt och teoretiskt i akademisk 
undervisningen? Artikeln beskriver, utifrån en totalundersökning under år 2000, de 
sju pionjärerna bland svenska akademiska lärosäten när det gäller affärssystem i 
undervisningen. De viktigaste faktorerna för framgång visade sig vara en eldsjäl, ofta 
en doktorand, som var beredd att bidra med en stor arbetsinsats samt utbyte och 
stöd i nätverk mellan svenska och utländska universitet.  

Myten att ett affärssystem täcker hela informationssystembehovet hos större företag 
avvisas i avhandlingen. Tidredovisning, pension, personal & lön, fakturering, RSV, 
fackföreningar, intranät, CAD/CAM, reseräkning etc. ligger utanför det 
affärssystem där huvudboken ligger. Det är vanligt förekommande att stora företag 
har flera affärssystem. Parallellt med det affärssystem som sköter redovisningen kan 
ytterligare affärssystem för lager och logistik och/eller CRM finnas. 
Nödvändigheten att placera affärssystemet i ett holistiskt sammanhang tilldelas stor 
vikt i samtliga fyra studier. Ett allmänt mönster som studierna (II-1,-2,-3,-4) utvisar 
är standardisering och konsolidering för att minska kostnader. Det tycks finnas ett 
samband mellan den internationella konjunkturnedgången och det standardiserade 
(säkra) användandet av affärssystem. Studien utmynnar i en modell med 
affärssystem som en uppsättning (klass) av olika typer av affärssystem där ett system 
(masterERP) är ett konsoliderat affärssystem med huvudbok vilket är integrerat på 
olika nivåer (affärsnivå, logiskt, fysiskt) med andra egna eller standardiserade 
informationssystem. Systemkomponenter tillhandahåller tjänster av skilda slag som 
begärs och utförs i den serviceorienterade arkitekturen (SOA). Studien behandlar 
integrerade affärssystems krav på förändrade arbetssätt över tiden. Diskussion förs 
kring hur förväntade fördelar i form av integration, samsyn och lägre kostnader kan 
infrias.  

Mitt framtida forskningsområde är spridning av tjänsteorienterad arkitektur. 
Marknaden kräver att applikationer integreras med varandra och med andra företags 
applikationer t.ex. med kundens affärssystem. Integration över plattformsgränser, 
och även över programmeringsspråksgränser inom samma plattform, kan bli dyrbart 
och svårunderhållet. Regler och organisation i verksamheter ändras snabbare vilket 
ställer krav på en ny ”vighet” i befintligt och nyutvecklat systemstöd. Även mindre 
förändringar kan på grund av hårdkodad integration bli omfattande att genomföra 
och testa. En tjänsteorienterad arkitektur - Service-Oriented Architecture (SOA) - 
beskrivs ofta som ett arkitektursynsätt som organiserar integration mellan IT-
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tillämpningar inom och utanför den egna organisationen så att data, logik och andra 
resurser nås via utväxling av meddelanden i nätverk. SOA ger möjlighet för 
inkrementellt byggande och ibruktagande. I en tjänsteorienterad arkitektur (där 
distribuerade services ersätter distribuerade objekt) är integrerade parter (system, 
tjänster) mer löst kopplade till varandra. Det förutsätter överenskommelser i 
kontrakt avseende meddelanden; i övrigt är valet av teknologier oberoende av 
respektive system. En service kapslar in flera komponenter som tillsammans 
representerar ett verksamhetsområde och exponerar ett plattformsoberoende 
meddelandeorienterat lättillgängligt gränssnitt för sin omvärld. En service kapslar 
också in informationsområden, eget privata data, lagrade i en relationsdatabas. 
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PREFACE 

My reason for writing this thesis is my passion – love and hate – for the ERP 
concept. I believe these ambivalent feelings are common among people closely 
working with ERPs. Hopefully some answers are given why it is frustrating and at 
the same time challenging and rewarding to be an ERP consultant, key user or 
service provider.  This decade (1994-2005) has experienced an ERP revolution.  

My background is seventeen years as system analyst at ABB Business Systems 
(previous ABB Infosystems and ASEA Data) in 1981—1997. During my last years 
at ABB I worked with the ERP system Baan, primary with the Finance package and 
integration. During 1981—1987 I worked in mainframe environment. Then I 
participated in the developing of Pegasus, the ABB in-house client/server 
application. Pegasus died because of the decision to go for OS/2 instead of 
Microsoft. Lately my interest is mainly integration, in ERPs and other system, with 
open business architecture i.e. web services with XML standard.  

The general journey from centralization to decentralization in complex large 
organizations proved to be interesting also from ERP point of view. In January 
1981 when I (and Percy Barnevik) started at ASEA the central IT department was a 
supporting organization to the central ASEA Finance department.  I was employed 
at this central IT department (ASEA Data) as a system analysis of finance systems. 
A big event at this time was that Dallas was broadcast on Swedish television. I left 
ABB in 1997 (by coincidence Percy Barnevik did also) and started as university 
lecturer at Mälardalen University. During a six months leave of absence I worked at 
TietoEnator (TE) (in 2001-2002) when TE built their Baan Competence Centre in 
Västerås (see article II-3). Practice experience of ERP applications (Baan, SAP, IFS) 
gave a prior knowledge of the ERP business. Concurrently with teaching databases, 
ERP, information systems development etc. my goal is to write my doctoral thesis 
with an empirical perspective from the field towards Service-Oriented Architecture 
(SOA) meets ERP2 systems.  

Annika Granebring 
Vinbräcka Bohuslän, in May 2005.   

 



 
Preface & Contents 

 

x 

Contents 
PART I 

Chapter 1– ”Introduction”..........................................................................................1 

 Problem background.............................................................................................................. 2 

 Purpose .................................................................................................................................... 4 

 Research questions ................................................................................................................. 5 

 The structure of the licentiate thesis.................................................................................... 5 

Chapter 2 – ”Theoretical background”.......................................................................7 

Chapter 3 – ”Method” ............................................................................................... 15 

Chapter 4 – ”Enterprise Resource Planning”........................................................... 21 

 Mutual adjustment between ERP and Business...............................................................23 

 Levels of ERP use ................................................................................................................26 

 The generations of ERPs – a time journey.......................................................................30 

Chapter 5 – ”Results”................................................................................................ 33 

Chapter 6 – ”Epilogue”.............................................................................................. 39 

 Academic contribution ........................................................................................................39 

 Practical implications ...........................................................................................................41 

 Future research .....................................................................................................................42 
 

PART II -THE ARTICLES 

II-1 Article: ERP Migration Structure ........................................................................................Part II-1 

II-2 Article: Managing the Logistics vs. Finance Integration Gap in ERPs .......................Part II-11 

II-3 Article: Building a Swedish ERP Competence Center – within the concept of a 
Finnish ERP Competence Center ............................................................................................Part II-25 

II-4 Article: Diffusion of ERP Systems in Swedish Higher Education ..............................Part II-49 

References  ..........................................................................................................................Part II-66 

 

Appendixes 

Description of field investigations (I-1), case studies (II-2, 3), total survey (II-4) .........Appendix A 

The ERP brands Baan and SAP ............................................................................................Appendix B 

IT outsourcing partners & SWOT for an ERP service provider......................................Appendix C 

Innovation theory, Strategic change, Structure theory & SIV-model. ............................ Appendix D 



 
ERP Migration Structure 

 
 

xi 

List of  Figures and Tables in Part I 
Table  1 - The five used sources of evidence, strengths and weaknesses. .....................................17 

Table  2 - Business model evolution among business service providers........................................41 

Figure 1 - The ERP life cycle .................................................................................................................. 3 

Figure 2 - The four studies and their methods..................................................................................... 6 

Figure 3 - The diffusion processes .......................................................................................................13 

Figure 4 - ERP in its environment .......................................................................................................20 

Figure 5 - ERP comprehensive and short cut implementation methods .......................................26 

Figure 6 - The future applications of ES.............................................................................................27 

Figure 7 - The three elements of ES....................................................................................................29 

Figure 8 - A framework illustrating the matured master ERP in its surroundings ......................35 

Figure 9 - The Sundblad & Sundblad Reference Architecture Paradigm.......................................44 

 

List of  Figures and Tables in Part II 
Research study 1: 

Table 1 - Innovation theory operationalized on ERP consolidation strategy ............................II.7 

Research study 2: 

Table 1 - Characteristics of innovations applied to internal ERP integration..........................II.15 

Table 2 - Case study results from finance & logistics ERP integration ....................................II.21 

Research study 4: 

Table 1 - Perceived Rogers’s attributes of adopting ERPs in Swedish higher education.......II.53 

Table 2 - Strategy attributes of the ERPs used at Swedish universities in 2001 ......................II.57 

Table 3 - ERPs used at Swedish universities. ................................................................................II.58 

Table 4 - Results of the interviews..................................................................................................II.59 

 

Appendix C: 

Table 1 - U.S. IT outsourcing partners for Swedish Corporations............................................II.77 

Table 2 - SWOT for a ERP service provider and a specific customer......................................II.77 

Appendix D: 

Figure 1 - The SIV-model .................................................................................................................II.78 

 



 
Preface & Contents 

 

xii 

ABBREVIATIONS & WORDLIST 

ACR Accounts Receivable, in Swedish kundreskontra. 

ACP Accounts Payable, in Swedish leverantörsreskontra. 

ASAP  Accelerated SAP. www.sap.com/asap SAP implementation method, which 
consists of roadmap, tools, education and services, and knowledge 
management support. The roadmaps five phases; 1. Project Preparation 2. 
Business Blueprint 3. Realization (where the software are physically 
configured and tested) 4. Final Preparation 5. Go-live and Support. ASAP + 
RaSU is “vanilla” configured installation (not differentiated). ASAP has a 
collection of descriptive texts, how-to documents, templates and examples. 
Some accelerators are short information texts on a particular subject others are 
longer texts such as white papers or simplification guidebooks or predefined 
templates or forms.  

ASP Application Service Provider. 

ATO Assemble-To-Order. 

AWB AirWay Bill number; follow your goods through the transportation flow and 
receive an arrival time. 

Baan ERP system created in 1978 by Dutch brothers Jan and Paul Baan (Hoch et 
al. 1999 p. 32). 

Baan Target Baan implementation methodology is divided into three separate stages. Each 
stage ends with a simulation of the business environment. I Mapping - 
processes modelling with the help of “best practice” in the Baan standard 
model. The first simulation (SIM I) is done for management review. II 
Piloting - processes, sessions, roles & responsibilities of affected employees 
are agreed upon. The second simulation (SIM II) for the decision to proceed.  
III Migrating - convert and load data, train users. On completion of the third 
simulation (SIM III) the system goes live.  

Backlog Not solved errands. 

BAPI Business Application Programming Interface. SAP interface for component 
communication.  



 
ERP Migration Structure 

 
 

xiii 

BOA Business Oriented Architecture. See SOA. 

BERP Business Engineering with ERP Solutions. 

BPR Business Process Reengineering. 

Business Blueprint  
Requirement analysis where the client’s business processes are matched 
against ERP standard process models. Document of 30-300 pages signed by 
both parts produced in most ERP methods (ASAP, Baan Target, IFS AIM 
etc.) for an implementation project. Requirements and functionality working 
today, explained weather it can be solved in ERP or not. Differences in work 
flows are explained and work flows with substantial changes are overview 
described. Noted if test configuration is necessary to reassure the demands 
are fulfilled. The Blueprint is a mapping of IS/IT support now and after 
ERP implementation.  

BW Business Warehouse is a packaged, comprehensive business intelligence product 
centered around a data warehouse. 

CAD Computer-Aided Design. 

CAM Computer-Aided Manufacturing. 

CEO Chief Executive Officer, in Swedish VD. 

CIO Chief Information Officer, in Swedish IT-chef. 

Client In SAP terminology client means sharing the same standard source code. In 
commercial, organizational, and technical terms a client is a self-contained 
unit in an R/3 System with separate master records and its own set of tables. 
A client can, for example, be a corporate group. Each Client is independent.  

COTS Commercial Off-The-Shelf software. Contains no proprietary components and 
includes Web browsers. 

COF  Client Order Fulfilment. Describe the group of people, forms, tools and actions 
needed to respond to a client’s request for hardware, applications or service. 
The mission of the people that do COF is to ensure that each client request 
is satisfied in timely and accurate manner.  

COTS Commercial Off-The-Shelf software. 

CRM Customer Relation Management. CRM is an information industry term for 
methodologies, software, and usually Internet capabilities that help an 
enterprise manage customer relationships in an organized way. For example, 
an enterprise might build a database about its customers that described 
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relationships in sufficient detail so that management, salespeople, people 
providing service, and perhaps the customer directly could access 
information, match customer needs with product plans and offerings, remind 
customers of service requirements, know what other products a customer 
had purchased, and so forth. 

Customization  

requires a change to the ERP source code to fulfil a need of a site. A 
customized session no longer use the ERP standard process. A 
customization should only be considered in extreme cases where the business 
processes can not be changed to accommodate the available ERP 
functionality (Perreault et. al. 1998). Customized programs, calendars etc. can 
be fetched for the whole database (ERP). 

ERP Enterprise Resource Planning. ERP is a commercial term for the broad set of 
activities supported by multi-module application software that helps a 
manufacturer or other business manage the important parts of its business, 
including product planning, parts purchasing, maintaining inventories, 
interacting with suppliers, providing customer service, and tracking orders. 
ERP can also include application modules for the finance and human 
resources aspects of a business. Typically, an ERP system uses or is 
integrated with a relational database system. The ERP contains the back 
office financial system base (i.e. general ledger) and often logistic or/and 
manufacturing software. ES is sometimes used as a synonym to ERP in this 
thesis. 

ERP2 or ERP II. Second generation of ERPs with best-of-breed components and 
ambition to interact with customer’s legacy systems and other vendors 
components. Major vendors (Oracle, SAP, MS) open their products to 
integrate services in their products.  

ERP CC Competency Center. The competency center provides shared centralized 
resources to all business units or to external customers. Tasks in ERP CC 
Help Desk (answer in hotline telephone – in a formal way:  Welcome to 
XXX IS Frontline), Training, Marketing, Customization, Application Testing. 

ES Enterprise Systems. ERP and ES are used as synonyms in the thesis. 

GLD General Ledger. 

IDT Innovation Diffusion Theory, from Rogers (2003). A comprehensive theory 
containing variables such as five innovation adoption characteristics 
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(attributes), change agent, decision types, adoption process with different 
stages, communication channels etc. 

IS Information Systems. For a technical definition see Orlikowski (2000) and for a 
more comprehensive one see Langefors (1973). 

IT Information Technology. According to Carr (2003, 2004) IT has lost its strategic 
value and is infrastructure such as railroads and electricity. Four major areas 
within the IT definition; Engineering Systems (CAD/CAM, PDM), Business 
Systems (MRP/MES, ERP), Desktop Systems (Office, Collaboration), 
Infrastructure (networks, OS). Source: Perreault & Vlasic 1998. 

Material Master 

 In the ERP there are long-lived entities like products, customers, raw 
materials. These entities are described by so called master data. 
Organisational unit may maintain different master data about the same entity. 
Material master record includes finished goods, raw material. The material X 
may contain several sessions with attributes: division, weight, material group, 
total value in XX plant, standard price etc.  

MES Manufacturing Execution Systems. The connection between the CAD systems, 
CAM systems, and the shop floor. Providing shop floor control.   

MIS Management Information System. 

PDM Product Data Management. 

PODO Perfect Office’s Daily Organiser. 

RaSU  Rent-a-SAP-user: Vanilla SAP-system that is customized and standardized for 
a specific industrial corporation. Not starting from scratch but with a proven 
copy of a working SAP system. Benefits with change toward specific RaSU 
user from in house legacy systems and customizes R/3 systems are: 
-less operation and maintenance costs 
-less work i.e. rationalisations by common processes. 

Reference Models 
Pre-built collections of “best practice” business functions and processes 
created for special business types and linked directly to the underlying ERP.  

SANTE Swedish Academic Network for Teaching ES, with members from – among others 
- Jönköping, Gothenburg, Stockholm, Uppsala, Mälardalen & Lund 
Universities.  
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SAP German market and technology leader in client/server enterprise application 
software. Challenged by Oracle who bought Peoplesoft/JDE in 2005. 

SAP Business One 

 SAP software package designed for small and midsize businesses with 10 to 
several hundred employees.  

SAPSA SAP Svenska Användarförening. Independent Swedish users forum for 
organizations using SAP’s software. Grounded 1990. In 2005 150 companies 
and 3000 persons are members. (MAF = Movex användarförening). 

SSC Shared Services Centers; primary general ledger, pay-roll, accounts receivable; 
secondary procurement etc.  

SR  Service Request. Documentation raised by Council staff following a request 
from a customer for service 

SLA  Service Level Agreement. Formal agreement between a Service Provider and 
customers to provide a certain level of service. Penalty clauses might apply if 
the SLA is not met. 

SOA Service-Oriented Architecture. SOA is a hybrid methodology with a 
recommended practice, an architectural framework, documentation 
guidelines, and a set of tools that refers to application as a service that can be 
accessible over the Internet. SOA aims to achieve loose coupling among 
interacting distributed software systems. The services are self-contained and 
do not depend on the context or state of the other service. They work within 
distributed systems architecture. The four tenets of service  orientation are: 
#1 Boundaries are explicit #2 Services are autonomous #3 Services share 
schema and contract, not class  #4  Service compatibility is based upon 
policy.   

SOX Sarbanes-Oxley Act (SOX). U.S. Public Company Accounting Reform and 
Investor Protection Act of 2002 designed to: Reduce fraud and conflict of 
interests, Increase financial transparency and public confidence in the 
markets 

UML Unified Modelling Language. A notation that allows the modeler to specify, 
visualize, and construct the artifacts of software systems, as well as business 
models. Primary and secondary use cases for identified user profiles etc. 

Upgrade A new and improved version of a software program. Upgrading imply having 
to install new objects / service pack/ release or version. 
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XML Extensible Markup Language. A widely used and open standard format that 
enables exchange between different systems and platforms. Web service 
XML can be exposed on the web. The XML language is developed by World 
Wide Web (W3C) Consortium. 
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CHAPTER 1 

Introduction 

“ES mean you have to change people and the way 
they do things at the same time that you change all the 
computers and software.” 

Thomas H. Davenport (2000 p. 5).  
 

Nicholas Carr argues that IT management should become boring i.e. focus on 
reducing risks (ensuring network and data security) not increasing opportunities. 
According to Carr, IT is today a broadly adopted technology not a resource for 
competitive advantage. Management need to manage IT costs more aggressively. IT 
may not help a company gain a strategic advance, but it can easily put a company at 
a cost disadvantage. Carr’s article (2003) caused uproar in IT circles and many 
wanted a dialogue with the author. In an article in Computerworld Kathleen 
Melymuka interviews for example DeMarco (Cutter Consortium analyst) and 
Strassman (acting CIO at NASA) to get their opinions on Carr’s article (Melymuka, 
2003). “- There may be no competitive advantage to buying IT. You can gain competitive 
advantage by innovating in IT, says DeMarco. It is not what you buy but what you do with it, says 
Strassmann.” (ibid) Carr (2004) argues that IT still does not matter strategically in his 
later articles.  

ERP systems are the core application of many businesses and the most 
comprehensive IS/IT in organizational use (Hedman & Kalling, 2002). The purpose 
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of this thesis is to develop a framework for describing the borders and the 
surroundings of the ERP systems. ERPs are not the only IS an organization needs. 
Also the importance of Management and Information Technology (IT) can not be 
ignored. 

The Swedish IT company Retail Business Systems (RBS) AB, a developer of store 
systems for the retail business, are getting their POS system integrated with different 
ERP systems. RBS AB has started cooperation with SAP. The two companies will 
together offer integrated POS systems suited for the retail business. In this 
cooperation RBS store- and back-office systems will be sold with SAPs ERP system 
for SMEs, Business One (Computer Sweden 2005-05-17). 

Migration1 to larger sites i.e. consolidation is a trend among universities (Révay 
2005), departments, hospitals, parishes etc. This migration trend applies also among 
ERP vendors, ERP sites and ERP Competence Centers. ERP sales staff uses the 
expression ‘migrate’ to ERP solutions in customers’ business. When upgrading, to 
version SAP 4.6c for instance, the same terminology: under migration to 4.6c, is used 
(see Appendix B). 

My experience as a Finance ERP consultant in the 1990s and 2000s and my genuine 
interest in ERP research, and the four research studies presented in Part II have 
made it possible to detect some common ERP patterns over time.  

Problem background 
Research needs to study the generation of open component based ERPs with open 
platforms (see Chapter 4 p. 31 and Appendix B). How can a central ERP 
communicate with local ERPs, other enterprise systems, niched standard systems, 
CRM systems, and web application? The obvious answer is the Internet since 
everybody has it. ERPs are good in some things but not in marketing, follow-up, 
designing new processes or sharing data with other applications (Sumner, 2005). 
Another disadvantage is the price: they are expensive to buy and even more 
expensive to manage and maintain. A cost conscious standard ERP structure 
naturally implies that not everybody can have everything. Too many differences cost 
for international industrial corporations. A common central ERP strategy includes a 
holistic view of integration and standardization.  

Integration is needed both inside a company and some kind of integration between 
the ERP and other applications. Imagine the integration complexity of 
implementing ‘best of breed’ components. Integrating multiple ERP systems of 
                                                 
1 Migration = the movement of persons from one country or locality to another. 



 
ERP Migration Structure 

 

______________________________________________________________________________________________ 

3 

different structure (even if they all are SAP the configuration, version etc. differ) to 
data warehouses and central reporting is expensive. To guarantee delivery business 
processes that span many internal and external applications need to be managed. 
Probably global processes will be more accurate and visible in the future. Will this 
be through natural language, integration products (seamless middleware technique) 
or technologies like web services?  

Article II-1. The goal of large international corporations is to use their size, task, 
technology, and environment effectively, as concluded in the contingency theory 
(Laurence & Lorch 1967). ERP system landscape as of today is costly and 
ineffective, not able to serve global customers in an efficient way. Excessive ERP 
life cycle (see Figure 1) costs have brought about the need to consolidate. Which 
processes and information can be common? Does differentiation vs. interaction 
among companies within large corporations have an influence?  

WITHDRAWAL

SELECTION

OPERATION
MAINTENANCE

UPGRADING

IMPLEMENTATION

Long-term post-implementation phase
with technical & business

process change! 

Post-implementation phase:
•Operation & Mantenance
•Upgrading
•Withdrawal

 

Figure 1 - The ERP life cycle illustrates that the post-implementation phase is not a one-time 

project but a long journey of adjusting to new innovations. Source: Own work after Jacobs & 

Whybark 2000. 

 

Article II-2. Differently configured ERPs in the same corporation with invisible 
ERP integration setups are problematic. When studying three integration issues: 1) 
reconciliation differences 2) “wild” purchases i.e. breaking internal rules of how to 
make a purchase, and 3) mission to decrease the number of vendors over time, 
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some mature integration structures and some ineffective integration structures are 
becoming discernible despite changes in ISs. 

Article II-3. Building ERP competence is expensive and time-consuming. Risks and 
investments are moved from the customers to the suppliers. Customers used to 
share risks and provide funding for ERP competence building. Now the income has 
to come from slim general maintenance contracts that can only be received by 
service providers that are already highly competent. Multiple installations of the 
same ERP (roll-outs) and enterprise templates facilitate service and support. To 
survive the price models, the offers, the activities/organisation and resources are 
constantly changing in the ERP service provider business. 

Article II-4. University governance deals with strategic management such as the 
diffusion of international tendencies of the Bologna process among states, society 
and tax payers. More in master, less in bachelor (Socrates program) imply curricular 
developments, and inter-institutional co-operation. There are mobility schemes and 
integrated programs of study, training and research with new programs, new 
teaching technology. 

Purpose 
The purpose of this thesis is to: 

• Develop a framework for describing the ERPs’ position among other IS and 
show that ERP integration needs structure also outside the ERP.  

• If it is possible then to show that the framework improves the understanding 
of the mechanism involved in the adoption process of ERP system use and 
the necessity of a holistic understanding of the IS whole including the ERP 
components.  

• Examine the relationship between standardization and adaptability to 
innovation, and ways of increasing its alignment. 

The above stated purposes are based on the four included research studies, my own 
experience in the field, and theoretical studies.  

In article II-1 the trend of migration strategy, implying fewer and bigger ERP sites, 
is discussed. The question, costs vs. value in ERP use, is the real issue. Article II-2 
discusses the vagueness of ERP integration. The purpose is to identity factors that 
facilitate ERP internal integration among different professional groups. Article II-3 
deals with ERP competence building and the new business models, vital conditions 
for ERP service providers. Article II-4 discusses that the borders are blurred within 
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commercial applications, education and business. Education is more marketable 
with commission education etc. Education is more international with new EU 
research, and web technology i.e. learning management systems. 

The study is limited in the scope of large ERPs used by international corporate 
industries (see articles II-1,-2,-3). 

Research questions 
The overall aim is to describe the broader view of ERPs with consideration of the 
time aspect. This is obvious when describing how different ERP usage situations 
can speed up the time to become widely successful. Do ERPs help large 
international corporations use their size efficiently?  

Four specific questions will be penetrated: 

1. Can a large corporation speed up adoption of consolidated ERP sites? 

2. How can intra ERP integration improve?  

3. How is ERP competence built in the consultancy business?  

4. What roles have ERP systems in Swedish higher education? 

The structure of  the licentiate thesis 
This thesis consists of two major parts, Part I and Part II. The cover of the articles, 
Part I can be read independently of Part II. Part II is devoted to the included 
research studies. The four research studies and their methods are illustrated in 
Figure 2, p. 6. 

Part I gives a solid guide through the basics and starts with Introduction (Chapter 1) 
and Theoretical background (Chapter 2). In Chapter 3 the research process is 
discussed and presented. In Chapter 4, Enterprise Resource Planning, there is 
initially an overview of modern ERP systems, followed by a discussion of what the 
customers are like and the benefits from an Enterprise System. There is some 
implementation guides. In Chapter 5 the results are presented and Chapter 6 
contains an epilogue. 

Part II contains the four research papers (see Figure 2). In the sections of Part I the 
four respective articles  are referred to as (II-1) for  ERP Migration Strategy, (II-2) for 
Managing the Logistics vs. Finance Integration Gap in ERP systems, (II-3) for Building a 
Swedish ERP Competence Center – within the concept of a Finnish ERP Competence Center, 
and (II-4) Diffusion of ERP systems in Swedish Higher Education.  
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method: Field investigations
at two international industrial

corporations (alfa & beta) 

II-1. 
ERP MIGRATION STRATEGY

full paper presented at microCAD 2005
Miskolc, Hungary

method: Total survey at 
Swedish Universities

method: Case study at 
Bombardier 

Transportation Sweden AB

method: Case study at 
TietoEnator Baan CC in

Sweden & Finland

II-2. 
MANAGING LOGISTICS 

VS.  FINANCE GAP IN ERPs
full paper presented at emicroCAD 2004

Miskolc, Hungary

II-3. 
BUILDING A SWEDISH ERP 
COMPETENCE CENTER…

Kybernetes: Vol 34 Iss. 9/10 2005
The Interntional Journal of Systems & Cybernetics,
Business and Management Cybernetics, Emerald. 

II-4. 
DIFFUSION OF ERP SYSTEMS 

IN SWEDISH
HIGHER EDUCATION

full paper presented at WS-EICSS 2000
Futures in Information Systems

Stlm University & the Royal Institute of Technology  

Participant observation
II-2, -3, -4

Longitudinal case study
II-2, -3Ad hoc

 
Figure 2. Articles included in this licentiate thesis. The four studies in Part II share the same 

theoretical background: Diffusion of Innovations (Rogers 2003) i.e. the struggling process 

performed by a group of people getting an innovation to success. 

How to read it. If you are interested in a brief introduction with a certain dept read 
Part I of this thesis. If you are interested in the IS/IT trend of consolidation to 
bigger ERP sites, read article II-1. Read article II-2 if you are interested in a case 
study that follows financial vs. logistic view of ERP internal integration. The third 
article, II-3, deals with competence skills and knowledge transfer problems in ERP 
Competence Centers. The case study describes different communication channels 
for mentorship between Swedish and Finnish ERP Competence Center when a new 
ERP service provider struggles with building foundation and competence. Article 
II-4 describes the diffusion of ERP use in the Swedish higher education.  
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CHAPTER 2 

Theoretical background 

“The reasonable man adapts himself to the world; 
the unreasonable one persists in trying to adopt the 
world to himself. Therefore, all progress depends on 
the unreasonable man.” 
 
  George Bernard Shaw (1856 -1950) 

What theoretical equipment is there to understand innovations in the society today? 
Innovation can be defined as the introduction of new elements, or a new combination 
of old elements, into businesses (Schumpeter 1934). The technical ERP life cycle 
(see Figure 1, p. 3) brings new innovations. The managerial view on ERPs with 
strategic fit, cost cutting, consolidation etc. and the ERP implementation method 
evolution (see Figure 5, p. 26) stresses the need of an social-science research theory 
that help illuminate the interplay between society and technology as XXXXX 
defines the use of Rogers’ diffusion theory.  

Sundbo (1995, p. 200) finds Kuhn’s term paradigm is of interest merely in the 
scientific world and discusses three innovation paradigms; entrepreneur, technology 
and strategic theoretical innovation theories. Foucault’s concept discourse is a norm 
system in social groups and organizations. The discourse has power aspects because 
it determines our actions. For analysis the discourse can be interpreted as a 
information system that gives a certain group power to dominate. Foucault 
describes the relation between power and knowledge:  
 Power

Supervision

Knowledge
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The theoretical reference model for the framework and all four articles in this 
Doctoral Thesis is the Innovation Diffusions2 Theory (IDT) from Rogers (2003, 
1995, and first edition 1962). The study of innovation diffusion has a long history as 
a multidisciplinary field (Rogers, 1995) with contributions from sociologists, 
communication researchers, economists, organizational researchers, IT researchers 
and many others. No single theory of innovation exists (see Appendix D). The 
closest the field has come to producing such a theory is Rogers’ classical model of 
diffusions3 (Fichman 2000). Innovation is renewal, development (the Swedish 
Academy glossary 1974). Innovation is “to bring something to success” (Innovation 
curriculum4 at Mälardalen University). The OECD5 defines innovation thus: 
Innovation is an iterative process initiated by the perception of a new market 
and/or new service opportunity for a technology-based invention which leads to 
development, production and marketing tasks striving for the commercial success 
of the invention (Garcia & Calantone, 2002). In the following articles, Rogers’ IDT 
is applied on different situations before and after the ERP meets SOA. Innovation 
definitions in the four research studies are:  

1st article:   ERP installed as an old geographical multi-site situation serving 
regional markets vs. a new consolidated ERP site serving global 
markets 

2nd  Applied on ERP finance & logistics back office integration vs. to have 
financial software for finance purposes and logistics software for 
logistic purposes 

3rd    Establishing an ERP Competence Center in Sweden with support from 
Finnish specialists compared to starting an ERP CC stand-alone from 
scratch 

4th Using ERP in Swedish higher education vs. not having ERP elements 
in curricula  

                                                 
2 Diffusion is the process by which a technology spreads across a population of organizations. 
3 Components of the Classical Diffusion Model (overview of Rogers’ theory see Fichman 2000 p. 
107, Hedman & Kalling 2002 p. 237, and Figure 3, p. 13).  
4 Innovation, design och produktutveckling (IDP), Mälardalen University, Eskilstuna.  
5 OECD=Organization for Economic Cooperation and Development consists of 29 countries like 
Australia, Canada, Denmark, Hungary, Republic of Korea, the Netherlands, Sweden, the United 
States etc. International organizations helping governments to tackle the economic and social 
challenges of a globalised economy.   
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In his book, Diffusion of Innovations, Rogers describes how innovations can be 
adopted and how the adoption process can be hastened. Rogers sees the diffusion 
process of having innovations adopted in the environment as a struggle performed 
by a group of people over time. Even if Rogers has aspects of individuals, i.e. 
chance agents, he does not stress this as hard as the innovation giant Schumpeter 
with his strong, individualist: the Entrepreneur (Schumpeter, 1934). Innovations 
primary have economic importance. Commercial software might create growth in 
organizations. But innovations are also phenomena that have organizational and 
social aspects. Researchers and practitioners have mutual interests in understanding 
business innovation processes theoretically and in life. Rogers claims that the 
naming of the innovation influences the adoption process (Rogers p. 236). Naming 
of projects is important. II-1 The ERP consolidation project Karlavagnen (the 
Plough or the Big Dipper), where Karlavagnens’ seven stars refers to the seven 
present SAP clients. II-2 The TUFF6 (ERP selection) project and the Second Phase 
project (towards Baan standard at BT). II-3 and II-4 did not name the projects. II-1 
ERP brands to be excluded are called “ugly”. Harmonization is used instead of 
consolidation. Migration is used instead of standardization.  

The classic innovation theorist Rogers defines the adoption process as the mental 
process through which an organization passes five stages towards final adoption: 
Awareness, Interest, Evaluation, Trial, and Adoption where the organization decides to 
continue the full use of the innovation. Further, Rogers describes the time aspect of 
the adoption process by the rate of adoption as the relative speed with which an 
innovation is adopted by members of a Social System. One of the most important 
variables to determining the rate of adoption is the perceived attributes of 
innovations. In fact, so much as the span between 49 % - 87 % of the variance in 
rate of adoption is explained by these five attributes (Ibid. p. 206). The perceived 
attributes of innovations consist of five different characteristics that have systematic 
effect of diffusion and assimilation: Relative advantages, Compatibility, Complexity, 
Trialability, and Observability. 

“Relative advantage is the degree to which an innovation is perceived as being 
better than the idea it supersedes. The degree of relative advantage is often 
expressed as economic profitability, social prestige or other benefits.” Which sub-
dimensions of the relative advantages that are relevant in the specific case depends 
on both the nature of the innovation as well as the characteristic of the potential 
adopters.  

                                                 
6 TUFF = ABB Traction utvecklar för framtiden. 
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Examples of relative advantages from the studies are: (II-1) larger ERP sites reduce 
ERP life cycle costs, (II-2) control against unnecessary purchases due to integration 
between Purchase and Second Phase showing the store quantity, (II-3) scale 
production advantages with ERP CC in Finland and Sweden, (II-4) business process 
and industry connection due to ERP in higher education. 

 “Compatability is the degree to which an innovation is perceived as consistent 
with existing values, past experiences and needs of potential adopters.” If an 
innovation is incompatible with existing values and beliefs, it can block the 
adoption. When the needs of potential adopters are met, a faster rate of adoption 
usually occurs. Potential adopters might not recognize the need for an innovation 
until they are aware of the new idea or the consequences.  

Examples of compatibility issues from the research studies are II-1 local autonomy, 
II-3 changed customer behavior and II-4 academic foundation not commercial. 

“Complexity is the degree to which an innovation is perceived as relatively 
difficult to understand and use.” The complexity of an innovation, as perceived by 
members of a social system, is negatively related to its rate of adoption. The higher 
complexity the more interpersonal communication (through Communication Channels) 
should be used to take away some of the complexity. Examples from the research 
studies of reducing complexity by II-1 shared services, II-2 walk-arounds, II-3 
mentorship, and II-4 limited lab exercises. 

 “Trialability is the degree to which an innovation may be experimented with on 
a limited basis.” The personal trying-out of an innovation is a way to give meaning 
to an innovation, to find out how it works under one’s own conditions. The 
trialability of an innovation, as perceived by members of a social system, is positively 
related to its rate of adoption. See II-1 workshops, II-2 total flow workshop, II-3 
net-meetings. 

“Observability is the degree to which the results of an innovation are visible to 
others. Often innovation that has less observability usually has a relatively slower 
rate of adoption.” The observability of an innovation, as perceived by members of a 
social system, is positively related to its rate of adoption. (ibid, p. 212-244) 

Additional variables for determining the rate of adoption are for instance the three 
types of innovation-decision. Individual-optional type decisions are generally adopted 
more rapidly than when an innovation is adopted by an organization, Collective or by 
an Authority. Rogers suggests that one way to speed the rate of adoption of an 
innovation is to decrease the number of persons who make the innovation decision. 
(Rogers, p. 207, 372). Innovation decisions from the research studies in this thesis, 
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II-1 configuration of migrated ERP sites, II-2,-3 compact ERP implementation 
methods, II-4 and ERP brand, confirm this. The decisions in compact 
implementation methods (see Figure 5, p. 26) are made by top management or a 
small group of specialists i.e. authority innovation-decisions.  

Organizations handle tasks through a pattern of regularized human relationship that 
are effective due to a structure that is imposed on communication patterns. Rogers 
(p. 375) suggests that a predictable structure is obtained through: 

1. Goals. 

2. Prescribed roles. People may go but the positions continue. 

3. Authority structure. Who is responsible, who give orders to whom. 

4. Rules and regulations. Formal, written rules that control uniform operations. 

5. Informal patterns. Informal practices, norms, and social relationships among 
its members. 

Informal patterns represent an important part of any organization. The intent of 
bureaucratic organization is to depersonalize human relationships by standardizing 
and formalizing. (Mintzberg 1983 p. 23, Rogers 1995 p. 376). The inspiration from 
Rogers’ organizational structure is obvious in the framework (see Figure 8, p. 35). 

Communication is the process by which participants create and share information to 
reach mutual understanding. Communication Channels (e.g. mass media or 
interpersonal) are used for message content concerned with the innovation. Which 
communication channel is the most appropriate to use for a specific innovation 
differs depending on the perceived complexity of the innovation. That is also 
depending on which target group the innovation is aiming at. For different groups 
the complexity is perceived differently. Examples of communication channels from 
the studies are II-1 project meeting, slides presentation, workshop II-2 
documentation published on the intranet,  II-3 NetMeeting and IP-telephony, 
meetings, courses, tutoring, telephone conference, service request log, errand 
registration systems, phone call, web, or walk-up, II-4 conferences, SANTE 
network, guest lectures. 

Nature of the Social System (e.g., its norms, degree of network, interconnectedness) 
differ in different ERP networks e.g. SANTE, mentors, Global Alliance Partner, 
users such as SAPSA). Members of a social system can be divided into five different 
adopter categories: innovators, early adopters, early majority, late majority and 
laggards. Each adopter category has different communication behaviour and relate 
to the innovation in different ways. 
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Extent of change agents’ promotion efforts is another variable in the theory. A change 
agent is an individual who attempts to influence others’ innovation-decisions 
through promotion efforts. (Rogers p. 212--251). Extent of Change Agents’ 
promotion efforts are identified in the research studies: II-1 top management, 
project manager, II-2 project manager, crossover, key user II-3 mentor, tutor, II-4 
Ph. D student.  

ERPs are complex. It takes time to relearn – change. Learning by doing – 
not being afraid to press buttons - is important. Older generations are more 
inhibited and have more to learn. The pressure is tuff. It helps to see the 
positive aspects. Not everybody has interest. We (Bombardier 
Transportation) are special in the aspect that we lack manufacturing. 
Finance is complicated and has to be understood backwards. Finance rules 
– it is the whole system thinking. The ordinary user only sees what is on the 
screen. Register numerical data without understanding. Logistic experience 
is valuable when working with finance. Pre-understanding make you realize 
what implies errors. It is not just to fix it. For a year there has been a link 
between Purchase and Second Phase. You can see if an item is in the 
warehouse. This integration works as a control against unnecessary 
purchases. Since a year there is integration between SAP and Baan finance 
systems. Purchase invoices (without purchase order) are scanned. Earlier 
Baan was not compatible. SAP was secret about this table. I got a new 
occupation, working with planning. I was an economist and changed to the 
logistic side. I was key user in logistic. I guess I still am but I do not have 
the time. In finance it is possible to register an invoice that already exists. 
There are double invoices. The system is obviously not self thinking. If you 
forget a space, there will be a duplicate invoice. 

Interview 2003-12-11 with a key user. The respondent is a 
typical change agent or “crossover” appearing in different 
professional roles over time. (Article II-2) 
 

Using innovation theory to understand the risks and benefits of ERP adoption that 
organizations experience has shown useful in this thesis. Research on the diffusion 
and assimilation7 of IT innovations have become increasing commonplace. (Fichman 
2000). Fichmans research on technology adoption and diffusion has been published 
in Management Science, Information Systems Research, and Sloan Management 
Review. An interesting conceptual definition of adopter innovativeness is 
                                                 
7 Assimilation refers to the process within organizations stretching from initial awareness of the 
innovation to potentially formal adoption of the innovation and full-scale deployment. 
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Routinization. Routinization is the extent to which an innovation has become a stable 
and regular part of organizational procedures and behavior. ERPs get this role in 
large organizations. Examples of operationalizations in research are “Routinization 
of government innovations” (Yin, 1979) and “Routinization of supermarket 
scanners” (Zmud & Apple, 1992).  

The structuration theory analytical model and procedure (STAMP) consists of a model of 
the relationships between different dimensions. The dimensions are signification & 
communication, domination & power, legitimization & sanction. (paper by Askenäs 
& Gäre, in Askenäs 2004)  

• The signification & communication dimension: How do actors involve, 
communicate and educate themselves?  

• The domination & power dimension: How is the enterprise system used as a 
resource for the reproducing of structure? 

• The legitimating & sanction dimension: What must we do? Consequences if 
we do not. What may we do? What may we not do? Consequences if we do.  
(Source: interpretation of Askenäs & Gäre: An Analysing Model 2003) 

THEORY: ROGERS INNOVATION THEORY (partial), etc.

 
Figure 3. The Diffusion process. Source: Rogers 1995, p. 11. 
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CHAPTER 3 

Method 

The research design is explained in this chapter. The 
aim is to make theory, method and empiric a sweet 
triad with the purpose to make the research process 
transparent. 

As mentioned in the previous Chapter 2, the first building block that lays ground 
work for the studies is Rogers’ Diffusion of  Innovations theory. Among 
organizational characteristics larger size has been the most consistently related to 
adopter innovativeness. Larger organizations are more innovative. (Rogers 1995, 
chap. 10). 

Action research implies that reality is a social construction dependent on the 
observer. The research studies contain minor elements of action research where the 
role of the researcher lies between the role of researcher and consultant (Avison et. 
al., 2001, Gummesson 2000). The power of the ERP technical life cycle where new 
upgrading projects are hurried through and the crushing pressure of current 
business issues with the decrease of industry profits totally overrule the author’s role 
of a researcher or consultant/lecturer to the extent of not even being an indicator of 
the effect.  

The use of case studies is preferable in situations where processes and changes are 
in focus (Patel & Davidsson, 2003). It is common to gather information in different 
ways when using case studies. Yin (2003) recommends three principles to be 
followed to maximize the benefit of data collection in case studies. The first principle is 
that multiple sources of evidence should be used (see Table 1, p. 17). Interviews and 
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questionnaires are common. The first paper is a field investigation, second and third 
papers case studies are organizations and the fourth is a total survey. 

A case study is an empirical inquiry that 

• investigates a contemporary phenomenon within its real-life context, 
especially when 

• the boundaries between phenomenon and context are not clearly evident. 
(Yin 2003 p. 13) 

The second principle is to create a case study database. This has been done by the 
researcher collecting information in binders. The third principle is to maintain a chain 
of evidence to ensure quality control. The information has been sorted in 
chronological order. The author of this thesis has twice experienced the building of 
new Baan CCs. ABB Infosystem was in 1996 establishing a Triton8 Competence 
Center to support the 60 ABB companies that, at that time, had implemented or 
was in the  phase of implementing Triton (Protocol 1996-01-22: Etablering av 
TRITON Competence Center inom INF). TietoEnator Baan Competence Center 
started in 2001. I have also experience from two additional Baan CCs (BT & 
AvestaSheffield). ABB has outsourced IS/IT operations to IBM and the consulting 
part to Capgemini9 , and CSC got the Bombardier Transportation Sweden contract, 
one is stopped (the TE case in article II-3), and one is still organized as an in-house 
ERP Profit Center. 

 

It has in this thesis been regarded as an advantage that “the case study inquiry 

• copes with the technically distinctive situation in which there will be many 
more variables of interests than data points, and as one result 

• relies on multiple sources of evidence, with data needing to coverge in a 
triangulating fashion, and as another result 

• benefits from the prior development of theoretical propositions to guide 
data collection and analysis.” (Yin 2003, p. 13) 

Various sources of evidence are highly complementary (data triangulation). A good 
case study uses as many sources of data collection as possible (Yin 2003 p. 85). 

                                                 
8 Triton is the former name for Baan software.  
9 The Capgemini Group is one of the world’s largest information technology services and 
management consulting companies with 60 000 staff worldwide, 1 700 employees in Sweden. It is 
headquartered in Paris, France. Capgemini bought ABB Business Systems AB in September 2004. 
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Table 1. The five used sources of evidence. strengths and weaknesses. Adoptation of Yin 2003 p. 86.  

Source of Evidence Strengths Weakness Used in cases I-IV 

Documentation i.e. power 
point presentations, e-
mails, plans etc. 

Stable, exact, broad 
coverage 

Biased selectivity II-1, -2. -3, -4 

Archived records i.e 
protocols, charters, 
investigations etc. 

Precise Same as above II-2,-3,-4 

Interviews i.e. key users, 
managers, consultants, and 
lecturers. 

Targeted, insightful Poorly constructed 
questions 

II-1,-2,-3, -4 

Participant observations 

e.g. present at several 
events. 

Covers events in real time 
as they actually occurred 

Covers context of event  

Insightful into interpersonal 
behaviours and motives. 

Bias due to 
investigator’s 
potential 
manipulation of 
events. 

II-2,-3,-4 

Physical artefacts i.e. the 
specific ERP brand and 
version in the resp. 
research study. 

Insightful into technical and 
cultural features. i.e. ERP 
experience. 

 II-1 SAP, -2 Baan,  

-3 Baan, -4 IFS. 

 

By performing a case study, a theory can be both developed and tested. Here 
Rogers’ IDT is tested on the “ERP Odyssey”. The selection of units that are to be 
investigated can be made in different ways and both qualitative and quantitative 
information can be used. Deductive researchers search to find data to match a 
theory, and inductive researchers search to find a theory that explains their data. 
(Merriam, 1998) The issue about objectivity is important like the choice regarding 
selection of information (Holme & Solvang, 1997). The researchers’ life stories, 
their own experiences, and preunderstanding are some factors that influence the 
questions that are asked and also the results that are generated (Alvesson & Deetz, 
2000). This means that there does not exist any research that is neutral or devoid of 
value judgements. The researcher must keep a certain distance in the research 
process. (Holme & Solvang, 1997) I have kept this in mind during the analysis 
process and have tried to be as objective as possible. Includes case studies are 
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typical projects, there are no extreme cases or unique cases. This might open for 
generalization of the findings. External validity increase by people in the ERP 
business that have read the papers agree that the findings are correctly 
interpretended. Participated observation is used in three of the research studies II-
2,-3,-4. Participated observation provides opportunities such as access to events and 
groups and an inside viewpoint. Participated observation also involves problems. 
The investigator is not an external observer and can become a supporter of the 
phenomenon or the group of organization being studied. (Fangen 2005, Yin 2003). 
In these specific cases (II-2,-3,-4) the opportunities overweight the problems. 
Participated observation here as the major data collection method has here been the 
right approach for the research questions and that the credibility of the studies is 
not threatened. The innovation theory approach has turned out to be successful as a 
foundation for this thesis. Primary and secondary data are operationalized on 
Rogers’s innovation theory (p. 207) with five adoption characteristics applied on the 
over time migration strategy, internal integration, ERP CC, and ERP in Swedish 
higher education. Fogelgren-Pedersen (2005 p. 9) points out that Rogers’s model 
represents one understanding of users’ adoption behavior, not the understanding. 
Another criticism against Rogers is that he does not question the justification of the 
innovation. Rogers discusses the consequences of innovations. Change agents 
striving for adoption, assuming that the consequences will be positive. 
Consequences are difficult to investigate and measure. Change agents assume that 
the innovation is needed and that adoption of the innovation represent success. 
These pro-innovation assumptions are not always valid (Rogers, Chapter 15). Keen 
(1981) argues that there are many reasons to prevent implementations. “Many 
innovations are dumb ideas” (Keen 1981, p. 27). We all may try to act in the 
“corporate” interest. Keen asks the relevant question: honest resistance to a project 
one feel is misguided vs. sabotage of a necessary innovation. (ibid. p. 28)  

II-1. Data collection for this article is weak since there is no ready site to study, only 
field investigations at two international industrial corporations in the process of site 
consolidation. Consolidated sites are not yet implemented but business blueprints 
are being created. Companies trying to agree on fewer sites have many difficulties to 
deal with. The interest of this novel research area can perhaps excuse the justified 
method criticism for this study. 

II-2. This is a longitudinal case study where the researcher has participated in her 
own work. Data collection is reconstructed from memory, additional interviews, and 
organized documents. The problems investigated are difficult to get an answer to 
afterwards. Asking respondents about events that happened ten years ago they 
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probably have forgotten or want to let it go. The researcher was present at the 
events appearing in the research study e.g., the pre-sale in 1995 when ABB Traction 
decided to buy Baan, Baan meetings, work shops, projects, and presentations to the 
steering committee.  

II-3. The method is a longitudinal case study research at TietoEnator (TE) Baan 
Competence Centers in Sweden and Finland. Data collection is from several sources 
of evidence. The main data collection is from participant-observation (the author 
was present through the competence building process). There were also semi-
structured interviews conducted with a number of Swedish and Finnish operational 
and strategically staff. Documentation created during the project ranging from 2001-
2002 (see the method description in article II-3) have been chronologically filed in 
binders. After study of relevant litterateur and research the data collection was 
followed by reflection and analysis. 

II-4. The research study was carried out, in the spring of 2000, through personal 
interviews at the location of the universities or by telephone interviews. The total 
survey investigates all seven Swedish Universities or University Colleges that in 2000 
had made the decision to implement an ERP for educational purposes. The 
quanlitative study takes its point of departure in the innovation – decision model 
formulated by Rogers. The interview questions connection to Rogers’s model was 
explained to the respondents. The respondents were given the written interview 
answers later for adjustments. Perhaps with a minor strain of action research since 
the author participated with my own curriculum design and by lecturing at ERP 
courses at Mälardalen University. 

Ingrid Stamm’ler is a senior SAP consultant and project-leader (Cap Gemini, 
Västerås). A core issue in her practical daily work is the view that ERPs are in 
symbiosis with the surrounding world.  
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Figure 4. ERP in its environment. Source: Stamm’ler, I.  

We all live in this modern society called the information age which is 
controlling the shape of business models, business processes and ERPs. At 
the same time, ERPs constitute the support for the enterprise that is a 
resource for the business model and change fundamental business 
processes and the whole knowledge-based society in general. This rather 
traditional ERP area is also heavily affected by new technology. New 
information technology (IT) is also controlling the development of ERPs. IT 
is the main issue of development for an organization. 

 Stamm’ler, I. 2004.  

 
IT & ERP integration with business and society (see Figure 4) motivates a broad 
approach on the ERP phenomena. Professionals from the field that have read parts 
of this thesis find it somehow agreeable with reality. 

Finding Rogers and other classic innovation theoretics inspirational there is one 
aspect I appreciate i.e. the role of the customers. The marketled situation with 
business cases, business models, CRM etc. show that this is essential in ERP use. 
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CHAPTER 4 

Enterprise Resource Planning 

This chapter gives a foundation for understanding 
Enterprise Resource Planning Systems. It gives an 
overview about the nominations, various definitions, 
levels of ERP use, and the generations of ERPs - all 
with the time dimension in mind. The text is designed 
with the objective to give readers an understanding of 
the history and evolution of ERP.  

The three software industry segments are: 

1. Mass-market products (Microsoft .NET applications, Visual studio, C#, C++, 
Windows)  

2. Professional Services (planning, building, integrating and maintaining software 
systems) (II-2,-3) 

3. Enterprise Solution (ERPs) (II-1,-2,-3,-4) 

In the mass-market products segment, Europe never managed to catch up with the 
United States. In the Enterprise Solution segment, however - where you find ERPs - 
Europe (with Scandinavia) is doing much better. (Hoch et al., 1999, p. 29) 

The denomination of large, complex ES changes. The term ERP10 is not ideal for 
diffusion of innovation purposes (see chap. 2). There are several synonyms like 
Enterprise Systems or Mega packages, which are Davenport’s ERP preferable 
denominations. Enterprise Resource Management (ERM) is the proposed label of 
                                                 
10 A humorous definition could be: “ERP is the noise executives make when seeing the figures 
produced by the ERPs.” 
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the META group for this class of application solutions. The term ERP has been 
considered too narrow. EXRP (Extended ERP) stresses the fact that the ERP 
vendors have the ambition to support management in strategic decisions 
(Davenport 2000, Davenport et. al. 2004).  

ERP vendors offer more or less the same overall product: a set of application 
modules that all fit together (see Appendix B). ERPs integrate software for finance, 
manufacturing, logistic, planning, distribution etc. in same database (Jacobs & 
Whybark 2000, Davenport 2000, Nilsson 1991, Sumner 2005). As regards 
Davenport (2000) an Enterprise System is “packages of computer applications that 
support many, even most, aspects of a company’s information needs” (ibid, p. 2). 
This might be an excessive statement. Not all information is in the central master 
ERP. Mälarenergi for instance implemented their ERP system (IFS) in 2004. The 
IFS Application system replaces five application packages but Mälarenergi still has 
15 other applications. There is no clear definition of the term ERP. A system that is 
defined as an enterprise system for one company or organization does not necessary 
become an enterprise system for another. It depends on the companies’ information 
needs and business processes. The second paper (II-2 Managing the logistics vs. 
financial integration gap…) follows Esteves and Pastor’s (2001) back office 
definition, stating that ERP systems are software packages composed of several modules, sales, 
finance, production etc., providing cross-organization integration through embedded business 
processes. The ERP2 generation, with best-of-breed approach and ambition to 
interact with customers’ and suppliers’ ERPs, stresses the integration issue 
enormously (II-1,-3,-4). 

Sundblad & Sundblad (2002) contribute with a few characteristics of what 
constitutes such an application: an enterprise application… 

• is important, or even critical, for the enterprise as a whole rather than for a 
department within the enterprise 

• has reasonably long life expectancy 

• is large and complex 

• has a need to communicate with other applications within the enterprise. 
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Hedman & Kalling (2002 p. 191) point out the same characteristics and also add the 
dependence of vendor and consulting firms and the normative embedded business 
practice i.e. best practice11. 

In the last decade the application concept has ruled the development and the use of 
ERP systems. An application is cohesion of codes who responds to requirements 
within a business area. Technically it is a homogeneous object model on a common 
platform. This is good at least in the short perspective since it facilitates 
communication between the parts (modules, objects) of the ERP package. 
(Sundblad & Sundblad, 2000). 

Running ERP systems redefines continually, based on technical upgrades or 
changing needs of organizations. Integration issues need to be in focus in this 
constantly changing mode. (II-1,-2,-3). 

When giving courses on the ERP system and business, students are asked to give 
metaphors or parables for ERPs. Mirror, labyrinth, toy, tool, infrastructure, play, 
scene, arena, and the favorite of many: ERP as a journey, are some suggestions 
given. On the analogy of a configured ERP system a box of Legos comes in mind. 
Askenäs (2000, 2004) sees in ERPs actors playing different roles. 

A managerial trend that has been around for a while, which can mainly be 
categorized as an issue of efficiency (Davenport et. al., 2003). Hollensen (2003) 
defines efficiency as a way of managing business processes to a high standard, 
usually concerned with cost reduction. Enterprise systems are standard equipment 
answering to needs because of the development in society (see Figure 4 p. 20). 
Companies and organizations are being more and more intervened with each other. 
New technology manages large amounts of data and the general knowledge about 
the ERP has improved – both among users and consultants (II-3).  

Mutual adjustment between ERP and Business 
Research studies (Stamm’ler 1997) show the importance to find out not only a 
package’s functions but also how these functions actually work. If the company 
products cannot be configured within the ERP, extensive customization is 
necessary. Heavy customizations consume time and resources initially and in future 
upgrading projects. It is hard to remove customizations later due to end-user 
resistance. Another conclusion was that some modules such as Accounting and 

                                                 
11 Best practice: Baan has a generic Reference Models including (best practice): Engineer to Order 
(ETO), Make to Order, Assemble to Order (ATO), Make to Stock, Project Industries, Project 
Services, and Finance. 
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Human Resources that are regulated are easier to standardise. However, it has to be 
country specific standardisation due to different regulations in different countries. 
Less regulated and more branch specific modules are harder to standardise. (Ibid 
1997). 

Before a company or organization decides about whether to invest or not in an 
enterprise system, the present situation should be mapped (see implementation 
methods ASAP and Baan Target). What systems do exist today, who are our 
suppliers? What are the key strategic processes? What do we need to improve? Can 
that be done with a common system? (Davenport 2000) In reality, no one system 
could fit one company perfectly and match all needs and expectations. The issue 
isn’t how to make the ERP work, but how to get organizations and their businesses 
work with the ERP. Therefore, there must be a mutual adjustment between 
software package and business process. Anders G. Nilsson (1991) has developed the 
SIV-model12 for how a standard system should be selected and configured (see 
Figure 1 in Appendix D). The first step is to put down the demands and group them 
by decisive demands and appraisal demands. One should try to find a system that 
can fulfil at least 80 % of the decisive demands. A mutual adjustment occurs. The 
ES can be adjusted to the needs of the customer (configuring), but only changes to a 
certain level. Added programs specialized for specific customer (customizing) 
(Brandt et al 1998) is other approach. Configuring an ERP implies compromising. 
The ERP (for instance SAP but the same applies for IFS Application, Baan etc.) 
organizational units are the skeleton of a configured SAP-system. All of a company’s 
master and transaction data is linked to these organizational units. Learning the 
importance of the SAP organizational units (see Appendix B) and how they are 
related is a platform for understanding of the SAP business processes. The business 
needs follow the system structure and vice versa. Some part of the system might be 
irrelevant and should in that case not be implemented (see Appendix D). This 
mutual adjustment is written down in a document called “Blueprint”, a model or 
pathfinder that shows the road to how the implementation should move forwards 
(Jacob & Whyback, p. 41). The Blueprint contains information about what needs to 
be done where. Stammlér13 writes about this process from the practice perspective 
in her Master’s Degree thesis.  

                                                 
12 SIV = Standardsystem I Verksamhet. Professor A. Nilssons ERP - business adjustment model.   
13 Ingrid Stamm´ler gave a guest lecture at Mälardalen School of Business 2004-09-22 about logistic 
processes and Accelarated SAP (ASAP), SAP: s faster implementation method. 
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There are several different ERP implementation methods – most ERP vendors and 
some consultancy firms have their own (see Table 3, Part II-p. 58 in article II-4). 
When comparing different ERP brand implementation methods, similarity in steps 
and lists are legio. There are two types of project implementation i.e. comprehensive 
and compact (Perreault & Vlasic 1998 p. 138). The comprehensive implementation 
includes business process re-engineering. The demand on the key users is much 
greater. The duration of the projects can be counted in years. (ibid). The 
comprehensive method with BPR is a highly complex and risky ERP project (Al-
Mashari et. al., 2003b, p. 28). 

ERP compact implementations are technical and rapid. ERP implementations short-
cut methods are ASAP /Accelerated SAP), IFS: s AIM Fast Track, Intentias 
(Movex) Implex Express, to mention a few. These methods focus on  

• speed 

• allowing few changes in software, and 

• avoiding reinventing the wheel (ASAP calls these things “accelerators”). 

Lately fast implementation is more important than new functions (see Figure 4). 
This is particularly true in upgrading projects. An upgrading project to SAP 4.6c for 
instance is a huge undertaking:  

upgrading projects…  

• run as a real project 

• means ”developing freeze” 

• all customizations have to be identified, checked and reprogrammed and 
tested 

• offer no time to learn and use new functions 

• offer no real business improvement – just keeping up with the ERP lifecycle  

  (see Article II-3).   
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Figure 5. ERP comprehensive vs. short cut implementation methods. Compact methods allow 

few changes in software. Source: Stamm’ler 2004, Perreault & Vlasic 1998, & own work. 

Levels of  ERP use 
Organizations and companies use Enterprise Systems14 in different support levels. 
Davenport (2000) suggests a framework for future ES applications based on 
business domains and information scope. A business domain is the range of 
domains in which an ES operates. Davenport (see Figure 6, p. 27) distinguishes 
between three business domains:  

 - internal to an organization 
 - along the supply chain 
                    - among a set of collaborative peers.  

ESs were first used internally in an organization. Recently, ESs have been used to 
support supply chains, i.e. connecting an organization to its suppliers and 
customers. What is coming more and more now is even further cooperation; the ES 
is used as a peer network. Interpeer processes interrelate an organization to 
complementing organizations that are not directly linked in the supply chain. 
Information scope is the level of information processing and analysis (how to work 

                                                 
14 The denomination Enterprise System is used initially in this text. Enterprise System is 
Davenports’ preferred denomination of ERPs.  
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with data) provided by an information system. There are basically three levels of 
information scope: transaction, process and knowledge management. 

I-Transaction automation. This basic level means transaction use where data matters 
only in its context. 

 
Figure 6. Davenport (2000 p. 278) illustrates the future applications of ES. Based on these 

dimensions, a 3X3 grid can be constructed. For each of the boxes in the grid, with its 

combination of business domain & information scope, reflection of future ES use beyond the 

state-of-art application in transaction automation is possible. Source: Assignments for the 

course Enterprise Systems IS1, Stockholm University DSV 2000.  

 

After interpretation, data is transformed to information.  

II Process Management. On this level the ES, together with humans, take actions 
based on information to make ensure that pre-specified business processes are 
followed. In the Nordic tradition, information systems occur in a more 
comprehensive respect, comprising the computer system as well as the people 
making use of it (Langefors THAIS 1973). One example from own experience in 
the retail business: if your customer buys a specific article (cell phone) that needs a 
subscription or cash-card to work then you might like the system to tell the 
customer that he/she can order a subscription or fill up a cash card at the same 
time. Because your system has some business rules implemented it knows what 
complementary articles should be offered when. ERPs are a foundation for eBusiness 
providing the central back-office functions that enable customers to place and track 
orders via the web (II-1, -3, -4). The system can itself take actions such as issuing 
purchase orders when inventory levels drop below a given threshold. Examples 
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from the empirics are project closing and archiving sessions being automated, i.e. 
administrative processes are automated and the risk for human forgetfulness is 
limited. (II-2 and Results Chapter 5 p. 35).  

III The highest level of data work up is Knowledge management. On this level, the 
ES store and process knowledge by providing tools (data mining) for analyzing data.  
An observed pattern in the buying behaviour can be traced to a certain customer 
group. Because of the interaction between users’ interpretation of the situation and 
the ability of the system to provide tools for analyzing tremendous amounts of data, 
knowledge can be transformed from the data. Davenport suggests we are heading in 
the direction of using ES for knowledge sharing. ES will be used for interaction 
inside the organization but also among partners, suppliers, customers and others. To 
deal with this situation in the best way possible it is important that one knows what 
value discipline should be applied. It is absolutely critical that the sponsor of the ES 
knows the strategic goal for the company or the organization. If the primary goal is 
to have extremely good customer relations one should not spend time and effort on 
defining, measuring and improving the key processes for the daily work. Instead the 
company or organization should focus on measuring reply time on customer 
complaints, customer delivery, and customer satisfaction etcetera (Davenport 2000). 

An interesting compare to Davenport’s three layer information scope (in Figure 6) is 
Maslow’s hierarchy – a five-level pyramid of needs. Figure 7 describes the three 
elements of ES, the foundation for Service Oriented Architecture (SOA).  

According to a survey of 163 organizations performed by Davenport, Harris and 
Cantrell (2004) “the factors most associated with achieving value from enterprise 
systems were integration, process optimization, and use of enterprise-systems 
data in decision making.”  
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Figure 7. The three elements of ES. Source: Business Oriented Architecture seminar 2004-12-17  

in Stockholm by Sundblad & Sundblad (ADB Arkitektur Uppsala). 

 
The fusions going on among ERP vendors15 to strengthen their market shares and 
market positions are expected and predicted (Brandt et al., p. 200). All bigger ERP 
vendors also operate as Application Service Providers (ASP). Customers do not 
have to install and maintain an entire ERP. They can rent an ERP, pay per used 
transaction, pay per month and number of users interval, and reach the ERP 
through a web browser. Electronic commerce, data warehouse, supply chain 
optimisation, and advanced planning and scheduling enterprise solutions are 
available by ERP vendors’ alliance partners. Advanced methods and tools are 
developed to respond to executives’ planning needs. In what way do ERPs support 
virtual organizations? How can ERP support Supply Chain Management (SCM) and 
Concurrent Engineering (CE) (see Article II-4 in this thesis). Through integration 
on different levels and with internet technology i.e. XML, BAPI, SCM tools to 
support the comparison of different suppliers based on price, delivery, quality, and 

                                                 
15 PeopleSoft (now 2nd greatest ERP vendor) acquires JD Edwards (JDE) (DI 2003-06-02). A week 
later Oracle made a bid on PeopleSoft/JDE. Their three products are all in the borderland between 
Star and Cash Cow in the Boston Matrix (Hedman & Kalling 2002 p.52). The European 
Commission (EC) put its in-depth investigation into the hostile takeover. Oracle completed 
PeopleSoft takeover Jan. 7, 2005. PeopleSoft's application vendor is now a wholly owned Oracle 
subsidiary. 
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security. Tools to simulate different needs and locations of suppliers e.g., APO 
(Advanced Planner & Optimising) and SNP (Supply Network Planning), are 
advanced planning systems that communicate between different organizations. 
Graphical models on a global level supporting SCM with communication techniques 
between units that are not using the same ERP. Integration to product structure and 
documentation, interface to CAD-systems and CRM systems etc. are needed. If the 
ERP vendor does not offer these solutions they might collaborate with for instance 
a CRM vendor for these applications support.  

In the future organization IS decisions need support. Who can do this job? Who 
knows this system, this platform. Who can we collaborate with. To provide decision 
support, model based ERPs and CASE tools are needed. A model is a simplified 
presentation of reality. Problems are complex because of size, the number of 
different factors and the uncertain nature of the interactions between these factors. 
The use of models is built on: a real problem, a model of the problem, and solution 
of the model. Hopefully routine decisions that can be solved automatically through 
policies can be identified and only one-time decisions require special management 
attention. When simulation is used in decision support tools these aspects of the real 
world need to be captured:  

• The flow of material & the flow of information & cash flow  

• The decision making process (Shtub 2000, p. 5ff) 

The generations of  ERPs – a time journey 
The following ERP time journey been produced with results from the studies in 
Part II, inspired by Al-Mashari et al. (2000, 2003), Hederstierna Montén (2004), 
Hedman & Kalling (2002), Markus & Tanus (2002) ERP research, and my own 
experience. Present and past ERPs differ and large organizations have shifted focus 
during this decade. Al-Mashari et. al. (2003b, p. 28) describes a case study where the 
original strategic advantage with BPR failed and the shift to a compact (ASAP) 
implementation method. The case company’s (II-2) ERP journey in this decade 
follows the same pattern which claims for some generalization – built on experience 
from the field. It is appealing that large industry corporations during this decade 
follow the same ERP evolution pattern: decentralization  centralization & 
consolidation ! customization  ERP standard. One possible conclusion is that the 
general business cycle influences general ERP development, implementation and 
operation. There is support in the innovation research (Schumpeter 1934, Mager 
1987, van Duijn 1983) that phases as recession or depression that we have 
experienced this decade influence innovation activities and investments. 
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ERP IN THE 90-95th “Proprietary architecture” 

Characteristics: Least possible change in business. Management acquire a competitive 
advantage by a customized ERP.  
Development (II-2) 

– Modularized, incomplete ERPs with bugs. 
– The client/server technology became the ERP platform. 
– ERPs managed like in-house stand-alone system and customized to resemble

 own legacy systems. No real change in the business only in the ERPs.  
               (Alveskog  et al., 1994, Gäre 2003 p. 122) 

Implementation (II-2, Askenäs 2000,2004 with empiric from Baan implementation at ABB) 
– Comprehensive bottom-up implementation including BPR, duration of the 

project: 18-24 months, slow and expensive (II-2, see Figure 5, Al-Mashari et. al 
2003b). 

– Unique site systems for decentralized organizations i.e. geographical focus. 
– Finance in control (II-2 detailed & redundant data in the GLD). 
– Middle management was making their own decisions on IT investments i.e.  
 down-sizing, implying heavy customization. 

Operation (II-1,-2,-3) 
– In-house ERP support. 
– Expensive upgrading due to customizations (Stamm’ler 1997). 

ERP IN THE 1995-2000s  “Getting the ERP in for Y2K” 

Characteristics: ERPs are sold as one-stop shopping solutions to change business processes 
(Bancroft et. al., 1998). ERPs as an enabler for corporate reengineering activities. ERPs 
provide an opportunity for large corporations to shed aging legacy systems, old work 
processes and counter-productive company cultures, and to radically redefine how business 
is run. 
Development (II-1,-2,-3) 

– Business success + IT = True. 
– Y2K compliant and manage multiple currencies. 
– Most large and medium companies around the world already use ERPs, 
   making ERP vendors approach the SMEs’ market.  

Implementation (II-1,-2,-3) 
– Off-customization ERP projects. 
– Installing were there were Y2K problems. 
– Follow ERPs inbuilt “best-practice” competence. 

Operation (II-1,-2,-3) 
– Local server & operation. 

ERP in the 2000-2005  “Standardization & Consolidation” 

Characteristics: E-Commerce. IT is factory and business success depends on other factors 
than IT. 
Development (II-1,-2,-3) 

– General understanding that those trying to escape standardization loose. 
– Patent protections difficult, IT is widely available. 
– Global approaches to make it easy to buy on the web with the ERP as 
 backbone. 
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– ERP open platforms with componentware, i.e. split its system into  
   components (Hoch et. al. p. 228. 
– Component infrastructure. 
– Internet and WWW.  

Implementation (II-1,-2,-3) 
– Manage euro currency switch with converting (II-3) 
– Central finance projects with fewer general ledgers (II-1,-2,-3) 
– Business case projects (II-1,-2,-3, Davenport et. al. 2004, Dahlgren et. al. 2000,  
   Fredriksson 2004). 
– ERPs are foundation for eBusiness enableling customers to place and  

 track order via the web (Davenport 2000, 2004).  
Operation 

– Less expensive ERP maintenance due to standardization & rationalization. 
– Negotiations, buy and sale layer. Value created in the seller and buyer 

               interaction (Grönroos, 1984). 
– A large part of companies IS function in the organization is outsourced  

including the ERP operation and maintenance. (II-3). 

ERP in the 2005…  “Open Service Oriented Architecture (SOA)” 

Characteristics: Efficiency driven strategy to manage IT costs. Large consolidated ERPs 
resemble the mainframe environment and centralized IS structure from the 80s. 
Development (II-1,-2,-3) 

– Support group standard processes. 
– ERPs deliver and consume services rather than being a bank of information. 
– Flexibility in terms of business agility and organizational changes. 

Implementation 
– Reduce number of different ERP installations i.e. close old environments  
   (II-1, -3). 
– Standardize ERP implementation procedures. 
– Establish global network of certified resources (I-1, II-2, Hoch. et. al. p. 228). 
– Rapid implementation throughout the entire group. 

Operation 
– Server/client consolidation and coordinate ERP activities (II-1) 
– Reduction of maintenance costs with network services  

(II-3, Hoch. et al. p. 228). 
– Focus on maximum 2 ERP vendors (II-1)  
– Work in front-office with direct customer contacts – customers won’t notice 

if the work is done in Sweden or India. Customers save money when a large 
part of assignments is done in low-cost countries. In common system 
development projects or a maintenance undertaking the costs are halved. 
India (manage the English language) is competitive in price and deliver with 
high quality.  
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CHAPTER 5 

 Results 

 
 “Do not look for meaning, look for use. 

To understand is to know what to do.“ 
 
  Ludwig J. Wittgenstein (1889 -1951) 

The Greeks believed that the greatest story-teller was a blind man named Homer, 
the author of the Iliad and the Odyssey. The gods had condemned Sisyphus to 
ceaselessly rolling a rock to the top of a mountain, whence the stone would fall back 
of its own weight. The thought with some reason is that there is no more dreadful 
punishment than producing no result or effect and hopeless labor. Myths open for 
the imagination to breathe life into them. Sisyphus watches the stone rush down 
knowing that he will have to push it up again toward the summit. Is this myth is 
tragic, if at every step the hope of succeeding upheld him? The application architect 
of today works everyday at strategic integration tasks, and his fate is similar. Still one 
must imagine Sisyphus and the application architect happy. (Homer 2004). 

Pragmatic purposes of the ES mix are: 

• easy for the customer to buy, get delivery and pay, and  

• support to maneuver in a fast moving industry and support for adapting to 
change in the business environment.  

The ERP is a central coordination system that still rules as a backbone, but no man 
is an island and no ERP is either. The state-of-art ERP is not forgoing “best-of-
breed” solutions any more. A stand-alone ERP is boring – more integration 
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geographical and informational implies a standard ERP with added functionality of 
bolt. Integrated support implies not attend to each peace in isolation. The IS/IT 
future is about service-oriented architecture supporting integration of different 
kinds of ES. The only certainty is change. Effective organizational change 
management is done by integration both socially and technically. Use of ESs for 
connecting enterprises not only in the supply chain but also in other contexts. The 
portfolio of ERPs should reflect the real business and not be a sprawling map of 
organizational diversification. Management should be educated of how the 
organization is mirrored by the ERP.  Sharing the ERP is a way to show one face to 
the customer. A diversified ERP map is a risk of building comprehensive BW 
solutions. Still building a IS/IT structure for dynamic large organizations is a 
Sisyphus work. 

The domination & power dimension of the STAMP (Askenäs & Gäre, see page 13) 
model questions: How is the ERP used as a resource for the reproducing of 
structure? I have no absolute answer but stress some key word: 

• Transparency through more visibility 

• Automation 

• Globalization 

• Customer Orientation i.e. personalization of how the IS treats its customers 

• New scale i.e. bigger ERP sites 

• Common vs. Separate 

High customer service emphasis – skills, professionalism (article II-3). 

Central finance with pure accounting. Not taking non-accounting (redundant) data 
with multiple dimensions to the GLD. For business decisions a data warehouse is a 
better choice than an overloaded GLD with multiple dimensions.  

Providing support for and motivating team members i.e. involvement (Article II-3). 
Monitoring and tracking the project, and reporting to steering committee (Article II-
2, II-3). 
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RULES & REGULATIONS 
e.g. Business Intelligence (BI) applications, strategic 

planning,  decision support, data warehouses

PRODUCT AND 
SERVICE 

DEVELOPMENT
e.g. CAD/CAM, PDM

CUSTOMER 
DEMAND 

e.g. CRM, marketing

COLLABORATION
e.g. work group tool, mentor programs, knowledge transfer 

DEMAND 
FULFILLMENT

e.g. SR, errand backlog, 
complaint  registration, 

customer meetings

PLANNING & MANAGEMENT 
e.g. ERP, logistics package,  
MES, Web shops, portals, 

other ES

Business Oriented
Architecture (BOA)
Web services / XML

 
Figure 8. Framework illustrating the matured master ERP in its surroundings. The master ERP is 

acting as a fiefdom (backbone information source) among other fiefdoms integrated with the 

brain and rules of management and the muscle of the core processes of the business. The 

business needs support (staff, IS, management) on all these parts rather than excellent support 

in a few.  

 

Rules and regulations [Brain metaphor] 

There need to be goals and visions, but also clear responsibilities for this goals and 
visions. To actually let the business system change the work processes of the 
enterprise implies control from the management. Top-management support for IT-
based change by making critical decisions to legitimacy the change effort. Lack of 
alignement between strategy and IT strategic goal  operative goal. (Article II-1). 
There are needs for authority i.e. business discipline. Managers should be “the 
director of the ERP game” (II-2) and deal with misconduct with police tasks. All 
authority cannot and should not be implemented in the enterprise system. Rules 
have to be enforced by structure, feedback and follow up outside the ERP. What 
may we do? What may we not do? Consequences if we do.  

Management direction to financial staff of how to apply link strategies into the ERP 
i.e. organizational change instructions such as new cost centers, surcharge policies 
etc. (II-2). 
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Pay an invoice of a blocked vendor without contacting the purchaser. The purchaser 
needs to get the feedback that we are not doing business with this vendor (II-2). 

Forbidden to have redundant data in GLD. Unnecessary reconciliation 
investigations. (II-2) 

What must we do? Consequences if we do not. 

Work must be authorized in writing or customers may not be paid. (Article II-3)   

Closing sessions like Close network activities and Close project. If this is forgotten 
final calculations to get the balances right are not created. Time registration can still 
be done on closed projects causing costs continue to appear. These rules influence 
the business processes and the structure (e.g. ERP). 

This can be ERP migration strategy, link strategies, adjusting to common logistic 
processes etc. (compress level, only bookkeeping in the GLD). Statistical logistic 
information should be found in “pre-modules”. Avoid local optimization. Reuse of 
business models (Article II-1,-2,-3) 

Business Intelligence software to improve decision support. 

Product and service development [Muscle metaphor]  

Engineering systems i.e. systems that help improve and develop products and 
services, such as computer-aided design CAD/CAM and PDM are not in the ERP. 
In 2000 ERP vendors claimed that their integrated software support the entire 
spectrum of a company’s critical business processes with their best practices such as 
ATO and ETO. Now there is awareness that cross functional core business 
processes are created by innovative integration of different ES (see article II-3 p. 
29). Special business processes such as Connection, Production or Subscription for 
a cell phone provider or an energy agency, typically need communication with other 
standardized applications. 

Further improvements are by finding out customers’ demands and needs earlier and 
implement those business processes in business rules. One example could be selling 
spare parts before an equipment breakdown.  

Mandatory internal processes, e.g. cleaning, closing, archiving, can be automated (II-
2) such as Close Project sessions etc. A future demand area will be archiving of closed 
environment due to consolidation projects. This will imply the use of archiving tools 
such as Data Retention Tool (DART). Information from old orders, invoices must 
be archived for ten years. There are ways to fasten an End-Of-Year financial 
process such as Hard Close (see Article II-2). 
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Collaboration [Helping Hand metaphor] 

According to the philosopher Gilbert Ryle is team spirit esprit de corps something that 
is not specific but a part in all activities. This might be the ultimate goal still in ERP 
use there is a need for structured collaboration (see Figure 8 p.35). Collaboration in 
and between  

• ERP sites (II-1,-2) & functional departments (II-2), and 

• ERP competence centers (II-3) & universities (II-4).  

This Collaboration needs structure beside and around the specific ERP (article II-1, 
-2,-3,-4). Organize around integration with workshops, recurrent ERP meetings, 
with a communication skilled project manager and some crossover professionals 
(economics becoming logistics and vice versa) ease collaboration (II-2). 
Communicate and share with others, you can never over communicate. 
Collaboration has to do with coaching (mentorship, tutoring, and project 
management). There need to be a structure that supports and rewards collaboration 
by measuring and following up. Collaboration needs to be rewarded not only on the 
administrational or managerial level.  

It is important to build networks to help translate knowledge from other actors (II-
3), a kind of social support. Networking around the ERP is a way of collaboration. 
There are networks such as the Swedish Academic Network for teaching Enterprise 
Systems (SANTE). There are ERP user networks such as SAPSA for SAP. Team-
building activities (II-3). Reduce trouble shooting (Article II-2) 

Quality management i.e. following up projects, orders, purchases to make sure that 
the policies are followed. Collaboration tools include email, scheduling, video 
conferencing, and any other tool that supports collaboration amongst a group of 
people. 

Planning & Management [Skeleton metaphor]  

Unique multi-functional processes are not in the ERP (although ERP vendors might 
argue that they are). The ERP, being a stable colossus is like a backbone, a 
surrounding brick wall, gives structure – not a thing to be changed every now and 
then. Of all parts in Figure 8 p. 35, I would say that the ERP is the most sturdy. 
ERP back-office components such as Manufacturing Execution System (MES), and 
Production Planner System (PPS) integrated with front-end applications such as 
order entry, web-shops (with spares, cell phones, robots, groceries…), allow sales 
staff, customers, suppliers and partners to act against different electronic interfaces. 
Customers need to be members in the eBusiness marketplace and then to be 
connected to price lists. Customers can place orders on the web, get unique prices, 
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see the number in stock, can follow the goods during transportation with AWB. The 
ES recognizes the country and places the order in the right ERP. 

Customer Demand [Signal metaphor]  

Getting the noise out of the demand signal with CRM is not a quick fix. Pull-
orientation i.e. getting ideas to new innovations from customers is a challenge for 
the future. 

Demand Fulfillment [Ear metaphor]  

If the primary goal is to have extremely good customer relations one should not 
solely put all resources on defining, measuring and improving the key processes. 
Feedback from customers is essential and the company or organization should focus 
on measuring reply time on customer complaints, customer delivery, and customer 
satisfaction etcetera (article II-3 p. 33, Davenport 2000). All problems need to be 
categorized in a database such as PODO, the errand registration database (article II-
3 p. 36). Customer complaint ES and processes are essential. The responsible 
managers are compelled to take action for each complaint. The arguing and 
discussion with customers is one example of a process that should remain manual. 

 

Not all parts of the framework in Figure 8 must be computer based. Many 
processes, routines and rules may be manual or combine computer based routines 
with manual routines.  
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CHAPTER 6 

Epilogue 

This Chapter presents the academic contributions, as 
well as some practical implications deriving from the 
framework and the four research studies. 
Contributions will be discussed on the basis of the 
research questions. The Chapter will also put an 
emphasis on future research.  

Academic contribution 
The time dimension should not be ignored. Some tension – as it seems to me – has 
to do with the time perspective being long or short. Also an awareness of the 
maturing process in the ERP life cycle, in ERP use and in ERP service is helpful.  

The academic contribution comprises is patterned arrangements around the ERP to 
give stability and regularity to individual behaviour around the ERP: a social 
structure for collaboration with rules and regulations to make sure that it pays to be 
part of a team for both ERP users and ERP service providers. The bigger picture 
around ERPs with consideration of the time aspect is described in Figure 8. The 
research studies describe how different ERP use situations, operationalized as 
diffusion of innovations, can speed up the time to success.  

EXAMINE THE RELATIONSHIP BETWEEN STANDARDIZATION AND ADAPTABILITY 

TO INNOVATION, AND WAYS OF INCREASING ITS ALIGNMENT. 

Large complex organizations adjust easier to standardization the second and third 
time. Most large corporation in the 90s implemented multiple ERPs following the 
legacy systems implying lots of customization. The result was that the enterprise 
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could continue to function as before. Changes in these “cold ERPs” were politically 
more simple in the decentralized structure of that time than to resist adjustments. In 
order to placate the feelings of the personnel, changes in the business system were 
made with great consideration so as to retain previous work processes. To actually 
let the business system change the work processes of the enterprise implies control 
from the management. Then there have been upgrades toward standard ERP. Now 
it is the consolidation process of adapting to large ERP sites with common 
processes, master data and potentially a face towards customer. It is easier to face 
standardization the second time. Do large consolidated ERP sites help large 
international corporations use their size efficiently? 

Four specific questions have been penetrated: 

CAN LARGE CORPORATIONS SPEED UP ADOPTION OF BIG CONSOLIDATED ERP 

SITES? 

The vision to decrease costs per user by larger systems with more users is logical 
since number of ERP installations and clients are large drivers of cost. Still the 
justified question: why must we remove this not very extensive customization when 
it is valuable for the business? must be dealt with.  

Differentiation seems to be harder to motivate over time. There seems to be single 
loop and double loop phases in adapting to ERP standard. The diffusion of 
standardization was easier the second time in the case company described in article 
II-2. Even logistic processes seem to be possible to abstract to a general level 
possible for different business units to apply (II-1).  

The reflection is that consolidation projects (big on integration and stardardization) 
with a corporate wide business blueprint stress the Common vs. Separate more to 
the common corner. When the consolidated system is built (including plan for the 
sequence of companies entering, archiving and withdrawal of old ERPs) and after 
reasonably testing there is a tuff decision to make: going live. Short implementation 
projects and a general understanding that the post-implementation is incremental 
are effective.  

HOW CAN INTRA BACK OFFICE ERP INTEGRATION IMPROVE?  

Avoid to get stuck in a given internal work flow. Try to get everybody strive for the 
same goal by supporting dialogues between the parts. Integration is more social and 
political than technical in nature.  

HOW IS ERP COMPETENCE BUILT IN THE CONSULTANCY BUSINESS?  
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Management consulting firms grow practices around the outsourcing opportunity, 
and generate new career opportunities. Knowledge of how customers’ business 
works are in demand. ERP finance consultants with a past as chief accountant in the 
customers’ industry segment, certified in the latest finance release and familiar with 
integration issues are wanted. Still even these champion consultants knowledge are 
overruled in a couple of years. Basically the business model is about getting 
customers’ pay for offered services (see Table 2). In the 2000s ERP maintenance 
function is outsourced, ERPs are available as COTS by ASP. Pricing and packaging 
has changed (Article II-3).  

Table 2. Business Model evolution among ERP service providers. Source: results from the research study 

II-3 applied on Hedman & Kalling (2002) Business Model structure. 

Time/Business Model Introduction 1990 Growth 1999 Maturity 2004+ 
OFFER ERPs with bugs 

Multiple ERP 
brands 
Customizations 

Off-customizations 
Integrations 
Enterprise Templates 

Outsourcing contracts
Post implementations 
Professionalism 
ERPs as COTS 

ACTIVITIES/ 
ORGANIZATION 
BUSINESS MODEL 

Cost Center 
New sells 
Ad hoc support 

Profit Center  
External customers 
Partner network 
ASP 

Vendor consolidations
Formal processes 
ERP as a Product 

RESOURCES Own staff learning 
the new ERPs 
 

Improved knowledge among 
users and consultants 

Certified resources 
Role Specialization 
References 

 

WHAT ROLES HAVE ERPS IN SWEDISH HIGHER EDUCATION? 

In 2000 the enterprise system approach, to install a ERP system and use an ERP 
based curriculum to enhance or redefine an IS program, met resistance with the 
methods and products favored by the academy. Presently Academia – Industry have 
joint R & D. To have or not to have running ERPs in the academia in 2005 is not 
political but a resource driven issue.   

Practical implications 
Time, money, technology and skilled people that are what is will take to create 
something like the framework in Figure 8, page 35 in practice. What’s necessary? 
What’s missing? 

• Measure and minimize project costs & risks. 

• High ERP service level support by 
1) Formality i.e. sell & buy layer – even the smallest issue is a formal errand. 
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2) Specialization with integrated software support for roles such as architect, 
developer, tester and project manager.  

• Drivers for collaboration; market uncertainly. 

• Customers “lock- in” situation is over; aim for short term cost reduction. 

• Routinization is the extent to which an innovation has become a stable and 
regular part of organizational procedures and behavior. ERPs get this role in 
large organizations. The ERP is a long-term investment that need ERP Life 
Cycle Management accordingly to the traditional life cycle management of an 
technical product: 
a) active - implementation 
b) classic - post-implementation starts 
c) limited - plans for upgrading, last time buy (LTB) warning 
d) obsolete - this might be abandoned ERP environments (due to 
merges, acquisitions, consolidations) that are not up and running but include 
orders, invoices, accounting that need to be archived for ten years. There are 
plans needed and preventive management with service every now and then. 

• Authorities. Future integration projects need architects making the important 
sustainable decisions and project managers (directors) giving the “go-live” 
order. There is no safety in letting the projects go on and on.   

• Legality e.g. the SOX. 

• Test expertise. 

Future research 
When discussing the constructs in the framework (Figure 8, page 30), as well as the 
connection between the research studies, it is hard to do this without considering 
the complete research process, i.e. the doctoral dissertation. The next step is to write 
the continuation of the series of research studies presented in this thesis.  

The findings in this thesis show that the need for integration will increase. The 
answer to internal integration or external integration might not be to buy an 
integration product.  

To bridge the representation gap between data from a wide range of sources into 
one integrated whole i.e. integration on different levels and with internet technology 
is my future research area. Technically loose communication between multiple 
applications is preferred. Central ERPs, multiple front and back office packages 
need flexible and business wise integration structure. One promising an answer to 
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this integration traffic (i.e. import and export of files) is standard XML interfaces. 
Uploading general ledger data from a local front-end application to the central ERP 
or import article data from central ERP to the local customer demands ES are 
examples of external system interfaces.  

Integration projects with a master ERP (or several like Oracle or SAP Business One 
for GLD and articles and Peoplesoft for customer specific data like subscriptions) 
often imply different implementers per ES to be integrated. Organizations generally 
have outsourced their IT departments to concentrate on their core business. This 
means that external IT companies are responsible for maintenance and developing. 
Accordingly multiple actors are involved in integration projects.  

Web Services (WS) remove the obstacle of not being able to understand and speak 
different languages. Web service view is simply that computers speak the same 
language. A web service provider defines what format scheme a request will follow 
and the expected answer format design. This will be done in networks. Web services 
will shorten the development time of programs. The problem with web services is 
(as always) the standard. The two competitive standards are Microsoft and Bea vs. 
Sun, IBM and others. Standardised integration of ESs in the future will imply less 
programming and more integration tasks at IT consultancy firms. Modern 
environments create basic databases and scripts directly from drawing tools like 
Visio. A narrow sector in integration projects is testing. Visual Studio 2005 Team 
System (Visio) also supports different roles such as architects, project leaders, 
developers and testers. But the licenses will be costly. Creating test cases should be 
done as early as possible. Pre-test cases, standard implementation through a CD 
with one push button, and excellent help desks are the authors’ assumptions for 
objectives in integration projects. My future research will follow the Sundblad & 
Sundblad Reference Architecture Paradigm (see Figure 9, p. 44). The Sundblad & 
Sundblad view of the service oriented architecture (2x Sundblad Reference 
Architecture Paradigm www.2xsundblad.com) shows the integration in the form of 
Fiefdom(s) and Emissaries. The starting point for decisions about this set of 
Fiefdoms and Emissaries is the UML with use cases for different profiles, capability 
map and other information models. A fiefdom is a service, characterized by owning 
its data and by owning all the logic that is permitted to access this data. A fiefdom 
exposes a message-oriented interface to its environment and will accept to do work 
only if the ordering of this work comes in a message. 

A fiefdom distrusts its entire environment, which tends to increase the security of the 
application of which the fiefdom might be a part. This distrust makes a well-
designed fiefdom carefully check all the messages it receives for invalid data and 
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mischief. It will also very carefully investigate whether the client sending the 
message is permitted to have the service asked-for performed. Only if all the 
controls the fiefdom makes come out favourably for the client will the fiefdom 
perform the job asked for. An emissary is a piece of code sent out to users of a 
fiefdom to help that user to easily fill out requests that are likely to be approved of 
the fiefdom. An emissary often consists of one or more forms, which together make 
a dialog between the customer and the system possible, and all the usage-oriented 
code that might support the forms and the user. (Conceptual view in Sundblad & 
Sundblad Reference Architecture).  

Elements of Service Oriented Architecture (SOA) in courses to meet the future IT 
markets’ need will be developed. Results from future research will be used in 
teaching on the curriculums. School of Business, Mälardalen University offer the 
curriculums (Bachelor/Master): 

1. Information Systems and Applied System Science, and 

2. IT and Business studies. 

 
Figure 9. The 2X Sundblad Reference Architecture framework. This framework is adopted by the IS/IT 
vendor whose diffusion process of SOA will be followed in the future doctoral thesis. Based on the 
dimensions (columns and rows), a 4X5 grid is constructed. For each of the boxes in the grid, with its 
combination of views (rows) and dimension (columns), a description is produced.  
 

This licentiate thesis has been used to describing the ERPs’ position among other IS 
and show that ERP integration needs structure. With these indications of the future 
agenda, this licentiate thesis ends. 
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