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The need to implement different enterprise systems to automate business processes in

companies has generated complex environments consisting of various kinds of

information systems based on different technologies. In these environments, enterprise 

systems integration is an unavoidable but remarkably demanding problem. Besides 

technical issues, it raises managerial and political questions. This thesis approaches the

problem of enterprise systems integration from the organizational and managerial

perspectives. The main research question is How to manage enterprise systems 

integration efficiently? A qualitative and interpretive research approach is used with the 

Grounded Theory as the means of data analysis. To have a broad perspective on the topic,

the empirical data analysis focuses mainly on the development of a long-term customized 

ERP system in a large manufacturing enterprise. After having been under constant

development for more than 20 years, the system had reached its retirement phase. 

Most of the challenges and problems in enterprise systems integration are socio-

organizational. To address them, understanding of the nature, interactions and operations

of an ERP Development Network, i.e. a group of organizations that develop the enterprise 

system collaboratively, must be reached first. The mostly distinct research domains of 

enterprise systems integration and IT governance should be more closely intertwined.

Better management of enterprise systems integration should be an important goal of IT

governance. Existing enterprise system life cycle models lack the ability to express the

nature of integration properly, and need to be updated. The practical implications of this

thesis can help managers to make integration processes more systematic, and avoid the

pitfalls of integration. Integration is a continuous effort that is never fully achieved. As 

suggested by a model that provides an explanation for how challenges emerge in

organizations dealing with integration issues, it is important to recognize and focus on the 

root causes behind operative problems. Integration governance needs to be established 

and practiced to enable better control of enterprise systems integration. A high-level

integration strategy ensures that the integration efforts are aligned with the goals of the 

organization. An architectural description of the systems landscape is needed to impose 

the integration requirements. As the need to integrate enterprise systems is not likely to 

be diminished in the future, the conceptualizations proposed in this thesis need further 

validation through studies with a variety of research methods, addressing different

domains and organizational contexts.  



Keywords: enterprise systems, ERP system, integration, organizational issues,

stakeholders, IT Governance, management, case study, Grounded Theory



Acknowledgements 

This thesis would have never seen the daylight unless having such a wonderful network 

of people supporting me throughout the journey. Especially, my supervisor Kari 

Smolander, thank you for your support and trust. You always believed in me that I might

actually be able to complete this task, even during times of uncertainty. 

All the co-authors and ENACT project members: it was truly a pleasure to work with you

all in such a great research project. Also, the wonderful persons at IT University of

Copenhagen: thank you for providing me with new insights for my research. I’m also

extremely grateful for the representatives of the companies that gave their time for the 

interviews. Without their involvement, it would have been difficult to conduct this

research. I’m grateful for the reviewers and proofreaders who also gave their precious

time for this thesis and helped to improve it. 

Warm thanks to my former colleagues and friends at Lappeenranta University of 

Technology: together we stand as one team, no matter what. I want to thank my family 

and friends for their love and support, and for always being there for me when needed. 

Finally, from the bottom of my heart, thank you Marianne, for tolerating me while I was 

struggling with my research for the past 2 years. Without your care and encouragement, 

the reader won’t be holding this book in his/her hand at the moment. 

Tommi Kähkönen 

April 2017 

Espoo, Finland





7 

Contents 

Abstract 

Acknowledgements 

Contents 

List of publications 9 

Nomenclature 11 

1 Introduction 13 

2 Background 17 
2.1 Enterprise systems integration ................................................................. 17 

2.1.1 Technical perspective .................................................................. 19 
2.1.2 Business perspective ................................................................... 22 
2.1.3 Socio-organizational perspective ................................................ 25 

2.2 ERP systems ............................................................................................ 26 
2.2.1 How do ERP systems integrate? ................................................. 29 
2.2.2 ERP development network .......................................................... 30 
2.2.3 ERP system life cycle ................................................................. 32 

2.3 Information technology governance ........................................................ 37 

2.3.1 Models of IT governance ............................................................ 40 
2.3.2 Strategic alignment ..................................................................... 42 
2.3.3 Enterprise architecture ................................................................ 44 
2.3.4 Drift of IT infrastructure ............................................................. 46 

2.4 Literature on enterprise systems integration ........................................... 47 
2.4.1 Clarifying the concept ................................................................. 48 
2.4.2 Influential and critical success factors ........................................ 49 
2.4.3 Effects and outcomes .................................................................. 49 
2.4.4 Frameworks and approaches ....................................................... 50 
2.4.5 Technological approaches ........................................................... 52 
2.4.6 Characteristics of next generation enterprise systems ................ 52 

2.5 Gaps in the current body of knowledge ................................................... 53 

3 Research goals and methodologies 57 
3.1 The research questions ............................................................................ 57 
3.2 Research epistemology ............................................................................ 58 
3.3 Grounded Theory .................................................................................... 59 

3.3.1 Justification and application of GT ............................................. 60 
3.3.2 Open coding ................................................................................ 61 
3.3.3 Axial coding ................................................................................ 62 
3.3.4 Selective coding .......................................................................... 64 



8 

3.4 Research process ..................................................................................... 64 
3.4.1 Preliminary phase ........................................................................ 64 
3.4.2 The first data collection round .................................................... 64 
3.4.3 The second data collection round ................................................ 70 

4 Overview of the publications 71 
4.1 Publication I ............................................................................................ 72 

4.1.1 P I: Research objectives .............................................................. 72 
4.1.2 P I: Results .................................................................................. 72 
4.1.3 P I: Relation to the whole ............................................................ 74 

4.2 Publication II ........................................................................................... 74 

4.2.1 P II: Research objectives ............................................................. 74 
4.2.2 P II: Results ................................................................................. 75 
4.2.3 P II: Relation to the whole .......................................................... 77 

4.3 Publication III .......................................................................................... 77 
4.3.1 P III: Research objectives ........................................................... 77 
4.3.2 P III: Results ................................................................................ 78 
4.3.3 P III: Relation to the whole ......................................................... 80 

4.4 Publication IV .......................................................................................... 81 
4.4.1 P IV: Research objectives ........................................................... 81 
4.4.2 P IV: Results ............................................................................... 81 
4.4.3 P IV: Relation to the whole ......................................................... 84 

4.5 Publication V ........................................................................................... 85 
4.5.1 P V: Research objectives ............................................................. 85 

4.5.2 P V: Results ................................................................................. 85 
4.5.3 P V: Relation to the whole .......................................................... 89 

5 Contribution and implications 91 
5.1 Theoretical contributions and implications for further research ............. 91 
5.2 Implications for practice .......................................................................... 95 

6 Validity and limitations 101 

7 Conclusions 105 

References 109 

Publications 



9 

List of publications 

This thesis is based on the following papers. The rights have been granted by the 

publishers to include the papers in the thesis. 

I. Kähkönen, T., Maglyas, A., & Smolander, K. (2015). ERP System Integration: An

Inter-organizational Challenge in the Dynamic Business Environment. In J.

Cordeiro, S. Hammoudi, L. Maciaszek, O. Camp, & J. Filipe (Eds.), Enterprise 

Information Systems (Vol. 227, pp. 39–56). Cham: Springer International

Publishing.  

II. Kähkönen, T., Maglyas, A., & Smolander, K. (2014). The Life Cycle Challenge of

ERP System Integration. In V. Strahonja, N. Vrček, D. Plantak Vukovac, C. Barry,

M. Lang, H. Linger, & C. Schneider (Eds.), Information Systems Development:

Transforming Organisations and Society through Information Systems (ISD2014

Proceedings). Varaždin, Croatia: Faculty of Organization and Informatics.

III. Banaeianjahromi, N., Kähkönen, T., Alanne, A., & Smolander, K. (2016).

Integration Obstacles during ERP Development. Presented at the 49th Annual

Hawaii International Conference on System Sciences (HICSS) 2016.

IV. Kähkönen, T., Alanne, A., Smolander, K., & Pekkola S.  (2017) Explaining the ERP

Development Challenges with Triggers, Root Causes, and Consequences.

Communications of the Association for Information Systems: Vol. 40, Article 11.

V. Kähkönen, T., Smolander, K., Maglyas, A., (2016). Lack of Integration Governance 

in ERP Development: A Case Study on Causes and Effects. Enterprise Information

Systems. pp 1-34. Published online: 28 Apr 2016. 

In the thesis, the publications are referred to as Publication I, Publication II, Publication 

III, Publication IV and Publication V. 



List of publications 10 

Author's contribution 

I. The candidate participated in planning and execution of data collection, data

analysis and reporting as the main responsible person. 

II. The candidate participated in planning and execution of data collection, data

analysis and reporting as the main responsible person.

III. The candidate participated in planning and execution of data collection, data

analysis and reporting equally with the first author.

IV. The candidate participated in planning and execution of data collection, data

analysis and reporting as the main responsible person.

V. The candidate participated in planning and execution of data collection, data

analysis and reporting as the main responsible person. 



11 

Nomenclature 

Abbreviations 

API 

APS 

B2B 

CG 

CRM 

DSS 

e- 

EA 

EAI 

ERP 

Application Programming Interface 

Advanced Planning and Scheduling 

Business-to-Business 

Corporate Governance 

Customer Relationship Management 

Decision Support System 

electronic- 

Enterprise Architecture 

Enterprise Application Integration 

Enterprise Resource Planning 

EDN ERP Development Network 

ESL 

GT 

HTTP 

ICT 

IOIS 

IS 

ERP System Landscape 

Grounded Theory 

Hypertext Transfer Protocol 

Information and Communications Technology 

Inter-organizational Information System 

Information System 

IT 

MES 

Information Technology 

Manufacturing Execution System 

MRP 

PDM 

SAM 

SOA 

SCM 

TP 

 

Material Requirements Planning 

Product Data Management 

Strategic Alignment Model 

Service Oriented Architecture 

Supply Chain Management 

Transaction Processing 

 

 





13 

1 Introduction 

”If you investigate IT and are searching for an easy integration between systems, 

there is no such thing.” –Enterprise architect, Case Organization 

 “From the IT perspective I state that integration work is the most challenging and 

it has a great impact on the functionality and quality of the systems.”  –Business-IT 

Negotiator, Case Organization 

The Industrial Revolution brought mechanical machines to factories. Humans performing 

routine work were no longer needed. The dawn of the Information Age brought computers 

and software to run industrial processes. Companies started to automate their business 

processes by implementing computer information systems (IS). The rationale for doing 

this was to save costs and increase competitiveness. For instance, to shorten production 

life cycles, Material Requirements Planning (MRP) systems were adopted. They could 

calculate the needed raw materials and schedule the manufacturing process, increasing its 

efficiency. However, a MRP system could handle only the planning of resources, not 

additional functionalities, such as accounting or book keeping. As business process 

automation progressed, more systems for specific purposes were implemented.  

The number of systems kept increasing, as different functions of the company became 

automated.  The amount of digital data increased. To conduct business, different 

departments in the organization needed to access and modify the same data, which had to 

be timely and accurate. For instance, the sales personnel would prefer updated 

information about the available goods in the warehouse when negotiating with customers. 

A dream of a totally integrated company emerged – what if there was a single system that 

enabled fast sharing of information within a company? Enterprise Resource Planning 

(ERP) systems were introduced to fulfil this vision. An ERP system is a software product 

that can be purchased off the shelf to integrate the core business processes of the 

company, such as manufacturing, human resources and sales. The data of these processes 

can be accessed from a single database. The ERP system depreciated several other ISs 

that were implemented earlier, thus reducing the number of systems in an enterprise.  

However, ERP systems turned out to be painful to implement. The company choosing to 

leverage an ERP product made by a specific vendor had to either change the established 

way of doing business according to the way defined by the ERP solution, or customize 

the ERP product to match with its current business processes. Some companies went to 

the extreme with customization and implemented their own ERP systems from the 

scratch. Neither the redesign of business processes nor the customization of the system 

were straightforward. In addition, integrating them with the existing information systems 

in the company was not easy.  ERP systems became of great interest to academics and 

industry practitioners (Esteves and Bohorquez, 2007; Moon, 2007; Schlichter and 

Kraemmergaard, 2010). In the industry, ERP systems became de-facto standards in 

business automation. However, some companies failed totally with their ERP 

implementations, some went even bankrupt (Chen, 2001). Many companies that deployed 
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an ERP system were disappointed, because not all the promises of the ERP system were 

realized in practice (Momoh et al., 2010). The early ERP solutions were designed and

built without much consideration on how they would deal with changes in the business

environment, such as globalization and digitalization.   

It was soon realized that integrating information systems and business functions inside an 

organization was not enough. The more demanding customers, increased competition and 

rapid development of Information Technology (IT) called for agility and tighter 

integration from enterprise systems (Grant et al., 2013; Hvolby and Trienekens, 2010; 

Koh et al., 2006). With the emergence of the Internet, the scope of integration shifted 

from inside the organization to the company’s external operation environment. Due to the

increased collaboration among firms, inter-organizational networks were established

(Trang et al., 2015). This required sharing of data with business partners in terms of 

interconnected information systems (Azevedo et al., 2014; Koh et al., 2006). As a result,

the organizational boundaries became fuzzier (Power, 2005). To address the new external

integration challenges, the vendors started building additional capabilities in their ERP 

product suites.  

Integration is a complex and difficult problem (Linthicum, 2004). In large organizations,

hundreds, or sometimes even thousands of information systems exist (Gericke et al.,

2010). The adoption of a multitude of different systems and technologies has eventually 

led to heterogeneous environments in which systems built during different times for 

different purposes struggle to communicate with each other. Heterogeneity creates a 

fundamental challenge for integration, as the data formats and database schemas of

systems can be different (Linthicum, 2004). In addition, enterprise systems can reside on 

differing hardware (Giachetti, 2004). To interconnect enterprise systems, different kinds 

of technologies have been introduced. These  technologies have become more complex, 

and the scope of integration has been expanding continuously (Singletary et al., 2003).

However, there is no single system or solution that could solve all the integration

problems in an organization. Integration is also an expensive problem. It has been

estimated that companies can spend over 35% of their IT budgets to manage and develop

the interfaces of enterprise applications (Gericke et al., 2010). 

In the current highly digital and dynamic business environment, integration has become 

more important than ever. The emerging IT trends, such as the Internet of Things (Kopetz,

2011) and Big Data (McAfee et al., 2012), emphasize integration strongly. Improving the 

efficiency and responsiveness by integrating information systems within and outside the 

company is unavoidable in the modern collaborative business environment. Enterprise

applications and systems can no longer exist as stand-alone entities, but instead they must 

interact with other information systems inside and outside the company walls (Linthicum, 

2004). Integration has become a necessity to satisfy customers. For instance, a 

manufacturing organization needs to be interconnected with the entire supply chain to

enable its customers to trace the location of the ordered goods in real time. Along with 

the rise of mobile devices and applications, traditional back office applications are now

required to be accessed on the mobile (Pavin and Klein, 2013). Traditional enterprise 
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systems need to be adjustable with the new use contexts beyond their original intended

usage scenarios and goals. 

Besides being a technical challenge, enterprise systems integration raises organizational,

managerial and social questions. Integration spans through different systems and 

stakeholders, as well as organizational units and companies associated with these 

systems. Each may have their own objectives and viewpoints on integration, which may 

be conflicting with the goal of the whole organization. In addition to its complexity in

terms of the multiple organizations and systems involved, the concept itself is surrounded 

by confusion and misunderstandings (Chowanetz et al., 2012; Gulledge, 2006). In order

to avoid the pitfalls and retrieve the benefits from enterprise systems integration, it needs 

to be understood and managed as a systematic activity in the organization. 

In this doctoral thesis, integration of enterprise systems is explored from the

organizational and managerial perspective. The following research question has been set: 

How to manage enterprise systems integration efficiently? The objective of the thesis is

twofold. The main objective is to clarify the concept of enterprise systems integration,

which has been generally identified as a concept surrounded by confusion. The thesis

aims to improve the understanding of integration, especially its organizational aspects, in 

modern business settings. The second object is to provide managers with concepts and 

mind-sets to tackle with integration issues more efficiently. Instead of focusing on a single 

system or a specific integration project, which is often common in the current body of 

knowledge, this thesis explores enterprise systems integration from a wider perspective.

A long-term ERP development endeavour initiated in a large manufacturing enterprise in

the mid-1990s is examined. During the time of the data collection for this thesis (2013-

2014), the system reached the retirement phase in its life cycle. The findings are mainly 

focused on observations in this case organization and its ERP Development Network 

(EDN), i.e. the key organizations involved in the ERP development and integration.

While relying mostly on the main case EDN, empirical data from two other EDNs and

three additional companies have been used. In order to achieve the research goal, this

thesis takes a qualitative and interpretive research approach. This has been identified as a 

suitable research method when aiming at providing explanation of broad socio-

organizational topics, such as organizational aspects of enterprise systems integration. 

The thesis consists of seven chapters and has the following structure. This chapter has

introduced the topic area of the thesis. Chapter 2 explains and defines the key concepts 

used in the thesis and gives an overview of the current research enterprise systems

integration. A gap in the current body of knowledge is also presented. Chapter 3 presents

the research questions, the selection of research methods, and the conducted research 

process. Chapter 4 summarizes the five publications that this thesis consists of, by 

describing their goals, results and relations to the whole. Chapter 5 combines the

theoretical and practical implications, and suggests paths for future research. Chapter 6

addresses the validity of the thesis. The entire thesis is summarized in the concluding

Chapter 7. 
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2 Background 

In this chapter, the objective is to connect the thesis to the appropriate context and explain 

the central concepts used in the research. The background consists of five parts. First, the 

concept of enterprise systems integration is explained and defined in Section 2.1. It is

necessary to explain the various perspectives of integration, since it has been identified 

as prone to misunderstandings. Three perspectives of enterprise systems integration are 

described: technical, business and socio-organizational.  

Integration is studied in the context of ERP systems and approached from the

organizational perspective. ERP systems are discussed in Section 2.2. ERP systems are 

interconnected to many other enterprise systems and they engage many stakeholders.

Therefore, ERP systems are suitable entities for studying enterprise systems integration.

One of the central concepts of this thesis, the ERP development network, meaning the key 

organizations involved in ERP development, is described in section 2.2.2. The concept of

ERP system life cycle, which is one perspective in which enterprise systems integration

is examined in this thesis, is described in section 2.2.3.  

Besides the organizational perspective, the thesis addresses enterprise systems integration

from the point of view of management. Section 2.3 provides a brief overview of the 

related management concepts, including information technology governance, strategic 

alignment and enterprise architecture. These concepts are connected to enterprise 

systems integration later in this thesis when disseminating the results. Section 2.4 

summarizes the six identified streams of research in enterprise systems integration.

Finally, section 2.5 underlines the gaps in the current body of knowledge, aimed to be 

filled in by this thesis.  

2.1 Enterprise systems integration 

As a term, integration is ambiguous and has many meanings, which is why it has been 

identified as a misunderstood concept with a fair amount of confusion (Gulledge, 2006;

Kien and Lian, 2009; Lee and Myers, 2004; Oh et al., 2007; Rodon, 2006; Sage and

Lynch, 1998; Singletary et al., 2003; Singletary and Watson, 2003; Wainwright and

Waring, 2004). This can be explained by the general nature of the concept and its wide 

use in different domains with different aspects. Besides in information systems and

software engineering, the term is used in engineering, computer science and economics, 

as well as in management, organizational theory, strategy, production, and operations 

management (Barki and Pinsonneault, 2005; Singletary et al., 2003). 

Collins dictionary defines the term as ‘the act of combining or adding parts to make a

unified whole’. This allows the word to be used when referring to a combination of 

different things. For example, knowledge can be integrated to the implementation process

(Pan et al., 2001), or customers can be integrated to the innovation process 

(Schaarschmidt and Kilian, 2014). Also, in strategic alignment literature, integration is 

used as a term when describing the synergy between business and IT (Henderson and
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Venkatraman, 1993; Van Grembergen, 2004). Similarly, the mergers and acquisitions 

literature generally uses the word integration when describing the phenomenon of a 

merger of two organizations (Larsson and Finkelstein, 1999).  

According to (Barki and Pinsonneault, 2005, p. 166), an early definition of integration 

dates back to 1969, when it was defined as ‘the process of achieving unity of effort among 

the various subsystems in the accomplishment of the organizational tasks’. When 

discussing organizations and integration, the term often refers to combining parts. These 

parts can be organizational units, departments and business partners, as well as business 

processes, people and technology (Oh et al., 2007). Similarly, one definition of systems 

integration is ‘external activities of firms as they integrate components, skills and 

knowledge from other organizations to produce even more complex products and 

services’ (Hobday et al., 2005, p. 1109). In this regard, coordination and cooperation are 

closely associated with integration. It has been noted that when integrating organizational 

components, such as organizational units, departments or partners, including business 

processes, people and technology, it has a positive impact on the performance of the 

company (Oh et al., 2007). This is often the main motivation to perform any kind of 

integration in the first place. 

The term is ambiguous also when associated with enterprise systems. For instance, it can 

refer to data exchange between systems, standardization of information systems and 

business process reengineering, as well as the user’s adoption of the system. Rodon 

(2006) has identified eight aspects in the IS field where integration has been used:  

1)  Integration as the interoperability of systems 

2)  Integration as developing a whole new system 

3)  Integration when combining existing systems into one logical system 

4)  Integration as establishing communication between systems 

5)  Integration as inter-organizational process reengineering 

6)  Integration as standardizing existing systems 

7)  Integration as becoming a natural extension of the users or a routine 

8)  Integration as the adoption or diffusion of a system. 

In the field of Information Systems, several rather well-established and common terms 

use integration as a part of the term, such as Systems Integration (Sage and Lynch, 1998) 

Enterprise Integration (Kien and Lian, 2009), (Lam and Shankararaman, 2004), 

Enterprise Application Integration (Linthicum, 2004), Organizational Integration (Barki 

and Pinsonneault, 2005), Business-to-Business (B2B) Integration (Frick and Schubert, 

2010), Information Integration (Giachetti, 2004), and Information Systems Integration 

(Wainwright and Waring, 2004). Linthicum (2004, p. 1) defines application integration 

as a ‘strategic approach to bind many information systems together, both at the service 

and information levels, supporting their ability to exchange information in real life’. He 

further distinguishes between internal and external application integration, the former 

being called Enterprise Application Integration (EAI) and the latter B2B Application 

Integration. 
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Depending on the definition, integration consists of different levels, such as physical, 

data, application, system, business process, and organizational levels (Chowanetz et al.,

2012). Further separation can be made by viewing the levels from an internal (or intra-

organizational) or external (inter-organizational) perspective (Barki and Pinsonneault, 

2005). In this thesis, integration is divided into three perspectives that build on each other:

• Technical perspective

• Business perspective

• Socio-organizational perspective.

The technical perspective lays the foundation for the business perspective. A company’s

rationale and motivation for integration is often improving its business conditions. Due 

to the fact that business processes span through different departments of the organization, 

multiple stakeholders become involved in the socio-organizational perspective of

integration. In the next sections, these perspectives are explained briefly.  

2.1.1 Technical perspective 

When related to enterprise systems or applications, integration is often seen as a technical 

matter, in which two or more applications or systems communicate by exchanging data 

(Barki and Pinsonneault, 2005). In order to exchange information, the systems need to 

understand the data format and the structure of the messages being communicated. In the

simplest format, the applications communicate through APIs (Application Programming 

Interface).  

According to Alonso et al. (2004), the essence of integration lies in distributed computing, 

i.e. the need to divide the application logic across many different local or remote 

applications and systems. As the need to integrate enterprise systems has increased, 

companies have moved from 1-tier mainframes to more sophisticated, 2, 3, and N -tier 

systems. Even though the earlier mainframes were efficient solutions that were used to

pursue their dedicated purpose efficiently, they were built for a clearly defined purpose 

and could not be used in contexts beyond the original intention. As personal computers

became more common, a 2-tier, or client-server architecture emerged. In the 2-tier 

architecture, a client application communicates with a server, which exposes an API.

While the 2-tier architecture enabled distribution, integrating functionality from several

servers at one client was problematic, as a connection with each server had to be 

established. 2-tier architectures enabled the separation of the client and server

functionality, which was earlier blurred together in the mainframe –based systems. 2-tier

architectures also enabled distributed computing with concepts such as Remote Procedure 

Calls, service interfaces and APIs. 

As integration scenarios go beyond simple API calls, certain technical features are 

needed. Integration technologies, such as middleware, are needed to handle certain

technical aspects, including the handling of transactions, asynchronous communication,
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loose coupling, dynamic binding, and advanced messaging patterns. A transaction is a 

collection of operations that are either all carried out successfully or, should any of them

fail, each of them is rolled back. Synchronous communication couples the applications

tightly, because a calling application must wait for remote application responds, which 

consumes resources. In asynchronous communication, the calling application is not 

blocked from continuing the processing of other tasks, as the message it sends is placed 

in a queue and processed sometime later. Dynamic binding refers to determining the 

communication end-point during run time, instead of needing to be fixed before the

execution starts. In complex integration scenarios, more advanced and flexible messaging

patterns than simple request-response are needed. These include queuing mechanisms, 

message broking, as well as publish-subscribe messaging. Generally, tightly coupled

point-to-point connections between applications should be avoided in integration,

because they are difficult and expensive to manage, especially when the number of

connections increase. Maintaining these connections is expensive, because a modification

made to one part may cause the need to modify several other parts. (Alonso et al., 2004)  

To address the issues mentioned above, the concept of middleware was introduced.

Middleware are central components in more complex integration scenarios. Linthicum

(2004, p. 116) defines middleware as ‘any type of software that facilitates communication

between two or more software systems’. Middleware can, for example, take care of

establishing network connections between applications with remote procedure calls, 

handle transactions, or maintain message queues for asynchronous interactions.

Transaction Processing (TP) monitors, integration servers, message queues, database 

middleware, application servers, and distributed objects are different types of

middleware. Also, many middleware products combine the features of other types of

middleware. Different middleware products have their own advantages and

disadvantages, making them suitable for solving different types of integration problems. 

For example, TP monitors are dedicated to handling transactions efficiently, making them 

suitable for transaction-intensive application integration. Message brokers have 

capabilities of transforming and filtering messages, moving them through queues and

choosing the recipients dynamically on the basis of the message content. Later on, 

middleware products have been embedded with more advanced functionalities and

features, such as capabilities from workflow systems. They enable business process

design by using graphical workflow tools. Some authors, such as Alonso (2004), refer to

application integration only when middleware is considered. Middleware introduces a 

third tier between the client and the server. More complex integration of different

applications can take place on the middleware layer, enabling more distributed systems.  

According to Alonso et al. (2004), there was important evolution from conventional

middleware to more advanced, EAI (Enterprise Application Integration) -based 

middleware. The early middleware was used extensively for building applications. The 

EAI-middleware was used mostly for integrating existing logic (Alonso et al., 2004). In

addition, the early middleware focused mainly on integrating applications inside the 

company, while the more modern middleware considered also the aspects of external

integration (Linthicum, 2004). However, middleware had its problems. For instance, the 
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middleware solutions were not compatible with each other. Because there were no

standardized solutions, cross-organizational integration was difficult. The middleware 

products were also expensive, and sometimes integration with them ended up with

numerous point-to-point connections that were difficult to maintain. When companies

started to collaborate through business-to-business transactions, the limitations of 

middleware had to be addressed. For instance, middleware protocols could not pass

firewalls. However, the attempts to standardize middleware were not successful.  

The Internet became a medium to exchange documents across the World Wide Web in 

the 1990s. In web-based communication, the client exchanges information with a web

server across Internet protocols, such as the Transmission Control Protocol and Hypertext 

Transfer Protocol (HTTP). As a result, companies and vendors started to web-enable their 

enterprise systems and integration solutions. Middleware solutions were turned into 

application servers that were based on technologies such as J2EE and .NET. Application 

servers provide capabilities to share and process the logic and connect to different back-

end resources, such as databases, ERP systems and traditional mainframe applications,

and process the transactions from applications connected with them. Integration servers 

facilitate information sharing between applications by using common rules and routing 

engines. The schema and content of the information can be transformed as messages are 

brokered between applications and databases. Integration servers provide services, such 

as transformation, intelligent routing, rules processing, message warehousing, flow 

control, repository services, and directory services, as well as APIs and adapters.  In

addition, they can provide process integration engines, interfaces and different 

management mechanisms. (Linthicum, 2004) 

Web services address technology changes, such as the Internet, the Web, increased

bandwidth, demand for electronic commerce (e-commerce), and increased connectivity.

Web services are building blocks for distributed applications and they can be published 

and accessed over the Internet. They are based on open standards and can be implemented 

with specific tools provided by vendors, either to build new distributed enterprise 

applications or to integrate existing ones. Web services can act as resources to other 

applications without human intervention, they are modular, self-aware and self-

describing, and can be brokered or auctioned (Papazoglou, 2008). A web service is a 

software application identified by a Uniform Resource Identifier, whose interfaces and

bindings are defined, described and discovered as eXtended Markup Language (XML) 

artefacts. A web service supports direct interactions with other software agents using 

XML-based messages exchanged via Internet-based protocols. Web services are 

considered as an attempt to solve the problems of middleware. There  is no need for a 

centralized integration logic as with middleware, but instead, web services can

communicate with each other directly (Alonso et al., 2004). Web services can be 

considered as one logical, evolutionary step from middleware to address integration

requirements better, such as interaction across the Internet. They aim at standardizing the 

way of building distributed and integrated applications, and minimizing the development

of additional layers on the top of existing ones. Web services can be considered as another 
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tier that resides on the top of the existing middleware and application integration

infrastructures.  

The concept of service orientation was introduced when web-based technologies evolved 

and allowed companies to share application services with each other. Service Oriented

Architecture (SOA) is an approach to address the challenges in distributed computing and

integration with standards-based and protocol-independent means, often based on the 

utilization of web services. In SOA, software is packaged as services that are platform 

independent, and can be located, invoked and combined with each other dynamically 

(Papazoglou and van den Heuvel, 2007). Web services can be based on a comprehensive 

stack of standards (also referred to as WS-* standards), including Web Services

Description Language and Simple Object Access Protocol. As opposed to a set of 

standards, web services can be restful, meaning that they are based on Representational 

State Transfer architecture, in which resources are accessed and manipulated with a 

minimal set of create, read, update, and delete operations over HTTP (Pautasso et al.,

2008). The latter has become more popular approach and it is especially suitable for basic

and ad-hoc integration scenarios. 

As middleware-based solutions were mostly for internal integration, solutions based on 

SOA and web services can also be used for external integration (Linthicum, 2004). The 

Enterprise Service Bus is an integration platform in SOA –based solutions and it offers

functionality, such as support for web service standards, and different communication 

patterns over multiple transport protocols (Papazoglou and van den Heuvel, 2007).

Besides numerous standards, SOA includes also design patterns and guidelines to

facilitate SOA implementations (Erl, 2009). A company can have a service inventory 

from which it can compose applications consisting of multiple services. These 

applications can aggregate the processes, services and information of many applications,

if they are wrapped by the services. In other words, a service-based application can

leverage any number of back-end applications that can be local or remote, and are 

wrapped by services. One task of application developers is to create a service interface 

for an existing legacy application. As applications are exposed as services, they can be 

discovered dynamically and leveraged as a part of the service compositions to automate 

business processes (Linthicum, 2004). 

It has also been noted that while the technologies have been advancing, the core 

integration problems have still remained the same. There is no single solution that can

solve all integration issues (Wainwright and Waring, 2004). This is due to the

heterogeneity of the environment where integration is carried out. Thus, when dealing

with integration it is necessary to deal with different systems, applications, technologies,

and integration solutions (Gulledge, 2006; Linthicum, 2004).  

2.1.2 Business perspective 

Linthicum (2004) considers business process integration as a more strategic consideration 

of integration, compared to a simple application integration. When integrating a business
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process, many instances of simple application integration scenarios may be needed. 

Integration solutions, such as middleware, often provide business process integration 

tools, such as easy-to-use interfaces and modelling tools, which allow users to build the 

integrated processes easily.  Integration is often necessary when automating a business 

process. An example of a business process integration scenario is processing the tender 

from a customer automatically: 

1) Customer issues a tender to an online trading hub 

2) The order handling system of the manufacturing organization receives the tender. It 

needs to: 

    a) Check the availability of goods through stock control 

    b) Check the history with the customer for special discounts 

    c) Check the delivery schedule from a business partner, a logistics company  

    d) Issue a quote to the online trading hub. 

 

Each of the phases may include specific information systems from which the needed 

information can be retrieved. If an information system is not in place, some information 

may have to be retrieved manually. For example, if there is no IS for checking the 

availability of goods in Phase 2a, this phase will need manual intervention by a human. 

In order to automate the business process described above, modifications to existing 

applications may be needed. It may be necessary to involve a vendor of a CRM (Customer 

Relationship Management) system in Phase 2b to implement this functionality if it does 

not exist. As the above example suggests, automating such a business process needs 

integration between several systems. After having an end-to-end process implemented 

and all the necessary additional functionality in place, the process has to be tested. The 

more changes to the existing systems need to be implemented, the more expensive will 

be the integration effort (Linthicum, 2004). Numerous error conditions need to be handled 

in each phase. Identification of the affected business processes and systems has been seen 

as an important task in integration. In order to integrate, knowledge of the underlying 

business processes and systems is needed (Francisco and Isaias, 2012). 

The business process layer cannot be considered separately from technology, however. 

Many integration technologies are tightly coupled with business process modelling 

capabilities. According to Linthicum (2004), business process -oriented application 

integration provides control mechanisms that enable the execution of information 

movement and invocation of a process that spans many systems. It can be considered as 

a layer above the more traditional application integration technologies in a way that there 

is a control logic on the top. This technology consists of, for example, graphical modelling 

tools that can be used for defining the business model and its behaviour, and a business 

process engine that enables the control of the execution of a process consisting of multiple 

steps. A business process monitoring interface allows the monitoring and controlling of 

business processes. In addition, there can be a business process engine interface, enabling 

other applications to access the business process engine, as well as integration technology, 

such as a middleware or application server that connects the source and target systems to 

the business process integration technology.  
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Several concepts are associated with business process integration, such as Business 

Process Modelling, which provides graphical design and simulation of business 

processes, and Business Process Automation, i.e. tools and approaches for the automation 

of business processes. Workflow tools, on the other hand, allow the automation of 

business processes with end user interaction at execution time. In addition, dedicated meta 

languages for business process modelling, such as Business Process Modelling Language 

exist. Business process integration solutions may include all these capabilities 

(Linthicum, 2004). There are also wide standardization attempts related to business 

process-oriented application integration. These standardization initiatives include 

RosettaNet, and Electronic Business Extensible Markup Language. The former is a 

process-oriented standard that defines high-level business process flows which are 

exchanged and managed between business partners. The latter is an XML-based 

framework for exchanging business data with visibility into common processes. 

However, these attempts did not reach wide popularity in industry due to their complex 

nature. 

Business processes can be entirely inside the organization, or they can cross 

organizational boundaries, making them more complicated. According to Grant et al. 

(2013) there are horizontal and vertical information flows in the company. A further 

separation has been made on the types of business processes. In addition, primary or 

operational processes, i.e. those that produce the goods of the organization directly, can 

be separated from processes that support the main processes, i.e. functional processes. In 

addition, the direction of the information flows in these processes can further divide the 

operational processes into forward, backward or lateral ones. The processes can be 

dependent in a different way, they can be pooled, sequential or reciprocal. The first one 

is the least complex, while the last one is the most complex one (Barki and Pinsonneault, 

2005). 

Integration can be also a strategic consideration for a company, because it aims at a 

positive impact on business performance and at reduced costs, which are often motivators 

for companies to integrate information systems. Integration can decrease the 

fragmentation of information, for instance by eliminating multiple views of their 

customers (Rodon, 2006). If the systems are not integrated, business information, such as 

customer contact information can be stored in several systems and applications. Updating 

this information becomes a challenge, risking the reliability of the data when it is 

accessed. When the solutions are integrated, this information is stored in a single location, 

and it is always up to date when accessed. Rodon (2006) lists the following benefits of 

enterprise systems integration:  

• Operational benefits and cost reductions through automation of daily business 

processes 

• Strategic benefits over a longer period through improved partner relations, 

increased responsiveness and flexibility 

• Improved organizational coordination 

• Increased organizational, business, market and supply chain performance 



2.1 Enterprise systems integration 25 

• Increased e-business value

• Just-in-time product creation and the performance of the organization’s logistics

and distribution.

Contrarily, some authors have questioned the value of integration. For example, issues 

related to complexity, rapidly changing business environments, short application life 

cycles, and fast advancing technologies have been discussed as concerns related to

integration (Singletary et al., 2003). Lee and Myers (2004, p. 927) suggest that 'enterprise 

integration is not inevitable, nor it is always strategically necessary'. However, it has 

been agreed generally that integration can reduce costs and increase service quality, sales

and revenues (Barki and Pinsonneault, 2005).  

2.1.3 Socio-organizational perspective 

On top of the technologies and business processes there is the socio-organizational 

perspective of enterprise systems integration. On this level, integration introduces various 

concerns. Interactions between stakeholders from different organizational units are 

required. For example, in the scenario presented in the previous section, there can be 

social interactions between a number of business units and departments in several

companies. Different business and IT stakeholders are involved, as well as vendors of the 

existing solutions. The upper management can make the integration decisions and state 

the business requirements for integration. The developers representing a technology 

vendor organization are involved in the development, turning the business requirements

into IT requirements.  

Integration imposes organizational and social challenges (Barki and Pinsonneault, 2005).

According to Wainwright and Waring (2004), complex organizational, social and cultural 

issues must be addressed when developing integrated systems. Barki and Pinsonneault 

(2005) introduce two organizational categories of barriers for integration, specialization 

and political. Different organizational units can have goal and frame reference 

differences. For example, they may rather aim at achieving local goals first and then those 

of the whole organization. To achieve this, they will focus on their core competencies and 

expertise. For instance, sales may want to increase revenues, while manufacturing aims

at increased efficiency through cost reduction. This specialization causes cognitive and

emotional differences among the functional units, which then can act as a barrier for 

integration.  

Similarly, power-related and political considerations can also interfere with integration

efforts, making it difficult to achieve organizational goals in integration  (Barki and

Pinsonneault, 2005). Smolander and Rossi (2008) have also identified political issues 

affecting e-business integration. In addition, a social perspective on integration has been

proposed. According to Elbanna (2007, p.123), it represents ‘the ability and willingness

of different individuals, work groups, business units or organizations to work together in 

order to develop, establish and carry out operationally integrated processes and to be 

part of the same integrated organization […]’. It has been noted that unlike the other 
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aspects of integration, less attention has been paid to social aspects and people involved 

in it (ibid.). Integration initiatives may change the daily work of employees. This can 

cause change resistance issues to be handled with proper change management strategies. 

2.2 ERP systems 

ERP systems are information systems that aim at integrating the core business processes 

in a company that were previously automated by monolithic legacy systems1 (Alshawi et 

al., 2004; Yusuf et al., 2004). ERPs originate from inventory control systems, which have 

been later transformed into mainframe-based MRP systems (Ebert, 2008). MRP systems 

converted production plans into detailed requirement schedules of raw materials and 

components (Grant et al., 2013). Later they optimized the production process of a plant 

(Cardoso et al., 2004; Hwang and Grant, 2011). In the 1980s, MRP II systems were 

introduced to provide control of a firm’s resources in production, marketing and finance 

(Koh et al., 2011). These systems were also mainframe-based systems that enabled the 

sharing of data from functional areas, such as sales, production, finance and accounting 

(Grant et al., 2013). In the 1990s more functions were included in the unified system, 

which was renamed as ERP (Cardoso et al., 2004). ERP systems extended the 

functionalities to material planning, human resources, finance, product planning, and 

logistics, among others (Koh et al., 2011). Instead of being mainframe-based systems, the 

first generation ERP systems were often based on a client-server architecture (Grant et 

al., 2013). 

ERP systems consist of different modules, such as sales, finance, production, and human 

resources. These modules are interconnected in order to enable the sharing of data by 

linking the business processes (Elbanna, 2007). The ERP system integrates the core 

business functions, such as sales and logistics, and enables data flow between business 

processes and departments by a single database solution, providing real time business 

data for the company employees in different departments. When information is updated 

in one place, the system automatically updates the related information (Davenport, 1998). 

This way, an ERP system provides an updated view on the company’s operations (Grant 

et al., 2013).  Figure 1 presents an overview an ERP system. For example, the sales 

department needs to know the current situation of the warehouse and the production 

before a deal with a customer can be made. Similarly, customers may want to access the 

ERP systems in order to track the location and statuses of their orders.  

                                                 
1 A legacy system refers to an obsolete computer system that may still be in use because its data cannot be 

changed to newer or standard formats or it cannot be easily upgraded. 
(http://www.businessdictionary.com/definition/legacy-system.html ). Legacy systems can also be informally 
defined as ‘large software systems that we don't know how to cope with but that are vital to our organization’ 
(Bennett, 1995, p.19).   
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ERP is a critical part of a modern organization. ERP systems are adopted by small, 

medium and large organizations in different domains, and also by government agencies 

and non-profit organizations (Beheshti, 2006).  

Sales

ERP

Production
Warehousing

Accounting

HR

Logistics

Customers

...

Other 
systems

 

Figure 1: ERP system and related operations of a company 

 

The rationale behind the adoption of an ERP system is similar to the general benefits of 

integration. With an ERP system, the enterprise can enhance its business performance, 

financial predictability and productivity with timely access to management information 

(Berchet and Habchi, 2005; Yusuf et al., 2004). A successfully implemented ERP system 

increases the competitive advantage of an enterprise – it increases the efficiency of 

business processes, aids business decision making and improves the customer 

relationships, among other benefits, as listed in Table 1.  

 

Table 1: Benefits of ERP implementation  (Shang and Seddon, 2000)  
Operational benefits Cost reduction 

Cycle time reduction 
Productivity improvement 
Quality improvement 
Customer services improvement 

Managerial benefits Better resource management 
Improved decision making and planning 
Performance improvement 

Strategic benefits Supporting business growth 
Supporting business alliance  
Building process innovations 
Building cost leadership 
Generating product differentiation (including 
customization) 
Building external linkages (customers and 
suppliers) 
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IT infrastructure benefits Building business flexibility for current and future 
changes 
IT cost reduction 
Increased IT infrastructure capability 

Organizational benefits Supporting organizational changes 
Facilitating business learning 
Empowerment 
Building common vision 

However, adopting an ERP system is anything but an easy project for a company. ERP 

projects are prone to many technological and financial risks (Beheshti, 2006; Grant et al., 

2013). Implementing an ERP system is expensive, and a significant amount of capital is 

required (Davenport, 1998). 

ERP systems are often considered as packaged, off-the-shelf products (Brehm et al., 

2001). A company usually chooses an ERP product or individual modules from one or 

several vendors (e.g. SAP, Oracle or Microsoft) and either re-engineers its business 

processes to match those offered by the ERP product, or customizes or modifies  the 

product to match the existing processes (Brehm et al., 2001; Somers and Nelson, 2003; 

Themistocleous and Corbitt, 2006). Thus, ERP implementation means constant balancing 

between customizing the packaged and re-arranging the business processes. Neither of 

the options are straightforward. In order to do the former, the company may need to 

change its organizational structure, culture and business processes, and also the 

employees need to change their way of working (Beheshti, 2006). The ERP system has 

its own logic and view on the business processes, which may conflict with those of the 

organization implementing the system (Davenport, 1998). It has been suggested that 

customization of a packaged ERP should be avoided as much as possible to prevent 

further issues with the system (Brehm et al., 2001). Tailoring (both configuration and 

modification) is done in order to differentiate, but its value should be greater than the 

threat posed by the tailoring effort (Brehm et al., 2001). If the changes introduced by the 

ERP system would be too drastic, the company may only have the option of implementing 

the ERP system from scratch. In this thesis, the term custom ERP is used to refer to an 

ERP system that is built from scratch for the specific needs of the company. 

Even though a significant amount or research has been conducted on ERP systems since 

the 1990s (see e.g. Esteves and Pastor (1999); Moon (2007); Schlichter and 

Kraemmergaard (2010)), and ERP vendors have been constantly updating their ERP 

products, we can still read about ERP project disasters every now and then. Especially in 

the 1990s and early 2000s, ERP implementations showed a high rate of failure (Beheshti, 

2006). Despite the advanced knowledge base and improved ERP products available in 

the market, also more recent ERP failures have been reported. For example, US Air Force 

cancelled an ERP project after spending 1 billion dollars with it (CXO Media Inc., 2013). 

An annual report on the success of ERP systems in companies, conducted in 2015, pointed 

out that 57% of ERP projects encounter cost and duration overruns, and 46% of 

organizations believe they receive less than half of the expected benefits (Panorama 

Consulting Solutions, 2016).  



2.2 ERP systems 29 

2.2.1 How do ERP systems integrate? 

An ERP system is considered as one means of enterprise systems integration or a part of 

it (Kien and Lian, 2009), or on the other hand, as one, but an important part of the complex 

array of systems and technologies in an organization (Oman, 2011). The integration of 

business functions is the goal of ERP implementation, as the ERP system enables data 

flow between them (Davenport, 1998). Usually this level of integration is granted by the 

ERP product, as the implemented modules gather the company data to a single database 

where it can be accessed by the users. However, it was realized quite soon after the 

introduction of ERP systems that they alone cannot fulfil all the integration needs of a 

company (Azevedo et al., 2014). While ERP systems have become a backbone for 

enterprise integration, they need to co-exist with other enterprise systems 

(Themistocleous et al., 2001a). Interconnections with internal and external systems are a 

necessity and a crucial part in ERP development (Gericke et al., 2010). 

Internally, ERP systems need to co-exist with other information systems, such as legacy 

systems, Decision Support Systems (DSS) and Manufacturing Execution Systems (MES) 

(Shafiei et al., 2012; Tao et al., 2004). However, integrating ERP systems with non-ERP 

systems is generally considered difficult (Sharif and Irani, 2005; Themistocleous et al., 

2001b). There are challenges when interconnecting specific ERP modules with other 

systems (Zhu, 2006). Also, implementing the interfaces between systems and connecting 

ERP with non-ERP systems can sometimes be a complex effort (Bose et al., 2008; 

Momoh et al., 2010). As explained above, even though customizing an ERP system is 

possible to interface it with other applications, doing so increases the complexity and risks 

future updates, as they may break the custom-developed functionality (Singletary et al., 

2003). When replacing existing legacy systems with an ERP system, the migration 

process usually involves the implementation of temporary interfaces between the 

systems, which can be expensive and time consuming to implement (Yusuf et al., 2004). 

It has also been stated that ERP systems sometimes prohibit the building of additional 

systems that communicate with it (Worley et al., 2002). The scope of so-called first 

generation ERP systems was integrating the system inside an organization. Later the 

scope of integration extended as it became necessary to integrate operations across 

national borders and coordinate business processes with partners in strategic alliances 

(Barki and Pinsonneault, 2002).  

In a modern business environment, a single organization is a part of a network of 

delivering and supporting organizations (Su and Yang, 2010). Business collaboration 

among organizations has become a key strategy for companies (Wang et al., 2005). To 

interconnect customers, distributors and suppliers to supply chains, enterprise systems 

integration is necessary (Barki and Pinsonneault, 2002). This obviously makes integration 

more challenging, because each company has its own practices, processes, standards and 

information systems. Sharing information among business partners in the supply chain 

was a limitation in the first generation ERP systems (Hvolby and Trienekens, 2010). 

Especially because of their non-modular and closed system architecture, ERPs have been 

criticized as being insufficient to support SCM integration efficiently (Akkermans et al., 
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2003). The purpose of a contemporary ERP, sometimes referred to as ERPII or Extended 

ERP is to provide the backbone for business collaboration and integration with business 

partners’ enterprise systems (Møller, 2005). Implementing an ERP system can be 

considered as the first step in the process of enterprise-wide supply chain integration 

(Downing, 2010; Yusuf et al., 2004). To address this trend, ERP vendors have started to 

offer additional modules for their ERP packages (Koh et al., 2011). The functionality of 

an ERP is often enhanced by so called bolt-on applications, such as SCM, CRM and 

Warehouse Management System (Koh et al., 2011; Watts et al., 2008).  

The advancing of Internet and web technologies has introduced new aspects to ERP 

systems integration. One form of enterprise systems integration related to ERP systems 

is webification, in which a company aims to offer its existing services over the Internet 

by front-end systems that are integrated with back-end legacy systems (Lam and 

Shankararaman, 2004). For instance, customers need to access the system via web 

interfaces (Vathanophas, 2007). There is also a need to provide mobile access to 

enterprise data, regardless of the location (Frank and Kumar, 2012; Jankowska and 

Kurbel, 2005). Linthicum (2004) refers to this type of integration by using the concept 

portal-oriented application integration. In this form of integration, an interface that 

combines information from different sources is built to enable the customers and clients 

to access the system through a mobile device or a web interface. 

2.2.2 ERP development network 

To highlight the socio-organizational complexity of ERP systems and enterprise systems 

integration, the concept ERP Development Network (EDN) is examined in this section. 

Another reason that makes ERP projects complex is the fact that they consist of many 

organizations, organizational units and individuals, i.e. stakeholders. In the context of 

ERP systems, the term stakeholder can refer to any individual, group, or organization that 

can affect or is affected by the ERP, or who can influence the ERP development. 

Stakeholders from different organizations also interact and influence one another 

(Damsgaard and Karlsbjerg, 2010; Doolin and McLeod, 2012; Levina, 2005). They can 

be inside the organization or external (Davenport, 1998; Sathish et al., 2014; Soh et al., 

2000). 

Besides the customer organization, the ERP vendor can have a key role in the project by 

providing support and tools for development. Consultants are often hired to ERP projects 

to solve different problems that occur during the implementation. A flagship organization, 

such as SAP, Oracle or Microsoft can have a major role in the ERP development when a 

packaged ERP is adopted. The EDN may also include the suppliers of supporting 

software, databases, operating systems and tools, as well as vendors of existing systems 

that are integrated with the ERP system. Different authorities or government agencies can 

be involved (Sathish et al., 2004), as for example legislation sets certain rules for 

accounting (Liang and Xue, 2004; Pouloudi and Whitley, 1997). In order to reduce the 

development costs and to focus on core capabilities, ERP development may also be partly 
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sourced to low-cost offshore locations (Chua and Pan, 2008; Lacity et al., 2009; Levina 

and Vaast, 2008). This makes the EDN geographically distributed and brings out, besides 

additional organizations to the network, also social and cultural challenges.  

Multiple levels of the key organizations are involved, and different functions and roles 

can be identified in these organizations (Millerand and Baker, 2010). For example, 

different business units and the IT department have a key role in ERP development. The 

business unit can be further divided into managers and end-users, and the IT department 

can be divided into managers and technical staff members, such as designers and 

developers (Dittrich et al., 2009; Sathish et al., 2004). 

The large number of stakeholders participating in ERP projects makes them difficult 

endeavours and susceptible to conflicts. Organizational units or individuals can have their 

own agendas and objectives that can lead to internal conflicts (Momoh et al., 2010). 

Without a proper change management program, challenges are bound to appear (Aloini 

et al., 2007; Shaul and Tauber, 2013). This means for example underestimating change 

resistance (Momoh et al., 2010), or not considering the changing roles and responsibilities 

caused by the implementation of the system (Nah et al., 2001). Furthermore, not involving 

users in the change initiative (Ngai et al., 2008) and thus not taking for example cultural 

differences into account can be a mistake (Finney and Corbett, 2007). This applies 

especially if training is of poor quality or completely missing (Aloini et al., 2007; Ngai et 

al., 2008; Shaul and Tauber, 2013). In addition, it is necessary to establish and maintain 

partnerships with external organizations (Aloini et al., 2007; Nah et al., 2001; Ngai et al., 

2008; Shaul and Tauber, 2013). For instance, an unstable or underperforming ERP 

vendor, lack of vendor support, and vendor lock-in can hinder development (Aloini et al., 

2007; Shaul and Tauber, 2013). Moreover, as consultants are often needed in ERP 

projects, their selection and use are crucial (Dezdar and Sulaiman, 2009; Shaul and 

Tauber, 2013). However, low participation or inability to transfer the consultants’ 

knowledge introduce challenges (Finney and Corbett, 2007). 

In addition to working together to develop and implement the ERP system, the actors 

exchange experiences and innovations within the EDN. ERP development, with multiple 

stakeholders, is a knowledge-intensive endeavour that requires communication, 

cooperation, and knowledge management (Ngai et al., 2008; Patnayakuni et al., 2007; 

Shaul and Tauber, 2013). The stakeholders in EDN have their own expertise in very 

different fields, which makes common understanding about the scope of the system and 

the establishment of a mutual language crucial (Baskerville et al., 2000; Jones, 2005; Soh 

et al., 2000). The development usually requires a significant amount of domain 

knowledge to be transferred within the network over organizational boundaries. This is, 

however, not an easily accomplished task since the individuals and organizations may 

have different objectives and goals (Liang and Xue, 2004; Volkoff et al., 2004). This 

emphasizes the need to cross the boundaries between different groups to manage and 

improve coordination and knowledge sharing between the participants (Carlile, 2004; 

Levina and Vaast, 2005). Interaction between the stakeholders is prone to errors and 

misunderstandings (Sarker and Lee, 2003). Communication and knowledge integration 
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should be supported with proper tools, as well as with formal and informal practices 

(Aloini et al., 2007; Patnayakuni et al., 2007). Besides exchanging information internally, 

inter-organizational communication needs to take place (Finney and Corbett, 2007; Ngai 

et al., 2008). As ERP projects cross national boundaries, coordination and integration of 

multiple knowledge sources is needed (Desouza et al., 2006). Offshoring increases the 

challenges in collaboration and knowledge transfer between the parties (Kotlarsky and 

Oshri, 2005; Levina and Vaast, 2008; Nidhra et al., 2013). 

In its widest definition, a network consists of every actor from the flagship organization, 

such as Microsoft or SAP, to the users of the customer (Dittrich et al., 2009; Doolin and 

McLeod, 2012; Ernst and Kim, 2002; Sarker et al., 2012). In this thesis, the stakeholders 

involved in the ERP development are referred to as the ERP development network (EDN). 

Similar constructs have been proposed, such as ERP community (Koch, 2007; Sammon 

and Adam, 2002), ERP ecosystem (Dittrich, 2014; Dittrich et al., 2009)  and ERP vendor-

partner alliance (Sarker et al., 2012).  

Given the description of the ERP development network, the term enterprise systems 

integration from the viewpoint of this thesis can be defined as:  

A set of different activities aiming at building interconnections between enterprise 

systems, conducted cooperatively by an EDN. 

2.2.3 ERP system life cycle 

Another viewpoint from which enterprise systems integration is examined is the life cycle 

of an enterprise information system. 

The Oxford English Dictionary defines the life cycle as ‘the series of changes in the life 

of an organism’. In this thesis, the concept of life cycle is understood as progression 

through different stages or milestones that the ERP system goes through, from the point 

when the acquisition decision is made to the point when the system is abandoned and 

finally replaced with another enterprise information system.  

Various life cycle models for information systems and ERP systems have been presented. 

For instance Shaul and Tauber (2012) have identified 21 different life cycle models. Most 

of these models have been created intuitively by their authors, i.e. they have not been 

created by relying on existing theories. Shaul and Tauber identified commonalities in the 

life cycle models. According to their analysis, the life cycle usually starts with a planning 

phase, during which business visioning as well as adoption decisions are made and the 

ERP system is selected. Next, the implementation phase takes place. After 

implementation, the system stabilizes, reaches user acceptance and becomes a part of 

routine work. Then, the system goes to a maintenance mode, in which it can be extended 

with new modules and features. Finally, some of the life cycle models identify a 

retirement or transformation phase, in which the ERP system is abandoned and replaced 

with a new system. 
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In the next section, four life cycle models (Esteves and Pastor, 1999; Markus and Tanis, 

2000; Rajagopal, 2002; Ross and Vitale, 2000) are examined in closer detail. The first 

two are perhaps the most often cited ones. The other two were selected because they have 

been used in the context of ERP systems rather than the more generic information 

systems. 

Model 1: Esteves and Pastor (1999)

Adoption 
decision

Acquisition
Implement

ation

Use and 
Maintenan

ce
Evolution Retirement

Change management

People

Process

Product

 

Figure 2: The model by Esteves and Pastor (1999) 

 

Esteves and Pastor (1999) proposed a waterfall-style ERP life cycle framework to map 

the ERP research issues during the time when the academic interest towards ERP systems 

was just about to emerge. The framework provides a way of identifying and 

characterizing research issues related to ERP systems. It consists of the different phases 

the ERP system goes through in an organization. The phases are 1) Adoption decision, 2) 

Acquisition, 3) Implementation, 4) Use & maintenance, 5) Evolution and 6) Retirement. 

These phases can be looked from the perspective of four dimensions, which are change 

management, people, process and product. For instance, different people are associated 

with in each phase. 
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Figure 3: The model by Markus and Tanis (2000) 

 

Markus and Tanis (2000) have developed a cyclic model focusing on enterprise system 

success, consisting of four phases: 1) Project chartering, 2) The project (configure and 

rollout), 3) Shakedown, and 4) Onward and upward. The starting conditions, goals, plans, 

and quality of execution of these phases are also presented. Success is the main point of 

interest in this model, and each of the stages is examined from this perspective. The ERP 

life cycle starts with the decisions defining the business case and the constraints specific 

for the particular ERP project. The project phase deals with the implementation of the 

ERP system, which is the most stressful phase, and projects can be cancelled in this phase 

due to cost and schedule overruns or technical problems. The next phase begins when the 

organization returns to normal operations. The last phase, onward and upward continues 

until the system is replaced by an upgrade, which then starts a new cycle. The model also 

suggests different roles for different phases. The impact of the vendor on the ERP system 

experience is proposed to be addressed in the future.  
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Figure 4: The model by Ross and Vitale (2000) 

 

Ross and Vitale (2000) have developed a five-stage, waterfall-style model of ERP system 

implementation with focus on the performance of the organization. The authors of this 

model interviewed 15 companies utilizing packaged ERPs and identified the obstacles 

encountered during the stages. Five phases of ERP implementation are described: 1) 

Design, 2) Implementation, 3) Stabilization, 4) Continuous improvement, and 5) 

Transformation. During the first stage the organizational performance is stable, but then 

it goes down at the implementation stage. When the ERP project implementation is 

completed, the performance of the organization goes steadily up. The tipping point in this 

model happens when all system problems are fixed. New functionality is added during 

continuous improvement, and it should not have a negative impact on the performance of 

the organization. The full benefit of investments in the implementation and integration of 

the ERP system can be evaluated only during continuous improvement.  The authors do 

not mention the presence of other organizations during the life cycle, but the focus is on 

the adopting organization.  
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Figure 5: The model by Rajagopal (2002) 

 

Rajagopal (2002) has applied the IT-implementation model originally proposed by Kwon 

and Zmud (1987) for ERP implementation. Moreover, the author has added items to these 

stages on the basis of the literature and observations from studied case organizations. The 

model has six phases: 1) Initiation, 2) Adoption, 3) Adaptation, 4) Acceptance, 5) 

Routinization, and 6) Infusion. Figure 5 describes the characteristics of each phase in 

detail. 

The four life cycle models presented above have certain phases that overlap. Models 1 

and 4 emphasize pre-implementation by dedicating more than one phase for it. Model 4 

does not have a dedicated phase for implementation unlike the others, and the system is 

implemented instead between Adaptation and Acceptance. All the models identify the 

phase when the system is used extensively by the end users. Models 1 and 3 have similar 

phases in post-implementation, in which more capabilities are added to the system, and 

the system is migrated to another. Models 2 and 4 do not have such emphasis on post-
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implementation. In addition, the models differ regarding the purpose they have been 

created for. For example, Model 1 has been created to categorize ERP research. On the 

other hand, Model 3 focuses on organizational performance while Model 4 focuses on 

user acceptance. Two of the models, Models 2 and 4, are cyclic, which means that 

whenever an upgrade or extension is made to the system, all the phases are re-visited. 

Models 1 and 3 are waterfall-style, in which all the phases are visited once and the system 

is replaced with another at the end of the life cycle. In general, all the models have been 

created from the viewpoint of the organization adopting the ERP systems. The role of 

other organizations involved in ERP system development is not emphasized. However, 

Model 2 describes different roles associated with each stage, unlike the other models.  

The models emphasize integration differently. Model 1 has a dedicated phase for 

integration, Evolution, which takes place after Use & Maintenance. During this phase, 

more capabilities are integrated into the system and external collaboration is considered 

(Esteves and Pastor, 1999). Model 2 highlights system integration and roll-out during the 

project phase of the system. In addition, Onward and upward continues until the system 

is replaced by an upgrade or extension, which then starts a new cycle. Model 3 considers 

Continuous improvement as a phase in which new modules and bolt-on applications are 

added to the system. This is aligned with Model 1. Model 4 treats integration as a 

milestone during the phases after Implementation. Integration of functional units happens 

in the Acceptance phase, organizational integration is realized in the Routinization phase 

and IT integration at global level is realized in the Infusion phase. It can be concluded 

that in these models, integration is either regarded as a post-implementation activity or as 

a milestone that is reached during the life cycle.  

2.3 Information technology governance 

Besides considering integration from the organizational perspective, integration is also a 

managerial concern. This section describes three management concepts that are related to 

this thesis: IT governance, strategic alignment and enterprise architecture.  

According to Webb et al. (2006), Corporate Governance (CG), Strategic Information 

Systems Planning and IT Governance are related disciplines in the literature. Table 2 lists 

the items associated with these disciplines. 
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Table 2: IT Governance and its related disciplines (Webb et al., 2006) 

Corporate Governance Strategic Information 

Systems Planning 

Information Technology 

Governance 

• Defining and 

monitoring strategic 

direction 

• Defining the policy 

and procedures to 

operate within the 

legal and social 

requirements  

• Establishing control 

and accountability 

systems  

• Reviewing and 

monitoring 

management and the 

organization’s 

performance  

• Risk management 

 

• Aligning investment 

in IS with business 

goals 

• Exploiting IT for 

competitive 

advantage 

• Directing efficient 

and effective 

management of IS 

resources 

• Developing 

technology policies 

and architectures 

 

• Strategic alignment 

• Delivery of business 

value through IT 

• Performance 

management 

• Risk management 

• Policies and 

procedures 

• Control and 

accountability 

 

 

CG has been defined as ‘the system by which companies are directed and managed. It 

influences how the objectives of the company are set and achieved, how risk is monitored 

and assessed and how performance is optimized’ (Webb et al., 2006, p. 2). IT Governance 

is a sub-set of CG, and focuses on the strategic alignment of business and IT, aiming at 

getting maximum value through the development and maintenance of effective IT control 

and accountability, performance management and risk management (Webb et al. 2006). 

In other words, IT governance aims at ensuring that IT investments will generate the 

desired business benefits while mitigating the risks. IT governance is considered as a 

process by which organizations align IT actions with their business goals and evaluate 

the accountability of the actions and their outcomes (Usher and Olfman, 2009). IT 

governance has been identified as a driver of successful ERP projects (Bernroider, 2008). 

Similarly, Usher and Olfman (2009) have studied the role of IT governance and ERP 

post-implementation, arguing that IT governance has a positive effect on the success of 

the organization.  

Webb et al. (2006) make a separation between governance and management. Governance 

is a higher level activity, mostly performed by top management and boards who deal with 

the overall policy culture and direction of the organization, while managers administer, 

develop, implement, and monitor business strategies in their daily work. Governance 

presents a need for leadership, direction and control that needs to be driven from the 
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highest levels within the organization instead from individual business unit levels across 

the organization. Another separation between governance and management has been 

made by Peterson (2004), who states that Governance is more externally oriented and 

looking at the future while IT management is an internal issue, dealing with the present. 

Henderson and Venkatraman (1993) also consider IT governance to address the external 

IT domain. IT management focuses on making sure that the IT operations produce 

services and products, while governance contributes to the performance of the operations 

and transforming and positioning IT to meet the business challenges in the future. Instead 

of limiting the scope of either the internal or external domains, Peterson (2004) suggests 

that IT governance should be both internally and externally oriented, addressing not only 

the current issues but also the future concerns. Another difference between the concepts 

is that some aspects of IT management can be taken care by an external IT provider, while 

IT governance is organization-specific and cannot be outsourced to external entities.  

How can an organization actually practice IT governance? According to De Haes and 

Van Grembergen (2004), IT governance is deployed by using a mixture of structures, 

processes and relational mechanisms, as listed in Table 3: 
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Table 3: Structures, processes and relational mechanisms for IT governance (De Haes and Van 

Grembergen, 2004) 

 Structures  Processes Relational Mechanisms 

 

Tactics 

IT executives 

and accounts 

Committees 

and councils 

 Strategic IT-decision-

making 

Strategic IT 

monitoring 

Stakeholder 

participation 

Business/IT 

partnerships 

Strategic 

dialogue 

Shared 

learning 

 

 

 

Mechanisms 

Roles and 

responsibilities 

IT 

organization 

structure 

CIO on board 

IT strategy 

committee 

IT steering 

committee(s) 

 Strategic IS planning 

Balanced (IT) 

scorecards 

Information 

economics 

Service- level 

agreements 

COBIT and ITIL 

IT 

alignment/governance 

maturity models 

 

Active 

participation 

by principal 

stakeholders 

Collaboration 

between 

principal 

stakeholders 

Partnership 

rewards and 

incentives 

Business/IT 

co-location 

Shared 

understanding 

of business/IT 

objectives 

Active 

conflict 

resolution 

(non-

avoidance) 

Cross-

functional 

business/IT 

training 

Cross-

functional 

business/IT 

job rotation 

 

For example, structures involve the existence of responsible organizational units or 

stakeholders, such as a diversity of IT committees and IT executives. Processes refer to 

such activities as decision making and monitoring. Having processes and structures in 

place is not enough. Relational mechanisms are interactions between business and IT, 

such as participation, shared learning and communication. To reach effective IT 

governance, two-way communication, participation and a collaboration relationship need 

to exist between the business and the IT people.  

2.3.1 Models of IT governance 

IT governance defines how IT decisions are made and who makes them. The IT portfolio 

of the company is directed and controlled by IT governance, which has to describe (a) the 

distribution of IT decision-making rights and responsibilities among different 

stakeholders in the organization and (b) the rules and procedures for making and 

monitoring decisions on strategic IT concerns (Van Grembergen, 2004). Three models of 

IT governance have been defined: centralized, distributed and federal (ibid.). The models 
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depend on where the decision making authority is located in the company. Decisions can 

concern for instance the IT activities related to infrastructure, the use of IT and project 

management (Adams et al., 2007).  

According to Adams et al. (2007), centralization is the dominant model and in the time 

their study was conducted, companies were seeking for even more centralization. The 

centralized model can easily lead to greater specialization and consistency while 

providing standardized controls (Van Grembergen, 2004). The reasons for centralization 

can be economies of scale and scope or cost reduction enabled by leveraging common or 

shared knowledge and assets. Economies of scale and scope can be achieved by utilizing 

a common technology across the organization, sharing resources across business units, 

and building means to reinforce knowledge sharing. Developing a single information 

system is typically driven by a centralized governance model. A centralized information 

system can enable knowledge sharing and couple the business units more tightly. 

Standardization and cost savings are common reasons for applying a centralized IT 

Governance model. (Adams et al., 2007) 

In the decentralized model, the business units, divisional IT organizations or the line 

management have the decision making authority (Adams et al., 2007). The decentralized 

model provides local control and ownership, and it is claimed to provide better 

responsiveness and flexibility to address the business needs. However, decentralization 

may later lead to different standards causing incompatibility issues (Van Grembergen, 

2004). Growth by acquisition, participation in diverse markets and high line 

management’s IT knowledge are drivers for the decentralized model. The decentralized 

approach locates decision making closer to the unique business environment and can lead 

to better responsiveness. Innovation is one of the major drivers for decentralized IS 

decision making. Innovation requires attention from the unique business environment and 

thus suggests a decentralized approach to be used in IT governance. While centralization 

can be favoured in companies that have homogeneous business units that benefit from 

synergies and knowledge sharing between each other, some companies have 

heterogeneous business units that do not benefit from synergies or knowledge sharing. 

These companies will likely favour decentralization. In general, the need for 

responsiveness and innovation are driving forces for decentralization. (Adams et al., 

2007) 

The federal (or hybrid) model includes centralized infrastructure control and 

decentralized application control (Van Grembergen, 2004). In the federal model, some of 

the decision making is controlled by the central corporate authority while some is 

controlled by the business units. For example, IT infrastructure can be centrally 

controlled, while IT usage can be controlled by the business units. Federal structures can 

be unique and depend on the firm’s characteristics (Adams et al., 2007). 
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2.3.2 Strategic alignment 

IT governance aims at strategic alignment of business and IT strategies (Couto et al., 

2015; Wainwright and Waring, 2004). Strategic alignment is the process and goal of 

achieving competitive advantage through developing and sustaining a symbiotic 

relationship between business and IT, eventually achieving the business value through IT 

investments (Van Grembergen, 2004). It has been a major concern since companies 

started to adopt information systems to enhance their operations. It has been argued that 

the inability to realize the value from the IT investment, such as ERP implementation, is 

due to incongruous alignment between the business and IT strategies (Henderson and 

Venkatraman, 1993). 

The Strategic Alignment Model (SAM) has been created to conceptualize and direct the 

area of strategic IT management. In SAM, business and IT are divided into external and 

internal domains. Effective IT governance requires a balance of the choices made in all 

the four domains (Van Grembergen, 2004). Traditionally, the internal domain of IT has 

been more in focus, and IT has been seen as a cost of doing business, and IT strategy has 

been considered as a functional, internal response to the business strategy (Henderson and 

Venkatraman, 1993). 

Business strategy

Business 
scope

Distinctive 
competences

Business 
governance

IT Strategy

Technology 
scope

Systemic 
competencies

IT 
Governance

Organizational Infrastructure and Processes

Administrative 
infrastructure

Processes Skills

IS Infrastructure and Processes

Architectures

Processes Skills

Ex
te

rn
al

In
te

rn
al

Business Information Technolgy

Strategic 
Fit

Functional Integration
 

Figure 6: Strategic Alignment Model (Henderson and Venkatraman, 1993) 
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The external IT domain focuses on positioning the company in the IT marketplace. This 

includes three matters that need to be considered. IT scope includes the specific 

technologies that support the current business strategy initiatives or could shape new 

business initiatives. This scope is similar to the external business domain that deals with 

the choices related to product market offerings. Systemic competencies are attributes of 

IT strategy, for example, system reliability, cost-performance levels, interconnectivity, 

and flexibility, which could contribute positively to the creation of new business 

strategies or better support of the existing business strategy – similarly as business 

distinctive competencies which deal with pricing, quality, value-added service, and 

superior distribution channels, which allow the company to differentiate from its 

competitors. IT governance includes the selection and use of mechanisms as joint 

ventures with vendors, strategic alliances, joint research and development for new IT 

capabilities for obtaining the needed IT competencies. Business governance, on the other 

hand, involves interfirm relationships, strategic alliances, joint ventures technology 

licensing, and make vs buy decisions related to the business strategy. (Henderson and 

Venkatraman, 1993) 

The internal IT domain consists of three things. The IS architecture includes the choices 

that define the IT portfolio, consisting of applications, hardware and software, as well as 

communication and the data architecture, which collectively define the technical 

infrastructure. This is similar to the administrative infrastructure, which deals with roles, 

responsibilities and authority structures. IS processes include choices that define the work 

processes central to the operations of the IS infrastructure, such as development, 

maintenance and monitoring. The counterpart of this activity in the business domain is 

designing and re-engineering the business processes that support the company to execute 

its business strategy. IT skills include choices related to acquisition, training and 

development of the knowledge and capabilities of individuals managing and operating 

the IS infrastructure of the organization. A counterpart in the business domain is business 

skills to execute the business strategy. (Henderson and Venkatraman, 1993) 

Two types of integration are needed between the business and IT domains. Strategic fit 

recognizes the need for business and IT strategies to address both external and internal 

domains. In other words, the external business domain must fit with the internal domain. 

In a similar fashion, the external IT domain must fit with the internal IT domain. 

Functional integration links the business and IT domains. The key issue here is for 

example, when making IT strategy decisions, whether they enhance or threaten the 

business domain and vice versa. Strategic integration is the link between the business 

strategy and IT strategy, which are related to external components. Operational 

integration deals with internal domains, by linking the organizational infrastructure and 

IS infrastructure, as well as the business and IT processes. (Henderson and Venkatraman, 

1993) 

To conceptualize the SAM model, Henderson and Venkatraman (1993) define four 

dominant alignment perspectives. The overall strategy can be driven by either the 

business or IT:  
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• Strategic execution: the business strategy is the driver for choices in 

organizational design and IT infrastructure design 

• Technology transformation: the business strategy is implemented through the IT 

strategy, which articulates the required IT infrastructure and processes 

• Competitive potential: the IT strategy determines the appropriate strategic 

options from the business strategy, which then forms the organizational 

infrastructure and processes 

• Service level alignment focuses on building the IT service organization, which 

requires an understanding of external dimensions of the IT strategy with the 

corresponding internal design of the IT infrastructure and processes. (Van 

Grembergen, 2004) 

2.3.3 Enterprise architecture 

Enterprise architecture (EA) is a concept closely related to enterprise systems integration 

and IT governance. In the late 1980s, Zachman (1987) identified the need for architectures 

in the field of IS: ‘it is necessary to use some logical construct (or architecture) for 

defining and controlling the interfaces and the integration of all of the components of the 

system’ (op.cit., p. 276). Both academic and practical interest to the topic has increased, 

especially since the early 2000s (Schöenherr, 2009). 

Bernard (2012) recognizes EA as an activity, driven by strategy and business, that 

supports management planning and decision making by providing coordinated views of 

the entire enterprise. EA can be considered as a management tool or blueprint (Anaya and 

Ortiz, 2005; Jonkers et al., 2006), or as an approach for planning and systems 

development (Bernard, 2012). EA is claimed to provide many benefits for the 

organization (Niemi, 2008). The main purpose of EA is to facilitate the organization 

through change, which can be a large undertaking, such as a merger or acquisition, or 

smaller-scale, non-distributive adjustment in the company’s operation to execute the 

strategies of the organization better (Federation of EA Professional Organizations, 2013; 

Zachman, 1987). EA enables this by capturing the complex dependencies that exist in 

large-scale systems and aiding with decision support (NATO, 2016). Additionally, EA 

aims to avoid waste and duplication in large and complex organizations by having a single 

source of reference that can be used to unify and integrate business processes and data 

within and across the enterprise  (Bernard, 2012). According to Anaya and Ortiz (2005), 

EA can be used to identify integration and interoperability problems within and between 

organizations. 

EA describes a set of models or views, usually graphical representations, that illustrate 

the enterprise in terms of its resources such as people, processes and technology and how 

these assets interrelate to execute the strategy of the company (Anaya and Ortiz, 2005; 

Bernard, 2012). The views can be related to strategic goals, business services, information 

flows, systems and applications, networks, and the supporting infrastructure. For 
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instance, five categories of views are defined in EA3 framework (Bernard, 2012). These 

are 1) Goals & initiatives, 2) Products & services 3) Data & information, 4) Systems & 

applications, and 5) Networks & infrastructure. With the views, EA can provide an 

integrated, holistic view of the organization’s strategic direction, business practices, 

information flows, as well as its technology resources. A company can define the current 

as well as a desired future state of the organization and establish a program for how to 

move between these states. The current state (as-is), the desired future state (to-be) and a 

plan how to move from one state to another are the key elements of the EA process.  

Typically, a company can create the views with the help of existing EA frameworks 

(Bernard, 2012). These include The Open Group Architecture Framework TOGAF, 

which is a framework that provides a detailed method and a set of supporting tools for 

developing EA (The Open Group, 2011). The Department of Defence Architecture 

Framework is a comprehensive and overarching framework and conceptual model that 

enables the development of architectures that facilitate managers at all levels to make 

decisions through organized information sharing (US Department of Defense, 2010). The 

NATO Architecture Framework (NATO, 2016) is another standard for developing 

enterprise architectures. However, EA frameworks have been criticized for being too 

theoretical and complex and difficult to implement as such (Buckl et al., 2009). This 

obviously limits their applicably. 

Establishing and utilizing EA is a major effort, which requires the participation of many 

stakeholders from different levels of the organization. On the staff level, architectural 

descriptions (views) of the current and future states need to be created and maintained by 

dedicated persons with the help of the EA framework. Also, a way to move from the 

current state to the future state should be established.  On the management level, EA 

should function as a management program by supporting the planning and decision 

making processes of the company. EA facilitates the identification of strategic and 

operational requirements and prioritization of projects. It also provides support for 

decision making at the executive, management and staff levels. Development projects 

should be aligned with the strategic goals of the enterprise. (Bernard, 2012) 

The EA practice has many inter-connected disciplines, such as governance and 

compliance, IT strategic planning, organizational development and learning (Federation 

of EA Professional Organizations, 2013). Bernard (2012) states that EA should serve as 

over-arching authoritative reference that provides standards for processes as well as 

designs for future operating states, i.e. highest level discipline for standards and practices. 

EA thus servers as an umbrella or meta context for all the other management and 

technology best practices in areas such as risk management, strategic planning and 

knowledge management. According to Niemann (2006), EA is an important instrument 

for IT governance; while IT governance steers the company operations, EA informs IT 

governance to do so. EA highlights the connections between the entities, such as business 

processes, organizational units, applications, systems, platforms and infrastructures. 

Without the documentation of these connections, ‘attempts to optimize any operations of 



2 Background 46 

maintaining the infrastructure is like taking a journey in the dark without a map, without 

equipment and food’ (Niemann, 2006, p. 35).  

2.3.4 Drift of IT infrastructure 

Some authors have questioned the top-down attempts, in which EA can also be included, 

to manage the information infrastructure or IT infrastructure. An (information) 

infrastructure can be defined as ‘integrated sets of equipment, systems, applications, 

processes and people dedicated to the processing and communication of information’ 

(Ciborra et al., 2001, p. 1).  It has been stated that these infrastructures are difficult to 

manage and the control over the infrastructure can be only partial.  

In their book, Ciborra et al. (2001) describe a vicious circle in which tight, top-down 

control of the infrastructure leads to a drift of the infrastructure itself, i.e. making it to 

deviate from its planned purpose for a variety of reasons, often outside anyone’s 

influence. The drift is caused by the turbulent environment, business implementation 

tactics, the power of installed base, difficulty of second guessing the user’s behaviour, as 

well as the complexity of the new infrastructure itself. The limits of individual and 

organizational learning and the power of a pre-existing formative context make it very 

difficult for a business to leave the vicious circle. Ciborra et al. (ibid.) state that achieving 

the strategic alignment is difficult because the large infrastructure at the bottom cannot 

be easily planned and steered from the top. They state further that alignment is a long, 

tortuous and fragile process where multiple actors and resources try to influence each 

other to constituting a new socio-technical order. According to the authors, in order to 

manage and implement IT infrastructures, alternative approaches need to be considered.  
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Figure 7: Vicious circle when attempting to control an IS infrastructure 

(Ciborra et al., 2001, p. 14). 

2.4 Literature on enterprise systems integration 

This section summarizes the existing literature related to enterprise systems integration. 

However, it is worth noting that some of the concepts presented above, such as life cycle 

models, IT governance and strategic alignment are separate streams of research. 

Therefore, research on these topics is not included in this part. The articles on enterprise 

systems integration have been categorized intuitively into the following six categories 

according to their main goal: 

1. Clarifying the concept 

2. Influential and critical success factors   

3. Effects and outcomes 

4. Frameworks and approaches  

5. Technological approaches 

6. Characteristics of the next generation of enterprise systems 
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2.4.1 Clarifying the concept 

There is a branch of research that aims at clarifying the concept of integration. Gulledge 

(2006) states that that individuals often have different understanding of the meaning of 

the word and divides the concept into Big I and Little I. Understanding of e-business 

adoption has been discussed (Oliveira and Martins, 2010). A study on practitioners’ 

interpretations of applications integration concludes that there is no generally agreed 

definition on applications integration among different stakeholders, especially regarding 

the potential benefits and downsides of integration (Singletary et al., 2003).  

Chowanetz et al. (2012) have identified 13 different classifications of the dimensions of 

integration made by different authors. Giachetti (2004) proposes a four-level framework 

(process, application, data and network) for information integration in an enterprise, and 

identifies the integration type for each of the levels (coordination, interoperability, data 

sharing, and connectivity). The author also discusses the role of standardization in 

integration on each of the levels. Barki and Pinsonneault (2005) suggest a model for 

organizational integration in which different amounts of implementation effort is needed 

for each type of integration, eventually leading to increased organizational performance. 

Additionally, a model of IT-enabled organizational integration has been proposed (Oh et 

al., 2007). Wainwright and Waring (2004) propose a strategic model for IS integration, 

which consists of technical, strategic and organizational domains of information systems 

integration as a synthesis of literature and empirical work. The authors especially 

highlight the importance of the organizational domain, which is rarely addressed and 

acknowledged in the IS/IT literature. 

Rodon (2006) has done a conceptual review of inter-organizational information systems 

(IOIS) integration. He has identified 6 conceptualizations of integration (IOIS Adoption, 

IOIS Standard Development, ICT (Information and Communications Technology) 

Business Value, Business Process Reengineering, Supply Chain, and Mergers & 

Acquisitions). The author further points out antecedents, consequences and ways to 

measure integration.  In a model proposed by Grant et al. (2013), integration is divided 

into system-specific, system-user, islands of technology, organization, socio-

organizational and global integration. This classification is broad, as it considers the user 

adoption aspect of integration as well. Kien and Lian (2009) state that enterprise 

integration through ERP systems demands simultaneous attention to systems, business 

and strategic integration.  Irani et al. (2003) have studied the impact of EAI technologies 

on information system life cycles. They state that the traditional life cycle models are 

changing as integration technologies, such as EAI, support their integration with other 

applications. They also propose a taxonomy that explains the types of applications that 

can be integrated at intra-, inter-organization and hybrid levels. Power (2005) has done a 

literature review focusing on defining the concept of supply chain integration, as well as 

examining the strategic planning and implementation issues in it. 
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2.4.2 Influential and critical success factors 

Factors affecting integration or success factors in different integration scenarios is another 

branch of enterprise systems integration research (Gericke et al., 2010; Mendoza et al., 

2006). Contextual factors affecting integration in enterprise systems have been studied 

(Hough et al., 2007), as well as  the drivers, barriers and critical success factors for ERP 

II implementation in supply chains (Koh et al., 2011). Chung et al. (2011) have studied 

the factors influencing the linkage of ERP and SCM. Watts et al. (2008) have investigated 

the factors influencing the types and number of supply chain bolt-on systems used in 

companies. Wolf (2011) has studied the factors that enable and inhibit sustainable supply 

chain integration, and Frick and Schubert (2010) motivational factors of B2B integration 

in practice. Nurmilaakso (2008) has studied the adoption of e-business and migration 

from Electronic Data Interchange to XML-based solutions. The critical success factors 

when integrating ERP with computer-aided design and manufacturing systems have been 

evaluated by Soliman et al. (2001).  A framework of cooperation for supply chain partners 

has been provided by analysing the enablers and obstacles in ERP systems that facilitate 

supply chain information sharing and cooperation (Kelle and Akbulut, 2005). 

Beheshti (2006) highlights the issues that managers should know when implementing 

ERP systems integrated with business partners. Sharif and Irani (2005) present a 

taxonomy of factors contributing to EAI initiative implementation characteristics. 

Lavassani et al. (2008) have studied the transition to B2B supply chain. The authors 

propose a transition model and success factors of facilitating the adoption of B2B e-

Marketplace -enabled Supply Chain. Alaranta and Kautz (2012) have developed a 

theoretical framework for IS integration after mergers and acquisitions, and identified 

inhibitors and facilitators. Critical factors in adopting EAI technologies in a hospital have 

been studied as well (Hung et al., 2015). In addition, a wide range of studies address the 

critical success factors in ERP projects (Aloini et al., 2007; Dezdar and Sulaiman, 2009; 

Finney and Corbett, 2007; Momoh et al., 2010; Nah et al., 2001; Ngai et al., 2008; Shaul 

and Tauber, 2013). 

2.4.3 Effects and outcomes 

Some authors consider integration as an outcome or as a technical feature (Chowanetz et 

al., 2012). For instance, it has been suggested that implementing an ERP system leads to 

an integrated enterprise (Grant et al. 2013). Similarly, an empirical study of stakeholder 

perceptions on integration suggests that integration is often understood in terms of 

retrieved benefits rather than what constitutes integration (Singletary et al., 2003). The 

link between integration and business benefits has been acknowledged and studied rather 

comprehensively. It is generally agreed that integration leads to improved performance 

of the business (Chapman and Kihn, 2009; Hsu, 2013; Roh and Hong, 2015). Schoenherr 

and Swink (2012) have assessed the impact of supply chain integration strategies on 

quality, delivery, flexibility and cost performance. The effect of integration on 

performance has been examined by Kang et al. (2008), who investigated how non-IS 

integration (people, standardization and centralization) affects performance. A multi-
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level view on integration and its influence on ERP performance has been studied by 

Hwang and Grant (2011). The benefits of ERPs with a greater physical scope have been 

investigated by Ranganathan and Brown (2006). The benefits of integrating ERP with 

SCM have also been discussed (Ghani et al., 2009; Zheng et al., 2000). 

A less dominant stream of studies investigate the negative or undesired outcomes of 

integration. For example, Ellingsen and Monteiro (2007) have explored the unintended 

consequences of information systems integration. According to their findings, integration 

generated disorder when integrating multiple local settings through a common system. 

Similarly, Hanseth et al. (2006) point out destructive side effects of standardization efforts 

in the healthcare sector. 

2.4.4 Frameworks and approaches 

Lam and Shankararaman (2004) propose a step-by-step approach for enterprise 

integration projects. Their process starts from understanding the end-to-end business 

process, which is then mapped onto components. Then, detailed integration requirements 

are derived and integration architecture is produced. Vathanophas (2007) proposes an 

approach towards inter-organizational enterprise systems based on different ERP system 

life cycle phases. Ash and Burn (2003) use a framework to evaluate the maturity of ERP-

enabled e-business change by emphasizing the role of change management and cultural 

readiness when adopting e-business solutions. Schubert (2008) has identified four 

integration scenarios for business collaboration and calls for better standardization to 

exchange the business documents with business partners. Bygstad et al. (2005) have 

studied integration from the socio-technical perspective and identified four patterns (Big 

Bang, Stakeholder Integration, Technical Integration, and Socio-Technical Integration) 

of how an information system being developed is integrated into the organization. 

A framework to evaluate the potential of ERP to e-business by considering flexibility, 

modularity and integration of an ERP system has been presented by Turner and Chung 

(2005). In addition, a linkage between ERP and SCM has been studied by developing a 

framework to evaluate the capabilities of ERPs to support SCM initiatives (Chung et al., 

2011). The ERP package selection criteria has been studied, with the conclusion that the  

fit of the system with partners’ systems, cross-module integration and compatibility 

between other systems are the top criteria when selecting ERP systems (Baki and Çakar, 

2005). Internal and external information sharing as an integrative practice to enable better 

collaboration in supply chain planning has been examined (Welker et al., 2008). 

Integration issues in the healthcare domain have also been explored. Azevedo et al. (2014) 

discuss strategies towards the application of integration projects by focusing on the 

hospital sector. The authors conclude that the absence of a strategy for integration needs 

resulted in the absence of investments. Stefanou and Revanoglou (2006) have studied 

ERP integration in the healthcare environment. First, the authors propose a classification 

of the ERP integration concept in healthcare. Second, they provide a real world example 

of process integration using SAP R/3 and discuss organizational change, implementation 



2.4 Literature on enterprise systems integration 51 

and integration issues related to the process. Bock et al. (2009) present a case study about 

the integration approach and the problems encountered by a medical device manufacturer. 

A subset of studies report processes and approaches to integrate ERP with different 

systems. A process of building a decision support system by integrating carefully selected 

functions from SCM, Geographic Information System and ERP has been presented by 

Gayialis and Tatsiopoulos (2004). Two literature-based studies discuss the integration of 

ERPs and Knowledge Management systems (Metaxiotis, 2009; Xu et al., 2006). An 

methodology for Product Data Management (PDM) and ERP integration by digital 

manufacturing has been proposed by Lee et al. (2010). EAI technologies are sometimes 

used to integrate ERP with other systems and ERP modules. A case study of an EAI 

project where ERP was integrated with several other internal systems has been done by 

Lam (2005a). It has also been suggested that processes can be easily integrated when 

combining ERP with EAI (Themistocleous and Corbitt, 2006). An approach to integrate 

ERP modules from different vendors by using EAI to minimize the need of customization 

of ERP packages has been presented by Alshawi et al. (2004). A high-level comparison 

between ERP and EAI as a means for enterprise integration has been proposed by Lee et 

al. (2003).  ERP is also strongly related to SCM and e-business. The relationships of ERP 

and SCM have been studied (Cagliano et al., 2006; Toloie–Eshlaghi et al., 2011). The 

integration methods and strategies of ERP and SCM are discussed by e.g. Koh et al. 

(2006) and Tarn et al. (2002). An approach for small and medium -sized enterprises to 

extend their ERP system across the supply chain has  also been presented (Búrca et al., 

2005). Akyuz and Rehan (2009) have studied the requirements for an electronic supply 

chain and point out that ERP should be first integrated with other internal applications 

before forming an e-supply chain.  

Another subset of studies investigates architectural reference models. Chen et al. (2008) 

have reviewed architectural frameworks for enterprise integration. Their paper also aims 

at clarifying the concept of EA, gives an overview on the existing architectures and 

discusses the future trends in this area. Francisco and Isaias (2012) have sought to validate 

the existence of a relationship between enterprise architecture and integration architecture 

(i.e. the role of EA in integration) and to understand this nature more deeply. Chalmeta et 

al. (2001) present a framework with step-by-step methodology with reference models and 

supporting tools that allows the creation of an integrated enterprise. Hvolby and 

Trienekens (2010) discuss four process reference model frameworks, compare them to 

enterprise systems related to supply chain integration, and identify the state of the art and 

future challenges associated with them. According to  Panetto and Molina (2008), 

modelling is considered an important issue in integration. They also deem that semantic 

web technologies would deal better with integration issues in networked manufacturing 

organizations. Panetto et al. (2012) have extended this framework with ‘sustainability of 

enterprise interoperability’.   
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2.4.5 Technological approaches 

A subset of articles deals with the technical aspects of integration, aiming at building 

solutions and architectures for integrating enterprise systems. Specific technologies such 

as SOA and EAI are often used to aid integration efforts (Margaria et al., 2010; Wang 

and Zhang, 2005). It has been argued that ERP systems are not designed to cross 

organizational boundaries, and additional technologies, such as EAI are needed for cross-

organizational integration (Themistocleous, 2004). Themistocleous et al. (2001b) propose 

EAI technologies as a solution to integration problems caused by ERP implementations. 

Xu (2011) discusses the state-of-the art and future trends of enterprise systems 

technologies. Grabot et al. (2014) have investigated the integration of Web 2.0 

technologies in industrial practices and suggest a step-by-step method to identify the 

business processes that could be aided by Web 2.0 tools. Vernadat (2007) has examined 

architectures and methods to build interoperable enterprise systems by emphasizing SOA 

technologies. 

The systems targeted by technical approaches include other information management 

systems, such as Advanced Planning and Scheduling (APS), DSS or PDM (Hu and Wang, 

2008; Ou-Yang and Hon, 2006; Wei et al., 2008). The process of integrating ERP with 

APS has been presented, and the problems encountered, the best practices in integration, 

as well as a functional architecture have been presented by Wiers (2002). Also an 

architecture to integrate the DSS over SCMs and ERPs of multiple organizations has been 

proposed (Shafiei et al., 2012). In manufacturing companies, there is often a need to 

integrate ERP with robots on the execution level through a MES. An approach to develop 

a distributed MES that integrates ERP with operational systems at the lower level has 

been proposed by Huang (2002). A process and technology for ERP and MES integration 

has been presented by Oman (2011). Sometimes ERP integration targets both 

manufacturing and planning systems. An approach where data exchange is made 

internally and externally between ERP, APS and MES has been proposed by Tao et al. 

(2004). Enabling technologies for ERP and e-commerce technologies are briefly 

discussed by Siau and Messersmith (2002). Integration can also target legacy systems and 

other systems of business partners (Margaria et al., 2010; Wang and Zhang, 2005). An 

approach for integrating distributed relational database systems with different enterprise 

systems is described by Wang et al. (2005).  

2.4.6 Characteristics of next generation enterprise systems 

Finally, a subset of articles investigates the characteristics of next generation enterprise 

systems. They identify a need to extend the integration capabilities of enterprise systems 

with new technologies. Panetto et al. (2015) propose a concept of Next Generation 

Enterprise Information System that is federated, omnipresent, model-driven, open, 

reconfigurable and aware. They also state that a future enterprise system is inherently 

interoperable, and discuss the enabling technologies of such a system. Technical concepts 

to extend the functionality of ERP systems are discussed in several studies. Reimers and 

Guo (2012) propose a concept of a supply chain resource planning system. Similarly, 
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Boza et al. (2015) state that the ERP field is evolving from classical ERP as an 

information systems integrator to a new generation of a fully interoperable ERP. The 

articles in this group also discuss the need for additional functionality for ERP systems 

and completely new approaches for ERP system architecture. The similarities and 

differences of ERP and workflow management systems are identified, and it is noted that 

ERP vendors have been starting to add workflow capabilities to their products (Cardoso 

et al., 2004). The relationships between ERP and Strategic Enterprise Management 

systems have been investigated and their integration proposed (Rom and Rohde, 2006). 

A knowledge-based system for production-scheduling as an ERP module is proposed by 

Metaxiotis et al. (2003). It has been suggested that an on-demand ERP could provide a 

sustainability benchmarking service and also other services based on the ERP data 

(Koslowski and Strüker, 2011). An ERP system architecture, based on re-configurable 

characteristics of material objects and financial objects, and having the advantage of 

workflow re-configurability and re-usability is proposed by Ip et al. (2004). An 

architecture for integrating distributed ERP systems with e-commerce systems has been 

presented (Frank, 2004). Also, a prototype based on a multi-agent ERP to achieve 

enterprise-wide integration is suggested by Lea et al. (2005). ERP as an on-demand 

service is discussed by Koslowski and Strüker (2011).  

2.5 Gaps in the current body of knowledge 

This section presents gaps in the current body of knowledge that this thesis aims to fill.  

1. The fuzzy nature of the concept of integration in the context of enterprise 

systems. 

 

Integration has been identified as a misunderstood concept in the field of IS, and it is 

understood in various ways in the context of enterprise systems (Chowanetz et al., 2012; 

Rodon, 2006). For example, as suggested by  Gulledge (2006, p.5), ‘[integration] must 

be provided with a context or it is impossible to have a meaningful conversation’. 

However, as suggested by Rodon (2006), even in the context of IS, there can be several 

understandings of the topic. While attempts have been made to clarify the concept, for 

example by providing different frameworks to describe integration, there is still place for 

additional studies. According to a literature study made by Chowanetz et al. (2012, p.1), 

‘integration is still an under-researched topic with a notable lack of theorization and 

synthesis of the different research strands into a more holistic model’. Therefore, this 

thesis aims to clarify the concept of integration in the context of enterprise systems. 

2. Need for empirical and qualitative research on enterprise systems integration. 

 

In a literature review on inter-organizational information systems integration, the author 

stated that qualitative and inductive research approaches are needed to investigate the 

nature of the stakeholders and organizational aspects involved in integration: 
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“…conceptualizing integration as a process leads to the collection of data using 

multiple timeframes. Finally, in the early stages of the research, qualitative data sets 

might be useful to frame the context (i.e. industry, stakeholders involved, […] and 

obtain the salient characteristics of integration in that context. A qualitative research 

approach would enable inductive theory building. Furthermore, we advocate for 

contextual studies, and hence interpretive research would give access to the subjective 

understandings and meanings attributed by actors as well as provide contextual 

explanations for IOIS integration.” (Rodon, 2006, p. 11) 

Similarly, Lee and Myers (2004) state that more empirical in-depth case studies 

concerning enterprise systems are needed. To address this gap, an empirical, qualitative 

approach to understand and explain the essence of integration in a complex organizational 

context is taken.  

3. Lack of an EDN perspective on studies addressing ERP systems and integration. 

 

This thesis approaches the topic of enterprise systems integration by studying ERP 

systems. It has been suggested that understanding the relationships and interactions within 

EDNs would be an important step in ERP research (Koch, 2007). Although the critical 

success factors are the most dominant theoretical lens that has been used in ERP research, 

they have not been examined from the stakeholders’ perspective (Tarhini et al., 2015). 

Identification of the actors, their roles, interactions, decisions, and impacts on ERP 

implementation has been overlooked in the existing body of knowledge (Bintoro et al., 

2015). The stakeholders have been identified in the literature, but mostly at very high 

levels (Koch, 2007).  In general, ERP development networks, including their problems 

and interactions, have been understudied in the IS literature (Bintoro et al., 2015; Koch, 

2007; Pekkola et al., 2013). For example, ERP software development, project 

management, and communication issues have not been studied from the EDN 

perspective; that is, the contribution of different organizations to these problems has not 

been elaborated on. Additionally, the vendor’s perspective in ERP projects is less studied 

(Liang and Xue, 2004). 

In this thesis, integration is considered as a socio-technical challenge which is realized 

through cooperation between different organizations and stakeholders in the EDN.  In 

order to understand and manage enterprise systems integration, it is fundamental to 

understand how EDNs contribute to it.  

4. Need for studies addressing broader perspectives instead of focusing on single 

integration projects. 

 

Based on the literature review presented in the previous section, studies addressing 

enterprise systems integration often focus on specific target systems, and in general, 

investigate single integration projects. It has been suggested that the broader context in 

which integration takes place should be studied more to understand how the arrays of 

enterprise information systems can be managed (Lee and Myers, 2004; Tilson et al., 
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2010). It has been suggested that information systems should be viewed as digital 

infrastructures or information infrastructures (Tilson et al., 2010). Infrastructures have  

been used as a term to conceptualize a collection of integrated systems and related 

technologies rather than  a single stand-alone information system (Henfridsson and 

Bygstad, 2013; Klein et al., 2012). When studying integration, the notion of infrastructure 

is appropriate, because when integrating enterprise systems, many other applications and 

systems are affected (Alonso et al., 2004). By investigating integration of a long-term 

ERP system with more than 20 years of history, a broad perspective can be taken, which 

is mostly lacking in the current research.  

5. Unestablished connection between the research fields of IT governance and 

enterprise systems integration. 

A literature review on IT governance pointed out five common focus areas,  including 

strategic alignment of business and IT, delivery of value from IT systems, risk 

management of IT systems, management of IT resources and measurement of 

performance of IT systems (Cater-Steel, 2009). While the connection between integration 

and EA has been identified in the literature, as noted in the previous section, IT 

governance literature does not emphasize enterprise systems integration. From the point 

of view of integration, IT governance literature has mainly focused on mergers and 

acquisitions (Alaranta and Kautz, 2012; Henningsson and Carlsson, 2006; Mehta and 

Hirschheim, 2004; Wijnhoven et al., 2006).  Therefore, the aim of this thesis is to increase 

the body of knowledge of IT governance in enterprise systems integration and also bring 

these two separate research fields more closely together. 
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3 Research goals and methodologies 

In this chapter, the focus and goal of the research in this thesis are presented. The applied 

research methodology is explained. This chapter also discusses the reasoning behind the 

selection of the applied research method, describes the data collection process and the 

case organizations the data was collected from.  

3.1 The research questions  

The motivation for the research question of this thesis came from the five gaps presented 

in the previous section. The main goal of this thesis is to answer the research question: 

• How to manage enterprise systems integration efficiently? 

 

The thesis consists of five publications, each of them addressing its own research 

questions which contribute to the main question. The sub-questions, objectives of the 

studies, and the respective publications are listed in Table 4.  

Table 4: Research questions addressed by the publications in this thesis 
Sub-question Objective of the study Publication 

RQ1. What are the factors that 
have an impact on ERP system 
integration? 

To understand the factors 
better, especially in the 
organizations involved in 
integration 

Publication I 

RQ2. How does integration 
evolve during an ERP system 
life cycle? 

To understand the nature of 
integration and how it relates 
to the existing life cycle 
models 

Publication II 

RQ3a. What issues hinder 
integration in practise?  

RQ3b. How do issues hindering 
integration relate to general ERP 
development challenges?  

 

To understand the 
organizational, managerial and 
social obstacles for integration 
more precisely 

Publication III 

RQ4a. What are the challenges 

in ERP Development Networks?  

RQ4b. How do these challenges 
interrelate?  

To examine how an EDN 
operates and interacts, in 
order to understand the socio-
organizational perspective of 
integration better  

Publication IV 
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RQ5a. What were the causes 
that hindered integration 
governance? 

RQ5b. What kind of effects did 
the omitted integration 
governance generate?  

To examine integration from 
the IT governance perspective 
in order to understand the 
mechanisms of integration 
governance 

Publication V 

 

Each publication contributes to the field by increasing the understanding of the topic, and 

they also provide managers and decision makers conceptualizations that can help them 

when developing approaches for better management of enterprise systems integration.  

Publication I aims at finding out the factors that have an impact on integration, and 

especially identifying the organizations that are involved in integration process. 

Publication II explores the nature of integration during the life cycle of the ERP system. 

Publication III investigates the barriers of integration in closer detail. It further explores 

the relationship between integration and development processes. In order to manage 

integration, understanding the operation of EDNs (Publication IV), as well as the role of 

IT governance in integration (Publication V) are needed. As the EDN is considered as the 

foundation of organizational layer of integration, Publication IV provides an important 

contribution to the research question of this thesis. It focuses more deeply on the EDN, 

to find out how it conducts ERP system development, and especially how problems 

emerge and relate to each other. Publication V discusses the concept of integration 

governance, its relevance and impact on integration problems and provides practitioners 

with recommendations for better integration governance.  

3.2 Research epistemology 

Empirical research can be conducted by using qualitative or quantitative methodologies. 

Quantitative research methods have been developed for studying natural sciences and 

natural phenomena, whereas qualitative methods were originally developed for social 

sciences to study social and cultural phenomena. Later, qualitative research methods have 

become common in technical areas, such as software engineering (Seaman, 1999) and 

information systems (Myers, 1997). In information systems, there has been a shift from 

technical to organizational and managerial issues. This calls for application of qualitative 

research methods and has increased the interests in adopting them (Myers, 1997).  

Today, qualitative research methods are essential in information systems research 

because of the central role of human behaviour in information systems development, and 

due to the fact that information system development introduces, besides technological 

challenges, also numerous organizational and management issues (Myers and Avison, 

2002). Qualitative methods are especially useful when the goal is to understand a 

phenomenon from the point of view of practitioners, and when a rich social and 
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institutional context is important for the understanding (Kaplan and Maxwell, 2005). 

Qualitative methods help researchers to understand people in their social and cultural 

contexts (Myers, 1997). Given the organizational, as well as managerial and social aspects 

of the topic, a qualitative research approach was found suitable when approaching the 

research goals of this thesis. Well-known qualitative research methods include the 

Grounded Theory, action research, case study research and ethnography. A variety of data 

sources can be used, including observation, participatory observation (fieldwork), 

interviews, questionnaires, documents and text, and also the researcher’s impressions and 

reactions. Besides dividing empirical research to quantitative and qualitative approaches, 

research can also be categorized by epistemology. An epistemology is the hidden 

assumption behind the research, defined by how the researcher views the reality. 

Qualitative research can have different epistemologies. It can be positivist, critical realist 

or interpretive (Orlikowski and Baroudi, 1991).  

Positivism considers the reality to be given objectively. The reality can be described by 

measurable properties that are independent of the researcher who is observing the 

phenomena. Positivists test theories in order to increase the predictive understanding of 

phenomena. Formal propositions, quantifiable measures of variables, and hypothesis 

testing are characteristics of positivist research. According to the critical school of 

research, social reality is historically constituted and it is produced and reproduced 

constantly by people. Even if people try to change their social and economic 

circumstances, their ability to do so is constrained by various forms of social, cultural and 

political domination. Critical research focuses on the oppositions, conflicts and 

contradictions in contemporary society, with an attempt to eliminate the causes of 

alienation and domination. Researchers applying interpretive epistemology state that 

access to reality, which can be given or socially constructed, is only through social 

constructions such as language, consciousness and shared meanings. Interpretive research 

aims to explain and understand phenomena through meanings that people give to them – 

through human experience. In contrast with for example positivist research, dependent 

and independent variables are not defined in interpretive research. Instead, the focus is on 

constructing a theory. (Walsham, 1993) 

The approach taken in this thesis is interpretive, because it aims at making sense of the 

full complexity of the integration phenomenon in its organizational, managerial and social 

contexts. 

3.3 Grounded Theory 

The Grounded Theory (GT) is a qualitative research method that allows developing 

theory iteratively based on systematically collected and analysed data (Corbin, 2008). The 

objective of GT is to build a theory by creating a descriptive narrative through analysing 

the data (Corbin and Strauss, 1990). It is an inductive methodology to discover a theory, 

by developing general features of a topic while simultaneously grounding the account in 

empirical observations or data (Myers, 1997). A notable feature of GT is that instead of 
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testing the applicability of existing theories or models in practice, it focuses on developing 

new theories (Wagner et al., 2010). Because of this, the research often starts from data 

analysis, and the research questions may emerge during the process of analysis.  

Furthermore, literature research can be done after the main theories have emerged from 

the data (Glaser and Strauss, 2009). 

Different variants of Grounded Theory exist. Straussian GT aims at producing a theory 

that has relevance in the situation, aids understanding and guides action and practice 

(Corbin, 2008; Strauss and Corbin, 1998). It is acknowledged that this is the broad goal 

of all grounded theory approaches. The original version was developed by Glaser and 

Strauss in 1967. Later, two schools in GT were formed: Glaserian and Straussian. There 

is also a hybrid version of these two. In addition, constructivist grounded theory has been 

developed by Charmaz (2006). These variants have some differences, and they are 

suitable for different situations. For example, the Glaserian approach offers more freedom 

for the researcher, while the Straussian approach provides more specific techniques for 

data analysis (Wagner et al., 2010). 

GT is useful in developing context-based and process-oriented descriptions and 

explanations of phenomena (Myers, 1997). It has also been identified as suitable when 

investigating social problems or situations to which people must adapt (Corbin and 

Strauss 2008). GT has been identified to be a proper method when trying to understand 

complex phenomena, and it allows broader viewpoints on the examined topics, compared 

to quantitative approaches. Thus, GT is feasible in situations in which the researcher 

cannot rely on his/her previous experience. Further, it has been identified suitable when 

investigating broad, substantive areas with little existing knowledge, or on the other hand, 

areas that are well known to gain novel understanding (Corbin and Strauss, 1990). 

In GT, data is usually collected by interviewing or observing one or several cases, but 

other sources of evidence like written documentation or other archive material can be 

used as well (Urquhart et al., 2010). The specific approach to theory development is the 

key difference when compared to other methods – GT suggests that there should be a 

continuous interplay between data collection and analysis. One of the benefits of GT is 

that it allows the researcher to trace back to the original sources of data in order to observe 

how the theory has been developed and how different instances of data have emerged into 

concepts and relationships between them (Corbin, 2008).To enable the traceability, the 

Strauss-Corbin version of GT offers clear guidelines for the data analysis (Corbin and 

Strauss, 1990). 

3.3.1 Justification and application of GT 

The Grounded Theory was chosen as the research method for this thesis for several 

reasons. As an inductive research method that is based on rich real-world research data, 

GT is suitable for approaching complex organizational phenomena, such as enterprise 

system integration (Charmaz, 2006). As stated above, integration is a socio-technical 

endeavour making the role of the network of stakeholders and human interactions evident 
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(de Albuquerque and Simon, 2007). Respectively, integration is not purely a 

technological challenge, but includes also collaboration and knowledge sharing among 

the various stakeholders in the EDN (Welker et al., 2008). The specific focus on the 

organizational aspects of integration required in-depth knowledge of the different 

stakeholders in EDN. Therefore, the subject needed to be approached with an iterative 

inquiry into practice and with investigation of the issues presented from different 

viewpoints. GT allowed the investigation of an EDN without having a predefined 

theoretical model in mind. The EDN was investigated from the viewpoint of one 

stakeholder to another, collecting and analysing the data iteratively, which was well 

supported by GT. Thus, GT was deemed especially suitable for investigating enterprise 

systems integration in depth. 

In addition, as a result of the initial project phase, it was noted that so far GT had not been 

widely utilized to investigate enterprise systems integration (Kähkönen and Smolander, 

2013). The Strauss-Corbin version was chosen to be utilized instead of the Glaserian 

version (Glaser and Strauss, 2009). This choice was partly made due to the fact that the 

former provides more clearly defined guidelines and techniques for data analysis (Wagner 

et al., 2010), making it suitable for a doctoral student. In addition, the co-authors were 

more familiar with the Straussian version of GT, and more reference material was 

available for it. 

3.3.2 Open coding 

The Straussian version of GT consists of three coding procedures: open, axial, and 

selective coding. In open coding, the transcribed interview data is first labelled with codes 

that capture the meaning of the current piece of data. The most important procedure in 

open coding is constant comparison between pieces of data in order to find similarities 

and differences, and classifying the data into categories by identifying the leads in the 

data. This process is also called categorizing. The software tool Atlas.ti was used for this 

purpose.  

 

Figure 8: An Example of open coding with Atlas.ti 
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In open coding, the data is labelled by interpreting the meanings in it. ‘Flexibility’, 

‘deploying the system’, ‘dedicated persons’, and ‘client-vendor relationship’ are 

examples of codes that were created. The codes were also divided into categories in order 

to give a more concrete meaning for the code. For example, ‘structural change’, if 

appearing without a category, is ambiguous, but providing the code with a category, as in 

‘Adopting organization: structural change’, will make the code more meaningful by 

specifying that it is the organization whose structure has changed. Sub-categories provide 

the category with more explanatory power (Strauss and Corbin, 1998). The category is a 

broad phenomenon, as it can be a problem, an issue, an event, or a happening that is 

significant for the respondents. The sub-category provides more details about the 

phenomenon, by answering questions such as when, where, why, who, and with what 

(Strauss and Corbin, 1998). Basically, any individual code that has plenty of instances in 

the data can be separated further into its own category with properties of its own. This 

was done to ‘ERP strategy’, which was originally a single code inside ‘Adopting 

organization’.   

In open coding, it is common to consider the level of abstraction constantly. This means 

that individual codes describing the same phenomenon can be merged. For example, 

‘Integration: differences in projects' and ‘Integration: similarities in projects’ were 

merged into the category ‘Integration: project characteristics’. In this case, a more abstract 

category was created while losing some level of detail. However, this was done in order 

to avoid the formulation of codes with only a few instances. Similarly, if it seemed that a 

code would have too many instances, it could be divided into several codes. 

3.3.3 Axial coding 

In axial coding, associations between the categories are formed. Axial coding is the act 

of relating categories to other categories, i.e. examining how the categories crosscut and 

link (Strauss and Corbin, 1998). Basically, this means the interpretation of the codes, 

categories, and properties developed in open coding with the goal of refining the 

constructs and making them more abstract and theoretical (Urquhart et al., 2010). 

According to Strauss and Corbin (1998), the following tasks are done during axial coding:  

1. Laying out the properties of a category and their dimensions (a task that begins during 

open coding) 

2. Identifying the variety of conditions, actions/interactions and consequences associated 

with a phenomenon 

3. Relating a category to its subcategories through statements denoting how they are 

related to each other 

4. Looking for cues in the data that denote how major categories might relate to each 

other. 

During the process, new codes and categories may be formed based on the associations. 

Open and axial coding are not necessarily sequential steps in the analysis process, but are 

often done concurrently. Network diagrams can be constructed to facilitate axial coding. 

A network diagram allows formulation of chains of events, which assists the analysis 
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process.  Figure 9 shows an example of a network diagram that was created to examine 

the emergence of one integration challenge in Publication V. For example, in the upper 

right corner of the diagram, it can be seen that ‘commitment of stakeholders’ and ‘skilful 

project management’ mitigate the risks associated with ‘change management’. The latter 

is a challenge that is associated with ‘deploying the ERP system’ to facilities. ‘Usability’ 

is the one of the characteristics of the system that is related to t ‘end users’ and ‘change 

management’. 

 

Figure 9: An example of a network diagram created by using Atlas.ti 

 

As the data is collected and analysed iteratively, the main question is when to stop the 

process. When a theory emerges, sharper focus is needed on some particular aspects of it. 

At the same time, the categories, dimensions, and properties become more refined as more 

data is being collected. The situation when the researcher finds out that a new set of data 

will not bring significant new codes, categories and/or relationships, is called theoretical 

saturation (Corbin, 2008). In GT, the coding is continued until theoretical saturation is 

reached. This means that no new codes or categories emerge, the development of new 

categories is dense, or the relationships between the categories are well-established and 

validated (Corbin and Strauss, 1990). The creation of new codes is usually stopped when 

there are indications of theoretical saturation, i.e. it is noticed that no new codes emerge 

from the data, and already observed phenomena and patterns are repeated. At this point, 

the researcher has good understanding of the data and s/he is able to move to the final 

coding stage: selective coding. 
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3.3.4 Selective coding 

Selective coding is the ‘process of integrating and refining the theory’.  In selective 

coding, the core category, also called as central category, is chosen. The relationships of 

other categories to the core category are interpreted. The whole data can be revisited and 

looked from the perspective of the core category to support and explain the emerging 

theory.  It represents the main theme of the research. It is important to explain in detail 

how the analysis progressed to selective coding. This will help other researchers, 

regardless their theoretical background, to follow and understand how the 

conceptualization was done. The core category can be one of the existing categories, or it 

may happen that no category captures the story completely. In the latter situation, a more 

abstract term is needed. (Strauss and Corbin, 1998) 

3.4 Research process  

The four-phase research process, along with the different research activities, is illustrated 

in Table 5. The table shows the outcomes, the publications made in each phase. Also, the 

research approach and the related cases of each publication are displayed.  

3.4.1 Preliminary phase 

The goal of the preliminary phase was to get familiarized with the research area and to 

establish a basis for the research. During this phase, a systematic mapping study 

(Kähkönen and Smolander, 2013) was made. The purpose was to find out what kind of 

research has been conducted on integration in the context of ERP systems. This phase 

gave an idea for conducting data collection. At the end of the preliminary phase, a plan 

for the first data collection round was made by designing the interview themes to be used. 

3.4.2 The first data collection round 

The second phase of the research process started with data collection through interviews. 

The main goal of the first interview round was to identify the most relevant stakeholders 

and organizations involved in ERP development, as well as the challenges encountered 

during ERP system development. The aim was also to understand the role and nature of 

integration in ERP development better. This inquiry into a complex organizational 

phenomenon led to an approach in which, instead of determining a large number of fixed 

questions addressing specific areas of interest, the questions for the interviews were open-

ended, focusing on the interviewees’ experiences in the ERP project. For example, major 

challenges and successes experienced in ERP development were discussed with the 

interviewees. More detailed questions were asked on the basis of the responses. This way, 

a rich set of data for further investigation was retrieved. 

The themes of the semi-structured interviews consisted of 1) stakeholders in ERP 

development, 2) the interviewee's experiences, 3) the issues considered successful, and 



3.4 Research process 65 

4) what should have been done otherwise. Each interview was conducted onsite at the 

case organizations and lasted 11–111 minutes; the average was about one hour per 

interview. Two researchers were present in most of the interviews, which were recorded 

and later transcribed. In addition, the researchers took notes to reflect on their 

impressions. Secondary research material, such as management documents, meeting 

minutes, reports, and project plans, were collected. However, these materials were not 

very significant; although they helped the researchers understand the organizations and 

their structures and governance models. During the first round, 45 persons with varying 

roles in ERP development were interviewed. The interviews were conducted in February–

May 2013, and two additional interviews were conducted in February 2014.  

Data collection began in each case with an interview with the main contact person in the 

case organization (e.g., the CIO). The goals of the research project were briefly presented 

to her/him in order to identify the right persons to interview. In general, the snowballing 

technique (Corbin, 2008; Myers and Newman, 2007) in which the next interviewee is a 

referral from the previous one was used in selecting the interviewees. This allowed 

investigating each EDN by moving from one node to another, to pinpoint the key 

stakeholders, and to get multiple viewpoints on the same topics. It further enabled the 

testing of one source of information against others (Myers and Newman, 2007). The 

interviewees had different positions, ranging from upper management to mid-level 

management and developers, and included people from the client organization, an ERP 

vendor and third party companies.  

Publications II and IV were written on the basis of the data collected in the first round. In 

addition, two other publications (not included in this thesis) and a conference version of 

Publication IV (Alanne et al., 2014a, 2014b; Alanne and Kähkönen, 2014) were written 

during the first round. Conducting the research for these publications helped in 

understanding the case organizations and the research area better. 
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Table 5: Phases of the research process 
Phase Main activities Publications  Research 

approach 
Case 

1: The 
initial 
project 
phase 
 

Formulating the 
initial research topic 
 
Literature review 

  - 

2: The first 
data 
collection 
round 
 

Conducting the 1st 
interview round 
 
Data analysis (GT) 
 

Publication II  
 

Deductive 
case study  

Case A 

Publication 
IV  

Inductive 
multiple case, 
study (GT) 

Cases A, B 
and C 

3: The 
second 
data 
collection 
round 
 
 
 

Conducting the 2nd 
interview round 
 
Data analysis (GT) 

Publication I 
 

Inductive case 
study (GT) 

Case A 

Publication III 
 

Deductive, 
multiple 
interpretive 
case study  

Cases A, B, 
C, D, E and 
F 

Publication V 
 

Inductive case 
study (GT) 

Case A 

4: The final 
project 
phase  

Literature review 
 
Assembling the 
thesis 

   

 

It should be noted that all the publications in this thesis are based on the data analysis that 

was initiated after the first data collection round. However, GT is not described as a 

research method in all of the publications. Publications II and III are described as case 

studies. There are two reasons for this. The first one is the limited space available in 

conference publications. To describe the data analysis in GT fully, a fair amount of space 

is needed. Due to the strict space limitations of the forums of these publications, the 

decision was made to omit the full description of data analysis. Publication V did not have 

any space restrictions. The other reason was that conducting GT collaboratively is not 

always easy. The data analysis in Publication III was a collaborative effort between three 

researchers. However, Publication III was described as thematic analysis, because only 

categorization was done, but the relationships between codes or categories was not 

studied. In Publication IV, the data analysis was done in collaboration between two 

researchers by using online communication and collaboration tools.  

In the first round, the data was collected from three EDNs, labelled as Case A, Case B 

and Case C. These cases were selected based on access to these organizations. The 

following sections describe these EDNs briefly. 
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Case A 

The customer organization in Case A (referred to as YCorp from Section 4 onwards) was 

a large, global manufacturing organization with almost 30,000 employees. In 1996, the 

organization decided to implement a customized ERP system for sales and logistics, since 

the existing ERP products in the market did not support the company's specialized 

business processes and the varying nature of the end product. During the development, 

the company encountered many challenges, including an architectural redesign of the 

ERP system conducted by a middleware-providing company in the middle of the project. 

In addition, a merger with another company took place during the busiest implementation 

phase, complicating the project. Eventually, the project exceeded its intended budget and 

schedule. During the time of the interviews, the system was still in use as intended in all 

facilities worldwide. Despite the life cycle of the system being more than 20 years, it was 

still developed in cooperation with the same vendor, involving some of the same persons 

as in the beginning. However, technical development was mostly outsourced to low-cost 

countries. 

Case B 

The customer organization in Case B was a global service provider in retail business with 

over 1,000 employees. During the interviews, the company was renewing its ERP system 

with a customized solution. The old system no longer supported its critical business 

processes, including storage of customers’ property and extremely seasonal business 

logic. The company and the vendor had a joint history of over 15 years, as the same 

vendor had also provided the previous ERP system. Now the vendor aimed to build a 

general product out of the dedicated system. The project was initiated in 2008. By the 

time of the data collection (2013), initial rollouts were about to take place. The other 

stakeholders were an offshore department, corporation-level IT management, the vendor's 

subcontractors and their other customers, and various administrative entities. 

Case C 

The customer organization in Case C was a globally operating manufacturing 

organization with over 20,000 employees. In 2003, it decided to implement a customized 

ERP system for the raw material procurement business with a vendor. The project was 

initiated in 2006, with the first live version in 2008. At the time of data collection, Case 

C was still investing substantially in the project and in the maintenance work to improve 

the system. In 2011, unlike originally intended, the system was rolled out in new 

geographical areas where the core business processes were dramatically different than 

those in the focal country. This introduced several novel challenges. The vendor in this 

EDN was likewise a large multinational organization, and the cooperation had lasted 

several years. Other important stakeholders were offshored units, various administrative 

entities, and competitors taking part in a national standardization initiative. 
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The present author conducted the data collection in Case A personally while participating 

in some of the interviews in Case B. The interviewees and their organizations of the first 

data collection round are presented in Table 6  
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Table 6: Interviewees and their organizations in the first round data collection 
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3.4.3 The second data collection round 

Before conducting the second round of data analysis, a session with practitioners was 

held. In this session, the outcomes of the first round were discussed with the contact 

persons of the case organizations. The second data collection round was conducted in 

May and June 2014. This round focused more deeply on the integration issues that 

emerged during the first round. In total, six experts from Case A were chosen, based on 

the recommendations of the contact person. The question set included more detailed 

questions about integration issues, standards, technologies, organizations and 

stakeholders dealing with the issues. The present author conducted the data collection in 

Case A. Besides Case A, two additional organizations (Case D and E) were included in 

the second round. Table 7 shows the organizations and the roles of the interviewees in the 

second data collection round.  

Table 7: Data collection in the second round 

 

Based on the second round data collection, Publications III and V were written. In 

addition, the original version of Publication I (Kähkönen et al., 2014) was extended with 

the data from the second round. 

Case Size and 
industry 

ERP systems No. of 
interviews 

Role of interviewees 

A Large and global 
manufacturing 
enterprise with 
30,000 
employees 

Tailored 
system for 
sales and 
logistics  
SAP ERP for 
administrative 
processes 

6 -Business-IT negotiator 
-IT manager of business 
area 
-Manager of e-business 
and integration 
-Head of e-business and 
integration 
-Business support 
manager of a business 
area 
-Director of business 
process development 

D Large and global 
manufacturing 
and service 
provider 
enterprise with 
5,000 employees 

Tailored ERP 
system 

2 -Head of IT department 
-Manager of IT and 
enterprise engineering 

E Large and global 
manufacturing 
and service 
provider 
enterprise with 
1,600 employees 

A system 
based on 
Oracle 
products 

1 -Head of systems analysis 
& design 
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4 Overview of the publications 

This chapter introduces the five publications that this thesis consists of. Table 8 contains 

the titles and short descriptions of the publications, and explains the role of the present 

author in them. The appendix contains each publication at full length in their original 

format.  

Table 8: Publications included in this thesis 

 

The present author had a major role in all the publications. For Publications I, II, IV and 

V the author participated in the design and implementation of the data collection 

instruments, collected the data, and was the main author of these publications, writing 

major parts of them. Writing and data analysis of Publication IV was done collaboratively 

with the co-authors by using online word processors, and exchanging ideas constantly via 

Number of 
publication 

Title Description The role of 
the present 
author 

Publication I ERP System 
Integration: An Inter-
organizational 
Challenge in the 
Dynamic Business 
Environment 

Investigating the factors that 
have an impact on integration, 
specifically in order to 
understand its socio-technical 
nature  

 

Main author 

Publication II The Life Cycle 
Challenge of ERP 
System Integration 

Investigating the continuous 
nature of integration during the 
life cycle of an ERP system 

 

Main author 

Publication III Integration Obstacles 
during ERP 
Development 

Understanding the issues that 
make integration more difficult, 
and highlighting the fact that 
integration is an integral part of 
development 

 

Second 
author, 
contributing 
equally to the 
research  

Publication IV Explaining the EDN 
Challenges with 
Triggers, Root 
Causes, and 
Consequences 

Understanding the 
organizational setting (the ERP 
development network) that 
conducts ERP development  

 

Main author 

Publication V Lack of Integration 
Governance: Case 
Study on Causes 
and Effects 

Understanding the role of 
integration governance to 
manage the evolution of the 
ERP system landscape 

 

Main author 
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instant messaging applications. The collaboration also included face-to-face meetings. In 

Publication III, the present author is not listed as the corresponding author. However, he 

made a significant contribution to this publication by participating actively in the writing 

process and the design and implementation of the data collection. 

In the following, the publications are summarized based on their objectives and results, 

as well as their relation to the whole thesis.  

4.1 Publication I 

4.1.1 P I: Research objectives 

The main objective of this study was to investigate the factors that have an impact on 

integration. This was a suitable topic to be investigated in the beginning of the research 

process, because the author did not have much experience on the topic. Thus, the first 

objective of the study was familiarizing with the main case organization, as well as setting 

the directions for further studies. The following research question was set: What are the 

factors that have an impact on ERP systems integration? 

4.1.2 P I: Results 

Figure 10 displays the construct that was created as a result of the data analysis. Four 

groups of factors having an influence on ERP system integration in YCorp (the main case 

organization, Case A) were identified. The organizational landscape consisted of EPR 

strategy, Enterprise architecture, Political agendas, Practices supporting integration, and 

the Nature of an integration project. The studied company had an ERP strategy, which 

defined the scope of the customized ERP system in the company. The customized ERP 

system was integrated with the packaged ERP and was to be taken into use in any new 

facility in order to reach synergy benefits. When planning new features to the system, 

enterprise architecture was evaluated to investigate whether the new functionality could 

be achieved through integration, or if a similar feature existed already. Political agendas 

distracted the decision making concerning the core systems in YCorp. Additional 

integrations and more fragmented IT architecture were the result of political agendas.  

When deploying the customized ERP system to the facilities, the company had practices 

supporting the integration with facility systems. Together with the vendor, different 

approaches to deployment were established, depending on the characteristics of the 

facility system in question.  The nature of the integration project determined how easily 

the integration was carried out. The practices supporting integration enabled smooth 

deployment to facilities. On the other hand, integration projects were sometimes carried 

out in a non-systematic fashion. This was due to the fact that sometimes integration 

requirements were not found out first, which led to a situation in which a separate project 

was not established.   
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Figure 10: Factors influencing ERP system integration 

 

Besides the organizational landscape, the ERP system integration was affected by five 

different EDN partners. The suppliers of supporting software affected the decisions that 

the vendor made on base integration technologies for the customized ERP system. 

Consultants were needed to re-design the system architecture due to failed deployment in 

the first facility. The YCorp’s close relationship with the vendor, as well as the vendor’s 

expertise aided especially the integration with internal systems. The vendor had supplied 

some of the facility systems before and thus had knowledge on these systems, which 

facilitated integration. The business partners of YCorp introduced additional systems to 

be integrated, and some of the integration requirements emerged directly from them. 

Standardization partners were involved when developing supply chain collaboration 

further.  

System level factors had an impact on the integration. By having a fully customized 

system, the company could bypass some of the integration challenges that would emerge 

with a packaged ERP system. A customized ERP system was also considered more 

flexible than a packaged solution. For example, sometimes the architecture of the 

customized ERP system had to be modified according to organizational rearrangements. 

When deploying the system to a facility, the characteristics of the facility systems 

determined how easily the integration was carried out. The complexity of the IT 

architecture introduced challenging integration scenarios when trying to transfer the data 

between several different ERP systems. 

The business environment had an indirect impact on the integration by affecting all the 

other three groups of factors. The business environment defined the domain YCorp 

operated in, and it also determined the business partners and standardization partners to 

cooperate with. The economic situation affected the ERP strategy. Because of cost cutting 

in YCorp, business process improvement through a mobile infrastructure and applications 

was postponed. These would have enabled tighter integration with the business partners.  
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The business environment also defined the business process support of the ERP products 

in the market, which was the main reason for YCorp to build a customized ERP system 

in the first place.  

4.1.3 P I: Relation to the whole 

The findings of Publication I highlighted the socio-technical nature of the ERP system 

integration and the role and impact of different organizations involved in it. The role of 

EDN has not often been emphasized in studies on ERP system integration. This study 

revealed that EDN should be taken into account, because the ERP system cannot be 

isolated from its environment and business partners. Considering the EDN is especially 

important when managing enterprise systems integration. Previous studies on the factors 

affecting ERP implementation and studies on ERP success factors overlap partially with 

the findings and also confirm them. For instance, a socio-technical model for ERP 

implementation has been proposed (Somers et al., 2000). In this model, the ERP 

implementation process is affected by the external environment and the organization 

itself. The model does not concern EDN, which may be explained by the early publication 

time of the study. Also, further analysis revealed that the business environment had no 

direct effect on the integration. Instead, this factor represented a meta-factor affecting the 

other factors.  

Although ERP success factors have been studied comprehensively, (e.g. by Momoh et 

al., 2010; Ngai et al., 2008), they are often organizational and lack the EDN perspective. 

The relationship between the customer and the vendor has been identified as a success 

factor in ERP implementation (Ngai et al., 2008). The findings support its importance in 

ERP system integration as well. In addition, the findings suggest that the vendor-

consultant relationship can have a key role when solving integration issues. Moreover, it 

has been noted that the success factors of EAI are similar to general ERP success factors 

– successful EAI needs to consider the factors on the levels of business, organization, 

technology and project, as well as environmental factors (Chowanetz et al., 2012; Lam, 

2005b). However, this classification does not address the role of EDN, either. Besides the 

role of the vendor, the evidence of the study in Publication I suggests the important roles 

of consultants and business partners in integration. This means that when managing 

enterprise systems integration, the company should not only maintain the relationship 

with the vendor organization, but also with other organizations in the EDN to be able to 

resolve the integration issues better. 

4.2 Publication II 

4.2.1 P II: Research objectives 

The objective of this study was to find out when the integration of the ERP system with 

other enterprise information systems take place during the life cycle of the ERP system. 

Given the life span of over 20 years of the examined ERP system at YCorp, this offered 
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a possibility to examine integration from this perspective. The following research 

question was set: How does integration evolve during the ERP system life cycle? 

4.2.2 P II: Results 

Empirical observations were compared with the four existing life cycle models (Esteves 

and Pastor, 1999; Markus and Tanis, 2000; Rajagopal, 2002; Ross and Vitale, 2000). In 

the following, these models are referred to as Model 1 (Esteves and Pastor, 1999), Model 

2 (Markus and Tanis, 2000), Model 3 (Ross and Vitale, 2000) and Model 4 (Rajagopal, 

2002). Four observations that contradicted these models were made. 

• Integration should be emphasized in the early phases. 

 

Making decisions on system architecture and choosing the integration technologies turned 

out to be critical in the beginning of the project. The system architecture had to be 

redesigned because of the poor performance of the system that occurred when deploying 

the system in the first facility. It appeared that the scope of the system was not fully 

realized and it increased further as a merger with another company took place during the 

implementation phase. It was argued that more comprehensive validation of technological 

solutions should have been done when making decisions on technologies in the design 

phase.  

Even though the life cycle models have dedicated phases for the acquisition phase of an 

ERP project, none of the models emphasize the integration capabilities of the ERP system. 

Model 1 highlights minimizing the need for customization and analysing the maintenance 

services in the acquisition phase. Model 3 suggests that decisions on process change and 

standardization have to be made in the design phase. Model 2 lists general tasks that are 

to be done in project chartering, such as selecting the package, identifying the project 

manager, and approving the budget and schedule. Model 4 suggests choosing appropriate 

technology and cost benefit analysis as tasks that are carried out in the adoption phase. 

On the basis of the study in Publication II, the integration capabilities of the ERP system 

have to be emphasized in the early phases in the ERP system life cycle.   

• Deployments of the ERP system are continuous. 

 

Deploying the system to facilities and integrating it with the facility systems was a 

continuous effort that was started during the busiest implementation phase. The last 

legacy system was shut down in 2004 and the project phase of the ERP system 

development, originally indented to be completed before the year 2000, was considered 

completed. However, roll-outs to new facilities were still ongoing. As the company grew 

bigger, the scope of the ERP system increased and introduced more facilities to be 

integrated with. After the project phase, the business of YCorp extended to new 

geographical locations, and some of the original facilities were shut down. During the 

time of the interviews in 2013, deployments to new facilities were going on in Europe, 

South America and Asia.  
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The life cycle models mainly suggest that internal integration of the ERP system, 

including deployments to facilities and also replacing the legacy systems, take place 

during the project phase. However, this was not the case in YCorp. Model 1 considers 

deployment of the system as an activity of the project phase. Similarly, Model 2 suggests 

that system integration and rollout take place during the project phase. According to 

Model 3, the system goes live during the implementation phase and is later stabilized. 

Model 4 suggests that the integration of functional units is realized during the acceptance 

phase, and organizational integration is realized during the routinization phase. Based on 

the findings of the study in Publication II, it can be claimed that contrary to what the 

existing life cycle models suggest, deployments of an ERP system are continuous, instead 

of being realized during the project phase and stabilized after it. 

• External integration with the supply chain should start early. 

 

Because the ERP system of YCorp was very much supply chain -oriented, integration 

with external systems and collaboration with customers and business partners started 

already during the project phase of the system. A web interface to the system was initiated 

in order to let the customers access the desired information. Furthermore, to enable supply 

chain collaboration, e-business standardization activities were considered during the 

project phase. Moreover, it appeared that the system had to enable integration with 

external systems, which were originally not intended to be integrated with.  

According to Models 1 and 3, external integration takes place after the implementation. 

Models 2 and 4 suggest that extending the system starts a new cycle, which revisits all 

the previous phases. However, they do not emphasize the role of standardization or other 

organizations involved in ERP system integration during the life cycle. It can be claimed 

that external integration with the supply chain should start in the early phases of the life 

cycle. It involves, besides the integration of systems, collaboration with business partners 

and standardization organizations. 

• Integration is never fully achieved due to constant change. 

 

In contrast with the life cycle models, it appeared that integration is never fully achieved, 

due to the constantly evolving organizational landscape and business environment. This 

was especially highlighted by the conflicting political agendas of the different managerial 

units of YCorp. They caused certain application logic previously automated by the ERP 

system to be replaced by integrating the system with additional external systems. These 

changes introduced a need of such kind of integration that cannot necessarily be 

considered as ‘extension’ or ‘adding new capabilities to the system’. Because of this, the 

IT architecture became more complex, which led to increased costs. Besides extending 

the system with additional capabilities, it was necessary to adjust the system constantly 

along with the organizational changes. Thus, it can be claimed that ERP system 

integration is never fully achieved. This calls for approaches to managing ERP system 

integration throughout the life cycle to avoid increased complexity and costs. 
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4.2.3 P II: Relation to the whole 

Besides in this study, the limitations of the existing life cycle models have been discussed 

in a study about maintenance and support during the ERP system life cycle (Law et al., 

2010), which concludes that maintenance and support are activities taking place during 

the whole life cycle instead of just in the post-implementation phase. Similarly, the impact 

of EAI technologies on the life cycles of information systems has been studied (Irani et 

al., 2003). The authors state that the utilization of integration technologies such as EAI 

are changing the traditional life cycle models. It is also notable that the examined life 

cycle models were published before the academic interest towards enterprise systems 

integration increased in the mid-2000s (Kähkönen and Smolander, 2013).  

Another reason that may explain the misfit between the findings in Publication II and the 

life cycle models that were examined is that the focus of the existing life cycle models is 

other than integration. For example, Model 4 is more user-centric, as the relations of the 

users to the system are described in it. Models 2 and 3 focus on organizational 

performance. Moreover, Models 3 and 4 have not been originally developed for ERP 

systems, but they are based on the adoption of generic information systems. Markus and 

Tanis (2000) suggest that their model may not be suitable in the context of an extended 

ERP, where the system collaborates closely with the supply chain. The findings in 

Publication II support this claim, as the ERP system of YCorp was very much oriented 

towards the supply chain, where standardization and integration with partners’ systems 

were essential since the pre-implementation phase.   

To summarize the four observations, the existing life cycle models give a non-realistic 

image on integration. Relying on them when making decisions on integration may lead 

to undesired consequences. Thus, they should not be used as guidelines when developing 

strategies for the management of enterprise information systems. Enterprise systems 

integration is a continuous process which needs to be managed throughout the life cycle 

of the ERP system.   

4.3 Publication III 

4.3.1 P III: Research objectives 

By utilizing empirical data from 5 organizations, Publication III aimed at identifying 

barriers to integration. It extends the findings from Publication I, but focuses on issues 

that hinder integration, instead of ones that enable or are related to it. Another objective 

of Publication III was to examine the linkage between integration and development, 

which, according to the life cycle models examined in Publication II are sometimes 

considered separate activities. The following research questions were set: 1) What issues 

hinder integration? and 2) How do issues hindering integration relate to general ERP 

development challenges?  
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The aim of this study was to enable better understanding of enterprise systems integration 

by examining the issues that hinder it. Due to the challenging nature of ERP projects, a 

considerable amount of literature has focused on critical factors in these projects (Aloini 

et al., 2007; Dezdar and Sulaiman, 2009; Finney and Corbett, 2007; Momoh et al., 2010; 

Nah et al., 2001; Ngai et al., 2008; Shaul and Tauber, 2013). However, these studies have 

not addressed integration issues widely. Integration has been mainly seen as something 

that is finished during the project phase of the system development, such as in terms of 

data management between legacy systems. However, as concluded in Publication II, 

instead of being an outcome or an activity occurring during a single phase, in the context 

of ERP systems, integration is a continuous activity conducted during the whole life cycle. 

4.3.2 P III: Results 

In total, 31 integration obstacles were identified in the data. These obstacles were mapped 

with categories of general ERP challenges extracted from the literature (Aloini et al., 

2007; Dezdar and Sulaiman, 2009; Finney and Corbett, 2007; Momoh et al., 2010; Nah 

et al., 2001; Ngai et al., 2008; Shaul and Tauber, 2013). The literature categories and the 

integration obstacles are presented in Table 9.  

Table 9: Integration obstacles divided into general ERP challenge categories 
Categories of general ERP challenges presented 

in the literature  

Integration obstacles derived from 

the data 

Cases 

Intra-organizational environment 

Issues related to organizational characteristics, 

culture, as well as the organization’s experience in 

ERP projects 

Complicated end product A 

Inexperience in integration projects A, E 

Heterogeneous operating environment C 

Different strategic interests of 

business units 

A 

Inter-organizational environment 

Issues related to the external environment, such as 

conflicts between the organizations, poor 

management of partnerships with these 

organizations, and underperformance of either the 

vendor or the consultant 

Sanctions in licensing  E 

Competitors taking new technologies 

into use 

A, C, E 

Failing to commit customers in 

integration projects 

A, D 

Discovering a way to satisfy 

customers by integration  

A, E 

ERP-product selection and implementation 

strategy  

Issues regarding selecting and comparing different 

ERP products 

Selecting unsuitable integration 

technologies 

A 

Troublesome management of 

integration product licenses  

A, E 
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ERP system characteristics  

Issues related to the quality of the ERP system  

Design flaws in the ERP system A 

Incompatibility of the ERP system A 

IT-infrastructure and legacy systems  

Problems in integrating the ERP system with other 

systems and converting the data between the 

systems, as well as managing the master data 

Characteristics of integrative systems A, B 

Complex systems landscape A, D 

Troublesome migration A, B 

ERP software development and configuration  

Issues dealing with requirement specification, 

definition and changes, system configuration, and 

software development tools and methods. Also 

issues related to troubleshooting and functional 

testing of the software 

Poor evaluation of integration 

requirements 

A 

Slow development process A, B, C 

Inadequate testing of integration A 

Lack of knowledge in integration  A, E 

Business visioning and planning  

Issues in the creation of the business case for the 

system, setting up business goals and justifying the 

ERP acquisition financially 

Cost cutting hindering integration 

projects 

A 

Insufficient identification of business 

needs and evaluating the benefits of 

integration 

A 

Organizational management and leadership  

Issues related to top level management's 

involvement, capabilities and actions in the project 

Top management does not understand 

integration 

A, C, D 

Top management does not support 

integration 

A, D, E 

Lack of company-wide policies for 

integration  

A, D 

Project management  

Issues regarding the scope, responsibilities, and 

resources of the project. Also issues related to 

crisis and expectations management  

Troublesome management of 

integration projects 

A 

Project team and human resources  

Challenges related to structure and composition, 

and skills of the people in the project team. Also 

issues related to empowerment, motivation and 

incentives 

Lack of integration experts D 

No dedicated persons for integration D 

Quality management and evaluation  Not measuring integration projects  A 
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Challenges related to measuring the performance 

and acceptance of the system 

Change management  

Issues related to business process re-engineering, 

training and education. Also factors related to 

misunderstanding of the change caused by the 

system and its implications to organizational 

culture, personal factors and political issues 

Need for comprehensive training A, C, D 

Change resistance of the personnel  A 

Communication and coordination 

Factors related to communication style, coverage 

and planning. In addition, issues related to 

knowledge management and unsuitable 

communication tools 

Lack of collaboration A, D, E 

 

4.3.3 P III: Relation to the whole 

The main contribution of this study is increasing the understanding of integration in the 

context of ERP systems. The current literature on ERP challenges focuses mainly on the 

challenges encountered during the main ERP project and highlight the technical issues 

when interfacing with legacy systems (Aloini et al., 2007), incompatible existing systems 

(Nah et al., 2001), and data management and conversion (Shaul and Tauber, 2013). The 

findings in Publication III proposed that technical challenges are only a subset of the 

integration obstacles that are encountered in organizations.  

The identified integration obstacles were interrelated with all the 13 categories of general 

ERP challenges derived from the literature. This shows that integration should not be 

viewed as a separate task that is finished during an ERP project. Instead, integration is 

tightly coupled with ERP development, and it is a continuous effort requiring attention 

during the entire life cycle of the system. Some integration obstacles that have not been 

widely covered in the ERP literature before were identified. These were political 

sanctions, management of product licenses, lack of measurements for integration projects, 

discovering a way to satisfy customers by integration, lack of previous experience on 

integration projects, and lack of company-wide policies for integration.  

The challenges and barriers in enterprise application integration and in e-government 

have been studied e.g. by Hung et al., (2015), Lam, (2005b) and Themistocleous (2004). 

Themistocleous (2004) has identified 12 application integration barriers. The findings in 

Publication III can be considered as an extension of this list. In line with 

Themistocleous’s findings, change resistance, not having comprehensive training, and 

lack of technical skills were found to be barriers for integration. However, costs were 

identified as a barrier only in one case. Another study about critical factors of adopting 

EAI revealed technical, organizational and environmental dimensions that had a major 
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impact on integration in a health care environment (Hung et al., 2015). The authors found 

that top management support did not have a high impact on EAI integration. In our study, 

however, it was identified that top management support was a critical barrier in three of 

the case organizations in the manufacturing domain. Similar to the healthcare domain, 

external pressure from competitors appeared to introduce integration challenges in three 

of the case organizations in the manufacturing domain.  

To summarize, as with Publication II, this paper also showed that integration is not a 

separate activity that is conducted at a certain time during the ERP development project, 

but instead, integration is an integral part of ERP development throughout the life cycle 

of the ERP system. It is a continuous effort that needs careful planning and management 

to be realized.  

4.4 Publication IV 

4.4.1 P IV: Research objectives 

One of the main conclusions made in Publication III was that integration should not 

actually be viewed separately from development, and the general ERP development 

challenges are tightly coupled with integration obstacles. Therefore, by answering the 

following research questions that were set for Publication IV, important knowledge on 

organizational aspects of enterprise systems integration could be revealed. The following 

research questions were set:  1) What are the challenges in EDNs?  and 2) How do these 

challenges interrelate? The aim of this publication was to understand how EDNs operate 

and develop ERP systems collaboratively.  Empirical data from three EDNs was utilized. 

4.4.2 P IV: Results 

Based on the characteristics of the EDN challenges and the directions of the associations 

between the challenges (as presented in Figure 11), EDN challenges were categorized 

into three types: consequences, root causes, and triggers.  
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Figure 11: Associations between EDN challenges 

 

Operational problems (project management, software development, and communication 

problems) were identified as consequences, because these problems were mainly effects 

of the changing EDN structure and relationship conflicts. Relationship conflicts 

(difficulties with third parties, differing objectives, blind trust, inefficient customer–

vendor collaboration, and power imbalance) were the fundamental issues, root causes, 

behind the operational problems. Changes in EDN structure (joining and departing 

organizations, as well as organizational rearrangements) are triggers that affect the root 

causes and consequences. Figure 12 presents an explanation for EDN challenges by 

describing the interrelations of the different types of EDN challenges. Root causes can 

either reinforce or cause operational problems (Arrow 1 in Figure 12). The triggers may 

generate new issues directly at the operational level of the development (Arrow 2) or have 

an effect indirectly by making the root causes more severe (Arrow 3). 
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Figure 12: A model explaining the challenges in ERP development networks 

 

Operational problems that are noticeable in day-to-day development work are 

consequences. They are the results of other types of EDN challenges (triggers and root 

causes). It was not found that that these consequences would lead to new EDN challenges; 

that is, that they would become triggers or root causes. However, they can be related to 

each other, as for example poor communication hampered software development.  

Relationship conflicts are root causes. These conflicts are fundamental issues behind the 

operational problems in ERP development. In practice, root causes may not be as visible 

challenges as consequences. Instead, root causes and consequences may reinforce either 

each other or make the operational problems more severe. Root causes may evolve over 

time, without any direct effect by another EDN challenge. For instance, inefficient 

collaboration between the customer and the vendor drifted subconsciously to a current 

situation in which collaboration was not considered as efficient as earlier. Furthermore, 

one-sided decision-making, resulting from organizations drifting slowly apart, caused 

difficulties in software development when the vendor was unable to contribute to 

planning the new system features. Another example of a root cause that was established 

over time was blind trust between the customer and the vendor. When there was blind 

trust between the stakeholders, their competencies were taken for granted, and formal 

cooperation methods were bypassed. This led to misaligned development needs and 

overlapping development activities. However, differing objectives and difficulties with 

third parties emerged sometimes after an organization joined the EDN. In other words, 

changes in the EDN structure triggered these issues, which further caused operational 

problems. This indicates that root causes do not necessarily emerge over time but instead, 

can be triggered by changes in the EDN structure.  
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The changes in EDN structure, i. e. events that alter the EDN in terms of rearrangements 

in organizations and individual persons’ job positions, were considered as triggers. New 

organizations joining the EDN and rearrangements in the existing organizations caused 

operational problems directly. As an example, it was found that the temporary 

involvement of third-party organizations or personnel losses immediately placed certain 

pressures on existing documentation standards and communication methods. Likewise, 

structural changes in the organization, for example, when a vendor outsourced their 

operations, introduced problems in project management and resourcing. However, 

triggers also caused operational problems indirectly by introducing, for example, 

differing objectives. In YCorp, an organizational rearrangement enabled more 

independent decision-making by different units and introduced differing objectives. This 

increased complexity and software development costs. Similarly, in Case C, the absence 

of a committed local project manager in another country halted the project completely. 

The main difference between the triggers and the root causes is that triggers are onetime 

events, while root causes have more permanent characteristics. In addition, triggers 

illustrate that the changes in the EDN structure are not necessarily controllable by the 

organizations. Unlike root causes, triggers are not the result of other types of EDN 

challenges, but initiate other types of EDN challenges instead. To sum up, triggers cause 

operational problems (consequences) directly or indirectly by introducing relationship 

conflicts (root causes). 

4.4.3 P IV: Relation to the whole 

This study contributes to the fields of ERP and IS research. It approaches ERP 

development and its challenges from the EDN perspective, an area that has so far lacked 

attention. Despite the fact that the three cases were unique and from different contexts, 

the 10 challenges were similar in all three EDNs. The study further illustrates how EDN 

challenges appear and interrelate in practice, and provides an explanation for them. The 

main contribution is the identification and the linkage of the changes in the EDN structure, 

relationship conflicts and operational problems (namely triggers, root causes, and 

consequences). This helps us to understand ERP development and the reasons for its 

problems in complex organizational settings. Because integration is an integral part of 

development, as identified in Publication III, the findings in Publication IV also 

contribute to the field of enterprise systems integration. 

The individual EDN challenges are covered well in the literature. Previous ERP literature 

has not, however, shed much light on the relationships between the challenges (King and 

Burgess, 2006; Ram and Corkindale, 2014). The focus has been primarily on the 

consequences of the problems, which, according to the present analysis, are caused by 

root causes and triggers. Only a few studies have investigated the connections between 

critical success factors or challenges in ERP development. Akkermans and van Helden 

(2002) found that the critical success factors were interrelated in a way that a change in 

one could influence all the others either directly or indirectly. Similarly, (King and 

Burgess, 2006) constructed a dynamic model of ERP success that shows the 

interconnections between organizational context, supporters, and project organizations 
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and explains the vicious and virtuous cycles of ERP development. The present findings 

support the idea that the challenges in ERP development are more a combination of issues 

than the cause of any individual problem. Similarly, EDN challenges should not be 

viewed in isolation; they are linked. The present findings extend the current 

understanding of the interrelations of ERP challenges (Akkermans and van Helden, 2002; 

Bansal and Agarwal, 2015; King and Burgess, 2006). The findings in Publication IV 

provide a profound explanation for the interaction of EDN instead of examining the 

development from a single organization’s viewpoint. 

4.5 Publication V 

4.5.1 P V: Research objectives 

In the study in Publication V, an inquiry to YCorp was made with the aim to understand 

how and why its ERP system landscape (ESL) evolved during the life cycle of the long-

term customized ERP system, which by the time of the interviews (2013-2014) had 

reached the beginning of its retirement phase. The term ESL refers to the most important 

information systems and technologies related and integrated to the two main ERP systems 

of YCorp. Integration turned out to be a major issue when the company was trying to 

manage the complex array of systems. The study in Publication V answered the following 

research questions: 1) What where the causes that hindered integration governance? and 

2) What kind of effects did the omitted integration governance generate? 

4.5.2 P V: Results 

Figure 13 describes the evolution of the ESL of YCorp. Four different configurations of 

the ESL could be identified. The different systems are depicted with circles (LGS = legacy 

system, MES = manufacturing execution system, LS = logistics system), and the business 

processes related to these systems are depicted with rounded rectangles. The integration 

issues and challenges are marked with notes. The parts of the ESL, including business 

processes, systems and interconnections between systems that were affected by the 

integration issues are marked with a dashed line.  



4 Overview of the publications 86 

 

Figure 13: Evolution of the ERP system landscape (ESL) at YCorp 

 

Before Sys A, there were tens of legacy systems handling the business processes in sales, 

logistics and production planning (Configuration 1). When Sys A was implemented, these 

systems were replaced, as Sys A now handled the core processes of sales and logistics 

(Configuration 2). However, when integrating the business processes of production 

planning and manufacturing, the facilities caused changes to the integration strategy of 

Sys A. This led to different ways of deploying the system and made the boundaries 

between the systems fuzzier. Sys A had to be modified according to the needs of the 

manufacturing execution systems. Later, this caused the emergence of housekeeping 

issues, as the quality of data varied when looking for information about the facilities. It 
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was believed that this problem would not be likely to be solved during the life cycle of 

Sys A.  

As time passed and YCorp got bigger, new organizational units that became a part of the 

company were allowed to adapt the SAP template defined for the organization. As a 

result, local SAP ERP instances appeared (Configuration 3). This introduced complex 

internal integration scenarios involving Sys A, the global SAP ERP and local SAP ERPs. 

In addition, separate islands of logistics were formed, diminishing the scope of Sys A. 

Some application logic previously handled by Sys A, such as error checking functionality, 

had to be re-implemented in other systems. Later, delays occurred when querying 

logistics information from the multiple systems, and licensing costs increased due to the 

fact that the number of vendors had increased. In order to solve these problems, YCorp 

initiated a project to build a transport management system, in order to combine the 

logistics systems under one system. It was suspected that the original business goal of Sys 

A controlling the entire supply chain was not to going to be fulfilled during the life cycle 

of Sys A.  

Finally, one business unit currently paying for the major part of the development costs of 

Sys A hired an entirely new IT department to investigate the possibility to replace Sys A 

with the global SAP ERP. Piloting of the global SAP ERP was ongoing when the 

interviews for the study in Publication V were made, and several interviewees estimated 

that the retirement of Sys A had officially begun (Configuration 4). 

The ESL evolved in an unmanaged fashion because of certain managerial decisions made 

in the company. For instance, initially separate logistics systems were replaced by Sys A, 

which again was replaced by additional systems. Eventually, this was considered as a 

problem due to increased costs and unreliable data retrieval from these systems. A counter 

action (a transport management system) was under consideration. Alternatively, it was 

even suggested that it would be a reasonable investment to restore the logistics 

functionality to Sys A to solve the problem. This way, the decision to introduce the 

additional logistics system not only turned out to be unfeasible, but also required counter 

actions to be performed to fix the issue. With some of the integration issues, however, 

counter actions were not considered possible. For example, instead of solving the 

differing data quality issues caused by the fuzzy system boundaries, YCorp decided to 

‘live with the consequences’. 

The IT governance model affected each integration issue strongly. Due to the 

decentralized governance model that was introduced during Configuration 2, different 

organizational units could make independent decisions that were not aligned with the 

strategy defined for the whole organization. Both anomalies in the EPR strategy and 

additional integrations were happening partly because of the current, decentralized IT 

governance model in the organization. Similarly, underestimating the needs and impacts 

of integration was also partly caused by the decentralized IT governance that allowed 

different organizational units to steer the decision making. This allowed the development 

of Sys A to drift away from the originally agreed goals set for the whole organization.  
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Some of the integration issues could have been avoided with better decision making and 

evaluation of the impacts of the decisions. In addition, due to the fact that the prevalent 

IT governance model had a strong effect on the decision making, it can be concluded that 

the unmanaged evolution of the ESL took place due to omitted integration governance in 

YCorp. Some of the integration problems could have been avoided or at least mitigated 

with a proper integration governance, which can be defined as a sub-activity of IT 

governance activity that aims to ensure that integration needs and requirements are 

exposed and that integration is aligned with the goals of the organization.  

 

Figure 14: Causes and effects of omitted integration governance 

 

Figure 14 presents a construct describing the causes and effects of omitted integration 

governance. Each individual cause can make integration governance more difficult. The 

causes and effects can also be related to each other. For example, structural changes 

caused the prevalent IT governance model of the company to change from centralized to 

decentralized. As individual units could make more independent development decisions, 

problems emerged, and it became more difficult to establish an organizational vision for 

the ESL or to follow the original ERP strategy. On the other hand, lack of collaboration 

made it more challenging to establish a vision, or to establish architectural descriptions 

to handle the integration needs and requirements better. Organizational culture and cost 

cutting made the collaboration more difficult. The omitted integration governance caused 

several negative effects on the ESL. As the complexity increased, system quality issues 

emerged. The attempts to fix these issues increased the complexity even further. The 

effects of omitted integration governance may generate reflections that will further hinder 
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the governance efforts. For example, increased costs reinforced cost cutting and 

complexity made it more difficult to identify the requirements. 

4.5.3 P V: Relation to the whole 

Publication V contributes to the field of enterprise systems integration and IT governance 

by revealing the importance of integration governance and its relevance in complex 

environments where multiple systems and business processes are possibly affected by 

development and integration decisions. 

In addition to Publication III, evidence on barriers and obstacles for integration in 

different contexts have been presented in the literature (Hung et al., 2015; Kamal et al., 

2013; Lam, 2005b; Themistocleous, 2004). Even though the study in Publication V 

focused on a broader scope of integration than for example those of Kamal et al. (2013)  

and Themistocleous (2004), who have identified barriers for EAI adoption, the findings 

share some commonalities. Themistocleous (ibid.) identifies for example costs, high 

complexity in understanding the processes and systems in order to redesign and integrate 

them, and political impact (e.g. who controls the processes) as barriers for EAI adoption. 

The study in Publication V proved that all these issues make integration more difficult 

and especially hinder its governance. However, it was illustrated more precisely how the 

increased complexity generated extra costs afterwards, which prevented business process 

improvement. Also, on the basis of the findings it seemed that a better understanding of 

the ESL could have been achieved with closer collaboration and by having architectural 

descriptions of the ESL in place. Lam (2005) has investigated integration barriers in an 

e-government setting. He highlights that the stakeholders should be engaged in strategic 

planning. This aligns with the findings in Publication V, in which it was observed that 

unmanaged evolution was partly due to a lacking strategic vision for the future state of 

the ERP systems in use.  

Previous research on integration from the perspective of IT governance has mainly 

focused on mergers and acquisitions (Alaranta and Kautz, 2012; Henningsson and 

Carlsson, 2006; Mehta and Hirschheim, 2004; Wijnhoven et al., 2006). In the case of 

YCorp, the merger appeared to be a major cause that made integration governance more 

difficult. However, instead of focusing on a single phase or event in the life cycle of the 

system, integration governance should be carried out throughout the life cycle. It was 

found in a study about IT decision making that integration drives organizations to more 

centralized approaches for IT governance (Adams et al., 2007). This supports the findings 

in Publication V, as in YCorp’s case the movement from centralized to decentralized 

governance led to a more fragmented ESL, as well as political silos between the 

organizational units. This suggests that different IT governance models can have a serious 

effect on integration governance. In companies with decentralized IT governance, 

integration governance becomes a necessity, but even more challenging than in 

companies with centralized governance.  
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The findings share commonalities with the earlier findings of Ciborra (2001), who seeks 

to explain the dynamics of information infrastructure by questioning the rationale of top-

down approaches when managing these infrastructures. He argues that market forces, 

including cost reduction and technological innovations affect or form a business strategy 

that is implemented by the top-down fashion. This, however, causes surprises, side effects 

and unexpected outcomes, leading to compromises, and eventually to a drift of the 

infrastructure, which calls for more control. Similar unexpected outcomes and drift could 

be seen in YCorp’s case. However, it was especially the organizational changes and the 

decentralized IT governance model that led to weak integration governance, which was 

reinforced by the lack of collaboration and organizational culture.  

The evolution of the system landscape has been investigated in other studies as well. Lee 

and Myers (2004) found cycles of integration and disintegration that occurred during the 

life span of a system. Moreover, it has been suggested that as the IT architectures become 

more complex, it is necessary to perform housekeeping operations periodically to 

eliminate inconsistencies and redundancies (Chowanetz et al., 2012). It was indeed 

possible to identify a similar cycle of disintegration and housekeeping in YCorp when the 

functionality previously automated by an ERP system was delegated to other systems. 

Also, the desire of one business unit to pilot the SAP ERP to replace the existing system 

can be considered as an extreme housekeeping operation. However, by having a far-

reaching integration governance in place, some of the housekeeping operations and 

disintegration cycles can be avoided. Integration governance is also needed in major 

revision operations, such as migrations to other systems, especially for evaluating the 

costs and impacts of integration. Thus, integration governance is necessary when 

companies start to migrate from old ERP systems to new solutions. 

A longitudinal case study about reflexive standardization of healthcare systems revealed 

the socio-technical complexity of standardization efforts (Hanseth et al., 2006). A lot of 

similarities can be identified with the Publication V study in the evolution of the ERP 

system landscape of YCorp. In the study of Hanseth et al., the scope of the system which 

was supposed to automate the major parts of the business processes of hospitals 

diminished dramatically, being just one small system in the IT architecture. Similarly to 

the case of YCorp, a major integration solution was suggested to fix the current 

fragmented IT architecture. Moreover, the authors state that reducing the complexity is 

the single most important variable in the IS field that should be addressed. The findings 

in Publication V point out similar instances of socio-technical complexity in integration, 

as the ERP system used for the key business processes was utilized by business units that 

were very different by nature, each driving for their own benefits and needs. Integration 

governance is an important activity in reducing complexity in large information system 

and infrastructure projects. 
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5 Contribution and implications 

This thesis is an effort to increase the understanding of enterprise systems integration, 

especially its organizational and managerial aspects. As noted in the literature review, 

enterprise systems integration has received a fair amount of attention in the academia. 

However, this thesis has brought up several novel aspects to the body of knowledge.  

Examining integration from the perspective of and in relation to ERP development 

network not only revealed the contribution of different organizations in enterprise systems 

integration, but also explained how integration problems can emerge in this network. 

Understanding the EDN, its operation and evolution not only opens up new research 

avenues, but also enables practitioners to avoid integration pitfalls. The second main 

theoretical contribution of this thesis is to bridge the enterprise systems integration and 

IT governance research domains together. From the management perspective, IT 

governance and its related concepts, such as business IT alignment and enterprise 

architecture are critical when managing the complex landscapes of enterprise systems. 

Integration governance needs to establish an organizational integration strategy as well 

as manage integration at the project level in order to tackle with the complexity of the 

systems landscape. Finally, examining integration from the life cycle point of view 

revealed that the existing life cycle models need to be updated to address the diversity of 

constant integration activities occurring during the life cycle.  

5.1 Theoretical contributions and implications for further research 

This section presents the three main theoretical contributions made by this thesis and 

discusses future research directions. The practical implications, discussed in Section 5.2, 

facilitate the industry in developing approaches and practices to enhance their integration 

processes.  

1. Socio-organizational issues are the source of most enterprise systems 

integration problems. Understanding on how an ERP development network 

operates and interacts should be accumulated first to deal with the problems. 

An ERP Development Network is at the core of the socio-organizational perspective of 

enterprise systems integration. Based on the literature review, EDNs have been 

understudied. The findings of this thesis pointed out the relevance of EDNs in enterprise 

systems integration. After noting how different organizations in an EDN can contribute 

to ERP system integration in Publication I, the findings in Publication IV provided an 

explanation of how challenges emerge in EDNs when developing ERP systems. 

According to the model proposed in Publication IV, there are three types of EDN 

challenges: root causes, triggers, and consequences. The root causes are fundamental 

issues related to relationship conflicts leading up to, or at least reinforcing, consequences. 

Consequences are operational problems, such as project management and communication 
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issues, which have also been often mentioned in the literature. Triggers are events that 

change the structure of the EDN. They can either generate or reinforce the challenges in 

other categories. The interrelated nature of EDN challenges and their potential to generate 

consecutive chains should be recognized, instead of viewing challenges as separate 

issues, as is mostly done in the existing literature. The findings of Publication III pointed 

out that organizational and managerial concerns are more common than technical 

challenges in integration. On the other hand, in Publication III, a close relationship 

between development and integration was identified. It was pointed out that the general 

ERP challenges identified in the literature can appear as integration barriers. Therefore, 

the model proposed in Publication IV can explain how integration problems can emerge 

in EDNs.  

Unavoidably, EDNs should be studied more deeply in the future with a diversity of 

research methods. For example, to evaluate individual actors or stakeholders and their 

interaction in closer detail, the stakeholder theory or actor network theory might provide 

new insights (Freeman, 2010). Due to the inductive approach and Grounded Theory used 

in this thesis, these theories were not used as base theories, but it is clear that they would 

provide even more detailed viewpoints on EDNs. Future studies need to address the 

EDNs with a number of smaller vendors instead of one dominant vendor. Studying EDNs 

in different domains than manufacturing is required. More specific aspects of EDNs can 

also be studied. For instance, it is also worth investigating how the way of organizing the 

development is constructed and adapted and how it emerges. Another area of future 

research can be the use of agile methods in EDNs. The evolution of EDNs should be 

investigated in detail to understand the reasons that cause the EDN to change, and to 

investigate whether changes in dynamics would lead to operative problems. EDNs could 

be possibly approached by using design science or action research approaches.  

2. The mostly distinct research domains of enterprise systems integration and IT 

governance should be more closely intertwined. Better management of 

enterprise systems integration should be an important goal of IT governance.  

As the second major theoretical contribution, this thesis brings the two mainly separate 

literature streams, enterprise systems integration and IT governance together. In the 

current literature, IT governance and enterprise systems integration have been mainly 

treated as separate research streams. Their relationship has been mostly studied in the 

context of mergers and acquisitions. It is important to consider IT governance and 

integration as more closely related to each other, because IT governance can have a drastic 

influence in managing enterprise systems integration. In general, IT governance literature 

could complement and benefit the enterprise systems integration literature. To emphasize 

the importance of the close relationship between IT governance and integration, the 

concept of integration governance was proposed in this thesis. It is a sub-activity of IT 

governance activity that aims to ensure that the needs and requirements of integration are 

exposed and that integration is aligned with the goals of the organization. Some of the 

proposed causes of omitted integration governance (IT governance model, organizational 

vision, architectural descriptions, collaboration) can be considered as mechanisms that 
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need to be in place to provide better control over integration. The findings in Publication 

V revealed a similar drift of the IT infrastructure of YCorp as proposed by Ciborra et al. 

(2001). It can be argued that integration governance and its mechanisms would have 

prevented some of the encountered problems.  

The current IT governance model of the organization can have a high impact on 

integration governance as indicated in Publication V. The case showed that shifting from 

centralized to de-centralized governance led to problems. Thus, one area of future 

research is investigating the effect of different IT governance models on integration and 

integration governance mechanisms. Also, studies investigating the overarching top-

down management vs. local innovation in EDNs would bring valuable insights into how 

to deal with centralization and de-centralization in integration decision making.  

The implications of Publication V showed the relevance of business-IT alignment and its 

connection to integration governance. Cloud computing and the rapid growth of mobile 

technologies are changing the way of how ERP systems are developed and used (Pavin 

and Klein, 2013; Salleh et al., 2012). The potential of how these technologies could be 

utilized in ERPs to improve the business processes is one aspect of integration 

governance: seeking possibilities to improve and automate the business processes 

constantly in order to serve the customers’ needs better. Instead of cutting constantly from 

the development funding, YCorp could have tried to build new innovations to increase 

the efficiency of the business processes. When IT experts have a more central role in 

development decision making, the potential of the new technologies can be possibly 

realized better. The idea of reconsidering the business-IT alignment is noted also by 

Bharadwaj et al. (2013) who have developed the concept of Digital Business Strategy. 

Due to the increased digitalization and the interconnected nature of technologies and 

services, the IT strategy should not be viewed separately from business when developing 

digital services and innovations. To enable business process automation potential through 

IT innovations and integration, IT should have more impact and authority in development 

decision making instead of being seen only as the cost of doing business.  

Integration governance opens a multitude of paths for future research. Similarly to EDNs, 

it is necessary to investigate integration governance in different contexts, for example in 

ones with multiple small vendors or in which an ERP flagship organization has a more 

prominent role. Some of the existing concepts and constructs in the field of IT governance 

can be reused in enterprise systems integration research. IT governance models and 

strategic alignment should be studied more from the integration viewpoint. Different 

integration governance mechanisms, such as enterprise architectures, especially their 

establishment and application need more attention. Enterprise architecture is an important 

mechanism to manage integration efforts. The connection between EA and integration 

has been identified by other researchers as well. For example Francisco and Isaias (2012) 

state that EA and integration are tightly coupled, and both EA and integration architecture 

are important governance resources. In the future, the role of EDN when establishing and 

applying enterprise architectures and other mechanisms of integration governance could 

be worth investigating. While this thesis has focused mostly on the internal issues in 
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integration governance, future studies about integration governance should include the 

external perspective, including business partners and other external stakeholders. Finally, 

exact processes for integration governance are needed.  

3. Existing enterprise system life cycle models lack the ability to express the 

nature of integration properly.  

The findings of this thesis create valuable knowledge in the field of IS research by 

considering the entire life cycle of an EPR system. In Publication V, the evolution of the 

ERP system landscape was examined. In Publication II, limitations in the existing 

enterprise system life cycle models were pointed out. These models need to be updated 

or extended to address the nature of integration better. If compared to other life cycle 

phases, there is much less research on the final phase of ERP life cycle, retirement 

(Esteves and Bohorquez, 2007). Indeed, we have just recently begun to have opportunities 

to investigate the retirement phase, as companies are moving to new solutions from the 

second generation ERP systems. There is little research on how to manage the 

interconnections with other systems when retiring an ERP system. In the future, the 

retirement phase of the ERP system should be studied from the integration point of view. 

Another question is whether companies are moving to new ERP systems or whether they 

will consider entirely new solutions for enterprise systems integration. These questions 

are interesting, and could be investigated in future research. For instance, an array of 

lightweight solutions provided by small service vendors could be utilized instead a 

massive ERP implementation provided by a single large vendor. This was actually done 

by one of the case organizations, and it can open up possibilities for future research.  

4. Four empirically grounded theoretical constructs were created (Publications I, 

III, IV and V) to be used as a base for future research, or to be validated or 

extended.  

As a minor theoretical contribution, the publications in this thesis proposed empirically 

grounded theoretical constructs that can be further validated or extended by conducting 

additional studies. In Publications I, III, IV and V, empirically grounded constructs were 

created as a result of empirical data analysis. The contents of these constructs can be 

considered as theoretical categories (Lee and Baskerville, 2003) that can be further 

extended and validated with more research. For example, the future research on 

integration obstacles should consider different domains and include also other 

organizations involved in ERP development besides ERP adopters, such as vendors, 

consultants and business partners. Surveys could be composed based on the list of 

integration obstacles to discover which obstacles are considered more important than 

others in different types of organizations. 
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5.2 Implications for practice 

This section summarizes the implications for better management and execution of 

integration in practice. 

As EDN creates a foundation for the socio-organizational layer of integration, 

understanding the nature and characteristics of this network is essential for practitioners. 

Through the findings in Publication I, managers can understand the nature of integration 

better in the context of EDNs and guide their decisions and viewpoints towards 

integration issues. Besides the organization adopting the ERP system, the vendor, the 

business partners, standardization partners, and others can have an important role and 

impact in integration. The practical implications from Publication I can be summarized 

as follows: 

• Because integration is influenced by different organizations involved in EDN, 

such as the ERP vendor, consultants, business partners and competitors, 

integration cannot be considered in isolation from the ERP development network. 
 

The findings in Publication II can enable practitioners to understand the nature of 

integration and its evolution better during the life cycle of an ERP system. This 

understanding can help managers when making decisions on integration issues. 

Integration should be a major consideration when making the initial decisions on ERP 

adoption and implementation, such as choosing the ERP product. Deployment, and 

therefore integration of the system can be continuous, and so can external integration with 

business partners, which should start in the early phases. Integration is not realized at a 

given point of time, but instead, it evolves constantly with organizational changes. In 

addition, the practices for managing integration should not be based on the existing life 

cycle models, which do not give a realistic picture of it. The practical implications from 

Publication II can be summarized as follows: 

• Integration should be regarded as an ongoing activity throughout the life cycle 

instead of a periodical activity or a milestone realized after a certain phase, as 

proposed by the existing life cycle models. Relying on them as guidelines can 

potentially lead to dramatic underestimation of the efforts and resources needed 

for integration. 

 

In Publication III, 31 integration obstacles were identified. Managers can use this list as 

a checklist to enhance their integration processes. The technical obstacles are related to 

integration product selection, system development and configuration. In addition, the 

characteristics of the existing systems and the complexity of the current IT infrastructure 

can complicate the integration efforts further. However, a majority of integration 

obstacles are non-technical. Issues in the intra-organizational environment, such as 

different strategic interests of business units and inexperience can be integration barriers. 

In addition, pressure from competitors and maintaining customer commitment in 
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integration projects impose challenges. Enterprise systems integration requires four levels 

of management: organizational, project, quality, and change management. In addition, 

the findings in Publication III suggest that integration is tightly coupled with ERP 

development, and it should not be regarded as a single project activity separated from 

development. The practical implications in Publication III can be summarized as follows:  

• Integration obstacles are often non-technical, such as management and 

communication issues between the stakeholders 

• The realization of integration requires dedicated expertise, i.e. stakeholders with 

full-time responsibility 

• Separate programs or projects are always needed to be established for 

integration to facilitate resource allocation and project management 

• Integration projects need to be managed at different levels. Besides top 

management support, project, quality, and change management are needed 

• Integration is tightly coupled with ERP development. Most of the critical 

success factors for ERP development also apply in enterprise systems 

integration. 

 

The findings of Publication IV provide useful insights for practitioners trying to avoid 

problems in ERP development and integration. The model explaining the challenges in 

EDNs can be used by practitioners to find out whether the challenges are triggers, root 

causes, or consequences. An ideal, challenge-free situation is unrealistic, as EDNs change 

constantly. Therefore, it is more important to acknowledge the relatedness of the 

challenges in the networks than to firefight individual problems. By recognizing different 

types of challenges, organizations can focus on the sources (root causes) instead of 

symptoms (consequences). For example, putting more effort and resources on project 

management or communication tools and practices will not provide optimal results. 

Instead, it would be more efficient to address the root causes behind the problems.  

Even though it may not be possible to avoid the challenges related to the constantly 

evolving EDNs, companies should be aware of the consequences that different changes 

may cause. Practitioners should prepare themselves for these changes by developing 

protective measures, such as efficient knowledge management practices and training 

programs. In other words, companies should evaluate continuously whether the existing 

development practices are suitable for new organizations joining the EDN, and whether 

for example new tools for communication are needed. Conflicting objectives of the EDN 

organizations or individuals are often a matter of attitudes and personal characteristics. 

This makes it difficult for organizations to prepare themselves for these issues. However, 

organizational culture and leadership could play a vital role in mitigating these risks. 

Being aware of the different types of EDN challenges and their interrelations is not useful 

just for the customer but may be used by other organizations in the network as well. 

Furthermore, the findings provide important insights for any development activity 

conducted in networks of multiple stakeholders with diverse objectives and expertise, 
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such as product development and innovation networks. The findings of Publication IV 

can be summarized as follows:  

• Practitioners should recognize and focus on the root causes of challenges rather 

than firefight consequences when developing and integrating enterprise systems. 
 

The findings in Publication V highlight the need for integration governance, i.e. a sub-

activity of IT governance that addresses both long-term and project-level integration 

considerations. The model presenting the causes and effects of omitted integration 

governance can be utilized as a checklist to evaluate the current mechanisms and practices 

for integration governance. It is also notable that providing a detailed description of 

YCorp and its integration challenges during the life cycle of their ERP system can be 

considered as a practical contribution by itself. Organizations can identify commonalities 

in their operations with the case organization and develop counter measures.  

 

Next, four recommendations for integration governance are provided for practitioners, 

based on the empirical findings from YCorp.   

1. The role of IT should be emphasized in integration when making decisions 

related to development, system acquisition and innovation. 

In YCorp, the over-emphasis of business while de-emphasizing IT in the later phases of 

the ERP development appeared to be the reason for some of the integration issues. On the 

other hand, especially in the implementation phase the customized ERP system was 

regarded as mostly driven by IT, which was considered as one of the matters that caused 

the challenging project to succeed in the end. When reacting to the needs of business 

constantly without evaluating the impacts to the IT infrastructure rigorously enough, the 

systems landscape evolved to an undesired direction in an unmanaged way. Additionally, 

while developing the system further, IT innovations, such as the development of mobile 

applications for accessing the system remotely were postponed due to cost savings. This 

way, IT was seen as a burden rather than an opportunity. In order to avoid some of the 

integration governance pitfalls experienced in YCorp, the role of IT should be emphasized 

in integration governance, not only in early decision making of system acquisition, but 

also in development decision making during the entire life cycle of the system. Due to the 

fact that integration always affects the corresponding systems and applications of the 

related business processes, the IT experts need not only be consulted, but have some 

authority in the decision making about development and system acquisitions.  

2. Organizations should define a strategy for integration that applies in the whole 

organization. This reveals the organizational goals of integration that should 

steer the decision making in enterprise systems integration. 

Ross et al. (2006) distinguish a high-level enterprise architecture from more detailed 

architectural descriptions of systems. According to the authors, EA communicates the 

high-level business process and IT requirements of the company’s operating model, 
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whereas it does not provide necessary details on technical or process design requirements. 

As described by Ross et al. (ibid.), enterprise architecture describes the high-level 

integration and standardization needs of the company. It was observed in our study that 

the role of this kind of enterprise architecture was not very strong in guiding system 

acquisitions and development decision making, especially in large development projects 

in YCorp. A clear division should be made of the parts of EA that are under centralized 

governance and the parts that can be under the control of individual organizational units. 

While YCorp aimed at matching the new developments with its current technology base, 

individual business and functional units could make decisions that were not aligned with 

the organization’s global ERP strategy. Therefore, successful integration governance 

demands strong presence and the use of a high-level enterprise architecture or integration 

strategy that is referred to when making decisions related to the key systems and 

technologies of the company.  

3. An architectural description of the landscape of integrated enterprise systems 

and their interconnections needs to be established, maintained and utilized to 

expose the needs and requirements of integration. 

Besides utilizing EA in high level integration governance for long-term impacts of 

integration, also the integration requirements and short-term impacts of integration should 

be discovered by the user organization. Before executing the decisions of system 

development, the potential effects on other systems and applications, as well as the 

potential hidden costs should be evaluated carefully. An architectural description of the 

system landscape, also referred to as enterprise architecture (Bernard, 2012; Chen et al., 

2008) could be used as a tool to identify the interconnections and dependencies between 

systems and to evaluate the needs and impacts of integration. The resources, both human 

and machine, needed for integration have to be clear prior to integration initiatives. Also, 

both the short-term and long-term consequences of the development decisions should be 

investigated. This requires establishing proper measurements for integration projects.  

4. While internal collaboration is an important enabler of integration governance, 

it can be further enhanced through close inter-organizational collaboration. 

 

Effective communication and knowledge sharing is an essential mechanism for IT 

governance (Bermejo et al., 2014). Based on the findings in Publication V, they are also 

necessary for integration governance. In YCorp, the lack of inter-departmental 

communication and collaboration hindered the integration projects. One extreme case 

was observed – a single department decided to set up a major reconstruction project 

without first getting acceptance from the others. Besides internal collaboration, 

integration governance can benefit from inter-organizational collaboration. YCorp had 

established a long-term relationship with the vendor while developing a customized ERP 

system. In addition, the development was offshored to lower cost countries by the vendor. 

The ERP development process was described as too slow, meaning that it could take a 

long time until a new business request was realized as a feature to the system. This also 
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prevented rapid reaction to integration needs. In addition, YCorp did not utilize the 

vendor’s expertise when developing roadmaps for the ERP system. The vendor felt that 

it could add more value if it were involved in development decision making.  

The key roles of people to carry out integration governance should be recognized and 

established. A tactical expertise group consisting of IT experts and business process 

owners, including stakeholders from both the client organization and the vendor side, 

should be formed. Ensuring collaboration between this group calls for agile approaches 

for ERP development to be taken into use, as well as virtual teams to be established among 

the stakeholders in different organizations. The vendor’s expertise could be utilized in 

situations where a long-term relationship between the ERP implementer and the client 

organization has been established. ERP system vendors could take a new role: instead of 

being just implementers of new system features, their technical knowledge as well as the 

accumulated domain knowledge could be taken into use as consultants. 

Overall, the main practical contribution of Publication V can be summarized as follows: 

• Integration governance should be established and practiced as a critical 

sub-activity of IT governance to tackle with complexity and integration 

problems. 
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6 Validity and limitations 

In this section, the validity and limitations of this thesis are discussed. In qualitative 

research, validity requires more rigorous examination compared to quantitative research. 

Maxwell (1992) has proposed five aspects of validity, which have been commonly used 

in qualitative research. He states that not all validity concerns can be necessarily divided 

into these categories. However, evaluating the validity of this thesis by using this 

categorization was considered appropriate. In the following, the validity of the findings 

of this thesis are evaluated against the five aspects. The threats in each category and the 

ways of how they have been addressed are described. 

Descriptive validity 

According to Maxwell (1992),  the first and most important concern is the factual 

accuracy of qualitative research, i.e. the researcher should not make things up or distort 

the things that were seen or heard in interviews. If, for example, when reporting a 

statement that was heard during the interview, there is the danger that the statement was 

misheard, transcribed wrongly or remembered incorrectly. All the other validity 

categories are dependent on this category. Descriptive validity is an important concern 

for this thesis, as all the findings are based on empirical interview data. 

Descriptive validity was addressed in various ways in the study. By using an audio 

recorder during the interviews and transcribing the recorded audio files, the possibilities 

for misinterpretations were minimized. Second, in most of the interview situations, two 

interviewers were present. The data analyses in two of the publications of this thesis were 

conducted as a collaborative effort between two researchers, who compared their 

interpretations of the data constantly. By interviewing multiple persons in the same 

organization made it possible to increase descriptive validity, as the issues presented by 

one interviewee could be tested against the ones of another. In addition, after the first 

interview round, the publications and their major findings were discussed with the main 

contact persons in the organizations. Also, as the second round of interviews was based 

on the first one, the issues that emerged during the first round could be discussed and 

‘validated’ with the new persons who were interviewed in the second round.  

Interpretive validity 

Interpretive validity is a concern in qualitative research, with no equivalent counterpart 

in quantitative research. According to Maxwell (1992), besides being concerned for 

providing a valid description of the studied things, another concern is what the studied 

objects mean to the interviewees. This is a central issue in interpretive research, which 

aims to comprehend phenomena from the interviewees’ viewpoint instead of that of the 

researcher. In other words, Maxwell defines interpretive validity by asking what the 

findings mean for the studied instance – the interpretations need to illustrate findings and 

meanings that actually exist. A concept closely related to interpretive validity is the 
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danger of ‘fishing for results’ or ‘cherry picking’ (Kitchenham et al., 2002). This means 

that the researcher may over-analyse the data to get the desired results.  

Similar to descriptive validity, this was also addressed by using multiple researchers to 

analyse the data and to evaluate the findings. For example, in Publications III and IV, 

online word processing tools were used in the data analysis. This reduced the possibility 

of presenting only the desired results of one individual researcher. Descriptive validity 

was also addressed by interviewing multiple persons from the same company. This way, 

it was possible to hear a same description from different perspectives, which enabled 

more accurate interpretations of the different issues. 

Theoretical validity 

The first two aspects of validity concern the accuracy of interpretations. Theoretical 

validity concerns the appropriateness of the outputs of qualitative research, which are 

theoretical constructs and theories drawn from qualitative data (Maxwell 1992). 

Theoretical validity was addressed by discussing the theories and constructs with fellow 

researchers. In addition, feedback and reactions from the interviewees were taken into 

account to improve the theoretical constructs. Furthermore, while developing the 

constructs, feedback from the reviewers of the publications in different scientific forums 

was taken into account. Thus, theoretical validity was addressed constantly during the 

research process, based on signals from the community. 

Generalizability 

Generalizability means whether the results of a study can be applied in other situations 

and contexts, different from those that were studied. Unlike quantitative studies, 

qualitative studies do not allow systematic generalizations to be made. According to 

Maxwell (1992, p. 293), ‘generalization in qualitative research usually takes place 

through the development of a theory that not only makes a sense of the particular persons 

or situations studied, but also shows how the same process, in different situations can 

lead to different results’. Lee and Baskerville (2003) have developed a framework 

considering the different levels of generalizability. When positioning this thesis against 

their framework, it can be concluded that the findings were generalized ‘from description 

to theory’ as the results were grounded on empirical findings. To evaluate the 

generalizability, it is important to identify the limitations that can possibly have an effect 

on generalizability. 

The main limitation is obviously the context set by the main case organization on which 

the findings in Publications I, II, and V were focused. The main case organization was a 

large organization in the manufacturing domain, having its own organizational and also 

national culture. Since the main focus in the thesis was the EDN of this organization, this 

limits the applicability of the findings in other EDNs. Even though some of the integration 

challenges are likely common also for health care and e-government, for instance the role 

and nature of integration governance could be different in other domains, where the EDNs 
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can be drastically different. The results in these domains should be applied with caution 

as high-level guidelines and recommendations. However, some level of generalization 

was made in Publication III, as some of the integration obstacles emerged in multiple 

organizations. However, the data collected from these organizations was limited in a 

sense that only customer organization personnel in Cases C, D, E and F were interviewed. 

The viewpoints of the other EDN organizations remained unrevealed in these cases. 

In addition, some characteristics of the main case organization presented in this thesis are 

strongly specific to its culture. For example, having a strong organizational culture of ‘do-

it-by-yourself’ does not appear in every large organization. Therefore, organizations in 

different cultural areas are likely to have their own challenges, different from the ones 

presented in this thesis. In contrast to large enterprises, the challenges in integration 

governance are not necessarily the same in small and medium sized companies, as their 

decision-making processes are more straightforward. Other domains that are more 

directed by laws and policies, such as government agencies and healthcare organizations, 

will no doubt have specific and additional issues that need to be considered on the 

organizational level when dealing with integration issues. Moreover, for example in 

Publication V, the analysis of integration challenges was limited to those that occurred 

within the internal systems landscape, and it excluded for example the interconnections 

with business partners. When involving the external perspective to the analysis, additional 

challenges when managing integration projects with business partners are most likely to 

be found.  

The networks in Cases A, B and C were all from traditional fields of business, same 

geographical areas and similar cultural environments, and were considered democratic in 

terms of coordination.  Within and between the organizations, more emphasis was put on 

trust than on different legal agreements. Hence, these findings should be applied with 

caution in contexts where legal contracts define and drive development. However, 

although Cases A, B and C, whose ERP development were examined in Publications III 

and IV, were in different phases of development, were initiated at different times and were 

from different contexts, the use location or context were not major concerns. The cases 

shared some commonalities. For instance, in all the three cases, the system under 

development was built and customized as a result of a long-term customer-vendor 

relationships to fit the particular needs of the case. Development was also offshored to 

remote locations. In addition, all the EDNs were independent. This ensured at least some 

level of generalization because the EDN challenges presented in Publication IV could be 

identified in all of them. While these commonalities allow some level of generalization 

to be made, they also limit the wider applicability of the findings.  

All three EDNs had developed a customized ERP system. When implementing for 

example SAP or the Microsoft system, the ERP flagship organization was also involved 

in the EDN, making it more complex. Even though the role of the vendor organization 

may not have been the same, this does not make the findings unusable in EDNs 

implementing a packaged ERP. For example, Chiasson and Green (2007, p. 553) suggest 

that: ‘[…] the differences between packaged software and customized development are 
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one [sic] of degree, not kind’. Despite the long-term relationships with the system supplier 

in these networks, there was a single dominant vendor. Some of the challenges might be 

different if, for example, the cooperation was short-term or there were multiple equal 

vendors. On the other hand, studying the customized ERP systems instead of packaged 

ones could perhaps make the findings more applicable in other, non-ERP systems 

development projects, as well and provide useful insights into any complex environment 

dealing with systems development. 

Evaluative validity 

According to Maxwell (1992), like external generalizability, evaluative validity is not as 

central to qualitative research as descriptive, interpretive and theoretical validity. 

Researchers make no claim to evaluate the things they study.  

Evaluative validity has been addressed in the thesis by relying on scientific peer-reviewed 

research communities. In general, when discussing the issues with academics and 

practitioners, they generally considered the topic of this thesis extremely important and 

relevant
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7 Conclusions 

Integration is a difficult but increasingly relevant problem in a modern enterprise. The 

concept of integration has been used widely in different contexts of use in different 

domains. There are also various interpretations of this term also in the field of information 

systems. It is common to treat integration as a purely technical problem that can be solved 

by applying the latest technologies. However, besides the technical questions, it brings 

out numerous organizational and managerial concerns. The main motivation for this 

thesis was to increase the understanding of enterprise systems integration and to make it 

more manageable with the understanding. Instead of focusing on technological aspects, 

integration was examined from the organizational and managerial viewpoints.  

The following research question was defined: How to manage enterprise systems 

integration efficiently? This research question was motivated by the following five gaps 

found in the literature: 1) the fuzzy nature of the concept of integration in the context of 

enterprise systems, 2) the need for empirical and qualitative research on enterprise 

systems integration, 3) the lack of an EDN perspective on studies addressing ERP systems 

and integration, 4) the need for studies addressing broader perspectives instead of 

focusing on single integration projects, and 5) unrecognized connection between the 

research fields of IT governance and enterprise systems integration. A qualitative and 

interpretive research approach was chosen, because it was identified as a suitable method 

to explore the complex socio-organizational topic. The data was gathered mainly from a 

large manufacturing enterprise, whose long-term ERP system development and 

integration efforts were examined during data collection that took place between 2012 

and 2014. In addition, data from several other organizations was collected and analysed. 

The Grounded Theory was used as the means of data analysis. 

Publications I, II and III revealed characteristics of enterprise systems integration, and 

built a foundation for understanding the topic. Besides technical issues and system level 

characteristics, integration is affected and contributed to by different organizations. These 

organizations form an ERP development network, including, for instance, the ERP 

vendor, consultants, standardization partners, providers of supporting software, 

customers, and competitors. When making integration-related decisions, considering all 

these organizations is important. Besides the characteristics of the organization and its 

current enterprise systems, integration is affected by external forces, such as customers 

who can demand tighter integration with the organization. Unlike suggested by the 

existing ERP system life cycle models, integration is an endless battle that needs constant 

attention. It is never truly achieved, due to changing business conditions and 

organizational landscape. The existing life cycle models should not be used as guidelines 

in decision making. From the development perspective, integration is more challenging 

than ‘normal’ development work, because multiple systems and stakeholders can be 

affected and involved. Because of this, it may be difficult to estimate the actual work load 

that is required. Integration should not be treated as a separate activity from development. 

It should be considered as a systematic activity which requires dedicated expertise. 

Besides the support of top management, it requires skilful project managers to carry out 
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the integration projects. Comprehensive requirements engineering, change management 

and quality management are also necessary. Integration is more often an organizational, 

managerial, or even a political question rather than a technical one. Most of the integration 

obstacles examined in the five case organizations were non-technical. 

To address the organizational issues of integration, it is necessary to understand how EDN 

interacts and evolves and how the challenges emerge in it. Publication IV shed light on 

how challenges in EDNs emerge and are associated with each other. Three types of 

challenges were identified.  Relationship conflicts between the organizations (i.e. root 

causes) are fundamental issues in operational problems (consequences) in project 

management, software development and communication. The root causes can lead up to, 

or at least reinforce consequences. Events that change the EDN structure are triggers that 

can either generate or reinforce the root causes or consequences. The interrelated nature 

of EDN challenges, and their potential to generate consecutive chains should be 

recognized instead of viewing the challenges as separate issues. Distinguishing between 

triggers, root causes and consequences help the practitioners to focus their resources on 

the sources of the problems instead of firefighting the symptoms. These findings deepen 

the understanding of and help overcoming the organizational issues in enterprise systems 

integration. 

In Publication V it was investigated how and why the ERP system landscape evolved in 

an undesired way when the ERP system reached its retirement phase in the main case 

organization, also referred to as YCorp in the text. The main conclusion based on the 

findings was that the integration challenges, and especially their negative effects were 

caused by lack of integration governance. Integration governance is defined as a sub-

activity of IT governance which aims at ensuring that the integration needs and 

requirements are exposed and that integration is aligned with the goals of the 

organization. A construct was produced to explain the causes and effects of omitted 

integration governance. The causes (such as structural changes, cost cutting and 

organizational culture) can reinforce each other, and the effects (such as system quality 

issues and increased costs) can cause reflections that distract the integration governance 

efforts further. The organization should have a common strategy and vision for 

integration across the organizational units to avoid undesired consequences, such as 

increased complexity. On the other hand, as new features are constantly developed to 

enterprise systems, these features may require integration. Therefore, it is necessary to 

create and maintain an architectural description of the systems landscape to expose the 

integration requirements. To establish this, a tactical, inter-organizational group 

consisting of application experts from the key organizations involved in the integration is 

needed. Communication among this group is crucial. Integration governance blurs the 

boundaries between business and IT. Due to the technical requirements of integration and 

the need to create innovative IT solutions constantly to satisfy the customers, integration 

governance cannot be driven only by business, but needs to have the authority of IT in 

place. To sum up, integration governance is a necessary activity to be performed in order 

to manage the complexity in environments where multiple systems and organizations are 

affected by the development decisions. 
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The most important theoretical contributions of this thesis are the following: 1) most of 

the enterprise systems integration challenges and problems are socio-organizational. They 

should be addressed by first understanding the nature of the ERP development network, 

its operations and interactions better. 2) The mostly distinct research domains of 

enterprise systems integration and IT governance should be more closely intertwined. 

Better management of enterprise systems integration should be an important goal of IT 

governance. Additionally, as a minor theoretical contribution it was concluded that the 

existing enterprise system life cycle models lack the ability to express the nature of 

integration properly. For practitioners, this thesis produced constructs and checklists 

which can be utilized to enhance the integration processes in companies.  

Focusing mostly on a single case organization and using only one research method 

naturally limits the wider generalization and applicability of the findings in other 

contexts. However, the concepts presented in this thesis can be considered as theoretical 

categories (Lee and Baskerville, 2003). While an effort was made to address the gaps in 

the current body of knowledge, as well as to answer the sore points suggested by the 

practitioners who participated in the research conducted in this thesis, future studies are 

still needed. Especially the concepts ERP Development Network and Integration 

Governance need to be investigated in different contexts by using a full spectrum of 

research approaches, including quantitative research. In addition, participatory methods, 

such as action research would probably be efficient. Organizations with different 

characteristics, operating in other domains, such as e-government and healthcare, should 

be involved to develop the concepts further. 

Concluding remarks 

As a concluding remark, the feasibility of massive ERP system endeavours needs to be 

questioned: are they the most optimal way to automate the business processes in large 

and complex organizations? Examples of large-scale ERP system failures are, 

unfortunately, easy to find (see e.g. Bock et al., 2009; Pekkola et al., 2013), while 

examples of ERP problems in small and medium sized organizations are not so common 

(Haddara and Zach, 2012). Will the organization become too big and complex at a certain 

point, where massive ERP implementations are no longer feasible due to their undesired 

side effects and outcomes? Whether or not companies are turning to more flexible 

approaches, for instance in which solutions from different small providers are combined, 

integration governance remains essential when managing the evolution of system 

landscapes and tackling their complexity. 

The recent advances in ICT have turned the society increasingly digitalized. Today, 

integration is the driving force in this environment, and it takes place everywhere in the 

society. The need for integration has increased in both private and public sector 

organizations (Janssen et al., 2011). Governments, cities and municipalities aim at 

synergies and reduced IT costs by integrating their operations and systems. In addition, 

massive amounts of data are produced and consumed by the end users, whether they are 

individuals browsing the Internet or employees in an organization producing goods for 
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its clients. A new meaning can be given to data by analysing and combining it with other 

data. Applications that extract, process and visualize data aggregated from different 

sources are being built. To innovate new solutions, integration plays a key role when 

combining different sources of information to create new solutions and innovations for 

users. The question is how to improve the services further by integrating the existing 

resources. Therefore, integration has a key role in innovation and its role is unlikely to be 

diminished in the future. The findings of this thesis set a foundation for addressing these 

issues. 

The fact is that the world is becoming more integrated with the emerging technology 

trends, such as the Internet of Things and Big Data, and the role of integration and the 

need to manage it more efficiently will not likely become less relevant in the future. 

Establishing an organizational integration strategy has been considered crucial by Gartner 

(2016), who predicted that 90% of organizations will still lack a postmodern application 

integration strategy in 2018. By postmodern they refer to a period after the traditional 

ERP systems, a shift away from a single vendor ERP systems. This thesis has therefore 

addressed an important problem domain that will remain increasingly relevant in the 

future. 

As said by one interviewee, ‘there is no such thing as an easy integration of systems’.  

This is probably right, but at least we can make it less painful, when we first understand 

the problem and then develop systematic means to deal with it
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Abstract. The number of ERP system integration challenges has recently 

increased as ERP systems need to be integrated not only with the other business 

information systems inside the organization but also with the systems of business 

partners. We examined the development and integration of a customized ERP 

system used by a global manufacturing enterprise by interviewing 21 industrial 

experts. By using Grounded Theory as the data analysis approach, four groups of 

factors influencing ERP system integration were revealed. Business environment 

sets the constraints for integration that is governed in a dynamic organizational 

landscape, hindered by political agendas. Besides the ERP system vendor, many 

other ERP development network partners contribute to ERP system integration. 

The complexity of system level can further distract the integration efforts. Our 

findings can help managers to guide their strategic decision making on 

integration issues.  
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1 Introduction 

”If you investigate IT and are searching for an easy integration between systems, there 

is no such thing. Or if there is, I’m very interested in hearing more about it.” 

 –Enterprise architect, adopting organization 

This statement from one of our interviewees clearly describes the motivation of this 

study and highlights its relevance to practice. Indeed, integration remains a continuous 

challenge in organizations. Decades ago, as a partly solution to integration problems 

ERP systems were introduced to integrate the core business processes of an 

organization [1]. An ERP implementation is difficult because of variety of reasons. It 

is an expensive project and a socio-technical challenge that involves both social 

interactions between many stakeholders and technical aspects in development or 

customization of the ERP system [2]. After choosing the ERP system to be 

implemented, the project is constant balancing between customization of the package 

and re-engineering of business processes to fit into the package [3]. ERP systems tend 

to change the organizational culture and way how people have been used to do their 
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work [4]. ERP projects are prone to failures and some of them even led to total 

catastrophes [5]. 

As the field of ERP systems matured, it was soon realized that with an ERP system, 

a company could improve its operations and get rid of numerous legacy systems, but 

the need for other business information systems interacting with the ERP system did 

not vanish [6], [7]. Because of the collaborative nature of modern business, the 

boundaries between systems have become fuzzier as systems cross the organizational 

borders and integrate with business partners’ systems [8]. Because of the extended role 

of the ERP system as the backbone enterprise business suite that connects with 

customers and business partners [9], integration becomes an important consideration 

during the ERP development. 

However, it has been noted that ERP systems cannot be easily integrated with other 

systems [10], [11]. Moreover, it has been suggested that methods for enterprise systems 

integration have not been aligned with the advances on integration technologies [7]. 

Some studies state that integration is not well understood as a concept [12], [13]. A 

literature review on Information System (IS) integration research pointed out that we 

do not know much about moderating factors of IS integration [12]. In our previous 

study, we analyzed the existing literature on ERP system integration and concluded that 

integration has not been often studied by means of systematic research approaches [14]. 

We attempt to fill the gap and contribute to the knowledge on ERP system 

integration. In this paper, our interest is to study ERP system integration from the 

perspective of ERP Development network (EDN), by which we mean the involved 

organizations in the ERP system development. We used Grounded Theory [15] to 

observe and understand the practice of ERP system integration in a global 

manufacturing enterprise. The following research questions were set: 1) what are the 

factors that have impact on ERP system integration? And 2) how can these factors be 

grouped? 

The next section introduces the key concepts used in this study: ERP system 

integration and ERP development network. Section 3 presents the research approach 

and Section 4 reports the findings by describing the four groups of factors influencing 

ERP system integration. The novelty of the findings is discussed in Section 5 before 

concluding the paper. 

2 Background 

2.1 ERP System Integration 

Integration is a general term that has various dimensions and meanings in the domain 

of information systems. According to Linthicum [16], integration has technical, 

business process and strategic perspectives and it includes data exchange between 

systems, standardization of business processes and also cooperation and coordination 

between human actors. Integration can happen inside a single organization or it can 

cross organization boundaries, which can be considered external integration [17]. 

Gulledge [13] clarified the concept of integration related to enterprise systems by 

dividing integration to “big I”, in which business processes are integrated by a single 

software application such as ERP, and “little I”, in which enterprise systems are linked 
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together by different approaches, such as database-to-database and application server 

integration.  

When examining integration from the perspective of an ERP system, it can be 

concluded that integration consists of various activities. Integration of business 

functions is the goal of an ERP implementation as the ERP system enables data flow 

between business processes [8]. However, numerous other information systems, such 

as Decision Support Systems (DSS) and Manufacturing Execution Systems (MES) are 

still needed, and application-level integration of ERP and these systems is often 

necessary [18], [19]. The functionality of an ERP is often enhanced by bolt-on 

applications, such as Customer Resource Management (CRM), and Warehouse 

Management System (WMS) [20]. Because the purpose of a contemporary ERP is to 

provide the backbone for business collaboration, external integration with business 

partners’ systems is unavoidable [21]. Another form of ERP system integration is to 

provide interfaces for customers and clients to access the system through the Web or 

on mobile. This type of integration is called portal-oriented application integration 

where an interface is built to display the desired information needed by the intended 

user group [16]. In this paper we understand ERP system integration as an activity that 

builds interfaces and manages interconnections between the ERP and other internal 

and external systems during the ERP system development as a collaborative effort by 

the ERP development network. 

2.2 ERP Development Network 

Many groups of stakeholders are involved in ERP projects [22]. Besides the adopting 

organization, an ERP vendor can have the key role in the project by providing support 

and tools for development [23]. Consultants are often hired to ERP projects to solve 

problems that occur during the implementation [24]. The ERP community has been 

defined as a group consisting of an ERP vendor, consultant and implementing 

organization and it has been suggested that understanding the relationships and 

interactions within this group would be a key milestone in the ERP research [25]. Koch 

[26] uses the term “ERP network” in his work but mainly focuses on the complexity of 

organizational structures of ERP vendors.  

However, it is often the case that this network of stakeholders involved in ERP 

development is even more complex if all the involved organizations are taken into 

account. The “flagship” organization, such as SAP or Microsoft can have a major role 

in the ERP development when a packaged ERP is adopted. The network also includes 

supply chain partners, suppliers of supporting software (databases, operating systems 

and tools), as well as vendors of the existing systems that are integrated with the ERP 

system. Multiple levels from the key organizations are involved, including the upper 

management, business process owners, mid-level managers, the IT-department, 

business representatives and end-users. Furthermore, the network is dynamic, which 

means that it constantly changes its shape during the ERP development. In this regard, 

we define the ERP Development Network (EDN) as a dynamic group of stakeholders 

from different levels of all the involved organizations that are needed for ERP-related 

problem solving during the ERP system development. 
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3 Research Approach 

Qualitative research methods are essential for studies in information systems 

development (ISD) and software development, because of the central role of human 

behavior in them and due to the fact that they introduce, besides technological 

challenges, also numerous organizational and management issues [27]. Grounded 

Theory (GT), originally developed by Glaser and Straus in 1967, was chosen as the 

research method for this study because ERP projects are complex and they include 

cooperation and collaboration of various stakeholders. As an inductive research method 

that is based on collecting research data primarily from interviews with practitioners, 

GT is suitable for approaching complex organizational phenomena [28]. ERP 

development is a socio-technical endeavor making the role of network of stakeholders 

and human interactions evident [2]. Respectively, ERP system integration is not purely 

a technological challenge but includes also collaboration and knowledge sharing among 

various stakeholders [29].  

Our specific focus on the integration challenges in ERP development networks 

required in-depth knowledge of different stakeholders involved in the ERP project. 

Therefore, we needed to approach the subject with an iterative inquiry into the EDN 

and with investigation of the challenges presented from different viewpoints. Without 

having a predefined theoretical model in mind, we investigated the EDN from the 

viewpoint of one stakeholder to another, iteratively collecting and analyzing the data, 

which GT supported well. This far GT has not been widely utilized to investigate the 

integration in ERP projects. However, we deemed it especially suitable when 

investigating broad phenomena, such as ERP system integration, in depth.  

GT is a qualitative research method that allows to develop theory iteratively based 

on data that is systematically collected and analyzed [30]. Data is usually collected by 

interviewing or observing one or several cases, but other sources of evidence like 

written documentation or other archive material can be used as well [31]. GT is 

considered to be useful for creating context-based and process-oriented descriptions of 

organizational phenomena and it provides, in its Strauss and Corbin version, relatively 

clear guidelines for the data analysis [15]. The benefit of GT is that it allows a 

researcher to trace back to the original sources of data in order to observe how the 

theory has been developed and how different instances of data have emerged into 

concepts and relationships between them [30]. 

The data analysis in Strauss and Corbin’s version of GT consists of three coding 

procedures: open, axial, and selective coding. In open coding, the transcribed data is 

first labelled with codes that capture the meaning of the current piece of data. The most 

important procedure in open coding is constant comparison between the pieces of data 

in order to find similarities and differences. In axial coding, the connections between 

categories are formed. Basically, this is the interpretation of codes, categories, and 

properties developed in open coding with the goal of refining the constructs and making 

them more abstract and theoretical [31]. In selective coding, the goal is to choose a core 

category and interpret its relationships to other categories and explain it as a theory. 

As data is collected and analyzed iteratively, the main question is when to stop the 

process. As a theory emerges, more focus can be needed on some particular aspects of 

it. At the same time, categories, dimensions, and properties become more refined as 

more data collected. The situation when a researcher finds out that any new set of data 



ERP System Integration: 

An Inter-organizational Challenge in the Dynamic Business Environment  5 

will not bring significant new codes, categories and/or relationships is called theoretical 

saturation [30].  

3.1 Context Description 

The adopting organization (from now on referred as AO) is a large and global 

manufacturing enterprise with an annual turnover over 9 billion euros. AO decided to 

build a fully-customized ERP system for sales and logistics in order to replace several 

legacy systems and also to overcome the year 2000 problem without having to make 

the necessary updates to all the systems. The implementation started in the middle of 

1990s and during that time, the existing ERP packages did not have the desired 

functionality to support business processes of the domain and control the complex 

supply chain in AO’s specific business field. The ERP project went through major 

challenges, including redesigning the insufficient system architecture and a merger of 

companies. Eventually, the project greatly exceeded the intended budget. However, the 

system is currently in a global use and it was widely considered as successful in the 

interviews. The system is still under a constant development in 2014. The vendor of the 

system has remained the same from the beginning and has a long-term relationship with 

AO. Major parts of the development have been recently outsourced to Asia by the 

vendor to reduce development costs. Benchmarking against ERP products in the market 

is constantly being done, but for the time being, AO has decided to keep the system to 

handle its core business processes. 

Integration of the ERP system has been a challenging endeavor during the early 

phases of the project, requiring a vast amount of resources, expertise and strict 

processes, and also being the major consideration of the current development. The 

system is integrated with a packaged ERP from SAP that is used for administrative 

processes such as financial controlling and human resources. According to AO’s global 

ERP strategy the customized ERP system is taken into use in any new facility in order 

to achieve synergy benefits. This requires integrating the system with operative systems 

in facilities. In order to let customers and partners to access the relevant information, a 

web interface to the system has been built. Creating an infrastructure to support mobile 

use to access the system with mobile devices has also been under consideration. To 

ease the supply chain collaboration, e-business standardization with competitors and 

business partners within the same domain has been considered. Integration with 

customers’ ERPs and supply chain partners’ systems, including systems of warehouse 

and transportation operators as well as customs systems has also been made.  

3.2 Data Collection and Analysis 

The data collection included two interview rounds. In the first round we conducted 17 

theme-based interviews between February and May 2013. Instead of determining a 

large number of fixed questions addressing specific areas of interest, the questions in 

the first round were open-ended, focusing on interviewees’ experiences in the ERP 

project. The more detailed questions were asked based on responses of interviewees. 

For example, major challenges and successes experienced in the ERP development 

were asked. This way, we were able to get a rich set of data for further investigation. 
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The first round started with discussions with our key contact person from the upper 

management in AO. The goals of the research project were briefly presented to him in 

order to identify the right persons to interview. The snowballing technique [30] in 

which the next interviewee is a referral from the previous one was used for selecting 

the interviewees. Rather than interviewing random persons, we navigated through the 

ERP development network from one interviewee to another in order to get different 

viewpoints to the same issues. The interviewees had different positions, ranging from 

upper management to mid-level management and developers, and included people from 

the AO, an ERP vendor and a company providing the middleware to the system. Due 

to the long duration of the ERP system development, the roles and responsibilities of 

the interviewees have been constantly changing. Some of the interviewees have been 

intensively involved during the early implementation of the system whereas the others 

are currently working with the system. The duration of interviews ranged from 26 to 

100 minutes, the average being 53 minutes. 

The second data collection round was conducted between May and June 2014. This 

round focused more deeply on integration issues. In total, six experts from AO were 

chosen, based on the recommendations of the contact person. The question set included 

more detailed questions about integration issues, standards, technologies, organizations 

and stakeholders dealing with the issues. The list of interviewees’ organizations and  

roles is presented in Table 1. 

Table 1:  The roles and organizations of the interviwees and durations of the interviews 

Representatives of Adopting organization Representatives of Vendor and 

Middleware provider 

ID Role R1 R2 ID Role R1 

AO1 Business-IT negotiator 62 100 V1 Software manager 48 

AO2 IT manager of business area 49 65 V2 Service owner 32 

AO3 Programme manager 32 - V3 Continuous 

service manager 

56 

AO4 Enterprise architect 38 - V4 Infrastructure 

manager 

56 

AO5 Representative of sales 58 - V5 Project manager 29 

AO6 IT support manager 32 - V6 Lean software 

developer 

29 

AO7 Representative of logistics 31 - V7 Service manager 52 

AO8 Project manager 43 - MP1 Middleware 

manager 

73 

AO9 Manager of E-business and 

integration 

- 83 MP2 Technical 

consultant 

73 

AO10 Head of E-business and 

integration 

- 60 AO = Adopting organization 

V = Vendor 

MP = Middleware provider 

R1, R2 = duration of the first and 

the second round interviews in 

minutes 

 

AO11 Business support manager 

of a business area 

- 83 

AO12 Director of business process 

development 

- 34 
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Open and Axial Coding. After conducting the interviews, they were transcribed to 

text format and analyzed by using ATLAS.ti as the coding tool. The first step in GT is 

to open code the data by conceptually labelling the data based on its interpreted 

meaning. We grouped the open codes into categories. A category gives the context for 

the code and provides the data with more concrete meaning. For example, structural 

change is ambiguous if it appears without a category, but providing the code with the 

category Adopting organization clarifies the meaning. The code Adopting 

organization: structural change makes it more meaningful.  

In axial coding, the relationships between categories are identified and new 

categories may be formed based on them. Open and axial coding are not necessarily 

sequential steps in the analysis process, but are often done concurrently. In total, 12 

categories were created during open and axial coding. Table 2 shows the categories 

created during open and axial coding, some of the codes and relationships between 

categories.  

Table 2. Caterogires and their relationships 

 

Category Description Examples of codes Relationships to other 

categories 

ERP 

development 

network 

(EDN) 

EDN consists of 

organizations 

involved in the 

ERP system 

development 

-actor – database vendor 

-AO–vendor relationship 

-middleware provider–

vendor relationship 

-conflicting objective  

-evolution 

-global network 

 

-carries out the ED 

 

AO The company 

that took the ERP 

system into use 

-governance model 

-organizational culture 

-structural change 

-enterprise architecture 

-political agendas 

-is a part of the  

EDN 

-collaborates with 

other organizations 

in the EDN 

-operates in the BE 

Vendor The company 

that implemented 

the ERP system 

-involvement 

-role in integration 

-role in decision making 

-is a part of the 

EDN 

 

Middleware 

provider (MP) 

The company 

involved to 

redesign the 

system 

architecture 

-involvement 

-expertise 

-is a part of the  

EDN 

Business 

partners (BP) 

Customers and 

other value chain 

partners of AO 

-different types 

-setting integration 

requirements 

-are a part of the 

EDN 

Individuals  Besides the 

organizations, the 

EDN consisted of 

Individuals 

-role in ERP development  

-critical action 

-viewpoint on system’s 

success  

-are a part of the 

EDN 
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ERP 

development 

(ED) 

Included the 

development 

activities of the 

ERP system 

-specifying the system 

-testing 

-deploying the system 

-practices supporting 

integration 

-partly targets 

integration 

Integration Consisted of 

different forms of 

integration 

-target – internal systems 

-target – external systems  

-web interface  

-standardization 

-business processes 

-is mainly 

determined by AO 

-is done during the 

ED 

-is affected by BP 

ERP system 

(ES) 

AO’s customized 

ERP system for 

sales and 

logistics1 

-scope  

-architecture  

-flexibility 

-changed scope 

-is the outcome of 

the ED 

-is a part of the IA 

IT-

architecture 

(IA) 

Other  

information 

systems and 

technologies of 

AO 

 -packaged ERP system  

-facility systems 

-middleware  

-integration platform 

-is determined by 

AO 

-has connections to 

BP’s systems 

Business 

environment 

(BE) 

The business 

environment and 

domain where 

AO operated 

-business processes 

support of ERP products 

-change 

-cost cutting of AO 

  

-determines BP 

-can set constraints 

for ED 

ERP strategy  AO had a certain 

strategy for its 

ERP systems 

-road-mapping 

-exception (local ERPs) 

-synergy benefits 

-is determined by 

AO 

-targets the ERP 

system 

 

There were indications of theoretical saturation in the analysis of the last interviews. 

The data did not produce new codes and already observed phenomena and patterns 

repeated. 
 

Selective Coding. In selective coding the core category is chosen and the 

relationships of other categories to this category are interpreted. The whole data can be 

revisited and looked from the perspective of the core category to support and explain 

the emerging theory. Integration was chosen as the core category, because integration 

issues emerged from the data as an important matter, and it appeared that integration 

was a major challenge during the project phase of the ERP system development as well 

as being one of the current challenges.  

By analyzing the relationships between other categories and integration, factors that 

have influence on integration were created. A factor can be based on a single code or it 

can be based on one or several codes in the same or different categories. For example, 

the factor “Consultants” is based on the codes in EDN and Middleware provider. When 

naming factors, general names were considered, for example “EDN: actor – database 

provider” was renamed to “Suppliers of supporting software”. Finally, factors were 

divided into four groups. Figure 2 how factors emerged from codes and categories by 

displaying the most important codes that the factors are based on.  

                                                           
1 From now on referred as the system. 
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Groups of 
factors 
created

Individual 
factors created

Codes and categories

AO: 
-EA

ERP Development: 
-practices supporting 
integration

ERP Strategy:
-synergy benefits
-exception
-road-mapping 

ERP Strategy

Enterprise Architecture

Political Agendas

Supporting practices

Nature of an integration 
project

ERP Development: 
-integration project 
characteristics

Consultants

ERP Vendor

Business partners

Standardization partners

Suppliers of supporting 
software

Middleware provider:
-Involvement

Vendor: 
-involvement
-expertise
-role in integration 

Business partners:
-Integration 
requirements

EDN:
actor – database 
provider

Business environment: 
-economic situation of 
AO

Amount of ERP system 
customization

ERP System Architecture

Characteristics of 
integrative systems
Complexity of the IT 

architecture 

Economic situation

Business process support 
of ERP products

IT Arctitecture:
complexity

ERP system:
-architecture
-flexibility
-changed scopeERP Development: 

deploying the system

AO: 
-political agendas
-structural change

EDN: 
actor – standardization 
partners

EDN: vendor-MP
-relationship

Business environment: 
-business process support of ERP products

ERP system:
-challenges of custom 
ERP
-benefits of custom ERP

Organizatio
nal 

landscape

EDN 
Partners

System 
level

Business 
environment

 
 

Fig. 1. Selective coding: creation of factors from codes and categories 

4 Factors Influencing ERP System Integration 

This section describes how ERP system integration was affected by the identified 

factors, divided into four groups: Organizational landscape, EDN partners, System 

level and Business environment. 

4.1 Organizational Landscape 

Organizational landscape consists of the following factors that had impact on ERP 

system integration: ERP strategy, enterprise architecture, political agendas, practices 

supporting integration and nature of an integration project. 
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ERP Strategy. AO had an ERP strategy, which considered the two main ERP systems: 

the system handled the sales and logistics functionality and the packaged ERP that was 

utilized for administrative processes. This consequentially meant that an integration 

between these systems had to be made. New managers often questioned the strategy of 

having two main ERP systems. AO aimed to deploy these two ERP systems to any new 

facility worldwide in order to reach synergy benefits. However, sometimes the local 

ERP systems that were used in facilities were remained. This made the IT architecture 

more complex and led to further problems, such as difficult integration scenarios. AO 

had a 5-year roadmap for the system, but constant changes in the business and in the 

organization made it difficult to follow.  

”You never reach the ideal world, you end up in having lots of [different systems] 

here and there, maybe all the possible ERP vendors in some way. Then you have this 

company-level roadmap and it constantly evolves.” –AO1 

 

Enterprise Architecture. Because of the global organization and the challenging 

supply chain, the Enterprise Architecture (EA) of AO appeared to be very complex. 

When new features were introduced into the system, an internal architecture check was 

done first to see if there was a duplicate feature in the IT-architecture and if the new 

functionality could be achieved through integration. However, a single and integrated 

system used by different business units with different needs caused challenges when 

specifying new functionality for the system. Moreover, it was suggested that EA should 

have more central role in the early phases when making development decisions in order 

to reduce the complexity.  

 “Whenever any kind of change to IT is planned, then the architecture is involved. It 

always looks to the future, so that it is ensured that the change is being done in as 

correctly as possible”  –AO4 

 

Political Agendas. The organizational structure of the AO was constantly changing 

during the development of the system. For example, a big merger of two companies 

took place when the system was not yet taken into use. This changed the governance 

model and power structures inside AO: different functional areas became under a 

changed leadership. This led to decisions to take some of the functionality away from 

the ERP system, to be implemented in other systems, which required additional 

integrations with the ERP system. As a result, the original scope of the system changed. 

This was mentioned as one of the major challenges in the current state of the system 

because of the increased the costs. It was also pointed out that the increased complexity 

of systems introduced delays when querying order status information from the supply 

chain. Furthermore, the major structural change also prolonged the integration projects 

between AO and customers – it took years until these projects were carried out again 

under a new management that favored e-business. 

“[Logistics] started making separate islands, they wanted to “freeze” the system to 

a certain point and started to include all kinds of additional systems there. It has been 

ongoing for ten years now and we have ended up to serious problems and the costs 

have increased in that area. [Consultants] have evaluated the systems and made this 

great finding that it’s a spaghetti and a new transportation management system needs 

to be built there.” –AO1 
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Practices Supporting Integration. The system replaced several legacy systems. The 

parallel run with the legacy systems could take from several months to one year of time. 

Appropriate practices to manage the master data while running the system in parallel 

with the legacy systems needed to be in place. When deploying the system to facilities, 

supporting practices for roll-out approaches and testing of the facility integration were 

developed through trial and error. The first deployment of the system failed due to 

performance issues. It appeared that the pilot system was tested in an environment that 

did not match the real environment and the scope of the system was not fully realized 

in the beginning of the development. The importance of testing of the facility 

integration was emphasized as a critical factor in deployments. 

 “The more successful the testing sessions are between the facility system and the 

ERP, the better everything will start off. In that sense the testing of the facility 

integration is absolutely the key”–AO5 

 

Nature of an Integration Project. Different integration projects were constantly being 

done while developing the system further. Some of these projects were done by a 

dedicated integration team of AO, without the need of the vendor to be involved. 

Moreover, if a similar integration project had already been done before, the next one 

was carried out more rapidly. Sometimes the vendor had to be involved to make 

changes to the system, because of the integration requirements. The duration of 

integration projects ranged from several weeks to years, depending on the nature of the 

project. However, sometimes a separate integration project was not established. In these 

projects, the need for integration was realized in later stages and that caused problems 

when allocating resources for carrying out the integration and testing. The integration 

requirements, especially the need of integration testing, were sometimes overestimated 

in these projects. 

“Now and then you underestimate things like the demands of system integration.” –

AO5 

4.2 EDN Partners 

The organizations in EDN (others than AO) influenced integration with varying 

emphasis. In the context of this implementation, the following organizations had an 

impact on ERP system integration: consultants, ERP vendor, business partners, 

standardization partners and suppliers of supporting software. 

 

Consultants. Because of the serious performance and scalability issues encountered, 

the middleware provider was involved in the beginning of the ERP system 

implementation to redesign the system architecture. The original 2-tier architecture was 

replaced with a middleware solution based on transaction processing monitors. This 

made the system architecture more scalable for a broader user base and enabled the 

integration of business functions. The relationship between the middleware provider 

and the vendor appeared to be crucial when redesigning the system architecture. The 

cooperation with the vendor was considered as challenging in the beginning, but after 

the initial conflicts, an improved system architecture was developed. 
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“Practically, [the vendor] didn’t have a clue of how to make it work […] and when 

we looked at it, it seemed that the way of implementing the system and the use of object 

model was completely wrong.” –MP2 

 

ERP Vendor. The vendor had the key role in ERP system integration. Because of the 

long-term relationship with AO, the vendor built many of the systems used in facilities 

and had the required knowledge on these systems when integrating systems. 

Furthermore, the vendor’s knowledge on AO’s business was proven to be a major 

facilitator in cooperation. Even though both AO and vendor had a rather positive 

viewpoint on their relationship, neither of the partners had always been satisfied with 

this relationship. AO had even considered of buying the source code of the system from 

the vendor, but according to one interviewee, “it did not turn out to be a realistic 

option”. The other interviewee considered the relationship as a “forced marriage”. 

Deploying the system to facilities was carried out in a close cooperation between AO 

and vendor.  

“We are in a close cooperation daily, we are making things together. [The 

relationship] is not a traditional customer-vendor.” –V6 

“We've had the benefit of very skilled representatives from the vendor side, with a 

long history with [the system] and system integration. This is worth its weight in gold, 

and more.” – AO5 

 

Business Partners. Because of the complexity of the supply chain, many third party 

companies were involved, including freight forwarders, harbor operators and 

warehouses. The system had been integrated with the systems of these parties. This was 

occasionally considered challenging. It was pointed out that a sudden need to integrate 

an external system with the ERP system can occur. Besides the supply chain partners, 

AO worked with customers more intensively. In the early phases of the project, a web 

interface was built to allow customers to view the certain information of the system. 

Customer integration projects with the most important customers were ongoing. These 

projects were often initiated by customers that wanted to improve their own business 

processes or made an update to their ERP system. This then called for appropriate 

actions by AO that tried to fulfill the integration needs of its customers and other value 

chain partners.  

”And later came – it was not originally specified as a requirement of the system – 

this transportation cost management system came there.” –AO7 

 

Standardization Partners. Standardization partners appeared to be another EDN 

group that had an impact on ERP system integration. AO has participated in e-business 

standardization efforts within the domain in order to ease the collaboration with 

business partners. Through these standards, messaging between the system and external 

systems was made easier. 

“[It] is a separate messaging standard which has been built for [our] industry. [Our 

company] is one of the companies developing that. There are also all our biggest 

competitors involved in that work.” –AO9 

 

Suppliers of Supporting Software. The representative of middleware provider 

estimated that vendor’s choice for the base technologies of the system was slightly 
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affected by database vendors and their technologies the vendor was initially familiar 

with. AO relied on the supplier’s expertise in this matter and the project ended up in 

difficulties because of the non-scalable system architecture designed by the vendor. 

Consultants from the middleware provider company small in size, were not able to 

convince AO to choose their technology until later when architectural problems 

occurred. 

 “You should never believe in the sales speeches of salesmen, the organization 

should have sangfroid to test the options.” –MP1 

4.3 System Level   

On system level the amount of ERP system customization, ERP system architecture, 

integrative systems’ characteristics and complexity of the IT architecture influenced 

ERP system integration. 

 

Amount of ERP System Customization. By having a fully customized ERP, AO 

could have a total control over the system and its integration capabilities. AO was not 

affected, for example, by the version updates made by the ERP flagship organization, 

such as SAP. In addition, the control of development, being free of licensing costs and 

the advanced functionality provided through customization were highlighted as 

benefits. The vendor saw that in some situations, the new application logic could be 

directly built into the system instead of adding additional application layers. However, 

development of a customized system introduced some of the specific challenges, such 

as performance issues due to the non-scalable system architecture. Moreover, the 

development was expensive and there were no other parties driving the development as 

it is often the case with packaged ERP systems. 

“[AO] couldn’t have had a better system what they got when they made a glove to a 

hand […] I have never seen such advanced functionality anywhere, you can just drag 

a shipping container and drop it to a ship” –V4 

 

ERP System Architecture. The system had to be flexible enough to enable integration 

of various different systems. Moreover, it had to enable the rearrangements as some of 

the logistics functionality previously provided by the system was replaced by external 

integrations. However, it appeared that replacing certain functionality in the system was 

not always straightforward, because of the system architecture. More modular 

architectural design that would better enable these modifications, was emphasized. 

Also, the system messaging between internal systems was not standardized, but instead, 

messages had a proprietary format made by the vendor. This has led to a situation, in 

which more intermediary was needed and also required the vendor to be involved in 

integration. 

“[The system] has enabled many things that we have been doing over the years to 

increase our competitiveness and supported the organizational changes. We have been 

able to rearrange the services by fluently combining different machine lines and 

production pipelines according to how we want to arrange our business.” –AO6 

 

Characteristics of Integrative Systems. Because of the heterogeneity of the facility 

systems, such as some of them even programmed in Cobol in 1970s, the system 
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integration approach was different in each location due to varying functionality of the 

facility system in question. The system had to be modified based on the characteristics 

of the facility system in question. Different approaches for roll-outs were established 

to deploy the system. 

“In many cases it will require big changes to [the system], depending on the facility. 

Some facilities don't require many changes […] The ease of the roll-out may vary 

greatly between facilities.” –S2  

 

Complexity of the IT Architecture. The IT architecture of AO was a complex one. 

Besides the two main ERP systems, it consisted of tens of facility systems, local ERP 

systems, integration platforms and many other internal and external systems. Besides 

the AO’s attempt to reduce the complexity, some islands of technology were formed. 

The complexity of the IT architecture introduced difficult integration scenarios. For 

example, sending an invoice from one office to another involved the system, the global 

SAP ERP and a local SAP in the target location, and exchanging the information 

between these systems was problematic. The project that was started four years ago for 

internal invoicing was still ongoing. 

“So we have [the system], then [one business area] has huge amount of different 

systems […] We have a global SAP for finance purposes. Then we have a local SAP in 

some of our sites. And we’re trying to get all these different systems to work together. 

It’s a total headache. It’s a mission impossible, I would say.” –AO9 

4.4 Business Environment 

The business environment had an effect on the other three groups, thus it had an 

indirect impact on integration. By defining the domain where AO operated, it also 

determined the EDN partners to collaborate with. Economic situation and business 

process support of ERP products were identified as factors that had impact on other 

groups but eventually they had an impact on integration.  

 

Economic Situation. Because of changing business conditions, AO constantly had to 

cut down the development costs. It was suggested that business processes of AO could 

be developed further, for example through mobile applications that would provide 

interfaces to the users and business partners to access the system. However, economic 

situation postponed the development of these features.  

“[Mobile interfaces] have a quite big price tag, so that when you have to save in 

costs, they are probably the first thing to drop out.” –V6 
 

Business Process Support of ERP Products. During the time when AO made the 

decisions about the system, business process support of available ERP products in the 

market was not comprehensive. This was seen as the major driver that led to the 

decision to make a fully customized ERP system. The business process support of ERP 

products affected the amount of customization of the system which in turn affected ERP 

system integration. 

“[Logistics] is quite complicated and SAP didn’t manage this back then. I still feel 

that it wouldn’t.” –AO10 
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4.5 Summary of Results 

Figure 1 displays the four groups of factors that have influence on ERP system 

integration. Based on the ERP strategy of AO, the system was integrated with the 

packaged ERP system and was to be taken into use in any new facility in order to reach 

synergy benefits. When planning new features to the system, enterprise architecture 

was evaluated to investigate if the new functionality could be achieved through 

integration. Political agendas taking place in AO led to more fragmented IT architecture 

and additional integrations. Practices supporting integration were developed in order to 

enable smooth deployments to facilities. The nature of an integration project 

determined how easily the integration was carried out. Sometimes a separate project 

was not established because the integration requirements were not realized.    
 

Organizational landscape

ERP strategy

Enterprise architecture

Political agendas

Practices supporting integration

Nature of an integration project 

ERP system integration

EDN partners

Suppliers of supporting software

Consultants

ERP Vendor

Business partners

Standardization partners

 

System level

The amount of ERP system customization

ERP system architecture

Characteristics of integrative systems

Complexity of the IT architecture

 

Business environment

Business process support of ERP products

Economic situation

 

 

Fig. 2. Factors influencing ERP system integration 

ERP system integration was affected by five EDN partners. Suppliers of supporting 

software slightly affected the decisions made on integration technologies. Consultants 

were needed to re-design the system architecture. AO’s close relationship with the 

vendor as well as vendor’s expertise have aided especially the internal integration. 

Business partners introduced additional systems to be integrated with and some of the 

integration requirements emerged directly from them. Standardization partners were 

involved when further enhancing the supply chain collaboration.  

By having a fully customized system, some of the integration challenges that would 

emerge with a packaged ERP system could be bypassed. Sometimes integration 

introduced changes to the ERP system architecture, which had to enable the 

rearrangements. When deploying the system to a facility, the characteristics of the 

facility systems determined how easily the integration was carried out. The complexity 

of the IT architecture introduced challenging integration scenarios when trying to 

transfer the data between several different ERP systems. 

Business environment had an indirect impact on integration by defining the domain 

of AO and the business partners and standardization partners to cooperate with. It also 

had an impact on the economic situation. Because of the cost cutting of AO, business 

process improvement through a mobile infrastructure was postponed. Business 



16 Tommi Kähkönen, Andrey Maglyas, Kari Smolander 

environment also defined the business process support of ERP products, which was the 

main reason for AO to build a customized ERP system.  

5 Discussion  

The analysis of the EDN of a global manufacturing enterprise highlights the socio-

technical nature of the ERP system integration and the role and impact of different 

organizations involved in it. The role of EDN has not been often emphasized in the 

studies on ERP system integration. This study reveals that EDN should be taken into 

account because the ERP system cannot be isolated from its environment and business 

partners. Considering EDN is especially important when managing integration of the 

ERP system with other information systems.  

The previous studies on affecting factors on ERP implementation and studies on 

ERP success factors are partially overlap with our findings and confirm them. For 

instance, a socio-technical model for ERP implementation has been proposed in [32]. 

In this model, ERP implementation process is affected by the external environment and 

the organization itself. This model does not discuss about EDN, which may be 

explained by the early publication time of the study. Also, our further analysis revealed 

that Business environment has no direct effect to integration. Instead, this factor 

represents a meta-factor affecting the other factors. This also highlights that ERP 

integration challenges do not happen in isolation and therefore should be studied in the 

context of EDN.  

Although ERP success factors have been studied comprehensively, e.g in [11], [33], 

they are often organizational and lack the EDN perspective. The relationship between 

the client (AO) and the vendor has been identified as a success factor in ERP 

implementation [33]. Our findings suggest its importance also in ERP system 

integration. In addition, our findings suggest that the vendor-consultant relationship can 

have a key role when solving integration issues. Moreover, it has been noted that 

enterprise application integration (EAI) success factors are similar to general ERP 

success factors – successful EAI needs to consider the factors on the levels of  business, 

organization, technology, project as well as environmental factors [34], [12]. Hoverer, 

this classification does not either address the role of EDN. Besides the role of the 

vendor, our evidence suggests the important roles of consultants and business partners 

in ERP system integration. It means that further studies on ERP system integration 

should not be limited to understanding the relationships between the AO and the vendor 

only, because this perspective lacks the input from other partners involved in resolving 

integration issues. 

As in all qualitative studies, the findings of this study cannot be easily generalized. 

The findings are related only to the specific case and the generalization of the findings 

of the study is theoretical [35], i.e. they generalize specific observations to theoretical 

concepts. With these concepts we can explain the events in the studied organization and 

we also strongly believe that these factors influencing ERP system integration are 

similar in other contexts as well. In future, we will study different EDNs and apply the 

results of this study in different contexts, e.g. in cases were a packaged ERP is adopted. 

Moreover, investigating how integration is governed in EDNs, especially how decision 
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making on integration evolves in them and what is the role of enterprise architecture in 

integration governance are the topics of our future interests.  

6 Conclusions 

We have proposed empirically grounded factors that had an effect on ERP system 

integration in a large manufacturing enterprise. The factors are divided into four groups: 

Business environment, Organizational landscape, ERP development network partners, 

and System level. The findings reflect the nature of ERP system integration as socio-

technical endeavor that involves interaction and collaboration between stakeholders. 

This perspective is often ignored by ERP integration studies that often focus on the 

adopting organization only. Through our findings, managers can better understand the 

nature of integration in the context of ERP development networks and guide their 

strategic decisions on integration issues. 
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 Abstract 

To serve its purpose as a backbone for business integration, Enterprise Resource Planning (ERP) 

systems need to be integrated with other information systems inside and outside the boundaries 

of an enterprise. An inductive case study was made to examine a long-term ERP system of a 

large manufacturing enterprise to better understand the nature and importance of ERP system 

integration. Our results can be summarized as four findings about the current life cycle models: 

1) integration should be a major consideration when choosing ERPs, 2) deployments are 

continuous, 3) external integration is not just an extension phase after the project and 4) 

integration remains as a continuous challenge which is never fully achieved due to the constantly 

changing business requirements and organizational landscape. The results can help managers 

when making decisions on integration issues, yet effective approaches for integration 

governance are needed in order to avoid the increased costs and complexity. 

Keywords: Information Systems, Enterprise Systems, ERP, Enterprise Resource Planning, 

Integration, Life cycle, Case Study, Manufacturing Enterprise 

1. Introduction  

Originally, Enterprise Resource Planning (ERP) systems integrated the core business functions 

of an enterprise [1]. Later, due to the requirements of collaborative business, the challenge of 

integration evolved from inside the company to consider also the customers and business 

partners [2]. In a modern enterprise, a multitude of different systems exists ERP being just one 

of them and integration of these systems is an unavoidable evil [3]. 

 ERP systems have been investigated comprehensively since the mid-1990s. Especially, the 

implementation process of an ERP system [4] and critical success factors in ERP 

implementation projects [5] have been studied. ERP systems have become de facto standards 

in providing the backbone for enterprise integration and more attention has been paid to 

extending the ERP system through external integration with supply chain [6].  

 However, in the field of Information Systems (IS), integration has been identified as an 

“omitted variable” and a misunderstood concept [2, 6].  In addition, studies on ERP  integration 

often focus on the integration of an ERP system and a specific target system [7]. We propose a 

broader perspective on ERP system integration by setting the following research question: How 

does integration evolve during the ERP system life cycle? We made an inquiry into the practice 

by conducting an inductive case study in a large manufacturing enterprise. Based on our 

meetings and interviews with practitioners, we concluded that the existing life cycle models fail 

to describe the nature of ERP system integration. After presenting the background of this study 

and briefly describing the research approach and the case organization, we present the findings 
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and compare them with the existing life cycle models. Before concluding the paper, we consider 

the reasons why our findings conflict with the existing models and discuss about our future 

research intents. 

2. Background 

2.1. ERP System Integration  

As a term, integration is ambiguous and has different meanings. In the domain of  IS, it is often 

considered as data exchange between two or more systems, standardization of business 

processes as well as cooperation and coordination between human actors [1]. There has been 

advances especially in integration technologies such as those related to EAI (Enterprise 

Application Integration) and SOA (Service Oriented Architecture) to overcome the technical 

challenges of integration [22]. However, it has been concluded that solving integration 

problems often requires combining of different technical approaches, instead of being solved 

by a single approach [10]. Moreover, integration has been identified as a socio-technical 

challenge that includes, besides the technical side, also organizational and social aspects [2].  

 Integration of business functions is the goal of an ERP implementation as the ERP system 

integrates business functions inside the organization and enables data flow between different 

units of an organization [9]. Moreover, numerous other information systems, such as Decision 

Support Systems (DSS) [12] and Manufacturing Execution Systems (MES) [13] are still 

needed, and application-level integration with these systems is necessary. The functionality of 

an ERP system is often enhanced by bolt-on applications, such as CRMs (Customer 

Relationship Management), and WMSs (Warehouse Management System) [21]. Because the 

purpose of a contemporary ERP is to provide the backbone for business collaboration, external 

integration with business partners’ systems has to be done [2]. Another form of ERP system 

integration is to provide interfaces for users to access the system on mobile. This type of 

integration is called portal-oriented application integration where an interface is built to display 

the desired information needed by the intended user group [10]. Thus, we understand ERP 

system integration as a multidimensional activity that includes building of interfaces and 

managing of interconnections between the ERP and other internal and external systems during 

the ERP system life cycle aiming at interoperability between the systems.  

2.2.  Existing ERP System Life Cycle Models  

We define life cycle as a progression through a series of differing stages of development1. By 

this we mean that an ERP system evolves through certain steps or milestones from the point 

when the acquisition decision is made to the point when the system is abandoned. We 

distinguish the life cycle models from software development methodologies. We see that 

development of an ERP system may utilize a variety of development methods. For example, 

the pilot version of the system may evolve through a strict waterfall process starting with a 

comprehensive definition phase and later, more features to the system can be implemented with 

agile approaches. Since our intent is to examine how integration evolves through different 

stages in the life cycle, comparing our findings to the life cycle models instead of development 

methods is necessary. 

 To our knowledge, four ERP system life cycle models have been proposed [5, 11, 16, 17]. 

Due to the limited space available for this paper, a comprehensive presentation of these models 

is omitted. Instead we focus on high-level comparison of the models and investigate how 

integration is presented in each of them. We intuitively classified the phases of the models 

according to the following categories: planning and design, implementation, using the system, 

improvement and extension and migration to a new system. In Figure 1, the phases of the life 

cycle models are shown and categorized. 

                                                      
1 http://www.thefreedictionary.com/life+cycle 
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Model 1: Esteves and 
Pastor (1999)

Model 2: Ross and 
Vitale (2000)

Model 3: Markus and 
Tanis (2000)

Model 4: Rajagopal 
(2000)

Planning and design Implementation Using the system
Improvement and 

extension
Migration to a new 

system

Adoption Decision, 
Acquisition

Implementation Use & Maintenance Extension Retirement

Design Implementation Stabilization
Continuous 

Improvement
Transformation

Project Chartering
The Project 

(configure & rollout)
Shakedown Onward and Upward

Initiation, Adoption, Adaptation
Acceptance, Routinization, 

Infusion  

Fig. 1. Classification of the phases in the existing life cycle models. 

 Model 1 and Model 4 emphasize the planning and design by dedicating more than one 

phase for it. Model 4 does not have a dedicated phase for implementation unlike the others. 

Instead, the system is implemented in between “Adaptation” and “Acceptance”. All the models 

identify the phase when the system is used. Model 1 and Model 2 have similar phases in post-

implementation (the phases after implementation) considering adding more capabilities to the 

system, and migrating the system to another while the other two models do not have such 

emphasis on post-implementation.  Unlike Models 1 and 2 that are waterfall-style models, 

Models 3 and 4 are iterative in which all the previous phases are revisited when an upgrade or 

retirement of the system is made. 

 Models emphasize integration differently. Model 1 has a dedicated phase for integration, 

“Extension”. During this phase, more capabilities are integrated into the system and external 

collaboration is considered. Similarly, Model 2 considers "Continuous improvement” as a 

phase in which new modules and bolt-on applications are added to the system. Model 3 

highlights system integration and roll-out during the project phase of the system. In addition, 

“Onward and upward” continues until the system is replaced by an upgrade or extension, which 

then starts a new cycle. Model 4 treats integration as milestones during the phases after 

implementation. “Integration of functional units” happens in the acceptance phase, 

“Oganizational integration” is realized in the routinization phase and “IT integration at global 

level” is realized in the infusion phase. To summarize, in these models integration is either 

regarded an activity during or after the implementation or it is considered as “milestones” that 

are reached during the life cycle. 

3. Research Approach 

Adopting Organization (AO, the organization taking the ERP system into use) is a large and 

global manufacturing enterprise with an annual turnover over 9 billion euros. AO decided to 

build a fully-customized ERP system for sales and logistics in order to replace several legacy 

systems and also to overcome the year 2000 problem without having to make the necessary 

updates to all the systems. The implementation started in the middle of 1990s and during that 

time the existing ERP packages did not have the desired functionality to support business 

processes of the domain and control the complex supply chain in AO’s specific business field. 

The ERP project went through major challenges, including redesigning the insufficient system 

architecture and a large merger of two companies during the early phases of the implementation. 

Eventually, the project greatly exceeded the intended budged. However, at the time of writing, 

the system is currently in a global use and it is still in constant development. Benchmarking 

against ERP products in the market is constantly being done, but for the time being, AO has 

decided to keep the system to handle its core business processes. Figure 2 displays the timeline 

of the ERP system of AO including some of the key events that have occurred in the life cycle. 
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Intensive deployments 

to facilities

2013

-Considering the future

 of the system with a

5-year roadmap

2003

-Upgrading the 

OS platform

2006

-Nearshoring the

 development

1995

-Pre-planning 

of the system

1999

- ”The year of uncertainity” because

 of competing systems

2001

-Better tools and 

practices for 

release management

2008

-Changing the 

database platform

2010

-Offshoring the

 development

1998

-Merger with 

another company

-A failed deployment 

to the first facility

1998

-Middleware consultants 

enter the project

-Architectural re-design

1996

-Starting

 the project

2004

-The system in use 

in intended scope

2005

-Shutting down the

 last legacy system

2000

-Original milestone 

for replacing 

the legacy systems

-The system 

deployed to one facility

 

Fig. 2. ERP system timeline of the case organization. 

The data for this study was collected with theme-based interviews, conducted between 

February and May 2013. The main goal of the interviews was to understand the role and practice 

of ERP system integration. The inquiry into a complex organizational phenomenon led to an 

approach in which, instead of determining a large number of fixed questions addressing specific 

areas of interest, the questions for the interviews were open-ended, focusing on the 

interviewee’s experiences during ERP system development. For example, major challenges and 

successes experienced in ERP development were asked. The more detailed questions were 

asked based on the received responses. This way, we were able to get a rich set of data for 

further investigation.  

 

Interviewees from AO: 
AO1: Business-IT negotiator
AO2: IT manager of a business area
AO3: Programme manager
AO4: Enterprise architect
AO5: IT manager of sales
AO6: IT support manager
AO7: Representative of logistics
AO8: Project manager

Interviewees from Vendor:
S1: Software manager
S2: Service owner
S3: Continuous service manager
S4: Infrastructure manager
S5: Project manager
S6: Lead software developer
S7: Service manager

Interviewees from Middleware 
Provider:
MP1: Middleware manager
MP2: Technical consultant

 
Fig. 3. Roles of Interviewees. 

 

The data collection started with discussions with our key contact person from the upper 

management of AO. The goals of the research project were briefly presented to him in order to 

identify the right persons to interview. In general, the snowballing technique [3], in which the 

next interviewee is a referral from the previous one, was used for selecting the interviewees to 

get different viewpoints to the same issues. In total we interviewed 17 industrial experts that 

had different positions, ranging from upper management to mid-level management and 

developers, and included people from AO, the supplier (the company that implemented the 

system) and the middleware provider (a consulting company that helped adding a middleware 

product to the system). Interviewees’ roles and their organizations are listed in Figure 3. Due 

to the long duration of the ERP system development, the roles and responsibilities of the 

interviewees have been constantly changing. Some of the interviewees have been intensively 

involved in the early implementation of the system whereas others are currently working with 

the system. The duration of interviews ranged from 26 to 73 minutes, the average being 45 

minutes. The interviews were transcribed and the data was analyzed by using the coding 

techniques of Grounded Theory [3] by using a software tool called ATLAS.ti, but because of 

the limited space available for this paper, the detailed description of the analysis is omitted.  

In next section, we present four findings on ERP system integration that are in contrast with 

existing life cycle models, arguing that the models do not give a realistic image on integration 

in ERP system lifecycle. 
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4. Findings 

4.1. Finding 1: The Emphasis on Integration in the Early Phases 

Making decisions on system architecture and choosing the integration technologies turned out 

to be critical in the beginning of the project. The system architecture had to be redesigned 

because of the poor performance of the system that occurred when deploying the system to the 

first facility. It appeared that the scope of the system was not fully realized and it further 

increased as a merger with another company took place during the implementation phase:  

”We underestimated the amount of staff and system and architecture solutions. Overall we 

had a large underestimation of the scale, which was then corrected along the way by bringing 

in the middleware [...]” –S5 

Technical consultant argued that more comprehensive validation of technological solutions 

should have been done when making decisions on technologies in the design phase of the 

system development:  

“I think [when investing several tens of millions to an ERP system] it’s weird if there is no 

money for an extra validation round to be done in the very beginning. […] implementing one 

part of the system fast to see that will the chosen technology work at all, will it fly? [...] You 

should never believe in the sales speeches of salesmen, the organization should have sangfroid 

to test the options.” –MP2 

Even though the current life cycle modes have dedicated phases for the acquisition phase 

of an ERP project, none of the models emphasizes the integration capabilities of the ERP 

system. Model 1 highlights minimizing the need for customization and analyzing the 

maintenance services in the acquisition phase. Model 2 suggests that decisions on process 

change and standardization have to be made in the design phase. Model 3 lists general tasks 

that are to be done in project chartering, such as selecting the package, identifying project 

manager and approving the budget and schedule. Model 4 suggests choosing of appropriate 

technology and cost benefit analysis as tasks that are carried out in adoption phase. We claim 

that integration capabilities of the ERP system have to be emphasized in the early phases in the 

ERP system lifecycle.  

4.2. Finding 2: Deployments and Therefore New Integrations are Continuous 

It appeared that integrating the ERP system with internal systems was a challenging endeavor, 

because existing production planning systems in facilities were different and therefore needed 

their own integration approaches. As the company grew bigger, the scope of the ERP system 

increased and introduced more facilities that the system had to be integrated with. The last 

legacy system was shut down in 2004 and the project phase of the ERP system development, 

originally indented to be completed before the year 2000, was considered completed. However, 

roll-outs to new facilities were ongoing ever since. After the project phase, the business of AO 

extended to new geographical locations and some of the original facilities were shut down. 

Deployments to new facilities were going on in Europe, South America and Asia. The system 

was deployed to new facilities according to the global ERP strategy of AO:  

“[The ERP system] replaces the existing system because of the synergy and integration 

benefits so it has been always taken into use.” –AO4 

Unlike in our case, the existing life cycle models mainly suggest that internal integration of 

the ERP system (including the deployments to facilities and also replacing the legacy systems) 

takes place during the project phase. Model 1 considers deployment of the system as the activity 

of the project phase. Similarly, Model 3 suggests that system integration and rollout takes place 

during the project phase. According to Model 2, the system goes live during the implementation 

phase and is later stabilized. Model 4 suggests that integration of functional units is realized 

during the acceptance phase and organizational integration is realized during the routinization 

phase. We claim that unlike the existing life cycle models suggest, deployments of an ERP 

system are continuous, instead of being realized during the project phase and stabilized after it. 
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4.3. Finding 3: External Integration with Supply Chain Should Start Early 

Because the ERP system of AO was very much supply chain oriented, integration with external 

systems and collaboration with customers and business partners started already during the 

project phase of the system. An infrastructure to support a web interface to the system was 

initiated in order to let the customers to access the desired information. Furthermore, to enable 

the supply chain collaboration, e-business standardization activities were considered during the 

project phase:  

”In logistics, for integration purposes we have had connections to global business 

integration standardization agencies. We have been cooperating with competitors and other 

companies of this industry in order to get our way of doing to these standards.” –AO6 

Moreover, it appeared that the system had to enable the integration with external systems, 

originally not intended to be integrated with: 

”It was not originally specified as a requirement of the system – this transportation cost 

management system came there…One benefit of [the system] is that is has many things that 

allows external partners to operate in it.” –AO7 

According to Models 1 and 2, external integration takes place after the implementation. 

Models 3 and 4 suggest that extending the system starts a new cycle, which revisits all the 

previous phases. However, they do not emphasize the role of standardization or other 

organizations involved in ERP system integration during the life cycle. Thus we claim that 

external integration with supply chain should start in the early phases of the life cycle. It 

involves, besides the integration of systems, collaboration with business partners and 

standardization organizations. 

4.4. Finding 4: Integration is Never Fully Achieved  

Besides extending the system with additional capabilities, it was necessary to adjust the system 

with organizational changes. These changes introduced a need of such kind of integration that 

cannot necessarily be considered as “extension” or “adding new capabilities to the system”: 

“The scope has changed somewhat, as far as logistics goes we've moved away from [the 

system] and we've replaced it with external ERP systems, and integrated those with [the 

system]” –AO3 

It appeared that certain application logic previously being automated by the ERP system 

was replaced by integrating the system with additional external systems. Because of this, the 

IT architecture became more complex which led to increased costs: 

”[Logistics] started making separate islands by freezing [the system] in a certain point and 

integrating additional systems to it. Now this has been going on for ten years already and we 

have ended up to problems as costs have increased in this area. [Consultants] have evaluated 

these systems and concluded that it’s a complete spaghetti, which needs an additional 

transportation management system.” –AO1 

In contrast with existing life cycle models, it appeared that integration is never fully 

achieved, due to the constantly evolving organizational landscape and business environment. 

This was especially highlighted by conflicting political agendas of different managerial organs 

of AO: 

“You never reach the ideal world, you end up having different kinds of stuff [different 

systems] here and there, maybe all the possible ERP vendors in some way. And the you have 

the company-level roadmap of the system, it’s being developed and it constantly evolves“ –

AO1 

We claim that ERP system integration is never fully achieved.  This calls for approaches to 

govern ERP system integration throughout the lifecycle to avoid the increased complexity and 

costs.  
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5. Discussion 

We can identify several reasons why that the existing ERP system life cycle models fail to see 

the nature and importance of ERP system integration. First, the models have been published in 

early 2000s. In our earlier study we noted that the interest towards ERP system integration 

emerged as late as mid-2000s – after the life cycle models were developed [7]. In addition to 

our study, the limitations of the existing life cycle models have also been discussed in a study 

about maintenance and support during the ERP system life cycle [8], which concluded that 

maintenance and support is an activity taking place during the whole life cycle instead of just 

in the post-implementation phase.  

Moreover, the purposes of the life cycle models seem to be different than our interest to 

view these models. For example, Model 4 seems to be more user-centric, as relations of users 

to the system is described whereas Models 2 and 3 focus on organizational performance. 

Moreover, Models 3 and 4 were not originally developed for ERP systems, but instead they are 

based on general models of information system adoption. The authors of Model 3 suggested 

that their model may not be suitable in the context of an extended ERP where the system is 

collaborating closely with the supply chain. Our findings support this claim since the ERP 

system of AO was very much oriented towards the supply chain, where standardization and 

integration with partners’ system were essential since pre-implementation of the system.  

Besides the four models, we were not able to find more recent models to describe the 

lifecycle of ERP systems. Since the 1980s, the concept of life cycle has been criticized, e.g. in 

[12]. Life cycle models seem to be too generic ones without practical applicability, and this 

might be the reason why new models have not been developed. The lifecycle models can 

describe certain aspects of the ERP systems, such as organizational performance as described 

in Model 3, but as our findings suggest they do not describe the nature of ERP system 

integration. Relying on them when making decisions on integration issues may lead to 

undesired consequences. Indeed, our findings reflect the principles of agile paradigm, such as 

early involvement of customers and the continuous nature of integration. Applying agile 

principles in integration governance are therefore necessary. 

Investigating the ERP system life cycle of one case only is a limitation of this study. Even 

though AO had a fully customized ERP system instead of a packaged solution, we believe that 

integration challenges remain similar in other context where packaged ERP solutions are 

adopted. In future, our interest is not to create a new life cycle model but instead to study how 

integration can be effectively governed during the life cycle of the system. Especially, we are 

interested in other organizations’ (such as the ERP vendor, consultants and customers of AO) 

role in ERP system integration. Finally, if compared to other life cycle phases, there is much 

less research on the final phase of ERP life cycle, retirement [4]. Indeed, we have just recently 

begun to have opportunities to investigate the retirement phase as companies are moving to new 

ERP solutions. At some point of time an ERP system becomes obsolete and needs to be 

replaced. There is a void of research on how to manage the interconnections with ERP and other 

systems when retiring the system. In future, the retirement phase of the ERP system should be 

studied from the integration point-of-view. 

6.  Conclusions  

In this study, an inquiry into the practice was made to observe the ERP system life cycle of a 

large manufacturing enterprise, from the perspective of ERP system integration. According to 

our findings, integration should be a major consideration when choosing an ERP system. 

Deployments are continuous and so is external integration which starts already in the early 

phases. Finally, instead of being realized at the given point of time, integration is a continuous 

effort, constantly evolving with organizational changes. The findings reflect the agile principles 

and point out that practices for integration governance should not be based on the existing 

lifecycle models. The main contribution of this study is better understanding of the nature of 

integration and its evolution during the life cycle of an ERP system which can help managers 

when making decisions on integration issues.  
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Integration Obstacles during ERP Development  

 

   

Abstract 
ERP (Enterprise Resource Planning) systems have 

increasingly been developed and integrated with other 

internal and external systems. This paper contributes 

to the field of enterprise systems integration by 

clarifying the concept of integration in the context of 

ERP systems. We investigated integration obstacles 

during ERP development in 5 large organizations 

through theme-based interviews. Besides considering 

integration as purely technical challenge, our findings 

reveal the other perspectives of integration.  In total 31 

environmental, technical, managerial, and 

organizational integration obstacles were identified 

from empirical data and further mapped with 13 ERP 

challenge categories derived from the literature. Our 

findings reveal that integration barriers are related to 

all 13 categories of ERP challenges. This indicates that 

integration should not be a separate project from ERP 

development. Identifying the integration obstacles is 

necessary for practitioners to develop counteractions 

to enterprise integration problems.  

 

1. Introduction  
 

Companies must improve their business procedures 

and processes in order to remain competitive. They 

must also share their in-house information with their 

suppliers, distributors, and customers [27]. This 

information should be timely and accurate. Companies 

adopt Enterprise Resource Planning (ERP) systems to 

fulfill these objectives. ERP systems are information 

systems that integrate different business functions 

[5,11]. Companies spend significant amounts of their 

IT budget in ERP installations and upgrades [10,11]. 

However, ERP projects are associated with  

considerable problems and high failure rates [19,33]. 

Besides technical aspects, ERP implementation 

imposes numerous social and organizational issues 

[10]. 

Implementing an ERP system does not guarantee 

the integration of the organization, as ERPs need to co-

exist with other enterprise applications and systems 

[39]. Mainstream ERP studies in the realm of 

integration address the approaches to achieve 

integration [25,26] or implementing ERP as a way to 

achieve integration [16,18] However, it has been 

identified that integration in the context of enterprise 

systems is surrounded by confusion [6,17,25].  

With this study, we aim to increase the 

understanding of the nature of integration in ERP 

development that is often overlooked in research. To 

achieve this, we employ both literature and empirical 

data from 52 interviews in 5 large enterprises. This 

paper addresses the following research questions: 

RQ1: What issues hinder integration? 

RQ2: How do issues hindering integration relate to 

general ERP development challenges? 

In the remainder of this paper, we first review the 

literature for this research. After that, we explain the 

research approach and present the results. Before 

concluding the paper, we discuss about our 

contributions and lessons learned based on the 

findings. 

 

2. Background  
 

ERP systems are configurable Information System 

(IS) packages that aid in accomplishing the business 

goals by facilitating real-time planning, production, 

and customer response [20,32]. They consist of 

different modules, such as sales, production, human 

resource, which are interconnected to enable the 

exchange of business data across different 

organizational units [12]. ERP systems offer a central 

repository for enterprise data and promise reduced data 

redundancy, increased supply chain efficiency, 

increased customer access to products and services, 

and reduced operating costs [13,29].  

These benefits are not easily accomplished. It has 

been estimated that 90% of ERP implementations fail 

to provide all the desired business benefits [28]. 

Several distinct characteristics make ERP projects 

troublesome. The implementation involves multiple 

organizations and stakeholders that need to interact and 

communicate. This makes the implementation prone to 

errors and misunderstandings [35]. Moreover,  there is 
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the constant dilemma to decide, should the system be 

customized or should the existing ways of working be 

altered [4]. Due to the role of ERP systems as a 

backbone for enterprise integration, they need to co-

exist with other enterprise systems [38]. 

Interconnections with internal and external systems is a 

necessity and a crucial part in ERP development [15]. 

When replacing the existing legacy systems with the 

ERP, usually the migration process involves the 

implementation of temporary interfaces between 

systems, which can be expensive and time consuming 

[40]. In general,  ERP systems have limited capability 

in integrating with other systems [5].  

Due to the challenging nature of ERP projects, a 

considerable amount of literature has focused on 

critical factors in these projects [2,9,14,28,30,31,36]. 

These studies have not widely addressed integration 

issues.  Integration is mainly seen as something that is 

finished during the project phase of the system 

development, such as in terms of data management 

between legacy systems. However, instead of being an 

outcome or an activity occurring during a single phase, 

in the context of ERP systems, integration is a 

continuous activity conducted during the whole life 

cycle of the system [22]. 

Furthermore, the term integration is generally a 

concept surrounded by a fair amount of confusion  

[6,17,25]. For instance, some authors in the literature 

tends to consider integration as a project outcome or as 

a technical feature [6]. We understand ERP system 

integration as a process during the ERP system life 

cycle, in which interfaces and interconnections 

between the ERP and other internal and external 

systems are built and managed as a collaborative 

effort conducted by different organizations and 

stakeholders involved in development. With this study, 

we want to better understand the nature of this activity 

by examining the issues that hinder it. 

 

3. Research process 

 

This research was designed as a qualitative, 

thematic study. We deemed this approach to be 

suitable when approaching the research problem of 

enterprise system integration because besides its 

technical nature, it includes organizational and 

managerial issues [3]. The main instrument in the data 

collection was theme-based interviews in five 

companies. The companies were large – their sizes 

ranged 1000 to 30000 employees. To analyze the data 

we employed a qualitative inductive analysis, in which 

we identified new kind of occurrences in the data and 

classified them with codes. This is also called “open 

coding” [7] in grounded theory. According to [34] 

“qualitative inductive analysis generates new 

concepts, explanations, results, and/or theories from 

the specific data of a qualitative study.” 

 

3.1. Data collection 
To conduct this study, both literature and empirical 

data were employed. We carried out two rounds of 

theme-based interviews. In the first round, we gathered 

data from three organizations (Case A, B, and C) in the 

period from February 2013 to May 2014. These 

interviewees included stakeholders from client 

organizations, the vendors and third parties, such as a 

middleware vendor and offshore departments. No strict 

interview protocol was used, but instead, the questions 

focused on general challenges in ERP development. 

More detailed questions were asked based on the 

answers. Total of 45 interviews with an average 

duration of one hour were made in the first round. In 

the second round, we gathered data from three 

organizations (Case A, D, and E) in May and June 

2014. In total, 9 experts were interviewed, with the 

average duration of the interviews being 1 hour and 15 

minutes. The question set included technologies, 

standards, organizations and stakeholders dealing with 

integration issues. We consider second round as our 

main dataset in this study since its focus was on 

integration issues while the first round data served 

more as supportive material. Table 1 lists the case 

organizations and the roles of interviewees. 
Table 1 Information about Case organizations and interviewees 

Cases Size and industry ERP systems No. of interviews Role of interviewees 

1st Round  

A Large & global 

manufacturing enterprise 

with 30000 employees 

Tailored system for sales and 

logistics  

SAP ERP for administrative 
processes 

17 Different roles representing the client 

organization, the vendor and third party 

organizations 

B Large & global service 

provider in retail business 
with 1000 employees 

Tailored ERP system for 

retail business processes 

16 

C Large and global 

manufacturing enterprise 

with 20000 employees 

Tailored  ERP system for the 

raw material procurement 

10 Different roles representing the client 

organization 

 

2nd Round 

A Large & global Tailored system for sales and 6 Business-IT negotiator 



 

The ERP systems in case organizations were in 

different phases in their life cycle. In Case A, the 

tailored system had been in use and development for 

20 years. During the interviews the retirement phase of 

the system had begun as the company was considering 

replacing it with a SAP ERP. The ERP system in Case 

B was in the middle of the implementation phase. The 

system in Case C was in the post-implementation 

phase, currently being deployed to a new business 

location in another country. Case D started the 

implementation of a new ERP system in 2012 and has 

been since improving the business processes and 

enhancing the system. Case E was about to change 

their ERP system from Informix to Oracle. Most of the 

transition had been done but few systems were needed 

to be changed to Oracle. 

 

3.2. Data analysis  
We extracted and identified integration obstacles 

from the transcribed interviews. Three researchers used 

the principles of open coding [8] to label the data and 

to find the integration obstacles from the primary data 

set. Due to the fact that each researcher makes his/her 

own interpretations from the data, it was necessary to 

discuss and compare the identified obstacles. After 

several brainstorming sessions, a list of 31 integration 

obstacles was constructed, with six obstacles not 

previously mentioned in the literature. 

To have a comprehensive view on the integration 

obstacles and their relationships to general ERP 

development challenges studied in the literature, we 

used the classification of ERP development challenges 

by [1]. In addition, we reviewed seven literature 

reviews on ERP development challenges 

[2,9,14,28,30,31,36] and modified the original 

classification. This comparison produced in total 13 

categories of ERP development challenges. For 

example, in the literature category “Network and 

communication” concerned with “boundary crossing 

activities” and issues related to “consultant and vendor 

companies” was divided into “Inter-organizational 

environment” and “Communication and coordination”. 

Inspired by Themistocleus [37] and Shaul & 

Tauber, [36] we further classified the 13 categories into 

four main themes: Environmental, Technical, 

Managerial, and Organizational obstacles. Table 2 

presents this categorization. We then mapped the 

integration obstacles extracted from the data to the 

general categories of ERP challenges found from 

literature.  

 

Table 2 Main themes, literature categories and integration obstacles  

 

Main themes 
Categories of general ERP challenges from the literature 

[2,9,14,28,30,31,36] 
Integration obstacles derived from data 

Cases 

Environmental 

obstacles 

Intra-organizational environment 

Issues related to organizational culture as well as 

organization’s experience on ERP projects 

Complicated end product A 

Inexperience on integration projects A, E 

Heterogeneous operating environment C 

Different strategic interests of business units A 

Inter-organizational environment 

Issues related to external environment such as conflicts 

between the organizations, poor management of 

partnerships with these organizations and underperformance 

of either vendor or consultant 

Sanctions in licensing  E 

Competitors taking new technologies into use A, C, E 

Failing to commit customers in integration 

projects 

A, D 

Discovering a way to satisfy customers by 

integration  

A, E 

Technical 

obstacles  

ERP-product selection & implementation strategy  

Issues regarding selecting and comparing different ERP 
products 

Selecting unsuitable integration technologies A 

Troublesome management of integration 
product licenses  

A, E 

ERP system characteristics  

Issues related to the lack of ERP system’s quality 

Design flaws in ERP system A 

ERP system’s incompatibility A 

IT-infrastructure & legacy systems  Characteristics of integrative systems A, B 

manufacturing enterprise 

with 30000 employees 

logistics  

SAP ERP for administrative 
processes 

IT manager of business area 

Manager of E-business and integration 
Head of E-business and integration 

Business support manager of a business area 

Director of business process development 

D Large and global 
manufacturing and service 

provider enterprise with 

5000 employees 

Tailored ERP system 2 Head of IT department 
Manager of IT and enterprise engineering 

E Large and global 

manufacturing and service 

provider enterprise with 
1600 employees 

A system based on Oracle 

products 

1 Head of systems analyze & design 



Problems in integrating the ERP system with other systems 

and converting the data between the systems as well as 
managing the master data 

Complex systems landscape A, D 

Troublesome migration A, B 

ERP software development & configuration  

Issues dealing with requirement specifications definition and 

changes, system configuration, and software development 
tools and methods. Also, issues related to troubleshooting 

and functional testing of the software 

Poor evaluation of integration requirements A 

Slow development process A, B, C 

Inadequate testing of integration A 

Lack of knowledge on integration  
A, E 

Managerial 

obstacles 

Business visioning & planning  

Issues in creation of the business case for the system, setting 

up business goals and justifying the ERP acquisition 

financially 

Cost cutting hindering integration projects A 

Insufficient identification of business needs & 

evaluating the benefits of integration 

A 

Organizational management & leadership  

Issues related to top level management's involvement, 
capabilities and actions in the project 

Top management does not understand 
integration 

A, C, 
D 

Top management does not support integration A, D, E 

Lack of company-wide policies for integration  A, D 

Project management  

Issues regarding the project scope, responsibilities, and 

resources. Also issues related to crisis and expectations 

management  

Troublesome management of integration 

projects 

A 

Project team & human resources  
Challenges related to structure and composition, and skills 

of the people in the project team. Also issues related to 

empowerment, motivation and incentives 

Lack of integration experts D 

No dedicated persons for integration 
D 

Quality management & evaluation  
Challenges related to  measuring the performance and 

acceptance of the system 

Not measuring integration projects  

A 

Organizational 

obstacles 

Change management  

Issues related to business process re-engineering, training 

and education. Also factors related to misunderstanding of 
the change caused by the system and its implication to 

organizational culture, personal factors and political issues 

The need for comprehensive training 
A, C, 

D 

Personnel change resistance  
A 

Communication & coordination 

Factors related to communication style, coverage and 
planning. In addition, issues related to knowledge 

management and unsuitable communication tools 

Lack of collaboration 

A, D, E 

 

4. Results  
We mapped the identified 31 integration obstacles 

into the ERP challenges found from literature. Table 2 

shows the categorization. The next sections explain the 

integration obstacles derived from data.  

 

4.1. Environmental obstacles 
 

In Case A, because of the complicated product of 

the company, complex structures were needed to store 

product information in the ERP systems. This made 

some of the integration projects difficult. For instance, 

customers faced difficulties when defining the product 

variables in their systems, as mappings and 

conversions between different ERP systems required 

significant efforts. In Cases A and E facilities 

inexperience on integration projects and low 

maturity level of organization hindered integration. In 

Case A, some facilities did not have previous 

experience on ERP system deployments, which 

hindered the roll-outs.  On the other hand in Case E, 

organizational immaturity was seen as a major barrier 

for integration. The differing readiness for integration 

in organizational units was highlighted:   

“We have 75% integration in our supply and 

distribution department but we only achieved 30% 

integration in after sale service department because 

the maturity level of this section was very low ” –Case 

E, Head of systems analyze & design 

Case C encountered difficulties due to the 

heterogeneous operating environments. The misfit 

between the ERP system and the new operating 

environment was learnt the hard way. As the ERP 

system was to be deployed to a new business location 

in another country, the drastic differences between the 

business processes and practices forced the company to 

consider implementing a new instance of the system 

which would then have to be integrated with the ERP 

system currently in use. Initiating the deployment 

project to this environment was eventually cancelled. 

The environment was characterized as being “20 years 

behind” the focal country and being a “conservative, 

old-fashioned field”.  

In Case A, different strategic interests of 

business units introduced conflicts in ERP 

development. A development need that other unit 

considered important might not be an interest for the 

other. As a consequence, integration projects were 

prioritized differently, which increased the 



development time, causing the other units to wait for 

the needed features. 

Besides the intra-organizational environment, 

integration can also be hindered by external forces.  

For example, in Case E due to the political sanctions, 

licensing caused problems. An ERP provider refused to 

sell the required licenses to the company. Therefore, 

the company bore financial loss, having already trained 

and prepared to adapt the specific ERP system. 

Eventually, the company was forced to change the ERP 

provider.  

In Case A, the possibility of competitors taking 

new technologies into use might cause them to re-

consider their existing integration solutions. Similarly 

in Case C, competitors were planning to take a new 

domain standard into use. This caused pressures for the 

company. Possibly it had to abandon the application 

logic developed in-house and re-develop the system 

interfaces to comply with the new standard: 

“If we get involved in [the standardization project], 

it would mean that part of the ERP system would be 

outsourced to an external service, which would be 

integrated with the system” –Case C, Client 

organization representative 

Also in Case E, the pace of environmental change 

was mentioned as a matter setting pressures on 

integration. It was mentioned that it is difficult to 

“attune with those changes”.  

In Cases A and D customers’ loyalty and 

commitment in integration projects were considered 

as an obstacle. Customers facing organizational 

changes could stop the ongoing integration initiatives 

in Case A. On the other hand, in Case D, small 

customers sometimes lacked the needed knowledge on 

integration, which made it more difficult to cooperate 

with them. In Case B, it was mentioned that as several 

business partners are involved in the ERP project, 

sometimes coordination issues emerge as it is 

necessary to wait partners to complete certain 

operations before the development can continue.  

Cases A and E looked for tighter integration with 

customers. Instead of responding to customers’ needs, 

companies were discovering ways to better satisfy 

their customers, trying to “make it easy to buy from 

us” and implement new solutions “even before they 

come to us and ask for it”. This was considered 

difficult. For instance, in Case A, mobile applications 

for customers were considered in order to achieve 

tighter integration with customers. 

 

4.2. Technical obstacles 
 

In Case A, selecting unsuitable integration 

technologies caused the system architecture to be 

redesigned in the early phases of implementation. 

According to the middleware provider, not enough 

attention was paid on the selection of the base 

technologies of the system. In addition, troublesome 

management of integration product licenses turned 

out to be an obstacle in Case A and E. Knowing the 

limitations of licenses and avoiding getting fines or 

sued by the product providers was emphasized, “as 

huge costs are always involved in license 

management”. 

In Case A, certain architectural decisions caused 

that the facilities used different codes in system 

messages sent from the facility systems to the ERP 

system. This later led to problems when trying to 

collect the same information from all the facility 

systems: 

“Because all [facilities are using] different codes 

and that's a nightmare […] when you want to report 

something or when for example our sales offices who 

are using [the ERP system], for all the [facilities]. 

They actually see very different data for them, because 

of the different codes which we have allowed in our 

ERP.” –Case A, Business support manager 

This was identified as one of the design flaws in 

the customized ERP system that would not be able to 

be fixed during the life cycle of the system. In addition, 

by having a vendor specific message format in the 

system, integrating the ERP system with external 

systems was considered challenging. Because of 

different levels of standards being used internally and 

externally, the ERP system incompatibility 

challenged integration with external systems.  

In Case B, characteristics of integrative systems 

introduced a fundamental obstacle of integration. The 

data formats of two systems were different and the 

older system could not handle specific data types. 

Similarly in Case A, the factor affecting the easiness of 

rollouts was said to be dependent on the characteristics 

of the facility system in question.  

Complex systems landscape where integration 

takes place was one aspect that made integration 

difficult. In Case A, the organization was dealing with 

a huge number of different systems. Business-IT 

Negotiator of Case A stated that it is difficult to “reach 

the ideal world” as the landscape of system “evolves 

constantly” due to the organizational changes. An 

integration project that required exchanging of 

messages between three ERP systems, was considered 

as “a mission impossible”. A project in which an 

invoice was to be sent from one office to another 

through several system, had been initiated four years 

ago but was still ongoing during the interviews. 

Furthermore, the increased complexity hindered the 

information retrieval from the logistics systems: 

“[When getting information from logistics systems] 

there are not only delays, there are total black outs. 



We don't always get the information. [Then we] get the 

customer calls: ‘Where is my order? It should be here 

now’” –Case A, Director of business process 

development 

Troublesome migration was encountered in Cases 

A and B. During migration, data conversions from 

legacy systems, master data management and parallel 

run of systems are needed. In Case A, migration from 

the old system to the new one took years. In Case B, 

using two systems simultaneously was considered too 

difficult from the end-user’s viewpoint and because of 

this, the new ERP system was not deployed to all the 

sales offices. Major technical problems were 

encountered when running the two ERP systems in 

parallel. The data transfer between the two systems 

was unreliable, due to insufficiently designed 

interfaces: 

"The problems emerged because the interface was 

the problem. The data might have been accurate in the 

new system […] but they did not manage to make the 

logic between two of their applications bullet proof. 

[…] the data that came to our system was somehow 

corrupted" –Case B, Representative of Finance 

Transferring the master data from the old system to 

the new one was seen problematic in Cases A and B. In 

Case B, it was claimed that the parent company “did 

not have a capability for master data”. Moreover, 

different policies for master data were used in group 

and national levels of the company.   

The slow development process turned out to make 

integration more difficult. In order to cut down the 

development costs caused by a customized system, in 

Cases A and C the vendor had offshored the 

development to remote locations. Because of this, it 

took a long time until new feature requests would 

realize as new features in a system: 

“If the development on our side is something which 

is then related to [our ERP], then it takes time [...] 

then we are really talking about six seven eight 

months.” –Case A, Manager of e-business and 

integration 

The slow development process was also highlighted 

by a representative of Case C, who emphasized that the 

development process should be made faster.  

Poor evaluation of integration requirements was 

sometimes hindering integration projects. In Case A, it 

was specifically highlighted that the need for 

integration and testing of it may appear suddenly, if the 

development is done without establishing separate 

projects and the requirements for integration are not 

comprehensively investigated. Similarly, inadequate 

testing of integration was mentioned as a major 

obstacle in integration projects. In Case A, a sudden 

need for testing appeared due to the lack of 

inappropriate planning. Resources that were not 

initially allocated for the project were needed: 

“It is not realized that [integration] requires a lot 

of testing […] the resources that are then used, are not 

specifically allocated for the project but instead 

internal resources. But then, what are their skills and 

motivation? How it is being documented that 

something has been tested?” –Case A, Business-IT 

Negotiator 

Lack of knowledge mentioned as an obstacle for 

integration. Integration projects that were performed 

for the first time with no previous experience on 

similar projects were considered challenging in Case 

A. For example, having a customer using SAP 

involved for the first time was considered painful. 

Similarly, if integration would require an 

implementation of a totally new business process with 

new messages, needed more effort that the projects in 

which already existing knowledge could be utilized. In 

Case E on the other hand, the lack of documentation 

about integration frameworks and technologies caused 

a big halt in the project as the needed information was 

gathered from different places. 

 

4.3. Managerial obstacles 
 

Another issue hindering integration in Case A was 

the constant development cost cutting. Because of this, 

fewer resources were available for developing and 

extending the system further. This caused some of the 

integration projects to be postponed. According to the 

current trends and the changed role of the ERP system 

from a back-end tool to a tool of salesmen that interact 

with customers on the field, the company was planning 

to build mobile applications to enable end users and 

customers to access the ERP system from remote 

locations. This was, however, considered too 

expensive, and the initiative was dropped out due to 

the cost saving: 

“We have been talking about [the mobile interfaces 

of the system] and made some pilots, but they haven’t 

gone further […] they are probably the first thing to 

drop out when cutting down the development costs.” –

Case A, vendor, Lead software developer 

Cost cutting was also considered as a major barrier 

when developing the business processes further 

through integration, it was said that there is “a lot of 

unattached potential but no willingness to invest”. 

Identification of business needs and evaluating 

the benefits of integration was mentioned to be 

burdensome to integration projects. According to the 

Enterprise Architect in Case A, the challenging phase 

in some of the integration projects was the evaluation 

of costs and the business benefits. The business-IT 

negotiator stated that evaluating the size and the 



complexity of integration projects were difficult, and 

the significance of integration was “mainly 

underestimated”. This led to resource allocation 

problems in these projects. Due to the lack of internal 

collaboration and organizational silos, certain cross-

checking and verification (i.e., by finding out which 

part of the system the development would have an 

impact) was sometimes omitted when developing new 

functionality. This also led to wasted resources. 

In cases A, C and D, the top management 

sometimes lacked the understanding of integration. 

In Case A, the management had too high expectations 

what could be achieved by integration. Similarly in 

Case D, management lacked the understanding on 

integration:  

“The high management cannot really realize the 

benefits of integration. It is hard to convince them how 

an integration project can benefit the organization. In 

words they say ‘Ok, let’s do the integration project’ 

but when it comes to practice and reality they 

withdraw” –Case D, Manager of IT department and 

organizational engineering 

Also, sometimes management was unwilling to 

participate in integration projects which caused the 

project to lack the management support. In Case C, as 

the system was deployed to the new operating 

environment in different nation, local manager’s 

attitude was not supportive and the project lacked 

leadership.  

The lack of top management’s support in 

integration projects came up in Case A and D. The 

constant changes of top management terminated the 

on-going customer integration projects in Case A and it 

took years to re-establish them. Similarly in Case E, 

changes in top management “brought chaos and even 

terminated the existing integration projects”. The 

extent to which the top management prioritizes 

integration was seen crucial in Cases A and E. 

Due to the Lack of companywide policies for 

integration, difficult integration scenarios were 

encountered in Case A. When the ERP system was 

under the busiest implementation, the policies of 

individual facilities had an impact on how the 

integration between the ERP system and a 

manufacturing execution system in question was done.  

This led to a problem when querying information from 

the facilities as the quality of the retrieved information 

was varying. It was suggested that the common rules 

should have been decided in advance to prevent this, 

and there should be “a dictator”, when defining these 

rules. Similarly in Case D, due to the fact that different 

enterprise systems were developed separately, the end 

users had to separately log in to each system. It was 

suggested that there should be a single sign in option 

instead to avoid the manual work and redundancy. 

Difficulties in integration project management 
were experienced. Allocating resources for these 

projects and keeping them in budget and schedule were 

not easy. Some of the development projects were not 

done in a systematic manner as projects. Instead, “the 

one who has the money” could initiate development 

activities, without negotiating with other parties. These 

projects encountered unexpected issues with resources. 

A representative of Case A highlighted the attitude 

towards integration: 

“The biggest challenge is to evaluate the size and 

complexity of the project. I state that the significance 

of integration is mainly underestimated […] is it just 

stated that the technology and tools are clear, ‘this 

cannot be a big issue’” –Case A, Business-IT 

Negotiator 

Convincing the top management and developers 

about the value and importance of software testing in 

integration projects was mentioned as a considerable 

challenge for project managers. 

Case D faced resourcing issues due to the lack of 

integration experts. Lack of personnel with skills on 

middleware and SOA (Service-Oriented Architecture) 

hindered integration projects. It was stated that 

suppliers familiar with specific technologies, such as 

BizTalk or Oracle “can’t really implement anything 

themselves”. Similarly, selecting of the supplier was 

said to be “risky because of their limited knowledge”. 

In addition the company had no dedicated persons 

responsible for integration. Instead, managing the IT 

architecture and doing integration were considered as 

additional works which reduce the pace of integration: 

“When you are integrating systems using 

middleware, we should unify some architectural 

basics. Sometimes you need to re-engineer the tasks. 

This work conflicts with our routine work. We cannot 

stop this ‘moving train’ to do integration.” –Case D, 

Manager of IT department and organizational 

engineering 

Not measuring integration projects to evaluate 

whether or not the desired business goals are met, was 

considered problematic. Case A was using 

measurement to evaluate how much the certain 

business integration solutions were used by different 

business units. However, in integration projects, 

measurements were not established. Also, if an 

integration project was carried out in a non-systematic 

way, there were no proper quality management 

practices in place. Measuring the performance of 

integration project on customers’ side and evaluate the 

value of customers’ satisfaction was considered 

“difficult if not impossible” since there were no similar 

access to customer’s resources and systems in a similar 

fashion as own internal systems. 

 



4.4. Organizational obstacles 
 

Personnel resistance to change was described as 

an obstacle that comes with integration in Cases A and 

D. The interviewees highlighted the need to carefully 

explain to the related personnel what the change means 

in practice:  

“You should assure them that changes that have 

come up with integration does not mean that you are 

going to lose your job” –Case D, Head of IT 

department 

Case C also faced personnel resistance to change 

and their unwillingness to take the new system into use 

when deploying the system to a new geographical 

location:  

“They didn’t really want to have that system […] 

or even willing to develop it to fit their needs in 

general.” –Case C, Client organization representative  

In addition, in Case A, change resistance was 

identified as a major barrier that terminated the 

attempts trying to simplify the complex systems 

landscape:  

“System-specific groups have been established 

there […] they do not have the desire to make this 

(ERP system landscape) any simpler. And all the 

external players who enter this field, are excluded in 

one way or another.” –Case A, Business-IT Negotiator 

The importance of the need for comprehensive 

training programs were considered essential when 

trying to mitigate the change resistance caused by 

integration. The interviewee from Case A mentioned 

the necessity of training when deploying new systems, 

considering it as a “major part of the ERP project”. 

Similarly, integration with customers created a need 

for training due to the changed roles of the persons 

dealing with customers.  

Lack of collaboration made the coordination of 

integration activities more difficult in various ways. In 

Case D, lack of teamwork was said to be a major 

inhibitor of integration. In Case A, despite the fact that 

the business units had different strategic interests, the 

representative of Sales noted that the services needed 

from the ERP system can still be the same. Because of 

lack of cooperation, duplicate development was 

sometimes done, which led to increased costs: 

“Better tools for sales prediction may be an 

essential development requirement for both of these big 

business areas, and still these things may not be 

handled together. [...] Instead of doing one joint 

project, we may do two in parallel.” –Case A, 

representative of Sales 

The lack of inter-departmental cooperation caused 

that certain parts of the organization could not benefits 

from the services already developed in the other parts 

of the ERP system. Similarly in Case E, the 

communication between branches in different cities 

was considered as limited. Using improper tools added 

manual work, suggesting that the communication was 

not carried out in the desirable manner.  

 

5. Discussion 
 

The main contribution of this study is to increase 

understanding of integration in the context of ERP 

systems. The current literature on ERP challenges 

mainly focuses on the challenges encountered during 

the main ERP project and mostly highlight the 

technical issues when interfacing with legacy systems 

[2], incompatible existing systems [30], and data 

management and conversion [36]. Besides considering 

integration as purely technical challenge, our findings 

reveal the other (environmental, managerial and 

organizational) perspectives of integration. The 

identified integration obstacles are interrelated with all 

the 13 categories of ERP challenges derived from 

literature. This shows that integration should not be 

viewed as a separate task that is finished during an 

ERP project. Instead, integration is tightly coupled 

with ERP development and it is a continuous effort 

requiring attention during the entire life cycle of the 

system. We found some integration obstacles that have 

not been widely covered in the ERP literature before, 

such as political sanctions, management of product 

licenses, lack of measurements for integration projects, 

discovering a way to satisfy customers by integration, 

lack of previous experience on integration projects and 

lack of company-wide policies for integration.  

Integration challenges and barriers in enterprise 

application integration and in e-government have been 

studied, e.g. in [21,23,37]. Themistocleus (2004) 

identified 12 application integration barriers. Our 

findings can be considered as an extension of this list. 

Similarly, we found that resistance to change, training, 

and lack of technical skills as barriers for integration. 

However, we did not see the costs as a major barrier. 

Another study about critical factors of adopting EAI 

revealed technical, organizational and environmental 

dimensions that majorly impact integration in a health 

care environment [21]. The authors found out that the 

top management support did not have a high impact on 

the EAI integration. We, however, found top 

management support as a critical barrier in three of our 

case organizations in manufacturing domain. Similar to 

healthcare domain, the external pressure from 

competitors appeared to introduce integration 

challenges in three of our case organizations in 

manufacturing domain.  

 

5.1. Lessons learned 



It is possible to derive from the findings some 

important considerations for practitioners to overcome 

the obstacles in integration: 

 Integration should be regarded as a systematic and 

well planned activity that involves multiple 

systems, and stakeholders. Separate programs or 

projects are always needed to be established. 

 Dedicated expertise is needed. There should be 

stakeholders with a full-time responsibility of 

integration issues. Coordination and 

communication among the stakeholders is crucial. 

 Integration projects need to be managed from 

different levels. Besides the top management 

support, project and quality managers as well as 

change management is needed 

 Due to the complex nature of integration, it is 

important to maintain the architectural 

descriptions of the interconnected systems to 

facilitate the identification of integration needs and 

requirements. 

 Corporate-level integration strategies are needed 

to ensure that integration is aligned with 

organizational goals 

 

5.2. Limitations  
This study has its limitations. As in all qualitative 

studies, it is also impossible to make direct statistical 

generalizations from these five companies. We, 

however, believe that the classification of integration 

obstacles is valuable information to other researchers 

with similar objectives and also to practitioners that 

wish to manage integration in their organizations. 

Instead of statistical generalization we consider our 

generalization as theoretical [24], where we formed 

abstract categories out of specific and concrete 

observations. Another limitation is that at the time of 

data collection each enterprise was in a different phase 

of their ERP development life-cycle. Their challenges 

and problems were slightly different from each other. 

For instance, Case B faced challenges regarding 

parallel run and migration, because they were in the 

middle of implementation. Being at the beginning of 

the retirement phase, these challenges were not 

considered as the main problems in Case A. This 

difference is not only a limitation, but also enables 

richer categorization with variation in observation. 

 

6. Conclusion 
 

With this study we increase the understanding of 

the concept of integration in ERP development by 

examining its obstacles. As a result of the analysis of 

empirical data, we identified 31 integration obstacles. 

Issues in intra-organizational environment, such as 

complicated end product and inexperience are the 

barriers for integration. The pressure from competitors 

and customer commitment in integration projects 

impose challenges. Technical barriers are related to 

integration product selection, and system development 

and configuration. In addition, the characteristics of the 

existing systems and the complexity of the IT 

infrastructure can further complicate the integration 

efforts. Integration requires management in order to be 

realized. Management from four levels, organizational, 

project, quality, and change management is needed to 

overcome the barriers of integration. We also identified 

the common categories of ERP challenges from the 

literature.  Our findings suggest that integration is 

tightly coupled with ERP development, and it should 

not be regarded as a single project activity, but rather 

as a continuous effort during the system life cycle. 

Finally, we provided practitioners with 

recommendations based on the lessons learned from 

our findings.  

The future research on integration obstacles should 

consider different domains and include also other 

organizations involved in ERP development besides 

the ERP adopters, such as vendors, consultants and 

business partners. In the future we aim to investigate 

the solutions to overcome the integration obstacles in 

different settings. 
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Abstract: 
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ERPs fully from this perspective. To identify the challenges in ERP development networks (EDNs), we carried out an
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1 Introduction 
Enterprise resource planning (ERP) systems promise organizations an all-in-one solution for seamlessly 
integrating information flows across an organization, which increases competitiveness (Davenport, 1998; 
Momoh, Roy, & Shehab, 2010). Consequently, researchers and practitioners have paid great attention to 
ERP systems (Dezdar & Sulaiman, 2009). Although ERP research has reached a certain level of maturity 
(Schlichter & Kraemmergaard, 2010), ERP projects still tend to exceed schedules and costs and, in the 
worst cases, lead to project cancellations (Amid, Moalagh, & Zare Ravasan, 2012; Patnayakuni, Rai, & 
Tiwana, 2007; Pekkola, Niemi, Rossi, Ruuskamo, & Salmimaa, 2013). In 2010, sources have estimated 
that more than 90 percent of ERP implementations were unsuccessful to some extent (Momoh et al., 
2010). An annual report on ERP systems’ success in companies conducted in 2015 points out that 57 
percent of ERP projects encounter cost and duration overruns, and 46 percent of organizations believe 
they receive less than half of the expected benefits (Panorama Consulting Solutions, 2016). 

Research considers the large numbers of stakeholders in ERP projects as challenging (Momoh et al., 
2010) because ERP development projects are socio-technical endeavors in which numerous stakeholders 
from different levels and organizations, such as customer organizations (i.e., the organization adopting the 
ERP system), vendors, consultants, and third parties such as database vendors and business partners, 
work together to implement the system (Dittrich, 2014; Dittrich, Vaucouleur, & Giff, 2009; Patnayakuni et 
al., 2007; Sammon & Adam, 2002). In addition, these projects tend to cross national boundaries because 
ERP vendors tend to outsorce parts of the projects to low-cost offshore locations (Levina & Vaast, 2008). 
These stakeholders form an ERP development network (EDN) (Alanne, Pekkola, & Kähkönen, 2014). 
Sammon and Adam (2002) point out that a solid understanding of the relationships between the 
organizations involved in ERP development could be a key milestone in ERP research. However, this 
network aspect of ERP development has not gained much attention from researchers; in contrast, the 
majority of the literature focuses on the customer and largely neglects the vendor and other organizations 
(Koch, 2007; Pekkola et al., 2013). Research has also largely overlooked identifying actors, their roles, 
interactions, decisions, and impacts on ERP implementation (Bintoro, Simatupang, Putro, & Hermawan, 
2015). 

In this paper, we investigate ERP development network challenges by examining the EDNs of three large 
manufacturing enterprises. We refer to EDN challenges as issues that can complicate or cause problems 
in EDNs’ collaborative development efforts. Thus, we address the following research questions (RQ):  

RQ1: What are the challenges in EDNs?  

RQ2: How are these challenges interrelated?  

To answer these questions, we conducted an interpretive empirical study by collecting data from three 
EDNs and their most important organizations and stakeholders. All the ERP systems in these EDNs were 
custom developed for the specific needs of customers. In total, we conducted 45 semi-structured 
interviews.  

This paper proceeds as follows: In Section 2, we discuss related research on EDNs, ERP challenges, and 
critical factors. In Section 3, we introduce the cases and the research approach we used to collect and 
analyze data. In Section 4, we present the identified EDN challenges, explain their associations, and 
introduce three types of EDN challenges derived from the analysis. In Section 5, we discuss the findings’ 
novelty and practical implications and the study’s limitations study. Finally, in Section 6, we discuss 
opportunities for future research and conclude the paper.  

2 Background 
ERP systems are information systems that integrate a company’s core business processes that monolithic 
legacy applications previously automated (Alshawi, Themistocleous, & Almadani, 2004; Yusuf, 
Gunasekaran, & Abthorpe, 2004). ERP systems automate the flow of information, materials, and financial 
resources of these processes in a single storage, which one can access to obtain the enterprise data 
whenever needed (Somers & Nelson, 2003; Su & Yang, 2010). ERPs originate from inventory control 
systems, which organizations later transformed into mainframe-based material requirements planning 
(MRP) systems (Ebert, 2008). MRP systems converted production plans into detailed requirement 
schedules of raw materials and components (Grant, Hwang, & Tu, 2013). Later, MRP systems optimized 
the production process of a plant (Cardoso, Bostrom, & Sheth, 2004; Hwang & Grant, 2011). In the 1980s, 
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organizations began to adopt MRP II systems to provide control of their resources in production, 
marketing, and finance (Koh, Gunasekaran, & Goodman, 2011). MRP II systems enabled functional 
areas, such as sales, production, finance, and accounting, to share data with each other (Grant et al., 
2013). In the 1990s, organizations introduced functionalities such as human resources, finance, product 
planning, and logistics into these MRP II systems and renamed them ERP (Cardoso et al., 2004). ERP 
systems became the de facto standard in providing the backbone for enterprise integration (Umble, Haft, 
& Umble, 2003). 

Researchers have extensively studied ERP systems with different theoretical lenses, including formal 
business modeling, the connectionist model, the innovation process, organizational sociology, change 
management, the supply chain theory, object orientation, organizational memory, and the adoption model 
(Schlichter & Kraemmergaard, 2010). Critical success factors have been the most dominant theoretical 
perspective in ERP research. Researchers have examined critical success or failure factors in various 
settings (see e.g., Aloini, Dulmin, & Mininno, 2007; Dezdar & Sulaiman, 2009; Finney & Corbett, 2007; 
Momoh et al., 2010; Nah, Lau, & Kuang, 2001; Ngai, Law, & Wat, 2008; Ram & Corkindale, 2014; Saade 
& Nijher, 2016; Shaul & Tauber, 2013). We synthesize their findings in the following sections. 

2.1 Characteristics of ERP Projects 

The early phases of an ERP project are crucial because the challenges concern selecting the right type of 
system and implementation strategy (Finney & Corbett, 2007; Ngai et al., 2008) and a suitable vendor to 
cooperate with (Aloini et al., 2007). Businesswise, the most common pitfalls result from the lack of a clear 
vision for the project (Shaul & Tauber, 2013), the misalignment of business and IT strategies and 
processes (Aloini et al., 2007; Momoh et al., 2010), or the underestimation of the costs and needed 
resources (Finney & Corbett, 2007; Shaul & Tauber, 2013). In addition, senior management has the 
power to make or break the project (Leyh & Sander, 2015; Ram & Corkindale, 2014). Without their 
support and commitment, the project will likely run into trouble because it may, for example, not receive 
enough resources or not obtain proper legitimization (Aloini et al., 2007; Nah et al., 2001). 

Organizations need to manage people, especially employees, in ERP projects. Organizational units or 
individuals can have their own agendas and objectives that can lead to internal conflicts (Momoh et al., 
2010). Without a proper change-management program, challenges are bound to appear (Aloini et al., 
2007; Dwivedi et al., 2015; Shaul & Tauber, 2013), such as underestimating change resistance (Momoh et 
al., 2010) or not considering the roles and responsibilities that implementing the system will change (Nah 
et al., 2001). Uncertainty, loss of power, lack of involvement in the change process, and reluctance to 
change are the key issues in any new IT implementation (Ali, Zhou, Miller, & Ieromonachou, 2016). 
Furthermore, not involving users in the change initiative (Ngai et al., 2008) and, thus, not considering (for 
example) cultural differences can be a mistake (Finney & Corbett, 2007), which applies especially if 
training is of poor quality or missing completely (Aloini et al., 2007; Leyh & Sander, 2015; Ngai et al., 
2008; Shaul & Tauber, 2013). Moreover, the project team has an important role in ERP projects. While the 
team composition varies by project, to avoid challenges, the project team should always include the best 
available personnel, some of them full-time, dedicated members, and it should be cross-functional (Finney 
& Corbett, 2007; Ngai et al., 2008). If the team members are not co-located or have inappropriate skills 
and knowledge, problems will likely arise (Dezdar & Sulaiman, 2009; Nah et al., 2001). In addition, the 
project team should be empowered to make decisions, and a project champion should be appointed (Ngai 
et al., 2008; Shaul & Tauber, 2013). 

The large number of stakeholders participating in ERP projects makes them difficult endeavors and 
susceptible to conflicts (Momoh et al., 2010). Customer organization must establish and maintain 
partnerships with external organizations (Aloini et al., 2007; Nah et al., 2001; Ngai et al., 2008; Saade & 
Nijher, 2016; Shaul & Tauber, 2013). For instance, an unstable or underperforming ERP vendor, lack of 
vendor support, and vendor lock-in can hinder development (Aloini et al., 2007; Shaul & Tauber, 2013). 
Moreover, because ERP projects often need consultants, one needs to carefully select and use them 
(Dezdar & Sulaiman, 2009; Shaul & Tauber, 2013).  However, low participation or an inability to transfer 
the consultants’ knowledge introduces challenges (Finney & Corbett, 2007). 

ERP development, with multiple stakeholders, is a knowledge-intensive endeavor that requires 
communication, cooperation, and knowledge management (Leyh & Sander, 2015; Ngai et al., 2008; 
Patnayakuni et al., 2007; Shaul & Tauber, 2013). Interaction between stakeholders is prone to errors and 
misunderstandings (Sarker & Lee, 2003). Organizations need to support communication and knowledge 
integration with proper tools and formal and informal practices (Aloini et al., 2007; Patnayakuni et al., 
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2007). In addition to exchanging information internally, interorganizational communication must occur 
(Finney & Corbett, 2007; Ngai et al., 2008). Because ERP projects cross national boundaries, 
organizations need to coordinate and integrate multiple knowledge sources (Desouza, Awazu, & Baloh, 
2006). Offshoring increases the challenges in collaboration and knowledge transfer between the parties 
(Kotlarsky & Oshri, 2005; Levina & Vaast, 2008; Nidhra, Yanamadala, Afzal, & Torkar, 2013). 

From a project management point of view, ERP projects are difficult due to their organizational complexity 
(Leyh & Sander, 2015; Ngai et al., 2008; Ram & Corkindale, 2014; Shaul & Tauber, 2013). Compared to 
onsite projects, globally distributed projects encounter additional risks and are more difficult to manage 
(Betz, Oberweis, & Stephan, 2010; Chauhan, Dwivedi, & Sherry, 2012; da Silva, Costa, Franca, & 
Prikladinicki, 2010). An unclear project plan with no milestones can cause project management problems 
(Nah et al., 2001; Ngai et al., 2008; Shaul & Tauber, 2013). ERP project managers must be able to handle 
crises and conflicts (Finney & Corbett, 2007; Ngai et al., 2008). The projects also often need to deal with 
scope creep and changes in intended schedules (Momoh et al., 2010; Nah et al., 2001). In addition, not 
having dedicated resources (Momoh et al., 2010; Ngai et al., 2008) and not allocating project 
responsibilities clearly (Finney & Corbett, 2007; Nah et al., 2001) can hinder ERP project management 
further.  

In a more technical sense, inappropriate IT infrastructure and complications in integrating ERP systems 
with legacy systems (Dezdar & Sulaiman, 2009; Leyh & Sander, 2015; Shaul & Tauber, 2013), along with 
poor data-quality management, may hinder ERP systems’ development (Momoh et al., 2010). Similarly, a 
very complex system architecture or design and excessive customization can cause quality problems 
(Aloini et al., 2007; Momoh et al., 2010; Ngai et al., 2008). In particular, defining an ERP system’s 
architectural and functional requirements is difficult (Ngai et al., 2008; Shaul & Tauber, 2013) partly 
because the requirements tend to change over time (Momoh et al., 2010). Further, improper development 
tools and techniques further hinder ERP software development (Momoh et al., 2010; Shaul & Tauber, 
2013). In addition, poor testing practices (Dezdar & Sulaiman, 2009; Ngai et al., 2008), problems with 
configurations (Finney & Corbett, 2007; Ngai et al., 2008), lack of software support and maintenance, and 
inadequate troubleshooting are common causes of ERP software development problems (Aloini et al., 
2007; Shaul & Tauber, 2013). Although outsourcing and offshoring software development have promising 
advantages (Gupta, 2009; Lacity, Khan, Yan, & Willcocks, 2010), these processes still come with many 
challenges (Lacity, Khan, & Willcocks, 2009; Nidhra et al., 2013). Stakeholders in remote locations may 
be separated by multiple and overlapping organizational, cultural, national, and professional boundaries 
(Levina & Vaast, 2008). Consequently, cultural differences, separate time zones, varying working 
methods, such as processes and approaches to software development, and incongruent levels of 
common understanding of the end-user environment can cause problems (Al-Salti & Hackney, 2011; Betz 
et al., 2010), which may slow down the development.  

2.2 ERP Development Network 

Many specialists and stakeholders from different organizations interact and influence one another in the 
development of strategic and enterprise-wide ERP systems (Damsgaard & Karlsbjerg, 2010; Doolin & 
McLeod, 2012; Levina, 2005). The term “stakeholder” refers to any individual, group, or organization that 
affects the system or is affected by it. There can be internal or external stakeholders (Davenport, 1998; 
Sathish, Pan, & Raman, 2014; Soh, Kien, & Tay-Yap, 2000). The stakeholders form EDNs, which are also 
called ERP communities (Koch, 2007; Sammon & Adam, 2002) or ERP ecosystems (Dittrich, 2014; 
Dittrich et al., 2009). In the widest definition, the network includes every actor from the flagship 
organization, such as Microsoft or SAP, to the users of the customer organization (Dittrich et al., 2009; 
Doolin & McLeod, 2012; Ernst & Kim, 2002; Sarker, Sarker, Sahaym, & Bjørn-Andersen, 2012). Often, the 
most important stakeholders are the customer, the vendor, and the consultant (Dittrich et al., 2009; 
Sammon & Adam, 2002; Soh et al., 2000). In addition, there may be various others from different 
organizations providing expertise from specific areas (e.g., specialized implementation consultants and 
local experts and designers) (Dittrich et al., 2009; Ernst & Kim, 2002). To reduce the development costs 
and to focus on core capabilities, an organization may also partly source development to low-cost offshore 
locations (Chua & Pan, 2008; Lacity et al., 2009; Levina & Vaast, 2008). Outsourcing development work 
obviously adds new partners and relationships to the network. The EDN may also have subnetworks and 
different types of nodes. In addition to working together to develop and implement the ERP system, the 
actors exchange experiences and innovations in the EDN. 
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2.3 The Knowledge Gap 

Although scholars have commonly used critical success factors as a lens to study ERP projects, critical 
success factors have not been studied widely from the perspective of different stakeholders and 
organizations (Tarhini, Ammar, Tarhini, & Masa’deh, 2015). Research has examined the stakeholders but 
mostly at very high levels (Koch, 2007).  In general, IS research has not sufficiently studied ERP 
development networks, including their problems and interactions (Bintoro et al., 2015; Koch, 2007; 
Pekkola et al., 2013). For example, research has not studied ERP software development, project 
management, and communication issues from the EDN perspective; that is, it has not elaborated on how 
different organizations contribute to these problems.  

We address this gap by answering RQ1. One can approach EDNs through the challenges that they 
encounter. However, instead of limiting our study only to RQ1 only and producing yet another list of critical 
success factors or challenges in the context of ERP systems, we sought to deepen the understanding of 
EDNs. Therefore, by answering RQ2, we explain how the challenges and the associations between the 
challenges emerge in EDNs. We believe that challenges are interrelated as the earlier findings on the 
interrelated nature of critical success factors or ERP challenges also suggest (Akkermans & van Helden, 
2002; Bansal & Agarwal, 2015; King & Burgess, 2006).   

Traditionally, researchers have approached EDNs from the perspectives of general businesses (Ernst, 
2010; Ernst & Kim, 2002), global vendors and their partners (Sarker et al., 2012), or human 
communications research in a single company and have separated the network from the development 
activities (Isomäki & Pekkola, 2010). In contrast, we takes a holistic view to investigate the full breadth of 
EDNs. 

3 Research Approach 
Qualitative research methods are especially useful when one seeks to understand a phenomenon from 
the point of view of practitioners and when a rich social and institutional context is important for the 
understanding (Kaplan & Maxwell, 2005). Data analysis in qualitative research can create rich 
descriptions and understandings of social life (Walker, 2006). Because we sought to understand the 
challenges in ERP development networks and their interrelated nature, we considered the qualitative 
approach to be suitable for addressing our research problem. Qualitative research can take a positivist, a 
critical realist, or an interpretive approach (Orlikowski & Baroudi, 1991). We consider our approach 
interpretive because we sought to make sense of the full complexity of the phenomenon in its social and 
organizational context (Walsham, 1993). 

In line with this approach, we used grounded theory (GT), originally developed by Glaser and Strauss in 
1967, as the research method (Glaser & Strauss, 2009). As we stress in Section 2, ERP development 
projects are complex socio-technical problems, which make the role of stakeholders and human 
interactions apparent (de Albuquerque & Simon, 2007). They create social, organizational, and technical 
challenges and require various stakeholders to collaborate and share knowledge to overcome them 
(Welker, van der Vaart, & Pieter van Donk, 2008). As an inductive research method based on rich real-
world research data, GT is especially suitable for approaching this kind of complex organizational 
phenomenon (Charmaz, 2006). Our specific focus on the ERP development network required in-depth 
knowledge of the different stakeholders involved in ERP development. Therefore, we approached the 
subject with an iterative inquiry into the practice and an investigation of the challenges presented from 
different viewpoints. Without having a predefined theoretical model in mind as grounded theory 
emphasizes (Kendall, 1999), we investigated the EDN challenges from the viewpoint of one stakeholder at 
a time and iteratively collected and analyzed the data, which GT supported well.  

3.1 Grounded Theory 

Grounded theory is useful for creating context-based and process-oriented descriptions of organizational 
phenomena, and Corbin and Strauss’s (1990) version provides clear guidelines and techniques for 
analyzing data. One of the benefits of GT is that it allows the researcher to trace back to the original 
sources of data to observe how the theory has been developed and how different instances of data have 
emerged into concepts and relationships between them (Corbin, 2008).  

The data analysis in this version of GT comprises three coding procedures: open, axial, and selective 
coding (Corbin, 2008). In open coding, one first labels the transcribed interview data with codes that 
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capture the data’s meaning. Most importantly, in open coding, one needs to constantly compare pieces of 
data with each other to find similarities and differences (Walker, 2006). In axial coding, one forms 
associations between the codes and categories (Kendall, 1999). Basically, this process involves 
interpreting the codes, categories, and properties developed in open coding to refine the constructs and 
make them more abstract and theoretical (Urquhart, Lehmann, & Myers, 2010). In selective coding, one 
chooses a core category, interpret its relationships with the other categories, and explain it as a theory 
(Corbin, 2008). With selective coding, one seeks to systematically relate the core category (i.e., the 
central phenomenon of concern that connects all the other categories) and refine the categories into 
theoretical constructs (Kendall, 1999). When  iteratively collecting and analyzing the data, one also needs 
to determine when to stop. As a theory emerges, one needs to focus more on some particular aspects of 
the theory. At the same time, collecting more data allows one to better refine the categories, dimensions, 
and properties. One reaches theoretical saturation when one determines that more data will not further 
bring about significant new codes, categories, and/or relationships (Corbin, 2008). 

3.2 The Case EDNs 

We gathered data from three case EDNs to identify the characteristics and challenges related specifically 
to ERP development networks. We refer to the organizations as case A, case B, and case C. 

The customer organization in case A was a large, global manufacturing organization with almost 30,000 
employees. In 1996, the organization decided to implement a customized ERP system for sales and 
logistics because the existing ERP products in the market did not support the company’s specialized 
business processes and the varying nature of the end product. During the development, the company 
encountered many challenges (e.g., a company that provided middleware had to architecturally redesign 
the ERP system in the middle of the project). In addition, the customer organization merged with another 
company during the busiest implementation phase, which complicated the project. Eventually, the project 
exceeded its intended budget and schedule. When we interviewed members from the organization, the 
customer organization was still using the system as intended in all facilities worldwide. Although the 
system was 20 years’ old, the case company continued to develop it in cooperation with the same vendor 
and some of the same people as in the beginning. However, the customer organization mostly outsourced 
technical development to low-cost countries. 

The customer organization in case B was a global service provider in retail business with more than 1,000 
employees. During the interviews, the company was renewing its ERP system with a customized solution. 
The old system no longer supported storing the business data and company’s critical business processes. 
The company and the vendor have had a joint history of more than 15 years because the same vendor 
also provided the previous ERP system. Now, the vendor aimed to build a general product based on of 
the dedicated system. The project began 2008. By the time we finished collecting data (2013), initial 
rollouts were about to occur. Other stakeholders included an offshore department, corporation-level IT 
management, the vendor’s subcontractors and their other customers, and various administrative entities. 

The customer organization in case C was a globally operating manufacturing organization with more than 
20,000 employees. In 2003, case C decided to implement a customized ERP system for the raw material 
procurement business with a vendor. The project began 2006 with the first live version in 2008. At the time 
we finished collecting data, case C was still investing substantially in the project and in the maintenance 
work to improve the system. In 2011, unlike originally intended, the customer organization rolled out the 
system in new geographic areas where the core business processes differed dramatically from those in 
the main country. This rollout introduced several novel challenges. The vendor in this EDN was likewise a 
large multinational organization, and the cooperation with the vendor lasted several years. Other important 
stakeholders included offshored units, various administrative entities, and competitors participating in a 
national standardization initiative. 

Our unit of analysis was the EDN. Consequently, although the cases were in different phases of 
development, were initiated at different times, and were from different contexts, we are not concerned with 
the use location or context. The cases share some commonalities. For instance, in all three cases, the 
system under development was built and customized as a result of long-term customer-vendor 
relationships to fit customers’ particular needs. The organizations all also offshored development to 
remote locations.  
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3.3 Research Process 

Figure 1 presents the research process we used in this study. The process started with collecting data 
from the case EDNs. The first author collected and analyzed data for case A and the second author 
collected and analyzed data for cases B and C. In the second phase, we identified the main categories 
(the EDN challenges) from the data with open coding. Because both authors performed this process 
individually, we arranged several brainstorming sessions to harmonize the codes and reach consensus on 
the EDN challenges. In the third phase, the first and the second authors collaboratively applied the 
principles of axial coding to discover the associations between the challenges. The final phase of the 
process comprised selective coding, during which we grouped the EDN challenges into three main 
categories. In addition, we identified the associations between these categories by relying on the findings 
in axial coding by which we distinguished three types: triggers, root causes, and consequences of EDN 
challenges. As a result of our selective coding, we constructed a model that explains EDN challenges. 
The following sections offer detailed information about each phase of the process. 

Phase 4: Selective codingPhase 3: Axial codingPhase 1: Data collection

Phase 2: Open coding

Initial interview 
with the main 
contact person

Report the results

New names and 
issues emerge?

Explore the EDN 
by snowball  
interviewing

YES

Identification of 
EDN challenges 

New EDN
 challenges 

emerge?

YES

NO

Brainstorming, 
defining the EDN 

challenges
NO

Consensus on 
definitions?

NO

Individually done

Identify the three 
main categories 

and analyze their 
relationships

YES

YES

Analyze the 
associations 

between EDN 
challenges

Consensus on 
associations?

NO

Consensus 
on main categories 

and their types?

YES

YES

NO

Collaboratively done

Figure 1. The Research Process

3.3.1 Phase 1: Data Collection 

In total, we interviewed 45 persons with varying roles in ERP development. We conducted the interviews 
from January to June in 2013 except for two in February in 2014. One can describe our role as that of a 
“neutral observer” because none of us was aligned with the case organizations or the interviewees 
(Walsham, 2006). In each case, we began collecting data via an interview with the main contact person 
(e.g., the CIO). We chose the following interviewees by snowball or “chain referral” sampling (Pan & Tan, 
2011) so we could investigate each EDN by moving from one node to another, pinpoint the key 
stakeholders, and obtain multiple viewpoints on the same topics. With this process, we could also test 
single sources of information against others (Myers & Newman, 2007; Pan & Tan, 2011). The 
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interviewees had different positions that ranged from upper management to mid-level management and 
developer, and included people from the customer organization, an ERP vendor, and third-party 
companies. Table 1 presents the interviewees and their organizations. 

Table 1. The Interviewees and Their Affiliations

Case Customer business Customer IT ERP vendor 
Offshore 

department 
Third parties Total

A 
 Business-IT negotiator 
 Logistics representative 

 IT manager of 
business area 

 Program manager 
 Enterprise architect 
 Service manager of 

sales 
 IT support manager
 Project manager 

 Software manager 
 Service owner 
 Continuous service 

manager 
 Infrastructure 

manager 
 Project manager 
 Lead software 

developer 

 Service 
manager 

 Middleware 
manager 

 Technical 
consultant 

17 

B 

 Consumer business 
manager 

 Controller 
 Concept manager 
 Sales office manager 
 Sales person 
 CEO 
 Business area manager 

 ICT manager 
 IT support 
 Technical support 
 Former project 

manager 

 CEO 
 Customer interface 
 Lead designer 
 Product 

development leader

 Team 
leader 

 Developer 
 Corporate CIO 18 

C 

 Development manager 1 
 Development manager 2 
 Solution owner 1 
 Solution owner 2 
 Solution owner 3 
 Project manager 

 Team manager 
 Service owner 1 
 Service owner 2 
 System specialist 

- - - 10 

Total 15 14 10 3 3 45 

The themes of the semi-structured interviews (Myers & Newman, 2007) covered 1) stakeholders in ERP 
development, 2) the interviewee’s experiences in the ERP project, 3) issues considered successful, and 4) 
what should have been done otherwise. This type of interview falls into the category of appreciative 
interview (Schultze & Avital, 2011) in which we encouraged the interviewee to tell stories about concrete, 
lived experiences related to their ERP developments’ successes and challenges and explain their 
strategies for dealing with the challenges. We did not use a strict interview protocol, but we asked 
additional, detailed questions based on the answers. We believe that this type of interview protocol 
supported the open-minded nature of grounded theory well in which no existing framework or model 
determines the analysis process in the beginning of research (Kendall, 1999). We conducted each 
interview on site at the case organizations, and they lasted from 11 to 111 minutes; the average was 
about one hour per interview. We recorded and later transcribed the interviews to retain the factual 
accuracy of the data and to tackle the threat of descriptive validity (Maxwell, 1992). Similarly, to address 
the threat of misinterpretation, two researchers were present at most of the interviews as Maxwell (1992) 
suggests..  

In addition to interview data, we also gathered secondary research material as is common in qualitative 
research (Urquhart et al., 2010). In cases A and C, we had access to organizational charts. In case B, we 
collected requirement specification documents, meeting minutes, and project plans. These materials were 
not very significant, but, from them, we better understood the organizations and their structures and 
governance models. We stopped collecting data when the interviews began to repeat the same issues 
and the interviewees began to recommend persons who we had been interviewed already. We stopped 
analyzing the data when no new codes emerged from the data, which Corbin (2008) describes as 
theoretical saturation. Theoretical saturation means that one can move from analyzing to describing and 
articulating the findings.  
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3.3.2 Phase 2: Open Coding 

According to Corbin and Strauss (1990, p. 61), “open coding is the process of breaking down, examining, 
comparing, conceptualizing and categorizing the data”.  The first and second authors coded the data by 
using Atlas.ti (Scientific Software Development GmbH, 2016) to identify and code the challenges in the 
EDN. Open coding started right after we conducted the first interview (Pan & Tan, 2011). Because the 
researchers each had their own interpretation of coding (Heath & Cowley, 2004) and because all 
grounded theorists acknowledge that how investigators interpret data determines the codes and 
categories they select (Kendall, 1999), we needed to have means for harmonizing the open codes so we 
could compare them.  

To do so, we compared and discussed the individually identified EDN challenges in several sessions. 
During the brainstorming sessions, we harmonized all EDN challenges (see Table 2 for examples). 
Furthermore, we agreed on common definitions for the categories. We revised the categories continuously 
to form consistent definitions without overlapping. For example, we further divided the initial challenge “IT 
service management” into “project management problems” and “software development problems”. During 
the sessions, we excluded no EDN challenges, but we gave some more descriptive names. At the end of 
open coding, we had established a list of EDN challenges and their definitions (see Table 3). 

We stopped creating new codes and categories after the open coding phase as we noticed that no new 
EDN challenges emerged from the data and already observed phenomena and patterns began to repeat. 

Table 2. Examples of Coding and Harmonization in Open Coding 

Extracts from the data Codes used 
Interpretation and 

harmonization 

Case A: “It has been challenging to transfer that knowledge 
to outsiders who have only technical IT understanding and no 
understanding of the business.” (Vendor, service owner) 

“Challenge: knowledge 
transfer” 

“Challenge: homogenous 
group” 

These extracts relate to 
communication problems. 
The domain knowledge of 
each stakeholder group is 
difficult to transfer outside 
the group and further 
throughout the EDN. 

Case B: “The understanding in India is not always as deep as 
it is here regarding [domain knowledge].” (Vendor, product 
development leader) 

“Business knowledge” 
“Network” 

Case C: “It takes about two to three weeks [after if I create a 
service ticket]. …[Someone from India] starts calling, and 
then it is messed up.” (Development manager 1) 

“Business knowledge” 
“Multinational operations” 

These extracts relate to 
organizational 
rearrangements. Key 
individuals play a 
significant role in the 
project; their absence 
disrupts the whole project.

Case A: “We are training new developers and making sure 
that deliveries work there, but if a key person decides to 
leave it's gonna have a big impact.” (Continuous service 
manager) 

“Challenge: people 
changing” 

Case B: “There was a clear dip in performance when the 
[project manager] left; there was no single person who had 
the 13 years of experience with the system.” (Customer IT, IT 
support) 

“Key person leaves” 
“Communication channel”

3.3.3 Phase 3: Axial Coding 

In axial coding, one identifies associations between the codes and categories and may form new codes 
and categories based on the associations (Corbin, 2008). Although one can perform open and axial 
coding concurrently as Corbin (2008) suggests, we applied them sequentially. After reaching consensus 
on the 10 EDN challenges identified in open coding, we performed another analysis round to detect the 
associations between them. For example, a new partner organization that joined the EDN tried to achieve 
only its own goals, which differed from the EDN’s overall goal and hampered the project’s management. 
The axial coding revealed the consecutive nature of the EDN challenges. We learned that some of the 
EDN challenges, such as project-management and software development problems, caused other 
challenges, while others (e.g., organizational rearrangements) could put forward a chain of challenges. 
This finding suggested that we could further abstract the EDN challenges. Figure 2 presents the 
associations between the EDN challenges that we identified as a result of axial coding. We codified each 
association for further referral. 
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Table 3. The Main Categories Identified in Open Coding

EDN challenge Definition Example quote 

Inefficient 
customer–vendor 

collaboration 

Problems caused by an inefficient 
method of collaboratively 
organizing the ERP development 
between the customer and vendor. 

Case B: “I always try to keep clients happy. When there’s a 
wish from AO…, I’m happy to add the little feature there to 
keep them happy even if it’s not part of our processes and it 
slows down the rest of the development. You have to 
balance quite a bit with that.” (Vendor, Lead Designer)  

Power imbalance 

Issues related to power due to the 
size and impact of an organization 
that can be capable of steering the 
project in biased ways. 

Case C: “When the budget was cut, it was challenging to 
employ the good guys [from the vendor]. ...If a capable guy 
leaves the company, it will require years of learning to reach 
the same level.” (Customer, Solution Owner 1) 

Blind trust 

Problems caused when taking one 
party’s competence for granted or 
assuming that the other party has 
the certain knowledge, which it 
actually does not have.  

Case A: “We trusted too much that [the vendor] knows what 
it’s doing but they didn’t. They just [relied on the same 
technology] as before and didn’t confirm the functionality.” 
(Customer, IT Manager of A Business Area) 

Difficulties with third 
parties 

Conflicts and difficulties in 
partnerships and relationships and 
between organizations in EDN. 

Case A: “Things ran smoothly with [the original database 
vendor] for a couple of years, but then they became a little 
greedy at some point, and the license fees starting 
increasing a little too much. They weren’t as flexible 
anymore so we decided to [switch vendors].” (Customer, IT 
Manager of a Business Area) 

Differing objectives 

Challenges related to any 
additional, differing objective that 
is advantageous for only one 
organization, group, or individual 
in EDN.  

Case A: “We should have thought more clearly about 
whether we are making a product or a customized 
system…. That's one of the basic things that disrupted the 
project.” (Vendor, Software Manager) 

Joining and 
departing 

organizations 

Problems caused when new 
organizations become involved in 
EDN or existing organizations 
leave the network.  

Case A: “I was talking about the fence pole, and [the 
vendor] was talking about the fence. We had agreed on 
completely different things, and neither of us understood 
anything.” (Customer, Project Manager) 

Organizational 
rearrangements 

Issues due to changes in team 
structures or job positions in any 
organization of EDN.  

“The biggest risk is that if critical experts [leave the 
company]. They have such knowledge that cannot be 
documented. You can write hundreds of pages that are not 
useful for anyone. You just have to know it.” (Service Owner 
1)

Project 
management 

problems 

Issues related to planning and 
managing the ERP project, 
including activities such as road 
mapping, task prioritization, and 
resource allocation.  

Case B: “By roadmap, I mean the vendor’s ability to clearly 
state when certain stages are finished and what they will 
include…. That has been a challenge. If there were a clear 
roadmap to put on the wall and slice into smaller pieces, it 
would be easier to inform the stakeholders about the status. 
Also, it would be easier for the project leader to manage the 
overall thing.” (Customer IT, Project Manager) 

Software 
development proble

ms 

Problems related to software 
development practices, methods, 
and tasks such as requirements 
specification and testing. 

Case A: “Practically, [the vendor] didn’t have a clue about 
how to make it work…. They developed it in a vacuum, and 
when we looked at it, it seemed that the method of 
implementing the system and the use of the object model 
were completely wrong.” (Middleware Consultant) 

Communication 
problems 

Problems related to 
communication, interaction, and 
domain knowledge articulation 
between stakeholders and 
organizations. 

 Case C: “For three years, we have had this model with 
service owners, and it was very personalized to me and [my 
colleague]. …If we tell [the business people] to create a 
ticket, …they are faceless resources, but we are the only 
ones they know by name. This adds a lot to the workload 
every now and then.” (Service Owner 2) 
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Figure 2. Associations between EDN Challenges

3.3.4 Phase 4: Selective Coding 

Selective coding is similar to axial coding because one develops categories and their dimensions, 
properties, and relationships but at a higher level of abstraction (Walker, 2006). Strauss and Corbin (1990) 
consider selective coding as a process of integrating and refining theory. We could have chosen any of 
the categories as the core category and explained how the corresponding category related to the others. 
However, we treated all EDN challenges as the core category because we sought to explain how and why 
the EDN challenges emerge instead of focusing on a single aspect, such as project management. The 
axial coding results pointed out that we need to further abstract the EDN challenges. For example, we 
observed that some categories were mainly the causes, not the effects, of the others, which hinted that 
the categories could have common characteristics. Thus, in selective coding we categorized the EDN 
challenges further. Table 4 shows the categorization that we made during selective coding. First, we 
formed three main categories based on the commonalities. For example, inefficient customer-vendor 
collaboration, power imbalance, and blind trust are all issues related to organizational affairs, so we 
grouped these challenges under the main category relationship conflicts. Additionally, by examining the 
directions of the associations identified in axial coding, we determined the type of the main category. For 
example, we identified project management, software development, and communication problems as 
consequences because these challenges were the effects of other EDN challenges rather than their 
causes (though they can affect each other). Similarly, we identified changes in EDN structure as a trigger 
because the EDN challenges in this category were not the effects of any other challenge. 
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Table 4. Examples of Coding and Harmonization in Open Coding 

EDN challenges Main category Type 

Inefficient customer-vendor collaboration 
Power imbalance 

Blind trust 
Difficulties with third parties 

Differing objectives 

Relationship conflicts Root cause 

Joining and departing organizations 
Organizational rearrangements 

Changes in EDN structure Trigger 

Project management problems 
Software development problems 

Communication problems 
Operational problems Consequence 

As the result of selective coding, we could construct a model that explains EDN challenges. According to 
our model, many operational problems occur (consequences) due to relationship conflicts (root causes) or 
changes in EDN structure (trigger) that generate operational problems directly. 

4 Findings 
We divide this section into three sub-sections. In Sections 4.1 and 4.2, we explain how the EDN 
challenges (relationship conflicts and changes in EDN structure) influenced other challenges by breaking 
Figure 2 down into subfigures for individual EDN challenges and associations. In Section 4.3, we present 
the outcome of our data analysis—a model that provides an overall explanation for EDN challenges. 
Subsequent codes in the subfigures refer to associations found in the data. 

4.1 Relationship Conflicts  

ERP development in the case EDNs turned out to be a cooperative endeavor in which the relationships 
between the different organizations were critical. The customers and vendors formed long-term 
relationships in each EDN. During the years of cooperation, the vendors acquired knowledge about each 
customer’s business, which made the cooperation’s termination or vendor changes not feasible. For 
instance, the customer considered sticking to the same vendor as self-evident in case B because a new 
vendor, according to the chief information officer (CIO), “would have had to spend a couple of years 
learning the domain issues”. The customer sales representative of case A considered the vendor 
relationship a “forced marriage” and even considered buying the ownership of the source code from the 
vendor. In addition to the customer’s relationships with the vendor, we identified tensions in the 
relationships with other organizations. For instance, in case A, differences in opinions between the 
customer and a database vendor forced the parties to terminate their relationship. We identified that the 
individual challenges (i.e., inefficient customer-vendor collaboration, difficulties with third parties, blind 
trust, power imbalance, and differing objectives) were all related to relationship conflicts in the case EDNs. 
In Sections 4.1.1 to 4.1.5, we present how these challenges were associated with other challenges. 

4.1.1 Inefficient Customer–vendor Collaboration  

Inefficient customer-vendor collaboration hindered project management, software development, and 
communication. Communication problems further hindered software development (see Figure 3). 
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Figure 3. Influences of Inefficient Customer-vendor Collaboration 

In the beginning of the ERP development project in case A, the customer and the vendor collaborated 
closely. In the later phases of development, they started to drift apart. Currently, the customer and the 
vendor created the business and technical roadmaps for the ERP development separately. The vendor 
felt that the separate roadmaps hindered the software development because they could not use their 
expertise fully (A-I). In addition, the lack of collaboration hindered communication. The customer was not 
always willing to participate in the joint project group meetings (A-J). The vendor in case A described the 
current situation as follows: 

Their [the customer’s] business unit is their IT customer, and our customer is their [the 
customer’s] IT organization. This is an old model that we've stuck with. ...We’d like to create 
better solutions, and that requires us having direct contact with the [customer's business]. (Case 
A, vendor, service owner) 

Similarly, in case C, the lack of collaboration between the customer and the vendor caused project 
management issues (A-H), as the customer’s business made system-related decisions without consulting 
their IT department or the vendor, and prioritizing development needs became more difficult for the vendor 
and the customer’s IT department. An interviewee commented the situation as follows: “[Our] IT team and 
[the vendor’s] team are partly silos. ...Cooperation is good on a personal level, …but I’m not sure whether 
this is the most efficient and optimal way of working.” (Case C, customer, project manager). 

In case B, communication problems emerged as a result of off-the-record solutions that the vendor made 
to satisfy the customer’s stakeholders (A-J), which increased the amount of informal communication and 
caused the vendor to bypass the agreed-on overall solutions., The communication problems eventually 
slowed down the software development processes (J-I).  

4.1.2 Power Imbalance 

Power imbalance caused software development and communication problems (Figure 4). 
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Figure 4. Influences of Power Imbalance
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The power imbalance between the customer and the vendor caused problems in software development. 
In case B, the vendor and the customer differed considerably in size and revenue. The customer was in 
the driver’s seat:  “We have tricks so that all the other [vendor’s] tasks will stop if we face that kind of 
[major] problem.” (Case B, customer, CEO). 

In case B, the customer dictated the order in which the vendor developed new features for the system. As 
a result, the vendor had to discard the original plans for system development, which it had to update and 
modify according to the customer’s commands. This imbalance of power gave rise to a vicious circle. The 
system was not ready for rollout, which led to further quality issues and restrained the development of new 
features (B-I). From the vendor’s perspective, the power imbalance between the customer and the vendor 
inhibited it from creating proper internal documentation, which the offshore department needed. 
Continuous balancing between fixing bugs and developing new features put pressure on the vendor’s 
backlog policies. The vendor did not manage these issues systematically, which hindered communication 
in the vendor organization and between the customer and the vendor (B-J).  

4.1.3 Blind Trust  

Blind trust between the customer and the vendor hindered project management, software development, 
and communication. Because of the communication problems caused by blind trust, software 
development problems emerged (Figure 5). 
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Figure 5. Influences of Blind Trust

Long-term relationships created and strengthened personal connections, but this familiarity between the 
customer and its vendor also introduced challenges. In case B, the customer trusted the vendor’s project 
management ability and business logic understanding in the initial development phases too much, which 
resulted in project management problems in terms of inefficient use of resources (E-H).  Having too much 
trust between the stakeholders did not support knowledge transfer because one party tended to assume 
that the other party already had this knowledge, which caused communication problems. Sometimes, the 
customer assumed that the vendors and partners had a good understanding of the customer’s business 
logic and, thereby, took the competence of these parties for granted. In case B, this assumption led to a 
situation in which the requirement specifications were vague, generic, and unsuitable for every party in the 
EDN (E-J). For example, the original requirement specifications were created in various ways: “It is difficult 
to dig up that information when there is no single specification document. …The specification that is done 
with the vendor can be just email conversations.” (Case B, customer IT, IT support). 

Improper documentation methods increased the communication challenges and confusion about who 
possessed the relevant information, which caused delays in the development (J-I) because the needed 
information had to be “fished” from various locations. In addition, in case A, the middleware provider 
considered the customer’s misplaced trust in the vendor’s ability to choose the technologies as a mistake 
because architectural problems emerged during the initial rollouts (E-I). These problems ultimately 
required fixing with a major redesign of the system architecture.  
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4.1.4 Difficulties with Third Parties  

Difficulties with third parties had an influence on communication and software development (Figure 6). 
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Figure 6. Influences of Difficulties with Third Parties

In addition to the customer’s relationships with the vendor, we identified conflicts in the relationships with 
other organizations. In case A, differences in opinions between the customer and a database vendor 
forced the parties to terminate their relationship because, according to the customer’s IT manager of a 
business area, the vendor “became a little greedy at some point” and “was not flexible anymore”. Some 
organizations, particularly subcontractors and implementation consultants, had a temporary role in the 
development. In case B, certain subcontractors and offshored developers were not motivated to share and 
receive development-related knowledge (C-J), which introduced communication problems when these 
parties joined the EDN: “On one hand, they are [outsiders]. On the other hand, they aren’t our own 
employees, so they aren’t interested in the business knowledge.” (Case B, vendor, product development 
leader). 

In case A, the middleware provider that entered the project in the middle of the busiest implementation 
saw that cooperation with the vendor presented initial difficulties when redesigning the system 
architecture. According to the middleware consultant, “[the vendor] did not really pull us in”.  It took some 
time for the middleware provider to convince the vendor of the value of the new, previously unknown 
technology, which delayed the software development (C-I). 

4.1.5 Differing Objectives  

Differing objectives introduced project management and software development problems. The different 
objectives also hindered third-party relationships (Figure 7). 
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Figure 7. Influences of Differing Objectives

The differing objectives of individual units stalled the development efforts. In case A, the business people 
were reluctant to participate in the project in later phases: “As the [ERP] project dragged on and ran into 
complications, I must say the business people disappeared along the way.” (Case A, sales 
representative). 

Likewise, in case B, the business representatives were not interested in participating in the project after 
the planning phase, which hindered software development because the business representatives 
dismissed the requirement specification reviews, and IT had to follow the original definitions (D-J).   

In cases A and B, the vendors’ objectives conflicted with the overall EDN goals. The vendors attempted to 
build or customize a system to serve the customer’s needs while simultaneously attempting to build a 
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general product for other customers. In case A, the vendor’s software manager stated that the attempt to 
build a product was “one of the fundamental issues that distracted the project”. The vendor later discarded 
the initial plans for making a general product as the amount of customer-specific logic increased. The 
vendor in case B saw that making a product required compromises, and the vendor’s lead designer even 
stated that “we can’t make everything according to their [the customer’s] wishes”. However, trying to 
achieve both goals caused resource problems (D-H). Particularly, the other customers’ needs tended to 
conflict with the original customer’s requirements, and the vendor had to constantly balance the 
requirements and make compromises. This situation disturbed the relationships between these 
organizations by causing tensions (D-C). For example, in case B, the customer was unhappy about 
paying for the development of the basic functionality for the vendor's product. Additionally, in case C, the 
project manager noted that the vendor could use the best practices and ideas learned during the project 
with other customers.  

4.2 Changes in EDN Structure  

We identified two categories that changed the EDNs’ structure. These changes altered the current 
configuration of the organizations and their relationships. The EDNs evolved from new organizations’ 
joining the EDN and some organizations’ leaving. The customers found establishing close relationships 
with the new organizations as sometimes problematic. In case B, the third-party organizations that 
temporally joined the EDN were not always used to the existing working methods. When additional parties 
joined, the customer and the vendor could no longer use agile methods to exchange development ideas. 
In all three EDNs, the vendor offshored the development work to remote countries, which shaped the 
EDNs and brought in new organizations. In addition, in all cases, unlike originally intended, the customer 
deployed the ERP systems under construction to new business locations, which not only brought new 
organizations into the network but also increased operational problems. In addition, organizational 
rearrangements in any organization can introduce additional challenges for development. For example, a 
key individual person may leave the project and cause a significant loss of knowledge.  

4.2.1 Joining and Departing Organizations  

When new organizations joined the EDNs, difficulties in third-party relationships and differing objectives 
arose. The new organizations also caused operational problems due in particular to offshoring (Figure 8). 
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Figure 8. Influences of Joining and Departing Organizations 

The ERP developments often occurred in several waves when they involved different organizations, which 
inhibited them from establishing close relationships with each other and even affected their attitudes 
toward each other. The vendor did not fully include the third parties in developing the ERPs, and these 
third parties felt that they had been left out (F-C). A new organization sometimes found it difficult to join 
the EDNs because they needed knowledge about the organizations and the customers’ environments. In 
offshoring, the vendor had to further transfer the domain knowledge that was embedded in practice to 
remote locations, which was not a straightforward process (F-J):  
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There's a lot of know-how in the heads of our guys in this country. It has been challenging to 
transfer that knowledge to outsiders who have only technical IT understanding and no 
understanding of the business. (Case A, vendor, service owner) 

When vendors joined the EDNs, differing objectives emerged (see F-D above). In addition, problems 
occurred due to misunderstandings between the customer and the vendor. In case A, the vendor did not 
have well-established software development practices at the beginning of the project. Because of 
insufficient testing, the first system deployment was unsuccessful (F-I). According to the middleware 
consultant, the vendor conducted the testing “in a vacuum” that did not match the real environment. In 
addition, the vendor had no tools to manage change requests during the development: “I asked how many 
change requests we have and what size. The vendor didn’t have any. They were scattered all over the 
place. It took two months to collect them.” (Case A, customer IT, project manager). 

Misunderstandings with organizations that had joined the EDNs recently caused communication problems 
(F-J). For example, in case B, the vendor regarded the current phase of the project as piloting, while the 
customer’s management thought the project was in the planning phase because it missed half of the 
originally intended modules. Another example of a misinterpretation concerned the number of missing 
features. From the perspective of the vendor’s lead designer, most of the crucial features were in place: 
“At the moment, we have an understanding that there shouldn't be a long list of new features”. However, 
at the same time, the customer CEO thought they were just the initial features: “We have four years of 
features and wishes waiting to be developed”. These misinterpretations hindered software development 
(J-I). 

Offshoring increased the complexity of the EDNs by bringing more organizations to them, and it 
introduced additional operational problems. The customer and the vendor did not always establish the 
necessary channels or methods for communication. For example, the offshore developers felt they did not 
have enough information about the business environment to avoid “reinventing the wheel” (F-J). Thus, the 
customer could not fully realize the system’s potential because the subcontractors could not provide novel 
ideas to the vendor. Knowledge exchange problems accumulated as new organizations joined in, which 
hindered software development further (J-I).   

According to the vendor in case A, coordinating the offshored development efforts increased the 
managerial activities because the EDN now had an additional layer (F-H). Offshoring increased the need 
for testing because the customer found more bugs in the code (F-I). Offshoring also drastically slowed 
down the software development process as a customer representative in case C pointed out: “It takes 
about two to three weeks [after if I create a service ticket]…. [Someone from India] starts calling, and then 
it is messed up.” (Case C, customer, development manager 1). 

In case B, due to the vendor’s familiarity with the customer’s business, the vendor did not need complete 
specifications before offshoring. Later, the offshored department that joined the EDN found these limited 
specifications to be inadequate. The specification work increased (F-I):  

We got a requirement definition document from the customer, or actually a list of features that 
they wished to have. I examined the specifications we were actually going to do, and I described 
to India how it should be implemented. (Case B, vendor, lead designer) 

4.2.2 Organizational Rearrangements  

Organizational rearrangements hindered communication and software development. They also introduced 
differing objectives, which again introduced project management problems (Figure 9). 

The customers faced problems due to organizational rearrangements. In all three EDNs, the ERP system 
under development was global and was supposed to be deployed in new business locations in other 
countries as the business kept growing. In cases A and C, the customer did not fully consider the 
expansion when planning the system: “When [we started the project in 2003], we didn't have any idea that 
[another geographic area] would be also involved.” (Case C, customer, team manager). 

Multinational cooperation also increased communication challenges because it required two-way 
knowledge transfer with customers. The customer had to retrieve other countries’ needs, and [who?] had 
to transfer the system’s business logic to these locations. However, the IT departments in all cases were 
almost entirely situated in a single country, but they still required information from all parts of their 
respective organizations. The vendor’s lack of skills in knowledge sharing and foreign languages limited 
this process (G-J):  
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Our people…are not professional teachers. They may be very familiar with the system and 
understand it well, but transferring that information to others is another story. Someone has 
worked on this for over ten years and should then, in a matter of months, transfer the knowledge 
and understanding to someone else on the other side of the world in a foreign language. (Case 
A, vendor, service owner) 
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Figure 9. Influences of Organizational Rearrangements

Geographic distance made organizing rollouts and supportive operations difficult. In addition, the joining 
organizations sometimes came with differing objectives that hindered the development. For example, in 
case C, as the project expanded to a new business location, a local manager at the customer’s 
international site resisted the system implementation (G-D). The project lacked managerial support and 
was eventually halted (D-H). Similarly, case A underwent a merger during the project. The merger 
changed the power relationships, and a functional area was assigned to a different leader. Competing 
systems and differing objectives emerged (G-D). As a result, the customer took certain functionalities 
away from the ERP system and replaced them with other systems:  

They [logistics] started making separate islands…. They wanted to “freeze” the system to a 
certain point and include all kinds of additional systems. Now it has been ongoing for ten years. 
We have ended up with serious problems. (Case A, Customer, Business IT Negotiator  

This change not only increased the complexity of the ERP system but also led to increased software 
development costs (D-I).  

Some individuals were crucial to the ERP projects because of their experience and tacit knowledge. Their 
absence created a void that disrupted the project dynamics further or, in the words of service owner 1 of 
the customer in case C, even “stopped the development like hitting a brick wall” (G-I). In case B, the 
project manager’s departure just before the pilot implementation hindered the development because he 
took with him important know-how and communication channels (G-J). In addition, the project manager 
had acted as a bridge linking the customer’s business with the IT department and with the vendor. To 
overcome the missing link, the stakeholders had to recreate these channels and come up with new, more 
rigorous documentation practices to avoid losing any more knowledge. Organizational rearrangements 
also took place in terms of changes in job positions, which caused the connections with important 
stakeholders to break down as occurred in case C (G-J): “The co-determinations heavily affected [the 
network of specialists, coordinators, and super-users]; they practically killed [the network].” (Case C, 
customer, system specialist). 

4.3 Explaining the Challenges in EDNs 

Based on the characteristics of the EDN challenges and the directions of the associations between them 
(as Figure 2 presents), we categorized the EDN challenges into three types: consequences, root causes, 
and triggers. Figure 10 presents our explanation for EDN challenges by describing the interrelations of 
their different types. We identified the operational problems (project management, software development, 
and communication problems) as consequences because these problems mainly resulted from changes 
in EDN structure and relationship conflicts. The relationship conflicts (difficulties with third parties, differing 
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objectives, blind trust, inefficient customer-vendor collaboration, and power imbalance) are the 
fundamental issues (i.e., root causes) behind the operational problems. Root causes can either reinforce 
or cause operational problems (arrow 1 in Figure 10). Changes in the EDN structure (joining and 
departing organizations and organizational rearrangements) are triggers that affect the root causes and 
consequences. The triggers may generate new issues directly at the operational level of the development 
(arrow 2) or indirectly make the root causes more severe (arrow 3). 

 
Operational problems 

(Consequences)

Changes in EDN structure 
(Triggers) 

Relationship conflicts 
(Root causes) 1

3

2

Challenges in ERP development networks

Figure 10. Model Explaining the Challenges in ERP Development Networks 

Consequences refer to operational problems that are noticeable in day-to-day development work. They 
result from other types of EDN challenges (triggers and root causes). We found that these consequences 
did not lead to new EDN challenges; that is, that they would become triggers or root causes. However, 
they can be related to each other (e.g., poor communication hampered software development).  

Relationship conflicts are root causes. The conflicts are fundamental issues behind the operational 
problems in ERP development. In practice, the root causes may not be as visible challenges as the 
consequences. Instead, root causes and consequences may reinforce either each other or can make the 
operational problems more severe. Root causes may evolve over time without any direct effect by another 
EDN challenge. For instance, inefficient collaboration between the customer and the vendor in case A 
drifted subconsciously to a situation in which the vendor especially did not consider collaboration as 
efficient as before. Furthermore, one-sided decision making that resulted from organizations’ drifting apart 
caused difficulties in software development when the vendor could not contribute to planning the new 
system features. Blind trust between customer and vendor that grew over time exemplifies another root 
cause. When stakeholders blindly trusted each other, they took each other’s competencies for granted 
and bypassed formal cooperation methods, which led to misaligned development needs and overlapping 
development activities. However, differing objectives and difficulties with third parties emerged sometimes 
after an organization joined an EDN. In other words, changes in the EDN’s structure triggered these 
issues, which further caused operational problems and indicates that root causes do not necessarily 
emerge over time but that changes in EDN structure can trigger them.  

We considered changes in EDN structure (i.e., events that altered an EDN in terms of rearrangements in 
organizations and individual persons’ job positions) as triggers. New organizations joining the EDNs and 
rearrangements in the existing organizations directly caused operational problems. As an example, we 
found that the temporary involvement of third-party organizations or personnel losses immediately placed 
certain pressures on existing documentation standards and communication methods. Likewise, structural 
changes in an organization (e.g., when a vendor outsourced their operations) introduced problems in 
project management and resourcing. However, triggers also caused operational problems indirectly by 
introducing, for example, differing objectives. In case A, organizational rearrangement enabled more 
independent decision making by different units and introduced differing objectives. This rearrangement 
increased complexity and software development costs. Similarly, in case C, the absence of a committed 
local project manager in another country halted the project completely. The main difference between the 
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triggers and the root causes is that triggers are onetime events while root causes have more permanent 
characteristics. In addition, triggers illustrate that organizations cannot necessarily control changes in EDN 
structure. Unlike root causes, triggers do not result from other types of EDN challenges but initiate other 
types of EDN challenges instead. To sum up, triggers cause operational problems (consequences) 
directly or indirectly by introducing relationship conflicts (root causes). 

5 Discussion 
This study contributes to the ERP and IS research. The study approaches ERP development and its 
challenges from the EDN perspective, an area that has not gained much attention according to our 
literature review. Although the three cases were unique and from different contexts, all three EDNs 
featured the 10 challenges. The study also illustrates how EDN challenges appear and relate to each 
other in practice and explains why they occur. Our main contribution involves identifying and linking 
changes in EDN structure, relationship conflicts, and operational problems (namely, triggers, root causes, 
and consequences), which makes it easier to understand ERP development and the reasons for its 
problems in complex organizational settings. Next, we discuss the EDN challenges in relation to the 
current literature.  

The literature has established the criticality of key personnel in the ERP project teams (Finney & Corbett, 
2007; Ngai et al., 2008; Shaul & Tauber, 2013). However, studies have paid less attention to other 
changes in the EDN structure in terms of joining and departing organizations or organizational 
rearrangements. These changes have an impact on the relationships in the EDN and can even end them. 
Research has identified the lack of close relationships between stakeholders as a challenge (Aloini et al., 
2007; Ngai et al., 2008; Shaul & Tauber, 2013). Research results show that close relationships are not 
always possible due to their temporal nature. Existing development practices may not be suitable for new 
organizations as occurred with offshore developers who needed more rigorous specifications in case B. 
Our analysis also revealed that changes in EDN structure triggered other types of challenges; that is, it 
had an influence on the relationship conflicts and operational problems. Moreover, changes in EDN 
structure could set off a chain of consecutive effects that seriously hindered the development activities. 

Research has also considered vendors’ instability and underperformance as challenges (Aloini et al., 
2007; Shaul & Tauber, 2013). We suggest that such challenges may actually result from vendors’ dual 
objectives. In our study cases, these challenges caused significant problems because the vendors had 
insufficient resources to develop a general product and a customized system. When a stakeholder in an 
EDN has an agenda that contradicts others, the contradiction can create major issues (Momoh et al., 
2010; Nah et al., 2001); however, areas such as interdepartmental communication or project management 
may eventually reflect the repercussions (Akkermans & van Helden, 2002). Such differing objectives and 
other EDN relationship-related issues are the root causes of operational problems.  

Because ERP development requires many organizations to cooperate, one needs to consider the 
customer’s relationships with vendors and consultants (Dittrich et al., 2009; Sammon & Adam, 2002). Our 
findings indicated that incompatible working practices between organizations can seriously hamper 
cooperation. Distrust between partners combined with external parties’ lack of industry competence (Al-
Mashari, Al-Mudimigh, & Zairi, 2003) were not major obstacles to successful cooperation according to our 
analysis. However, customers’ trusting vendors too much led to problems. Moreover, third parties can 
establish important relationships among themselves and, thus, complicate an EDN’s structure and power 
relations. Such tensions in interorganizational relationships are also root causes. 

In the study cases, many issues that hindered ERP development in practice concerned software 
development, project management, and communication—issues that the literature also emphasizes 
(Dezdar & Sulaiman, 2009; Momoh et al., 2010; Shaul & Tauber, 2013). We also found that vendors were 
responsible for project management problems by, for example, being unable to create detailed plans for 
system development. In particular, offshoring, which the vendor organizations mainly organized, caused 
challenges in all cases, such as slowing down the realization of new requirements and complicating the 
EDN by bringing additional organizations. Offshoring stressed the need for distributing domain knowledge 
through the EDNs, which research considers problematic (Aloini et al., 2007; Desouza et al., 2006; Nidhra 
et al., 2013).  

The literature covers individual EDN challenges well. Previous ERP studies have not, however, shed 
much light on the relationships between them (King & Burgess, 2006; Ram & Corkindale, 2014). Instead, 
they have focused primarily on the consequences of the problems, which, according to our analysis, are 
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caused by root causes and triggers. Only a few studies have investigated the connections between critical 
success factors or challenges in ERP development. Akkermans and van Helden (2002) found that the 
critical success factors were interrelated in a way that a change in one could influence all the others either 
directly or indirectly. Similarly, King and Burgess (2006) constructed a dynamic model of ERP success 
that shows the interconnections between organizational context, supporters, and project organizations 
and explains the vicious and virtuous cycles of ERP development. Our findings support the idea that the 
challenges in ERP development are more a combination of issues than the cause of any individual 
problem. Similarly, one should not view EDN challenges in isolation because they are linked. Our findings 
extend the current understanding of the interrelations of ERP challenges (Akkermans & van Helden, 2002; 
Bansal & Agarwal, 2015; King & Burgess, 2006). We more profoundly explain the interactions between 
the organizations in the EDN instead of examining the development from a single organization’s 
viewpoint. In addition, our findings reveal the interrelations between changes in EDN structure, 
relationship conflicts, and operational problems.  

5.1 Implications for Practice  

Although organizations that undertake ERP projects cannot easily avoid ERP development challenges 
related to changes in EDN structure, organizations should be aware of their possible consequences. 
Practitioners should prepare themselves for these changes by developing protective measures, such as 
efficient knowledge-management practices and training programs. In other words, companies should 
continuously evaluate whether the existing practices suit new forms of the EDN and whether they need 
new tools and practices. The differing objectives of the EDN organizations or individuals, however, are 
often a matter of attitudes and personal characteristics, which makes it difficult for organizations to 
prepare themselves for these issues. However, the organizational culture and leadership could be vital 
when mitigating these risks.  

We argue that one organizations need to distinguish whether the challenges are triggers, root causes, or 
consequences. An ideal, challenge-free situation is unrealistic because EDNs constantly change. 
Therefore, it is more important to acknowledge the relatedness of the challenges in a network than to fix 
its individual problems. By recognizing different types of challenges, organizations can focus on sources 
(root causes) instead of symptoms (consequences). For example, putting more effort and resources into 
project management or communication tools and practices will not always provide optimal results. Instead, 
it would be more efficient to address the root causes behind the problems (e.g., by ensuring that the 
organizational objectives align with each other).  

Both the customer and other organizations in a network may find being aware of the different types of 
EDN challenges and their interrelations as useful. Furthermore, our findings apply not only to the ERP 
context but also to any development activity conducted in networks of multiple stakeholders with diverse 
objectives and expertise, such as product development and innovation networks.   

5.2 Limitations  

This study has several limitations. We covered only three EDNs from different fields of business and 
similar geographic areas. However, the networks were independent and disjointed from each other, which 
ensures at least some level of confidence because the EDN challenges were very similar. A possible 
limitation concerning the quality of the data is the long lifecycle of the system development in case A. 
Some of the events occurred many years ago, which may have changed the interviewees’ insights and 
opinions. Furthermore, due to practical limitations, we interviewed only the customer personnel in case C. 
The viewpoints of other EDN organizations in case C remained unrevealed. 

Despite the long-term relationships in these networks, there was a single dominant vendor in each 
network. Some of the challenges might have been different if, for example, the cooperation was short-term 
or there were multiple equal vendors. Moreover, all the cases developed a custom system. When 
implementing SAP or a Microsoft system, for example, the ERP flagship organization is also involved in 
the EDN, which makes it more complex. The role of the vendor organization may not be the same, but we 
believe that our findings are also usable for an EDN that implements a packaged ERP or adopts cloud 
ERPs. For example, Chiasson and Green (2007, p. 553) suggest: “the differences between packaged 
software and customized development are…of degree, not kind”. 

Finally, one should not dismiss the context. The networks in this study came from similar cultural 
environments that one can consider democratic in terms of coordination. The organizations (internally and 
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with each other) emphasized trust more than different legal agreements. Thus, one should apply our 
findings with caution in contexts where legal contracts define and drive development. However, legislative 
agreements may remove flexibility in the development activities and increase rigidity, which may introduce 
new challenges and alter existing ones.    

6 Conclusions  
In this paper, we explain why EDN challenges occur by first identifying them and then finding the 
associations between them. We uncovered 10 EDN challenges by analyzing 45 interviews in three EDNs. 
The findings deepen our understanding of the development of information systems in networks of 
organizations by explaining how the challenges occur in practice. Further analysis illustrated the types and 
associations between the EDN challenges through which we pinpointed the original sources of the 
problems and the situations that initiated the problems. We classify three types of EDN challenges: root 
causes, triggers, and consequences. Root causes are fundamental issues related to relationship conflicts 
leading up to, or at least reinforcing, consequences. Consequences are operational problems, such as 
project management and communication issues, which are also often mentioned in the literature. Triggers 
are events that change the EDN structure. They can either generate or reinforce the challenges in the 
other categories. One should recognize the interrelated nature of EDN challenges and their potential to 
generate consecutive chains instead of viewing the challenges as separate issues. One may also 
consider the types of challenges may as theoretical categories (Lee & Baskerville, 2003). Distinguishing 
between triggers, root causes, and consequences allows practitioners to focus their resources on the 
sources of the problems instead of the symptoms.  

In the future, we aim to validate our findings in different contexts and with different research methods. We 
aim to understand how customers and vendors construct and adapt the collaborative methods they use to 
organize development and how such methods emerge and develop. Future research could also examine 
the use of agile methods in EDNs. Overall, EDNs should be studied more thoroughly. For instance, we 
need research that investigates the evolution of EDNs in more detail to understand the reasons that cause 
an EDN’s structure to change.  
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ABSTRACT
The development of an enterprise resource planning (ERP) system starts
actually after it has been implemented and taken into use. It is necessary
to integrate ERP with other business information systems inside and
outside the company. With the grounded theory, we aim to understand
how integration challenges emerged in a large manufacturing enterprise
when the long-term ERP system reached the beginning of its retirement.
Structural changes, an information technology governance model, lack
of organisational vision, having no architectural descriptions, lack of
collaboration, cost cutting, and organisational culture made integration
governance troublesome. As a consequence, the enterprise suffered
from several undesired effects, such as complex integration scenarios
between internal systems, and failing to provide its customers the
needed information. The reduction of costs strengthened the organisa-
tional silos further and led to unrealised business process improvements.
We provide practitioners with four recommendations. First, the organisa-
tional goals for integration should be exposed. Second, when evaluating
the needs and impacts of integration, a documented architectural
description about the system landscape needs to be utilised. Third, the
role of IT should be emphasised in development decision-making, and
fourth, collaboration is the core ingredient for successful integration
governance.
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Introduction

‘You never reach the ideal world, you end up having [different systems] here and there, maybe all the possible
ERP vendors in some way. And then you have the company-level roadmap of the system that is being
developed and it evolves constantly.’ – Business-IT negotiator, YCorp.

To reduce the complexity and diversity of systems in large enterprises, enterprise resource plan-
ning (ERP) systems were introduced in the mid-1990s to provide a solution to integrate the core
business functions of the enterprise (Umble, Haft, and Umble 2003). Later, these systems became
the de facto standard in providing the backbone for enterprise integration (Møller 2005). With the
emergence of needs for collaborative and networked business, new integration and interoper-
ability requirements for enterprise systems emerged (Panetto et al. 2015). In addition to the users
inside the company, business partners also needed to access the ERP system (Møller 2005;
Vathanophas 2007). The information systems (IS) landscape of a modern enterprise consists of
numerous different systems, like ERPs and customer relationship management (CRMs), and the
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integration of these systems is an unavoidable evil (Gericke et al. 2010; Stefanou and Revanoglou
2006; Vathanophas 2007). However, the constant changes caused by the dynamic business envir-
onment make the integration difficult to achieve (Ciborra 2001; Dechow and Mouritsen 2005).
Managing the integration between the diversity of systems and getting value from IT investments
call for proper approaches of IT governance (Van Grembergen 2004).

In general, the concept of integration has been identified as an ambiguous concept, prone to
misunderstandings due to its nature (Rodon 2006; Chowanetz, Legner, and Thiesse 2012).
Integration has been studied from different viewpoints, for example, technological, organisational,
and strategic perspectives. The technological aspects of integration have been studied widely, but
in the context of ERP systems, the studies focus mostly on a specific target system (Kähkönen and
Smolander 2013). The organisational perspective has focused on organisational characteristics and
intra-organisational factors, such as top management support and cultural fit (Chowanetz, Legner,
and Thiesse 2012). From the management viewpoint, the strategic perspective of integration has
mainly focused on the management of integration in mergers and acquisitions (Alaranta and Kautz
2012; Henningsson and Carlsson 2006; Mehta and Hirschheim 2004; Wijnhoven et al. 2006). It has
been suggested that the broader context in which integration takes place should be studied more
to understand how the arrays of enterprise IS can be managed (Lee and Myers 2004; Tilson,
Lyytinen, and Sørensen 2010).

We made an inquiry to a large manufacturing enterprise with the aim to understand how and
why its ERP system landscape1 evolved during the life cycle of a long-term customised ERP system,
which by the time of the interviews had reached the beginning of its retirement phase. Integration
turned out to be a major issue when trying to manage the complex array of systems. With this
paper we aim to explain what made integration difficult in the case organisation, as well as what
were the consequences of the integration problems. We will conclude that integration governance,
that is, a managerial activity under IT governance that aims to ensure that the integration needs
and requirements are exposed and that integration is aligned with the goals of the organisation, is
the key issue in tackling these problems.

The next section provides background for the study by explaining the diverse concept ‘integra-
tion’ and its role in the context of ERP systems. The section ends up by describing the term IT
governance and its relation to integration. The Research Approach section presents our qualitative
and interpretive research approach with details about the data collection. The Case Description
section provides a detailed narrative of the case organisation and its ERP system landscape. The
data analysis section describes the process of how the qualitative interview data was analysed with
the grounded theory (GT). The Findings section reports the results of the analysis. The Discussion
section compares the results to existing literature, provides four suggestions for better integration
governance, and discusses the limitations and practical implications of this study. The last section
concludes the paper.

Background

Integration as a concept

As a term, integration is ambiguous and has many meanings, which is why it has been identified as
a misunderstood concept with a fair amount of confusion (Chowanetz, Legner, and Thiesse 2012;
Gulledge 2006; Kien and Lian 2009; Lee and Myers 2004; Oh, Leong, and Teo 2007; Rodon 2006;
Sage and Lynch 1998; Singletary, Pawlowski, and Watson 2003; Singletary and Watson 2003;
Wainwright and Waring 2004). The reason for the confusion may be the nature of the concept.
For instance, the term is used in different domains. Besides the field of IS, the term is widely used in
management, organisation theory, strategy, production, and operations management (Barki and
Pinsonneault 2005). Moreover, the term appears in many usage contexts, making it difficult to find
its actual meaning.
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A dictionary defines the term as ‘the act of combining or adding parts to make a unified whole’
(Collins 2015). The word is often used when referring to a combination of different things, for
instance, knowledge can be integrated to the implementation process (Pan et al. 2001). When
referring to organisational integration, the parts that are integrated can be organisational units,
departments, and business partners, or business processes, people, and technology (Oh, Leong,
and Teo 2007). In strategic alignment literature, ‘integration’ is used to describe the synergy
between business and IT (Henderson and Venkatraman 1993; Van Grembergen 2004). Similarly,
the literature on mergers and acquisitions generally uses the word ‘integration’ when describing
the merger of two organisations (Larsson and Finkelstein 1999). Coordination and cooperation are
often closely associated to integration. For example, systems integration has been defined as
‘external activities of firms as they integrate components, skills, and knowledge from other
organisations to produce even more complex products and services’ (Hobday, Davies, and
Prencipe 2005, 1109).

In the IS field, different usage contexts of integration have been identified. Rodon (2006)
identifies eight contexts: (1) integration as the interoperability of systems, (2) integration as
developing a whole new system, (3) integration when combining existing systems into one logical
system, (4) integration as establishing communication between systems, (5) integration as inter-
organisational process reengineering, (6) integration as standardising existing systems, (7) integra-
tion as becoming a natural extension of the users or a routine, and (8) integration as the adoption
or diffusion of a system. Moreover, several rather common terms use integration as a part of the
term, such as ‘systems integration’ (Sage and Lynch 1998), ‘enterprise integration’ (Kien and Lian
2009), ‘organizational integration’ (Barki and Pinsonneault 2005), ‘enterprise application integra-
tion’ (Linthicum 2004), ‘business-to-business integration’ (Frick and Schubert 2010), and ‘informa-
tion integration’ (Giachetti 2004). This highlights the ambiguous nature of the concept. Moreover, it
has been suggested that ‘[integration] must be provided with a context or it is impossible to have a
meaningful conversation’ (Gulledge 2006, 5). Similarly, as revealed in the literature review by
Chowanetz, Legner, and Thiesse (2012, 2), ‘integration is still an under-researched topic with a
notable lack of theorization and synthesis of the different research strands into a more holistic
model’.

When related to enterprise IS or enterprise applications, integration is often seen from a
technical perspective, in which two or more applications or systems are combined in a way that
they communicate by exchanging data (Linthicum 2004). Enterprise systems integration can be
viewed from different levels, such as physical, data, application, system, business process, and
organisational levels (Chowanetz, Legner, and Thiesse 2012). These levels can be further viewed
from intra-organisational or inter-organisational perspectives (Barki and Pinsonneault 2005). The
heterogeneity of systems create a fundamental challenge for integration, as the data formats and
database schemas of the systems may be different (Linthicum 2004; Azevedo, Azevedo, and Romão
2014). Some definitions of integration include standardisation as one aspect or prerequisite for
integration, as standard products and standardised data formats facilitate integration efforts
(Ellingsen and Monteiro 2007; Linthicum 2004; Giachetti 2004).

Technologies for integration have been evolving in recent years (Alonso 2004; Xu 2011). For
example, middleware-based enterprise application integration (EAI) solutions were introduced to
overcome the integration problems associated with ERP Systems (Themistocleus, Irani, and Love
2002; J. Lee, Siau, and Hong 2003). Since the emergence of service-oriented architecture (SOA) and
web service technologies, numerous SOA-based solutions have been introduced to solve EAI
problems (see e.g. Li and Li 2009; Meilin, Xiangwei, and Qingyun 2010; Li and Liu 2009).
However, it has been noted that there is no panacea for integration issues, because solving
these problems requires a combination of different approaches (Gulledge 2006; Linthicum 2004).

Besides technical challenges, also social, managerial, and organisational challenges emerge
(Barki and Pinsonneault 2005). Integration is also closely related to communication and coordina-
tion among stakeholders. For example, the concept of social integration has been defined as ‘the
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ability and willingness of different individuals, work groups, business units or organisations to work
together in order to develop, establish, and carry out operationally integrated processes and to be
part of the same integrated organisation technically supported by the ERP system’ (Elbanna 2007,
123). In addition to social issues, integration imposes organisational and managerial concerns. For
example, organisational units may have goal and frame of reference differences as well as cognitive
and emotional differences (Barki and Pinsonneault 2005). Moreover, conflicts related to power and
political considerations may distract integration efforts (Smolander and Rossi 2008; Barki and
Pinsonneault 2005).

ERP systems

An ERP system is a company-wide IS that integrates the core business processes and gathers the
enterprise data to a single database from which it can be retrieved for business purposes
(Davenport 1998). Companies adopt ERP systems to realise promised business benefits, such as
improved performance, cost savings, and increased customer satisfaction (Shang and Seddon
2000). However, implementing an ERP system is not easy. It has been estimated that 90% of ERP
implementations fail to provide all the desired business benefits (Momoh, Roy, and Shehab 2010).
The ERP implementation involves multiple organisations and stakeholders that interact and influ-
ence each other (Alanne, Pekkola, and Kähkönen 2014; Damsgaard and Karlsbjerg 2010; Doolin and
McLeod 2012). Especially, the process of transferring knowledge is prone to errors and misunder-
standings (Alanne and Kähkönen 2014). Implementing an ERP system is a strategic consideration
requiring proper alignment between business and IT, which has been identified as one of the
critical success factors for ERP projects (Momoh, Roy, and Shehab 2010; Ngai, Law, and Wat 2008).
Managers should consider how much the business processes need to be changed to fit the
packaged system, and how much the system should be customised to match the existing business
processes (Chalmeta, Campos, and Grangel 2001).

Moreover, a number of other IS are affected in ERP development, as these systems often need to
be integrated with the ERP system because of the role of the ERP system as the backbone for
enterprise integration (Gericke et al. 2010; Stefanou and Revanoglou 2006). The integration of
business functions is the goal of an ERP implementation, as the ERP system integrates business
functions inside the organisation and enables data flow between these processes (Davenport
1998). This level of integration is usually granted by the ERP product, as it gathers the company
data to a single database where it can be accessed by the users. In this regard, an ERP implemen-
tation can be viewed as one means for enterprise integration (Kien and Lian 2009; Gulledge 2006).

An ERP system is often implemented in order to get rid of older legacy systems, and in this
migration process, temporary interfaces between systems need to be built, which can be expensive
and time consuming (Yusuf, Gunasekaran, and Abthorpe 2004). Moreover, numerous other IS, such
as decision support systems (DSS) and manufacturing execution systems (MES) are still needed, and
integration with these systems is necessary (Shafiei, Sundaram, and Piramuthu 2012; Tao, Hong,
and Sun 2004). In addition, the functionality of an ERP is often enhanced by bolt-on applications,
such as CRMs and warehouse management system (WMSs) (Vathanophas 2007; Watts, Mabert, and
Hartman 2008). Because the purpose of a contemporary ERP is to provide the backbone for
business collaboration, integration with the external systems of business partners is necessary
(Møller 2005). Another form of ERP system integration is to provide interfaces for customers and
clients to access the system through the Web or on a mobile device (Pavin and Klein 2013; Frank
and Kumar 2012; Vathanophas 2007).

Due to the challenging nature of ERP implementations, a considerable amount of literature has
focused on critical factors in ERP projects. The literature on ERP integration challenges and success
factors mainly focus on the challenges encountered during the main ERP project, such as the
technical issues when interfacing with legacy systems (Aloini, Dulmin, and Mininno 2007), incom-
patible existing systems (Nah, Lau, and Kuang 2001), and data management and conversion (Shaul
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and Tauber 2012). Moreover, as pointed out in a literature review about ERP integration, a common
stream of research has focused on the integration of the ERP system and a specific target system by
suggesting a technical solution for integration (Kähkönen and Smolander 2013). However, it is
necessary to investigate integration beyond the ERP implementation projects to manage the
complex array of enterprise systems and their integration. This is our intention in this paper.

IT governance

IT governance is an activity that aims at ensuring that IT investments will generate the desired
business benefits while mitigating the risks. Van Grembergen (2004, 41) defines the concept as
follows:

‘IT Governance is the system by which an organization’s IT portfolio is directed and controlled. IT governance
describes (a) the distribution of IT decision-making rights and responsibilities among different stakeholders in
the organization and (b) the rules and procedures for making and monitoring decisions on strategic IT
concerns.’

IT governance is considered as a process by which organisations align IT actions with their business
goals and evaluate the accountability of the actions and their outcomes (Usher and Olfman 2009).
It aims at proper strategic alignment of business and IT strategies of the company to improve the
performance of the organisation (Wainwright and Waring 2004; Couto, Lopes, and Sousa 2015). IT
governance further defines how IT decisions are made and who makes them. It has been identified
as a driver for successful ERP projects (Bernroider 2008). Usher and Olfman (2009) have studied the
role of IT governance and ERP post-implementation, arguing that governance has a positive effect
on the success of post-implementation.

It has been argued that we do not know much about how the landscapes of different systems
evolve over time, which makes their management difficult (Henfridsson and Bygstad 2013; Tilson,
Lyytinen, and Sørensen 2010). Integration becomes an important consideration for IT decision-
makers, because it spans through different organisational units and other IS interfacing the ERP
system, introducing organisational and managerial issues to be dealt with. Integration calls for both
strategic and non-strategic decision-making, which are carried out by the stakeholders represent-
ing the different organisations that are involved in ERP development. For example, the upper
management can make a strategic decision to integrate the ERP system with the external systems
of their business partners. As ERP systems are used by many heterogeneous business units, the role
of IT governance becomes more important, for example, when deciding on new features to be
developed and to what directions the ERP system and its related systems should evolve. As
suggested by the definition of IT governance, the IT portfolio should be directed and controlled.
When the number of IS grows in a company, the need to manage the IT portfolio does so as well.
Therefore, with this paper our purpose is to contribute to the theory by studying the evolution and
governance of an ERP system landscape in practice to understand the importance of IT governance
on integration issues.

Research approach

Qualitative research methods became popular in IS research in the mid-1990s due to a shift to
managerial and organisational issues, and away from technological issues in IS development (Myers
1997; Myers and Avison 2002). Prior to this time, the field was mainly dominated by quantitative
methods, and some scholars did not even consider qualitative research as ‘real’ research (Sarker,
Xiao, and Beaulieu 2013). Qualitative methods are especially useful when the goal is to understand
a phenomenon from the point of view of practitioners and when the rich social and institutional
context is important for the understanding (Kaplan and Maxwell 2005). Given the organisational,
managerial, and social nature of integration, we considered qualitative research to be suitable
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when approaching our research problem. Qualitative research can be positivist, critical realist, or
interpretive. We consider our approach as interpretive, because we aim at making sense of the full
complexity of the phenomenon in its social and organisational context (Walsham 1993).

In line with this, we have chosen to use the GT, originally developed by Glaser and Strauss
in 1967, as the research method. IS integration projects are complex sociotechnical problems,
making the role of stakeholders and human interactions evident (de Albuquerque and Simon
2007). As noted above, integration embraces social and organisational issues besides technical
challenges, and requires collaboration and knowledge sharing among various stakeholders
(Welker, van der Vaart, and van Donk 2008). In this setting, GT helps to understand the
complexity of ERP development in a large organisation with the emphasis on the understand-
ing of the stakeholders and their interactions, as well as the technical issues that the stake-
holders face. As an inductive research method that is based on rich real-world research data,
GT is suitable for approaching this kind of a complex organisational phenomenon (Charmaz
2006). Other qualitative methods, such as ethnography (Goulding 2005) could also have been a
suitable method to address our research problem. However, due to our limited possibilities for
participatory observation required by ethnography, we ended up with the GT. Our specific
focus on the integration challenges occurring in the ERP system landscape during a long period
of time required in-depth knowledge of the different stakeholders involved in the ERP devel-
opment. Therefore, we needed to approach the subject with an iterative inquiry into practice
and an investigation of the challenges rising from different viewpoints. Without having a
predefined theoretical model in mind, we investigated the integration challenges from the
viewpoint of one stakeholder at a time, iteratively collecting and analysing the data, which the
GT supported well. So far, GT has not been widely utilised to investigate integration in ERP
projects (Kähkönen and Smolander 2013). However, we deemed it especially suitable when
investigating a phenomenon like integration in the context of ERP systems in depth.

The GT is a qualitative research method that allows developing theory iteratively based on
systematically collected and analysed data (Strauss and Corbin 2008). The data is usually collected
by interviewing people or observing one or several cases, but other sources of evidence, like
written documentation or other archive material can be used as well (Urquhart, Lehmann, and
Myers 2010). The GT is considered to be useful for creating context-based and process-oriented
descriptions of organisational phenomena, and for example, its Corbin and Strauss version provides
clear guidelines for data analysis (Corbin and Strauss 1990). The main benefit of the GT is that it
allows the researcher to trace back to the original sources of data in order to observe how the
theory has been developed and how different instances of data have emerged into concepts and
relationships between them (Strauss and Corbin 2008).

Data analysis in the GT consists of three coding procedures: open, axial, and selective coding. In
open coding, the transcribed interview data is first labelled with codes that capture the meaning of
the current piece of data. The most important procedure in open coding is constant comparison
between the pieces of data in order to find similarities and differences. In axial coding, connections
between codes and categories are formed. Basically, this is the interpretation of codes, categories,
and properties developed in open coding, with the goal of refining the constructs and making
them more abstract and theoretical (Urquhart, Lehmann, and Myers 2010). In selective coding, the
goal is to choose a core category, interpret its relationships with other categories and explain it as a
theory.

When data is collected and analysed iteratively, the main question is when to stop the
process. As a theory emerges, more focus is needed on particular aspects of it. At the same
time, the categories, dimensions, and properties become more refined when more data is
collected. The situation when the researcher finds out that a new set of data will not bring
significant new codes, categories, and/or relationships is called theoretical saturation (Strauss
and Corbin 2008).
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Data collection

We collected the data by conducting two rounds of theme-based interviews. The data collection
started with discussions with our key contact person from the upper management in YCorp (the
organisation adopting and utilising the ERP system). The goals of the research project were briefly
presented to him in order to identify the right persons to interview. In general, the snowballing
technique (Strauss and Corbin 2008) in which the next interviewee is a referral from the previous
one was used in selecting the interviewees. Rather than interviewing random persons, we navi-
gated from one interviewee to another in order to get different viewpoints to the same issues. We
consider this also as theoretical sampling (Strauss and Corbin 2008), because in these discussions
we were able to determine, based on our growing theoretical understanding, which candidates
could most probably increase our understanding and provide new theoretical viewpoints to our
analysis and interpretation.

The first interview round was carried out in February and May 2013. The main goal of the first
round was to identify the most relevant stakeholders and organisations involved, as well as the
challenges encountered during ERP development. Our aim was also to understand the role and
nature of integration better in this context. This inquiry into a complex organisational phenomenon
led to an approach in which, instead of determining a large number of fixed questions addressing
specific areas of interest, the questions for the interviews were open-ended, focusing on the
interviewee’s experiences in the ERP development. For example, we asked about major challenges
and successes experienced. More detailed questions were asked on the basis of the responses of
the interviewees. This way, we were able to get a rich set of data for further investigation.

The second data collection round was conducted in May and June 2014. This round focused
more deeply on the integration issues that emerged during the first round. In total, six experts from
YCorp were chosen, based on the recommendations of the contact person. The question set
included detailed questions about integration issues, standards, technologies, organisations, and
stakeholders dealing with the issues.

In total, 21 industrial experts representing different roles in ERP development were interviewed
during the two rounds of interviews. The positions of the interviewees ranged from upper
management to mid-level management and developers, and included people from YCorp, an
ERP vendor (referred as DSol) and a consulting company (ETech). Due to the long duration of
ERP development, the roles and responsibilities of the interviewees had been changing constantly.
Some of the interviewees had been involved intensively during the early implementation of the
system, whereas others were working with the system currently. The duration of the interviews
ranged from 29 to 100 minutes, the average being 53 minutes. The interviewees’ organisations and
roles are presented in Table 1.

Table 1. Roles of interviewees and duration of the interviews.

Representatives of YCorp Representatives of DSol and ETech

ID Role R1 R2 ID Role R1

Y1 Business-IT negotiator 62 100 D1 Software manager 48
Y2 IT manager of business area 49 65 D2 Service owner 32
Y3 Program manager 32 – D3 Continuous service manager 56
Y4 Enterprise architect 38 – D4 Infrastructure manager 56
Y5 Service manager of sales 58 – D5 Project manager 29
Y6 IT support manager 32 – D6 Lead software developer 29
Y7 Representative of logistics 31 – D7 Service manager 52
Y8 Project manager 43 – E1 Middleware manager 73
Y9 Manager of E-business and integration – 83 E2 Technical consultant 73
Y10 Head of E-business and integration – 60 R1, R2 = duration of the first and second round

interviews in minutesY11 Business support manager of a business area – 83
Y12 Director of business process development – 34
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Case description

YCorp is a large, global manufacturing enterprise with an annual turnover of about 10 billion euros.
In the mid-1990s, the company decided to build a fully-customised ERP system (Sys A) for sales and
logistics in order to replace several legacy systems and also to overcome the year 2000 problem
without having to make the necessary updates to a number of existing systems that were being
used for resource planning. More importantly, it was thought that the packaged solutions available
in the market did not support the challenging business processes of sales and logistics and the
complex nature of the product:

‘We have [facilities in Northern Europe] and then we have different [means of transportation] before [the
product is] going to the customer so [there can be] train, lorry and sea transportation to somewhere on the
continent, then we have a terminal warehouse, then we have overseas shipping, and so on. Then, we also
might convert the products during the trip so that the [converting facility] can be on continental Europe [. . .]
It’s quite complicated. SAP didn’t manage it then and I still feel that it doesn’t.’ – YCorp, Head of e-business and
integration

During that time, YCorp’s business was highly profitable and there was no financial pressure, which
facilitated the decision to improve the business processes by an advanced, customised system.
Previously, the company had a history of building different IS by its own IT department, which had
accumulated IT expertise that eventually led to the foundation of DSol, which was later chosen to
build and supply Sys A. DSol later became a large IT service company building and supplying
systems for different domains. YCorp piloted the SAP ERP, but it was not seen suitable, and the
implementation of Sys A started in 1995.

Demanding implementation project

The project of implementing Sys A went through major challenges. The architecture of the system
had to be redesigned, because serious performance issues were encountered during the first
deployment. As a result, the facility managers of YCorp decided that the system could not be
taken into use:

‘I was sitting there during the testing sessions and after the testing session I notified them that [the facility] will
not start it because one bill required waiting with the hourglass for two minutes. I said that [the facility] will be
bankrupt before we get our bills out.’ – YCorp, Project manager

Several reasons for the failure of the architecture were suggested. Neither YCorp nor DSol had
previous experience on such a large-scale implementation, and according to the representative of
DSol (D4) ‘there were no similar solutions available in the market where to “copy” from’. It also
turned out that choosing the base technologies and designing the initial system architecture were
mainly driven by DSol, whose expertise YCorp relied on. DSol decided to utilise the solutions
already in use and build the new system on top of them. The result was a 2-tier fat-client
architecture, which relied on the stored procedures of the database engine it utilised. A represen-
tative of the middleware provider ETech (E1) saw that ‘scalability issues were “outsourced” to the
database provider’. Besides building the general product for one customer, DSol was also trying to
productise Sys A, which further distracted the project and partly led to the initial design of the
system architecture. In addition, as the merger took place, the scope of the system increased as
more facilities were introduced to be customers for Sys A.

As a result, the architecture had to be redesigned. At this point, ETech entered the project to
find out whether it would be possible to add a middleware product to the system. In 1998, during
the busiest implementation of the system, a merger took place during the time when Sys A was
not yet deployed to the first facility. According to an interviewee (Y7), this was ‘a year of
uncertainty of how to move forward’. The upper management had to decide which systems to
abandon and which ones to develop further, because YCorp now had two IT departments, both
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promoting their own systems to be used. Initially rejected by YCorp, the middleware technology
offered by ETech had been proven to be successful in other cases, which convinced the upper
management to allow the continuation of the project. The architectural redesign took more than
1 year. It was worth the investment, because it eventually solved the performance issues. Choosing
to add the middleware product to the architecture was estimated to be a critical event, which,
according to a representative of DSol (V5) ‘saved the project from being cancelled’. It was also seen
that because the system was as critical for YCorp as for DSol, it turned out to be an enabler that
affected the architectural redesign and its success.

Deploying Sys A to the facilities was a challenging endeavour. Being a system for sales and
logistics, Sys A had to be deployed to each facility and sales office, where it replaced several
existing systems used for these business functions. Because the project was delayed, the year 2000
updates had to be implemented in legacy systems as well. Sys A had to run in parallel with the
legacy systems:

‘We had about 30 facilities and we couldn’t offer it to more than one facility at a time, so parallel run with old
systems was required for many years. Then the facilities transferred to the new system one by one while the
rest still operated with the old one. [. . .] We had to update both the old and new system constantly, so that
was a pretty big part of the project.’ – YCorp, IT manager of business area

The implementation phase was intended to be completed before 2000, but due to the challenges,
the project exceeded the intended budget greatly. After 4 years of intensive deployment in 2004,
the system was finally in use in its intended scope.

Extending the system

Later, the system was deployed to new geographical locations, as the business of YCorp kept
improving. Sys A was also extended with more advanced features. Because of the role of being a
backbone for the whole supply chain development, external parties became involved. A customer
portal was built to allow the customers and business partners to access the needed information in
the system. Moreover, the system had to be integrated with the customers’ ERPs and external
logistics systems. In order to facilitate message exchange with external systems, YCorp participated
in activities with standardisation agencies and other companies, including the competitors, within
the same industry. The standardisation activities enabled the integration with external systems,
including raw material suppliers’, transportation companies’, and warehouse operators’ systems.
Sys A was growing in terms of increased number of transactions:

‘[E-business] is an area that is growing constantly. The role of the system as a backbone for all the supply chain
development is important. Supply chain is not just the logistics part but it starts from the production planning
and ends to the prediction of customer behaviour. [. . .] The number of transactions from [the system] and to
[the system] is constantly increasing.’ – YCorp, IT support manager

The customised system supported the constantly changing organisation strongly and enabled
modifications that would not have necessarily been possible with a packaged solution. In general,
the interviewees saw that Sys A had been somewhat successful, especially when adapting it to
organisational issues and supporting the business. However, the customised development was
seen as a huge challenge because of its costs. YCorp could not benefit from the ‘free’ functionality
granted by the ERP vendor, but had to pay also for implementing the core functionality of the
system.

Changed business conditions

Then, the favourable business conditions changed due to increased competition and drastic
changes in the business environment. As a result, YCorp was constantly forced to cut down the
development costs and change its organisational structure. Sys A had to be adjusted to fit these
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changes. To reduce the development costs, DSol first nearshored the development in 2006 and
later offshored it. These efforts were mainly organised by DSol, which also had to adjust its
operations according to YCorp’s needs. Also driven by DSol, technical upgrades such as changing
the operating system (OS) platform in 2003, and switching the system’s database in 2008 were also
done partly for cost savings. Because of the changes in the business environment, YCorp became
smaller. Some of the old facilities were shut down while some new facilities were opened in lower-
cost countries.

At this point, the development of the customised ERP system required establishing a long-term
relationship between YCorp and DSol. When the project to develop Sys A started, the companies
collaborated closely. Later, their relationship was seen more like a burden. The development drifted
to a situation, in which DSol would have liked to be more involved in decision-making when
planning the new features to be developed to the system. The model in which Sys A was being
developed was considered rather slow and not agile enough, because it took a long time until a
business requirement was realised as a feature.

Due to the managerial decisions made in different organisational units of YCorp, the scope of
Sys A started to shrink. Additional systems were introduced to replace a functionality that was
previously built in Sys A. Originally, the system for sales and logistics became the system for sales.
As a result, the complexity of the ERP system landscape increased as the number of systems got
bigger. In order to reduce the complexity, one division of YCorp started an initiative to implement
SAP ERP (the global SAP ERP) to replace Sys A fully. At the time of writing this report, the future of
Sys A remained unclear, yet major changes to the system set-up were expected.

The current ERP system landscape

Figure 1 depicts the current ERP system landscape of YCorp. Sys A handles the sales processes
currently in three of the five business units of the company. It also handles the rough production
planning, while the detailed production planning is done in MES. Sys A is used in most of the
facilities worldwide, and it is integrated with each MES via a customised middleware designed and
implemented by DSol. The global SAP ERP is used company-wide to manage administrative
processes in most of the facilities, but some sites have their local configuration of this system.
Previously automated by Sys A, the logistics processes are now handled by a number of different
systems created for the same purpose. The main instrument for external integration is a middle-
ware product, which, besides the messaging platform, also contains the logic of the business
processes. This platform is mainly used for external integration with customers’ ERP systems and
external transportation providers and warehouse systems. In addition, other business areas of
YCorp access Sys A through the platform. Different interfaces for business partners have been
built. The customers and converters whose services YCorp utilised in product modification have
their own portals, which they can use to access the relevant information in Sys A. Customer
applications are mobile applications for business partners to access Sys A. They have been
considered, but not yet implemented due to current cost-cutting pressures.

The process of data analysis

The four-phase process of data analysis in this study is presented in Figure 2.
The initial coding of data was performed in Phase 1. During this phase, codes and categories

were formed with open coding and axial coding. As a result, five specific integration challenges
were identified for further analysis. In Phase 2, we investigated the challenges in closer detail to
understand how they emerged. This was done by applying axial coding and by constructing
network diagrams. To simplify the axial coding process, we considered the integration chal-
lenges as more abstract issues. This helped us to identify the commonalities in the causes and
effects of the issues. In Phase 3, our goal was to explain the main cause for the integration

10 T. KÄHKÖNEN ET AL.

D
ow

nl
oa

de
d 

by
 [

L
ap

pe
en

ra
nn

an
 T

ek
ni

lli
ne

n 
Y

lio
pi

st
o]

 a
t 0

2:
47

 0
5 

M
ay

 2
01

6 



issues, that is, to find out the core category for the final phase of data analysis. First, we
examined how the ERP system landscape and integration issues evolved over time by identify-
ing the four main configurations of the ERP system landscape. Then, we aimed to explain the
unmanaged evolution with a single category. As a result of Phase 3, we came to a conclusion
that the integration issues and unmanaged evolution of the ERP system landscape were due to
omitted integration governance, which was chosen as the core category for selective coding. In
Phase 4, we revisited the data to finalise the theory. The following sections describe each phase
of data analysis in detail.

Figure 1. Overview of the current ERP system landscape of YCorp.
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Initial coding of data

In the first phase of data analysis, we applied both open coding and axial coding. In open coding,
the data is labelled by interpreting the meanings in it. ‘Flexibility’, ‘deploying the system’, ‘dedi-
cated persons’, and ‘client–vendor relationship’ are examples of codes that were created. The codes
were also divided into categories in order to give a more concrete meaning for the code. For
example, ‘structural change’, if appearing without a category, is ambiguous, but providing the code
with a category, as in ‘adopting organisation: structural change’, will make the code more mean-
ingful by specifying that it is the organisation whose structure has changed. Basically, any
individual code that has plenty of instances in the data can be further separated into its own
category with properties of its own. This was done to ‘ERP strategy’, which was originally a single
code inside ‘adopting organisation (AO)’.

In open coding, it is common to consider the level of abstraction constantly. This means that
individual codes describing the same phenomena can be merged. For example ‘Integration:
differences in projects’ and ‘Integration: similarities in projects’ were merged to the category
‘Integration: project characteristics’. In this case, a more abstract category was created while losing
some level of detail. However, this was done in order to avoid the formulation of codes with only a
few instances. Similarly, if it seemed that a code would have too many instances, it could be
divided into several codes.

In axial coding, the relationships between codes and categories are identified, and new codes
and categories may be formed based on the relationships. Open and axial coding are not
necessarily sequential steps in the analysis process, but are often done concurrently. First, we did
axial coding at the category level by identifying the relationships between the categories. For
example, the category ‘IT architecture’ was created by examining the relationship between ‘ERP
system’ and ‘Integration’ because it helped the analysis when the different systems of the AO were

Figure 2. The process of data analysis.
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separated to their own category instead of having them in the category ‘integration’. Similarly,
‘AO–vendor relationship’ could be a category of its own with properties related to this relationship,
but instead, a single code ‘EDN (ERP development network): AO–vendor relationship’ was used to
describe this phenomenon.

The creation of new codes was ended when there were indications of theoretical saturation,
that is, we noticed that no new codes emerged from the data, and already-observed phenom-
ena and patterns were repeated. As a result, 180 codes and 14 categories were created during
Phase 1. Table 2 lists the categories, their relationships, and examples of codes. In addition, as
we became more familiar with the data during Phase 1, we recognised five specific integration
challenges in the case organisation to be taken for further analysis. At this point, attention was
paid to integration taking place internally in YCorp rather than external integration with
business partners. Even though there were external integration challenges as well, the internal
issues emerged from the data as more significant than the external ones. The following
challenges were identified:

(1) Poor data quality due to the fuzzy boundaries between manufacturing executions systems
and Sys A

(2) Local configurations of the global SAP ERP in some of the facilities
(3) Detached logistics functionality from Sys A and introducing additional systems to be

integrated with Sys A
(4) A single division piloting SAP ERP to replace Sys A without identifying the needs and getting

acceptance from all the divisions
(5) Resourcing and quality issues in small-scale development projects because of unrecognised

integration requirements

Examining the integration challenges

In Phase 2, our goal was to investigate how the integration challenges identified during Phase
1 emerged, that is, what caused them and what were their consequences. The principles of
axial coding were applied. In the axial coding, the relations between individual codes were
investigated by constructing network diagrams with Atlas.ti. A network diagram allows formu-
lation of chains of events, which assists the analysis process. For each integration challenge, a
network diagram was created, by starting from some of its related codes, and expanding the
diagram by investigating the relationships between the codes. The network diagrams allowed
us to understand how the integration challenges emerged, and how they were related to the
surrounding concepts.

Figure 3 shows an example of a network diagram that was created to examine the emergence
of one integration challenge. For example, from the upper right corner of the diagram, it can be
seen that commitment of stakeholders and skilful project management mitigate the risks asso-
ciated with change management. The latter is a challenge that is associated with deploying the ERP
system to facilities. Usability is the one of the system’s characteristics that is related to the end
users and change management.

However, we soon realised that network diagrams become easily very complex. We also noted
that certain codes were grounded more than the others, and appeared repeatedly in many
diagrams. This gave us hints that integration challenges could be categorised into higher-level
abstractions. For example, the common factor in challenges 1 and 2 was that they were actually
local adaptions of the ERP strategy defined for the organisation. Similarly, challenges 4 and 5 were
related to the problems in the identification of integration needs and requirements. We organised
the challenges into the following issues:

● Anomalies in the ERP strategy (challenges 1 and 2)
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● Additional integrations – increased complexity (challenge 3)
● Underestimating integration (challenges 4 and 5)

For each issue, a simplified network diagram was drawn by identifying the most relevant codes to
each of the issues, which helped us to understand how the issues emerged. The simplified network
diagrams are presented in Figures 4–6.

Identifying the core category

In Phase 3, our goalwas to discover the core category for selective coding. As a starting point, we analysed
the evolution of the ERP system landscape with four configurations of how the different systems
automating the business processeswere organised during the life cycle of Sys A. From this representation,
we concluded that the landscape evolved in an unmanaged fashion, because some of the integration
initiatives ultimately led to undesired outcomes. For instance, initially separate logistics systems were
replacedby Sys A,which againwas replacedby several additional systems. Thiswas considered a problem
due to unreliable data retrieval from these systems, increased costs, and complexity. Ultimately, an
additional transport management system was considered as a solution to fixing the problem.

We aimed to explain the unmanaged evolution of the ERP system landscape with a single
category. We noted that some of the codes were connected to both issues 1 and 2. For
example, we found out that both anomalies in the ERP strategy (issue 1) and the additional
integrations (issue 2) were due to the current IT governance model in the organisation that
allowed adaptations of the organisational ERP strategy. In addition, issue 3 was due to under-
estimating the needs and impacts of integration, but on the other hand, it was also due to the
decentralised IT governance allowing different organisational units to steer the development.
As a result, we came up with the conclusion that the negative outcomes were caused by

Figure 3. Network diagram of integration challenge 1.

16 T. KÄHKÖNEN ET AL.

D
ow

nl
oa

de
d 

by
 [

L
ap

pe
en

ra
nn

an
 T

ek
ni

lli
ne

n 
Y

lio
pi

st
o]

 a
t 0

2:
47

 0
5 

M
ay

 2
01

6 



omitted integration governance. For selective coding, we created a core category with this
name. At this point, we were able focus on the following detailed research questions:

(1) What were the causes that hindered integration governance?
(2) What kind of effects did the omitted integration governance generate?

As an outcome of Phase 3, we interpreted that integration challenges occurred due to omitted
integration governance. This gave us a starting point for the final phase of data analysis: selective
coding.

Figure 5. Emergence of additional integrations.

Figure 6. Emergence of underestimating integration.

Figure 4. Emergence of anomalies in the ERP strategy.
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Creating a theory

In selective coding, the core category is chosen and the relationships of other categories to this
category are interpreted. The whole data can be revisited and looked from the perspective of the
core category to support and explain the emerging theory.

In Phase 4, we examined how the other codes were related to the core category. In other words,
the data was revisited to find out the causes and effects of omitted integration governance. We
created a construct (Figure 8) consisting of seven causes and seven effects of omitted integration
governance. Instead of using the code names in this figure, more abstract names were used. For
example, ‘IT architecture: complexity’ was renamed ‘complexity’ and ‘AO: structural change’ was
called ‘structural change’. Some of the items in the construct were already identified in the second
phase of data analysis during axial coding. Selective coding allowed us to complete the construct
by revealing additional causes and effects. It also revealed the interconnections between the
causes and effects, that is, how they affect each other and how the effects can create reflections
that further distract the integration efforts. Table 3 lists the items of the construct, the related
codes and the point of analysis in which the item was identified.

Figure 7. Evolution of the ERP system landscape in YCorp.
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Findings

The first three subsections describe the emergence of integration issues in closer detail. The fourth
subsection analyses them from the viewpoint of the evolution of the ERP system landscape. Finally, a
theory of causes and effects on omitted integration governance is presented in the fifth subsection.

Anomalies in the ERP strategy

‘There is constant arm wrestling [. . .] we have made [a template for the global SAP ERP configuration] of how
to utilize it in our company. Then when an individual company becomes involved, should they utilize the
company template, or should they continue using their own [configuration]?’–YCorp, Business-IT Negotiator

Table 3. Development of construct items.

Item in the construct Related codes
Coding phase when identified and
integration issue associated with

IT governance model AO: IT governance model Axial coding (issues 1, 2 and 3)
Structural changes Challenge: structural change Axial coding (issue 1 and 2)
Lack of organisational vision Challenge: ERP strategy Axial coding (issue 1, 2 and 3)
No architectural descriptions Challenge: lack of EA Axial coding (issue 3)
Lack of collaboration Challenge: collaboration within AO

EDN: AO–vendor relationship
Axial coding (issue 3) Selective coding

System quality issues Challenge: system quality issues Axial coding (issue 1 and 2)
Customer dissatisfaction Challenge: customer dissatisfaction Axial coding (issue 2)
Increased complexity IT Architecture: complexity Axial coding (issue 1 and 2)
Difficult integration scenarios Challenge: integration Axial coding (issue 1, 2 and 3)
Increased costs Challenge: increased costs Axial coding (issue 2 and 3)
Project management problems Challenge: project management Axial coding (issue 3)
Organisational culture AO: organisational culture Selective coding (core category)
Cost cutting AO: cost cutting Selective coding (core category)
Unrealised business process
improvement potential

Challenge: business process development
potential not realised

Selective coding (core category)

Figure 8. Causes and effects of omitted integration governance.
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The ERP strategy of YCorp involved the two main ERP systems, Sys A and the global SAP ERP,
both of which were intended to be deployed to all the facilities worldwide in order to achieve
synergy and integration benefits. In a facility, Sys A was integrated with the MES. There was a
variety of these systems, some of which were even programmed in Cobol in the 1970s. This
made some of the deployments more challenging than others with a modern system in use.
DSol had a major role in the deployments because, as a provider of some of the systems, it had
inside knowledge of them. This is why the deployments were carried out in close cooperation
between YCorp and DSol.

When integrating Sys A with a MES, it had to be modified on the basis of the functionality of the
system. Sometimes it was difficult to determine what functionality should be handled by Sys A, and
what operations should be the responsibility of the MES:

‘We had the rough one here and they had the detailed planning. There were three different ways and some
people also did the detailed planning in [the system] [. . .] I think there were three different ways of doing it,
per facility.’ – YCorp, Project manager

The facilities had influence on these decisions and, eventually, different approaches to deploy the
system were developed without having a clear, centralised strategy for MES integration. Moreover,
the facilities used different codes in messages, which later led to problems when trying to collect
the same information from all the manufacturing execution systems:

‘Because all [facilities are using] different codes and that’s a nightmare [. . .] when you want to report some-
thing or when for example our sales offices who are using [Sys A], for all the [facilities]. They actually see very
different data for them, because of the different codes which we have allowed in our ERP.’ – YCorp, Business
support manager

Unlike Sys A that was used by three of the five business units of YCorp, the global SAP ERP was
used company-wide by all the business units. YCorp had created a template describing how the
global SAP ERP should be configured if used in the company. However, when new organisations
joined YCorp in mergers and acquisitions, they could use their own configuration of the global SAP
ERP. Later, this increased the complexity of the ERP system landscape and introduced difficult
integration scenarios. For example, sending an invoice from one office to another involved Sys A,
the global SAP ERP and a local SAP in the target location, and exchanging the information between
these systems was problematic. The project that had been started four years earlier for internal
invoicing was still ongoing:

‘So we have [Sys A], then [. . .] we have [the global SAP ERP] for finance purposes. Then we have a local SAP in
some of our sites. And we’re trying to get all these different systems to work together. It’s a total headache. It’s
a mission impossible, I would say.’ – YCorp Manager of E-business and integration

Figure 4 shows the emergence of the anomalies in the ERP strategy. YCorp aimed at reaching
synergy benefits by deploying both ERP systems in all the facilities worldwide. However, local
anomalies in this strategy increased the complexity and made the integration more challenging.
The current IT governance model was the main cause for these anomalies. The facilities had the
power to make decisions about the scope of the MES. This made the system boundaries more
unclear, eventually complicating information retrieval from the manufacturing execution systems.
Similarly, when new organisations came to YCorp, they could use their own configuration of the
global SAP ERP. This in turn increased the complexity which again caused difficult integration
scenarios, because message exchange between three ERP systems had to be implemented. This
way, structural changes in YCorp in when new organisations joined it, challenged the current IT
governance.
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Additional integrations – increased complexity

‘[When getting information from logistics] there are not only delays, there are total blackouts. We don’t always
get the information. [Then we] get customer calls: “Where is my order? It should be here now.”’ – YCorp,
Director of business process development

At the time when Sys A was extensively under development, a merger that changed the organisa-
tional structure of YCorp took place. The merger caused the functional units, such as logistics, to
become more independent in decision-making. As a result, the logistics department decided to
make any new development for the logistics side with new systems, instead of adding functionality
to Sys A. Therefore, additional systems were introduced and integrated with Sys A, diminishing its
original scope as a system for sales and logistics:

‘[Logistics] started making separate islands by “freezing” [the system] in a certain point and integrating
additional systems to it. Now this has been going on for ten years already and we have ended up with
problems as the costs have increased in this area.’ – YCorp, Business-IT Negotiator

This decision was criticised in many interviews. For example, a representative of YCorp (Y1) pointed
out that Sys A originally contained functionality for error handling and recovery in the cases of
exceptions, and some of this functionality was re-implemented in different systems. Another
representative (Y5) also noted that the ERP system made for logistics should eventually contain
the logistics information. Also, integrating with additional logistics systems was considered as a
challenge from the vendor’s perspective:

‘There are challenges related to [YCorp] in buying other systems that then need to be integrated to a
customized system like this, it is often not easy. There are instances where [YCorp] for example doesn’t
necessarily want all logistics functionality in one system, and a third party system is acquired. But this still has
to be integrated with Sys A, since we need to have all the information related to the logistics chain. This has
sometimes been challenging.’ – DSol, Service Owner

As a consequence, the complexity of the ERP system landscape as well as the costs increased.
Because of the complexity, location information of a customer order could not be received because
of delays caused by this complexity. In order to solve this problem, recent development activities
had focused on managing the interfaces between the logistics systems and Sys A. Ultimately, to
solve the problem YCorp was planning to build a transport management system to gather all the
logistics systems inside one service in order to achieve better transparency within Sys A throughout
the entire logistics chain:

‘[Consultants] have evaluated these systems and made this great finding that it’s a complete spaghetti, which
needs an additional transportation management system.’ – YCorp, Business-IT Negotiator

The emergence of additional integrations is described in Figure 5. A merger changed the structure
of YCorp and its current IT governance model to be more decentralised, allowing functional units
of the company to make more independent decisions regarding the systems. As a result, the scope
of Sys A changed, as additional systems were introduced to replace the functionality originally
automated by Sys A. Ultimately, this made the development environment more complicated, as
more system suppliers were introduced. This increased also the licensing and development costs.
As the ERP system landscape got more complex, integration between systems was made more
difficult and system quality issues emerged – customer orders could not be traced reliably, which
led to dissatisfaction of customers.

Underestimating integration

In spite of the long time since the implementation phase ended, new features were added
constantly to Sys A. However, the integration requirements and especially the need for testing
the integration were sometimes underestimated:
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‘The biggest challenge is to evaluate the size and complexity of the project. I state that the significance of
integration is mainly underestimated [. . .] it is just stated that the technology and tools are clear, this cannot be
a big issue. [. . .] but then it is not noted that it requires a lot of testing [. . .] the resources that are then used,
they are not specifically allocated for the project but are internal resources instead. But then, what are their
skills and motivation, and how is it documented that something has been tested? [. . .] From the IT perspective I
state that integration work is the most challenging. And it has a great impact on the functionality and quality
of the systems.’ – YCorp, Business-IT Negotiator

Some of the integration projects were ‘disguised’ as other projects and carried out rapidly, until to
a point where it was realised that interconnections to other systems were needed. This caused the
project management problems in getting the resources needed for these projects. In addition,
there appeared to be no systematic means to identify the integration requirements. For example, a
detailed architectural description of the system landscape was missing. It was stated by an
interviewee (Y10) that these kind of descriptions should exist in some format and be used to
facilitate the identification of integration requirements.

Another fundamental challenge was that Sys A was used by three business units that were very
different by nature, each of them having their own development needs regarding Sys A.
Collaboration between the business units, which would have been necessary when developing
the system further, was not sufficient enough to determine the direction and area of emphasis
where to develop Sys A. The lack of collaboration led to coordination issues, and eventually, wasted
resources:

‘For example, better tools for sales prediction are an essential development requirement for both of these big
business areas, and still these things may not be handled together [. . .] it wastes resources. Instead of doing
one joint project, we may do two in parallel.’ – YCorp, IT manager of Sales

A strongly established organisational vision to determine the future direction of the ERP system
landscape seemed to be lacking. As an extreme example, one business unit that was currently
paying most of the development costs of Sys A made an independent decision to start replacing
Sys A with the global SAP ERP without discussing it with the other business units. In order to do
this, a new group of external experts was hired to execute the project. The other business units
were not happy about this – they saw that the consequences to the ERP system landscape had not
been evaluated comprehensively enough. Moreover, the initiative was completely driven by
business with a ‘simplification of processes in mind, without caring too much of what the
consequences at the system level are’ as the IT manager of a business area pointed out. The
business-IT negotiator estimated that the costs of such a large project would be too high, and as
numerous systems were affected, managing the system integration would be extremely challen-
ging, when taking into account the fact that another major IS project aimed at integrating the
logistics systems under one transport management system was about to be initiated at the same
time:

‘If I’m really honest, I don’t understand that, [. . .] this doesn’t make sense that they invest, maybe ten or twenty
million euros for this system change.’ – YCorp, IT Manager of a Business Area

‘There will be costs because of integration [. . .] that will explode the amount of work needed.’ – YCorp,
Business-IT Negotiator

Nevertheless, the action to replace Sys A with the global SAP ERP was started and the retirement of
Sys A began.

Figure 6 shows the emergence of underestimating the integration. When developing the ERP
system further, the integration requirements were sometimes underestimated or not properly
identified at all. This was partly due to the lack of architectural descriptions of the systems
landscape, which would have facilitated the identification process. The underestimation of integra-
tion led to project management problems and resource allocation issues. Lack of collaboration
between the business areas using Sys A, partly caused by the current, decentralised IT governance
model, hindered the development further and led to the formation of organisational silos. Earlier,
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YCorp had a centralised IT strategy on the business unit level, but later more independence was
given to the business units, allowing them to make decisions without getting acceptance from
other units. One business unit using the system could steer the development according to its
desires, without realising, for example, integration testing requirements. Ultimately, this led to a
situation in which one business unit started piloting SAP ERP to replace Sys A. This also revealed
that there seemed to be no consensus about the organisational vision of the ERP system landscape
and its future state.

Unmanaged evolution of ERP system landscape

Figure 7 describes the evolution of the ERP system landscape of YCorp. Four different configura-
tions of the ERP system landscape can be identified. The different systems are depicted with circles
(LGS = legacy system, MES = manufacturing execution system, LS = logistics system), and the
business processes related to these systems are depicted with rounded rectangles. The integration
issues and challenges are marked with notes. The parts of the ERP system landscape, including
business processes, systems and interconnections between systems that were affected by the
integration issues are marked with a dashed line.

Before Sys A was implemented, there were tens of legacy systems handling the business
processes in sales, logistics, and production planning (Configuration 1). When Sys A was imple-
mented, these systems were replaced, as Sys A now handled the core processes of sales and
logistics (Configuration 2). However, when integrating the business processes of production plan-
ning and manufacturing, the facilities caused changes to the integration strategy of Sys A. This led
to different ways of deploying the system and made the boundaries between the systems fuzzier.
Sys A had to be modified according to the needs of the manufacturing execution systems. Later,
this caused the emergence of housekeeping issues, as the quality of data varied when looking for
information about the facilities. One interviewee (Y11) believed that this problem would not be
likely to be solved during the life cycle of Sys A.

As time passed by and YCorp got bigger, new organisational units that became a part of the
company were allowed to adapt the SAP template defined for the organisation. As a result, local
SAP ERP instances appeared (Configuration 3). This introduced complex internal integration
scenarios involving Sys A, the global SAP ERP and local SAP ERPs. In addition, separate islands of
logistics were formed, diminishing the scope of Sys A. Some application logic previously handled
by Sys A, such as error checking functionality, had to be re-implemented in other systems. Later,
delays occurred when querying logistics information from the multiple systems, and licensing costs
increased due to the fact that the number of vendors had increased. In order to solve these
problems, YCorp initiated a project to build a transport management system, to combine the
logistics systems under one system. It was suspected that the original business goal of Sys A
controlling the entire supply chain was not going to be fulfilled during the life cycle of Sys A.

Finally, one business unit currently paying for the major part of the development costs of Sys A
hired an entirely new IT department to investigate the possibility to replace Sys A with the global
SAP ERP. Piloting of the global SAP ERP was ongoing when the interviews for this study were made,
and several interviewees estimated that the retirement of Sys A had officially begun
(Configuration 4).

The landscape evolved in an unmanaged fashion because of certain managerial decisions made
in the company. For instance, initially separate logistics systems were replaced by Sys A, which
again was replaced by additional systems. Eventually, this was considered as a problem due to
increased costs and unreliable data retrieval from these systems. A counteraction (a transport
management system) was under consideration. Alternatively, it was even suggested (by Y1) that it
would be a reasonable investment to restore the logistics functionality to Sys A to solve the
problem. This way, the decision to introduce the additional logistics system not only turned out to
be unfeasible, but also required counteractions to be performed to fix the issue. With some of the
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integration issues, however, conteractions were not considered possible. For example, instead of
solving the poor data quality issue caused by the fuzzy system boundaries, YCorp decided to ‘live
with the consequences’.

The IT governance model affected each integration issue strongly. Due to the decentralised
governance model, different organisational units could make independent decisions that were not
aligned with the strategy defined for the organisation. Both anomalies in the EPR strategy and
additional integrations were happening partly because of the current IT governance model in the
organisation. Similarly, underestimating the needs and impacts of integration was also partly
caused by the decentralised IT governance that allowed different organisational units to steer
the development. This allowed development to drift away from the originally agreed strategies set
for the whole organisation.

Some of the integration issues could have been avoided with better decision-making and
evaluation of the impacts of the decisions. In addition, due to the fact that the prevalent IT
governance model had a strong effect on the decision-making, we can conclude that the unma-
naged evolution of the ERP system landscape took place due to omitted integration governance in
YCorp.

Omitted integration governance – causes and effects

‘But then the question is that who will pay what and who can decide what. Can a single division decide
something which will have big effects on other divisions, without asking for their acceptance? These are
questions which are not yet clear.’ – YCorp, IT Manager of a business area

In this section, we complete our construct that summarises the causes and effects of omitted
integration governance. First, the additional items in the construct (organisational culture, lack of
collaboration with the vendor and cost cutting, which were identified during selective coding) are
described. Finally, the construct is presented and summarised.

The organisational culture of YCorp turned out to be one issue that hindered integration
governance. The prevalent culture did not favour the use of external expertise in decision-making.
The culture was characterised by not being open for outside assistance:

‘We have traditionally had this culture of “do it yourself”. We want to do things how we see them, and we are a
bit arrogant, like “we always know how to do this”. We’d rather not ask help from outside’ – YCorp, Enterprise
Architect

Moreover, DSol with whom YCorp had been cooperating for a long time, had no role in the
decision-making or when evaluating the effects of business decisions on the IT. Instead, the role of
DSol was purely to satisfy the business requirements. When YCorp was developing a roadmap for
the main ERP system, the business and technical parts of this roadmap were made completely
separate instead of in cooperation. A representative of DSol considered this a mistake, and
suggested that to make better solutions, they should be involved in the decision-making and
evaluation process:

‘[YCorp] has a certain organizational structure with their own IT organization. Their business units are
customers to their IT department. Our customer is their IT organization. This is the old model that we’re
stuck with. We would like to be more involved and make better solutions’–DSol, Service Owner

This way the organisational culture of YCorp hindered collaboration, which further distracted
integration governance.

Because of constant cost cutting, less resources were available for developing and extending the
system further. This caused some of the integration projects to be postponed. According to the
current trends and the changed role of the ERP system from a back-end tool to a tool of salesmen
who interact with customers in the field, YCorp was planning to build mobile applications to
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enable end-users and customers to access Sys A from remote locations. However, developing these
applications was considered too expensive, and the initiative was discarded due to cost saving:

‘We have been talking about [the mobile interfaces of the system] and made some pilots, but they haven’t
gone further [. . .] they are probably the first thing to drop out when cutting down the development costs.’ –
DSol, Lead software developer

Cost cutting had an impact on collaboration. The increased pressure of cost cutting reinforced the
organisational silos and hindered collaboration between the departments using the same system,
and made them to ‘protect the existing’. A representative of YCorp (Y1) said that business
processes could be developed in many ways and there would be ‘a lot of unattached potential’
to develop them further, if there was willingness to do so. He also described the current situation
as follows:

‘System-specific groups have been established there [. . .] they do not have the desire to make this (ERP system
landscape) any simpler. And all the external players who enter this field are excluded in one way or another.
The only way to intervene is to take away the money, to insist to reduce the IT costs. This has been going on
for 10 years, every year something has been taken away. There seems to be no end.’–YCorp, Business-IT
Negotiator

The increased costs also had a reflexive effect on cost cutting. As the development costs increased
due to integration challenges, less resources were available for development, which reinforced cost
cutting. Similarly, as the complexity of the ERP system landscape increased, it became more difficult
to estimate which parts of the architecture would be affected when new features were developed.
This way, omitted integration governance can further distract integration governance efforts.

Figure 8 presents the construct describing the causes and effects of omitted integration
governance. Each individual cause can make integration governance more difficult. The causes
and effects can also be related to each other. For example, structural changes caused the prevalent
IT governance model of the company to change from centralised to decentralised. As individual
units could make more independent development decisions, problems emerged and it became
more difficult to establish an organisational vision for the ERP system landscape, or to follow the
original ERP strategy. On the other hand, lack of collaboration made it more challenging to
establish the organisational vision for the ERP system landscape, or to establish architectural
descriptions to handle the integration needs and requirements better. Organisational culture and
cost cutting made the collaboration more difficult. The omitted integration governance caused
several negative effects on the ERP system landscape. As the complexity increased, system quality
issues emerged. The attempts to fix these issues increased the complexity even further. The effects
of omitted integration governance may generate reflections that will further hinder the governance
efforts. For example, increased costs reinforced cost cutting, and complexity made it more difficult
to identify the requirements.

Discussion

This paper contributes to the field of IS integration and IT management by revealing the impor-
tance of integration governance and its relevance in complex environments where multiple
systems and business processes are possibly affected by development decisions. We interpreted
that the integration problems encountered in the case organisation were caused by omitted
integration governance. The problems could have been avoided or at least mitigated with proper
integration governance that is, a sub-activity of IT governance activity that aims to ensure that
integration needs and requirements are exposed and that integration is aligned with the goals of the
organisation.
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Relation to previous research

Evidence on barriers and obstacles for integration in different contexts has been presented in the
literature (e.g. Hung et al. 2015; Themistocleous 2004; Lam 2005; Kamal, Hackney, and Ali 2013).
Even though we focused on a broader scope of integration than, for example, Kamal, Hackney, and
Ali (2013) and Themistocleous (2004), who have identified barriers for EAI adoption, our findings
share some commonalities. Themistocleous (2004) identifies, for example, costs, high complexity in
understanding the processes and systems in order to redesign and integrate them, and political
impact (e.g. who controls the processes) as barriers for EAI adoption. We witnessed all these issues
making integration more difficult and especially hindering its governance. However, we illustrated
more precisely how the increased complexity generated extra costs afterwards, which prevented
business process improvement. Also, on the basis of our findings, it seemed that a better under-
standing of the system landscape could have been achieved with closer collaboration and by
having architectural descriptions of the system landscape in place. Lam (2005) has investigated
integration barriers in an e-government setting. The author highlights that stakeholders should be
engaged in strategic planning. This aligns with our findings. We also observed that the unmanaged
evolution was partly due to lacking strategic vision for the future state of the ERP systems in use.

Previous research on integration from the IT governance perspective has mainly focused on
mergers and acquisitions (Alaranta and Kautz 2012; Henningsson and Carlsson 2006; Mehta and
Hirschheim 2004; Wijnhoven et al. 2006). In our case, the merger appeared to be a major cause that
made integration governance more difficult. However, instead of focusing on a single phase or
event in the life cycle of the system, integration governance should be carried out throughout the
life cycle. It was found in a study about IT decision-making that integration drives organisations to
more centralised approaches for IT governance (Adams, Larson, and Xia 2007). This supports our
findings, as in our case the movement from centralised governance to decentralised one led to a
more fragmented system landscape, as well as political silos between the organisations. This
suggests that different IT governance models can have a serious effect on integration governance.
In companies with decentralised IT governance, integration governance becomes a necessity, but
even more challenging than in companies with centralised governance. This can be one area of
future research to investigate the effect of different IT governance models on integration
governance.

Our findings share commonalities with the earlier findings of Ciborra (2001), who seeks to
explain the dynamics of information infrastructure by questioning the rationale of top-down
approaches when managing these infrastructures. He argues that market forces, including cost
reduction and technological innovations affect or form the business strategy that is implemented
by the top-down fashion. This, however, causes surprises, side effects, and unexpected outcomes,
leading to compromises, and eventually to a drift of the infrastructure, which calls for more control.
We could see similar unexpected outcomes and drift in our case. However, it was especially the
organisational changes and the decentralised IT governance model that led to weak integration
governance, which was reinforced by lack of collaboration and organisational culture.

The evolution of the system landscape has been investigated in other studies as well. Lee and
Myers (2004) found cycles of integration and disintegration that occurred during the life span of a
system. Moreover, it has been suggested that as the IT architectures become more complex, it is
necessary to perform housekeeping operations periodically to eliminate inconsistencies and redun-
dancies (Chowanetz, Legner, and Thiesse 2012). We could indeed identify a similar cycle of
disintegration and housekeeping in our case when the functionality previously automated by an
ERP system was delegated to other systems. Also, the desire of one business unit to pilot the SAP
ERP to replace the existing system can be considered as an extreme housekeeping operation.
However, we believe that by having a far-reaching integration governance in place, some of these
housekeeping operations and disintegration cycles can be avoided. Integration governance is also
needed in major revision operations such as migrations to other systems, especially for evaluating
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the costs and impacts of integration. Thus, integration governance is necessary when companies
start to migrate from old ERP systems to new solutions.

A longitudinal case study about reflexive standardisation of healthcare systems revealed the
sociotechnical complexity of standardisation efforts (Hanseth et al. 2006). We could identify a lot of
similarities with this study in the evolution of the ERP system landscape of our case organisation. In
the study of Hanseth et al., the scope of a system which was supposed to automate the major parts
of the business processes of hospitals, diminished dramatically, being just one small system in the
IT architecture. Similarly to our case, a major integration project was suggested to fix the current
fragmented IT architecture. Moreover, the authors state that reducing the complexity is the single
most important variable in the IS field that should be addressed. Our findings pointed out similar
instances of sociotechnical complexity in integration, as the ERP system used for the key business
processes was utilised by business units that were very different by nature, each driving for their
own benefits and needs. We believe that integration governance is an important instrument in
reducing complexity in large IS and infrastructure projects.

Recommendations for better integration governance

In this section, we provide four recommendations for practitioners to facilitate integration govern-
ance. The existing IT governance mechanisms need to be reconsidered, and it should be evaluated
how well they support integration governance. Some of the issues may be difficult to overcome,
for example, organisational culture cannot be changed easily. Similarly, structural changes are
inevitable and unavoidable when the company grows and the business environment evolves.
However, some of the issues that hinder integration governance could, however, be mitigated
with proper conteractions.

First recommendation
● The emphasised role of IT in system acquisition and development decision-making

Usher and Olfman (2009) suggest that if an ERP project is viewed only as an IT project in the end of
the implementation, negative outcomes will follow. This suggests that a proper alignment between
business and IT is necessary. In our case, the over-emphasis of business while majorly de-empha-
sising IT in the later phases of the ERP development appeared to be the reason for some of the
integration governance pitfalls. When constantly reacting to the needs of business without eval-
uating the impacts rigorously enough, the systems landscape evolved to an undesired direction in
an unmanaged way. Additionally, while developing the system further, IT innovations, such as the
development of mobile applications for accessing the system remotely were postponed due to
cost savings. This way, IT was seen as a burden rather than an opportunity. We suggest that in
order to avoid some of the integration governance pitfalls as experienced in our case, the role of IT
should be emphasised, not only in early system acquisition decision-making, but also in develop-
ment decision-making during the entire life cycle of the system. Due to the fact that integration
always affects the corresponding systems and applications of the related business processes, the IT
experts need not only be consulted, but have some authority in development and system acquisi-
tions decision-making.

Cloud computing and the rapid growth of mobile technologies are changing the way how ERP
systems are developed and used (Pavin and Klein 2013; Salleh, Teoh, and Chan 2012). The potential
of how these technologies could be utilised in ERPs to improve the business processes is one
aspect of integration governance: to seek possibilities to improve and automate the business
processes and add more value through IT. Instead of constantly cutting from the development
funding, the company could have tried to build new innovations to increase the efficiency of the
business processes. When IT experts have a more central role in development decision-making, the
potential of the new technologies can possibly be better realised. The idea of reconsidering the
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business-IT alignment is noted also by Bharadwaj et al. (2013) who has developed the concept of
digital business strategy. Due to the increased digitalisation and the interconnected nature of
technologies and services, the IT strategy should not be viewed separately from business when
developing digital services and innovations. This is indeed the case with integration governance as
well. The role of IT should be closer to business in development decision-making to enable
business process automation potential through IT innovations and integration.

Second recommendation
● Establishing a high-level enterprise architecture to expose the organisational goals for its key

systems and technologies

As described by Ross, Weill, and Robertson (2006), enterprise architecture2 describes the high-level
integration and standardisation needs of the company. We observed that the role of enterprise
architecture was not very strong in guiding system acquisitions and development decision-making,
especially in large development projects. A clear division should be made of the enterprise
architecture(EA) parts that are under centralised governance and of the parts that can be under
the control of individual organisational units. While YCorp aimed to match the new developments
with its current technology base, individual business and functional units could make decisions
that were not aligned with the organisation’s global strategy for its ERP systems. Therefore,
successful integration governance demands a strong presence and use of a high-level enterprise
architecture that is referred to when making decisions related to the key systems and technologies
of the company.

Third recommendation
● Maintaining and utilising an architectural description of the system landscape to expose

integration needs and requirements

Besides utilising EA on high-level integration governance for long-term impacts of integration, also
the integration requirements and short-term impacts of integration should be discovered by the
user organisation. Before executing the decisions of system development, the potential effects on
other systems and applications, as well as the potential hidden costs should be carefully evaluated.
An architectural description on the system landscape, also referred to as enterprise architecture
(Bernard 2012; Chen, Doumeingts, and Vernadat 2008) could be used as a tool to identify the
interconnections and dependencies between systems and to evaluate the needs and impacts of
integration. The resources, both human and machine, needed for integration have to be clear. Also,
both short-term and long-term consequences of the development decisions should be evaluated.
This requires establishing proper measurements for integration projects.

Fourth recommendation
● Enhancing the ERP development process through closer intra- and inter-organisational

collaboration

Collaboration and communication between departments are seen as the core processes in ERP
development that may lead to either a vicious or a virtuous cycle in development (Akkermans and
van Helden 2002). Effective communication and knowledge sharing is also an essential mechanism
for IT governance (Bermejo, Zambalde, and Zuppo 2014). Based on our findings, they are also
necessary for integration governance. In our case, the lack of inter-departmental communication
and collaboration hindered integration projects. We observed an extreme case, where a single
department decided to set up a major reconstruction project without first getting an acceptance
from others.
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YCorp and DSol had established a long-term relationship while developing a customised ERP
system. In addition, the development was offshored to lower cost countries by the vendor. The
development process of the customised ERP System was said to be too slow, meaning that it could
take a long time until a new feature request was realised as a feature to the system. This also
prevented rapid reaction to integration needs. In addition, YCorp did not utilise the vendor’s
expertise when developing roadmaps for Sys A, and the vendor felt that it could add more value
if it were involved in development decision-making. The vendor’s expertise could be utilised in
situations where a long-term relationship between the ERP implementer and the client organisa-
tion has been established. ERP system vendors could take a new role: instead of being just the
implementer of new system features, their technical knowledge as well as the accumulated domain
knowledge could be taken into use as consultants.

The key roles of people to carry out the governance should be recognised and established. A
tactical expertise group consisting of IT experts and business process owners, including stake-
holders from both the client organisation and the vendor side, should be formed to carry out
integration governance. Ensuring collaboration between this group calls for agile approaches for
ERP development to be taken into use, as well as virtual teams to be established among the
stakeholders in different organisations.

Limitations and future research

This study has some limitations. We investigated a single organisation only, and therefore the
results cannot be directly generalised and applied in other organisations. Our analysis focused on a
large organisation. In contrast to large enterprises, the challenges in integration governance are
not necessarily the same in small- and medium-sized companies, as their decision-making pro-
cesses are more straightforward. Moreover, in this paper we limited the analysis of integration
challenges to those that occurred within the internal systems landscape, and excluded for example
the interconnections with business partners. When involving the external perspective in the
analysis, additional challenges when managing integration projects with business partners are
most likely to be found. One of our future intentions is to expand the scope of this research
towards external integration.

Additionally, in our case, some characteristics of the organisation presented in this paper are
strongly specific to its culture. Therefore, organisations in different cultural areas are likely to have
their own challenges, different from the ones presented in this paper. Other distinguishing
characteristics, such as developing a customised system instead of adopting a packaged ERP
system, having a long-term relationship with the system supplier, and having a strong organisa-
tional culture of ‘do-it-by-yourself’ do not appear in every large organisation. These characteristics
hindered integration governance in our case, whereas companies with different characteristics will
have their own, partly different challenges. It is necessary to investigate integration governance in
other contexts as well, for example in ones which have multiple small vendors and in which a
packaged ERP flagship organisation has a more prominent role in system development. Finally, our
study investigated an organisation operating in the manufacturing domain. Even though some of
the integration challenges are common also for healthcare and e-government, the role of integra-
tion governance could be different in other domains. Due to the importance of the problem of
integration, future studies should be expanded to cover other domains as well.

Conclusions

We made an interpretive study to investigate how and why the ERP system landscape evolved into
a large manufacturing enterprise, and produced a construct to explain the causes and effects of
omitted integration governance. We pointed out how the causes can reinforce each other, and
how the effects can cause reflections that distract the integration governance efforts further.
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Integration governance was troublesome due to organisational changes that took place and altered
the existing IT governance model from a centralised system to a decentralised one. Integration
requirements from different business, functional and operative units of the organisation introduced
anomalies to the organisational ERP strategy, which eventually resulted in additional systems and
different ERP configurations in the systems landscape. This increased both complexity and costs.
Decentralised decision-making allowed organisational units to have more independence and even
drive their own integration projects, leading to project management problems and increased costs. In
addition, as development was driven by business units, integration requirements in the projects of
smaller scope were sometimes ignored. The ignoring was related to lacking architectural descriptions
to facilitate the requirements identification process. Ultimately, one business unit planned a massive
architectural reconstruction without considering the consequences to other parts of the organisation.
The constant pressure of cost cutting reinforced the lack of internal collaboration. It also caused some
of the business process improvement potential not to be realised, as the development of mobile
applications for customers and users was postponed. All these reasons made it difficult to establish a
common vision for the future state of the ERP system landscape.

The main conclusion based on the findings is that integration challenges, and especially
their negative effects were caused by the omitted integration governance. We defined
integration governance as a sub-activity of IT governance that aims to ensure that the
integration needs and requirements are exposed and that integration is aligned with the goals
of the organisation. Integration governance should be an essential activity when developing
IS in complex environments. The findings are not just useful in ERP contexts, but also in the
context of general IS development conducted in a complex environment, where multiple
systems can be affected.

Finally, we provided four recommendations to facilitate integration governance. A high-level
enterprise architecture needs to be established and followed to ensure that the integration is
aligned with organizational goals. A detailed architectural description of the ERP system land-
scape is needed to expose and evaluate the integration needs, requirements, and impacts. The
role of IT should be emphasised when making development and integration decisions because
of the technical aspects of integration. The ERP development process should be reinforced by
agile approaches to enable better inter- and intra-organisational collaboration. In addition,
integration governance needs specific roles to be assigned in organisations, and sufficient
communication and collaboration among the group must be ensured.

As a concluding remark, we would like to raise the question on the feasibility of massive ERP
system endeavours: are they the most optimal way to automate the business processes in large
and complex organisations? Examples of large- ERP system failures are, unfortunately, easy to find
(see e.g. Bock et al. 2009; Pekkola et al. 2013), while examples of small- and medium-sized
organisations are rare (Haddara and Zach 2012). Does the organisation become too big and
complex at a certain point where massive ERP implementations are no longer feasible due to
their undesired side effects and outcomes? Whether or not companies are turning to more flexible
approaches where solutions from different small providers are combined, integration governance
remains essential when managing the evolution of system landscapes.

Notes

1. By ERP system landscape, we refer to the most important information systems and technologies related and
integrated to the two main ERP systems of the case organisation.

2. Ross, Weill, and Robertson (2006) distinguish the high-level enterprise from more detailed architectural
descriptions of systems. According to the authors, EA communicates the high-level business process and IT
requirements of the company’s operating model, whereas it does not provide necessary details on technical or
process design requirements.
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