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Chapter 1



1. Introduction

1.1 Information Systems in Military Contexts

The importance of information systems has become increasingly prevalent within military 
organizations in the past decades. Especially during operations in theatre, units are 
working together increasingly by the use of information systems. Examples of systems used 
during missions include Geospatial Information Systems (GIS) that can provide insight in 
infrastructures and locations of civilian institutions, and Combat Management Systems 
(CMS), which improve the situational awareness and performance (Lavigne and Gouin, 2011). 

However, these changes are also emerging for the supporting business organization in 
military contexts, since the interrelatedness between information systems and the primary 
military process is growing increasingly (Van Kampen et al. 2012). For instance, logistics 
from and to a mission area are organized in an increasingly collaborative manner along 
the different sections of military organizations. Next to that, strategic decisions become 
dependent on information systems in order to gain strategic insights in the organization, 
and to see what organizational elements are necessary to improve (Velcu, 2010).

In an era of budget restrictions for the military (Londono and De Young, 2014; Volkskrant, 
2013), the latter category gains in importance. Since the 1990s, Enterprise Resource Planning 
(ERP) systems are applied increasingly to manage organizational processes in an integral 
way (Soh and Sia, 2004). Such systems make it possible to process transactions and manage 
organizational resources effectively. In a military context, an ERP system is able to show 
the relationship between deployments and finances, and it efficiently supports logistical 
systems and personnel. For example, commanders may quickly observe the condition of their 
materiel and assess the level of employability of the materiel for exercises or missions. This 
enables commanders to swiftly gain oversight and insight in the continuity and capabilities 
of their organization at any given moment, at any chosen aggregated level (Hudak et al. 2013).

Alongside many other organizations in the business and not for profit sector, the Dutch 
Ministry of Defense decided to implement an ERP system in the materiel logistical and 
financial domain (M&F). The ERP implementation program was named ’Strategic Process & 
ERP Enabled Reengineering’ (SPEER) and has been completed in 2013 (Ministry of Defense, 2013). 
However, successful ERP implementation does not automatically translate into sustained 
use of the system by the organization, a critical component for realizing the anticipated 
opportunities from the ERP system (Li et al. 2013). Therefore this study focuses on ‘taking 
the next step’ into the ERP post-implementation phase, which emphasizes the utilization of 
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the system in order to reap its potential benefits. This is why the focus of this study is placed 
on what happens after the implementation (post-implementation phase) of the ERP system 
within the Ministry of Defense from an organizational perspective. Subsequently, future 
possibilities for the application of the ERP system for strategic and tactical decision making 
(business analytics) are explored.

In this chapter, we first elaborate on the functioning ERP systems within the Ministry of 
Defense; the SPEER program is also described in further detail. Subsequently, we provide the 
rationale for this thesis and indicate the research design, including research questions and 
the approach of this study. We conclude with the outline of the thesis, including an overview 
of all the chapters.

1.2 Defining an ERP System

Within the last two decades organizations have been increasingly turning to Enterprise 
Resource Planning (ERP) systems (Tsai et al. 2012). ERP systems can be defined as a type of 
packaged software applications, which aim to provide a fully integrated solution to major 
organizational data management problems. ERP systems promise seamless integration of 
all information flowing through an organization and support both administrative functions 
such as human resource management as accounting, as well as key business processes such 
as warehousing, production and client management (Rosemann, 1999). In Table 1.1 a more 
comprehensive oversight of definitions of ERP systems is presented.

Due to the fact that ERP systems can integrate organizational processes across functional 
boundaries, a yearly increasing number of organizations started to replace disparate, local 
legacy systems. To give an indication of the growth in the ERP market, revenue of SAP, market 
leader in this segment, has grown from less than $500 million in 1992 to approximately $6.5 
billion in 2010 (Jeston and Nelis, 2014). Main reason of this shift towards ERP systems can 
be attributed to the whole range of benefits provided by these kinds of systems.  Benefits 
found throughout the literature include productivity improvement, better decision making, 
IT cost reduction, empowerment and real time availability of data (Shang and Seddon, 2000; 
Dhillon, 2005). These benefits can lead to significantly optimized processes, for instance 
(Schimmel, 2007):

• Reducing stock, shortening deployment times and enlarging the reliability of 
deliveries in the fields of production and distribution logistics. 

• Optimization of the maintenance performance by making use of Integrated Logistics 
Support and Product Life Cycle Management.

ER
P 

in
 th

e 
Po

st
-I

m
pl

em
en

ta
tio

n 
Ph

as
e 

1. 
In

tr
od

uc
tio

n

20



• Streamlining administrative logistical processes of financial and HR departments by 
applying the work flow management systems integrated in the ERP system. 

• Optimization of the application of marketing instruments, improvement of the 
prediction of client behaviours and customer loyalty.

• Increasing effectiveness by generating more transparency in process chain and the 
introduction of new management control principles like ‘activity based costing’.

Table 1.1 Overview of ERP Definitions

Author(s) Definition of ERP System

Ngai (2008) The enterprise resource planning (ERP) system is a generic term for a broad set of 
activities supported by multi-module application software that helps organiza-
tions to manage their resources.

Kumar and Van Hillegersberg (2000) Enterprise resource planning systems are configurable information systems 
that integrate information and information-based processes within and across 
function areas in an organization.

Tsai et al. (2012) An ERP system is an integrated information technology (IT) that uses common 
databases and consistent cross-functional information flow to allow organizati-
ons to integrate information from different departments and locations.

Aladwani (2001) ERP systems are an integrated set of programs that provide support for core 
organizational activities such as manufacturing and logistics, finance and ac-
counting, sales and marketing, and human resources.

Stratman and Roth (2002) An ERP system is an information system that integrates two or more functional 
areas (one of which must be production operations) through the use of a com-
mon database, and transaction processing with the potential for decision sup-
port addressing the integrated elements of the enterprise.

The implementation of an ERP system is not the implementation of ‘just another’ IT system. 
In most cases, the implementation of the ERP system goes hand in hand with the introduction 
of a new management model and procedures (Davenport, 1998). These management models 
are aimed at the optimization of business processes and the standardization and integration 
of process chains. Hence, these goals can be attained by implementing an ERP system and 
adjusting work practices. The latter process is referred to as ‘business process redesign’ 
(Jeston and Nelis, 2014). Traditionally the configuration of an IT system follows the structuring 
of management operations. However, ERP systems implementations including business 
process redesign require a ‘paradigm change’, as the management operations and work 
practices have to be adapted to the possibilities of the ERP system. Adapting the organization 
to the ERP system is one of the critical success factors during the implementation of such a 
system (Nah and Delgado, 2006; Finney and Corbett, 2007).  

Furthermore, what distinguishes ERP systems from other IT systems is their scale, complexity, 
and potential for organizational impact (Laudon and Laudon, 2006). Implementation of an 
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ERP system in an organization can in fact have profound impact on organizational processes, 
as well as on information flow and transparency (Gattiker and Goodhue, 2004). This is in line 
with Morris and Venkatesh (2010) who argue that more than other systems, ERP systems have 
the potential to dramatically alter jobs and business processes at multiple levels. 

1.3 ERP System Phases

An organization’s experience with an ERP system can be described as moving through 
several phases, characterized by key players, typical activities and characteristic problems. 
In Figure 1.1, the four ideal phases as introduced by Markus and Tanis (2000) are summarized. 
The phases are elaborated on in the following section, indicating the importance of each 
phase to the implementing organization. In recent literature (Santhanam et al. 2007; Ng 
and Kim 2009) the project chartering phase and project phase are also referred to as the 
implementation phase, while the shakedown and onward and upward phases are considered 
as post-implementation phases of the ERP system.

Figure 1.1 Overview of ERP System Phases (Adopted from Markus and Tanis, 2000)

First, the chartering phase comprises decision leading up to the funding of an ERP system. 
Key players in this phase are vendors, consultants, company executives and IT specialists. 
Key activities include building a business case for ERP system, selecting a software package, 
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identifying a project manager and approving a budget and schedule. A large number of errors 
or problems can arise during this phase. The business case for investing in an ERP system can 
be incomplete or faulty; the organization may seriously underestimate the need for business 
and organization change in conjunction with the software implementation; objective and 
metrics for the initiative may be left undefined. (Gattiker and Goodhue, 2004). 

The second phase in an ERP life cycle is the project phase which comprises activities intended to 
get the system up and running in one or more organizational units. Key players encompasses 
the project manager, project team members, internal IT specialists, vendors and consultants. 
Important activities include software configuration, system integration, testing, data 
conversion, training and rollout. Possible barriers to overcome are that project teams may be 
staffed with inadequate representation, data clean-up, teams may lack requisite knowledge 
and skills and the business conditions that characterized the chartering phase may have 
changed (Nah et al. 2001).

Third, the shakedown phase is the organization’s coming to grips with the ERP system. The 
phase can be said to end when normal operations have been achieved. The project team may 
continue its involvement or may pass control to operational managers and end users and 
whatever technical support it can muster. Activities include bug fixing and rework, system 
performance tuning, retraining and staffing up to handling temporary inefficiencies. To a 
large extent, this is the phase in which the errors of prior phases are felt – in the form of 
reduced productivity or business disruption – but new errors can arise in this phase too. For 
example operational personnel may adopt workarounds to cope with early problems and 
then fail to abandon them when the problems are resolved (Häkkinen and Hilmola, 2008). 
Similarly, the organization may come to rely excessively on knowledgeable project team 
members rather than building the ERP system knowledge and skills in all relevant personnel. 

The fourth and final phase is the onward and upward phase. This phase continues from normal 
operation until the system is replaced with an upgrade or a different system. During this 
phase the organization is finally able to ascertain the benefits of the ERP system. In this phase 
key players are operational managers, end users and IT support personnel. Characteristic 
activities of this phase include continuous business improvement, additional user skill 
building and post-implementation benefit assessment (Markus and Tanis, 2000).  A common 
problem of this phase is the loss of knowledgeable personnel who understand the rationales 
for prior configuration choices and how to improve the business processes through the use 
of the system. 

While generic phases, still each ERP system is unique and experiences during the phases may 
differ considerably per organization. For example whether the implementation takes place 
in a public of private organization, follows the process of strategic IT business planning or 
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business process reengineering or is initiated by IS specialists or businesspeople (Sommer, 
2011). Therefore a more detailed look at the studied organization and its ERP system 
experiences is provided in the next section.

1.4 Research Context: The Ministry of Defense 

In the last fifteen years the Ministry of Defense (MoD) in the Netherlands has been changing 
constantly. However the main tasks are one of the few things that have remained stable 
during these dynamic years. These three main tasks include the following (Defensienota 
2000, 1999):

• Protection of the own and allied territories, including the Kingdom of the 
Netherlands in the Caribbean.

• Fostering international legal order and stability.
• Supporting civil authorities including enforcement of law and order, responding to 

emergencies and providing humanitarian aid, whether national or international.
 
One of the larger organizational changes occurred between 2002 and 2005 and included 
switching from independent armed forces to four operational commands who perform 
missions in a ‘joint’ manner (Project SAMSON) (Tweede Kamer, 2014). These operational 
commands have been illustrated in Table 1.2. A second reorganization has started in 2011 and 
is still ongoing. This reorganization is aimed at the implementation of severe budget cuts 
and reduction of the Ministry of Defense in general. This reorganization is due for January 
1st 2016 and one of the goals includes the downsizing of the Ministry of Defense to 57,000 
employees (39,000 military staff members and 18,000 civilian staff members). Moreover, the 
Central Staff will become responsible for governance processes. Key roles in the Central Staff 
are fulfilled by the secretary general, the Commander of the Armed Forces and management 
executives. The primary process will be carried out by the Operational Commands, while the 
Defense Materiel Organization and Support Command will provide the necessary support 
for the Operational Commands. 

The primary process includes the ‘readiness’ of military units, so that they can be deployed 
to carry out the three main tasks of the Ministry of Defense. The missions related to these 
tasks can only be performed in a successful way if the units are well trained and equipped. 
A unit is only fully operational when personnel and materiel readiness and skills are at a 
high level. In order to provide equipment the Ministry of Defense has their own warehouses 
and departments (units) maintaining the rolling, flying and floating stock. Moreover, all 
the operational units possess their own maintenance and supply services. All in all, this 
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means the Ministry of Defense has to manage millions of articles, and it is here where the 
importance of an ERP system comes into play. 

Table 1.2 Overview of the Operational Commands in the Ministry of Defense

Main components of the Royal Netherlands Navy include frigates, amphibious transport ships, patrol and 
supply vessels, and submarines. Also the Marine corps is a part of this section of the armed forces.

Main components of the Royal Netherlands Army include the commandos, air maneuver brigades, mecha-
nized brigades with met armored vehicles, transport battalions, artillery and surface to air missiles. 

Main components of the Royal Netherlands Air Force include F16 fighter aircraft, transport and tanker 
aircraft, transport helicopters and attack helicopters for both operations on land and water, and a squadron 
training planes.

The Royal Netherlands Marechaussee is part of both the Ministry of Defense and the Ministry of Justice. 
Their main tasks include the monitoring of the people movement at the Dutch borders, and civil and mili-
tary police enforcement activities. The Marechaussee is divided within multiple districts in the Netherlands.

1.5 The SPEER Program

Alongside many other organizations, the Ministry of Defense decided to implement an ERP 
system in the materiel logistical and financial domain (M&F). The ERP implementation 
program was named ’Strategic Process & ERP Enabled Reengineering’ (SPEER). This name was chosen 
to indicate the modernization of the management operations and to emphasize the strategic 
aspects of the program. The SPEER program has been responsible for the transformation of 
management operations and the restructuring of the IT landscape of the Ministry of Defense. 
The scope of the SPEER program consisted of all the sections of the armed forces including all 
financial and logistic processes (purchasing and supply, transportation and maintenance). 
The SPEER program was based on four goals which could be enabled by the possibilities of 
the ERP system. These goals included (Ministry of Defense, 2013):
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• Improvement of the effectivity of materiel-logistical support for (joint) operations 
(increasing the operational readiness).

• Support and implementation of the new management model (standardizing and 
integrating financial and logistic processes). 

• Improving the effectivity of materiel-logistical and financial processes, including 
the reduction of 1030 FTE and the reducing exploitation costs with €80 million per 
year.

• Improvement of IT management by remediating information systems and by 
managing and ensuring continuous improvement of IT management in general.

In order to realize these goals it was considered necessary to standardize and integrate 
processes, procedures and information systems. The Ministry of Defense chose to 
simultaneously integrate and standardize all these aspects. After years of preparation, the 
SPEER program was initiated at the end of 2004 and officially started in 2005. Although not 
all the tasks of the program were completed, the program was discontinued in July 2013, 
because the main organization is thought to be able to finish the last parts of the ERP 
implementation independently (Ministry of Defense, 2013). In Figure 1.2, a detailed timeline 
(2004-2013) of the SPEER program is illustrated. 

Figure 1.2 Timeline of the SPEER program (Adopted from Ministry of Defense, 2013)

Next to that, many of the risks or possible setbacks that were taken into account at the start 
of the project appeared along the implementation of the ERP system. These risks included 
time, money and quality. The timeliness of the project has been one of the main problems 
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during the period of 2004-2013. The objective of the SPEER program was to have the complete 
ERP system implemented and in use by 2013 (Ministry of Defense, 2013). However, at the 
end of the SPEER project in July 2013, only 50% of the units of the Ministry of Defense were 
migrated to the ERP system and 80% of the ERP system’s features were implemented. The 
renewed aim is to complete the whole implementation by 2015. 

Also the budgets for the SPEER program proved not sufficient to configure, build, implement 
and migrate the ERP system completely within the designated time period. The initial 
budget was 185 million, which had to be increased to €268 million in 2009 and another €18 
million was necessary to keep the program up and running (total of €276 million in 2012). 
Finally, the quality/scope of the SPEER program had to be adjusted in both 2006 and 2010 
(Tweede Kamer, 2014). In 2006, the introduction and migration of advanced logistic and 
financial management models (product and cost management) in the large maintenance 
organizations were taken out of scope. Subsequently, in 2010, due to budget cuts and the 
reorganization, ERP features that were not directly necessary were ‘sliced’ away. Goal was to 
implement these features within a later timeframe (after 2015). The latest calculations of the 
Dutch Court of Audit show that the implementation as a whole - including adjustments to 
legacy systems, costs for training and education and the continued development of the ERP 
system - is going to cost the Ministry of Defense a grand total of €900 million (Ministry of 
Defense 2013; Computable 2014).

These issues and problems caused a lot of criticism from media (Elsevier, 2011; Computable, 
2014), but also from political outlets (Tweede Kamer, 2014; Managementsite, 2014). This 
pressure significantly affected the SPEER program, its scope and the way the implementation 
has been carried out throughout the years. Previous research has studied implementation 
procedures and the decisions made by the Ministry of Defense in detail (Schimmel, 2007; 
Verhage, 2010; Ministry of Defense, 2013). However, this prior work focused only on the 
ERP implementation phase, while in the last couple of years the Ministry of Defense is 
transitioning towards the post-implementation phase of the ERP system (see ‘shakedown’ 
and ‘onwards and upwards’ phases in Figure 1.2). This study concentrates on the phase at 
the end of the implementation and immediately afterwards the implementation (post-
implementation phase) of the ERP system within the Ministry of Defense, as previous studies 
(Schimmel, 2007; Verhage, 2010; Ministry of Defense, 2013) have not included this phase into 
their research scope. 

1. Introduction 
ERP in the Post-Im

plem
entation Phase

27



1.6 Rationale for Research

1.6.1 ERP Post-implementation Phase

Although many studies have indicated the potential benefits and business value of ERP 
systems, research about the success of ERP implementations has delivered very diverging 
results (Jeston and Nelis, 2014). On one hand it shows success stories of organizations greatly 
improving their productivity and effectiveness, on the other hand there are also quite some 
stories about failed implementations, even resulting in bankruptcy (Markus et al., 2000). For 
instance, Fox Meyer Drug Company sued their ERP supplier after the huge costs of the ERP 
implementation process caused the firm to go bankrupt (Soh and Sia, 2004). Although more 
evidence of successful ERP implementations emerged in the last years (Li et al. 2013), still the 
image of non-satisfactory outcomes of the implementation of such a system dominates the 
ERP literature. According to Hwang (2014) the success rate of ERP implementations is less 
than 50%. Moreover, the Standish Group (Scott and Vessey, 2005) research showed that 90% 
of the ERP implementations end up late and/or over budget. 
 
The contrasting results of implemented ERP systems led to a vast amount of research on 
ERP implementations. Much of the research on ERP systems has been concerned with the 
adoption and implementation processes and the critical success factors related to ERP 
projects (Akkermans and Van Helden, 2002; Umble et al. 2003), Findings of Moon (2007) show 
that around 40% of the total ERP literature is about implementation of such systems. Yet the 
focus of more recent work in the field of information system research is shifting towards 
post-implementation research (Santhanam, 2007; Vandaie, 2008). This is largely motivated 
by the recognition that a successful ERP implementation does not automatically translate 
into sustained use of the system by the organization, a critical component for realizing the 
anticipated benefits from the ERP system (Li et al. 2013). The post-implementation phase of 
an ERP system refers to the shakedown and onwards and upwards phase of Markus and Tanis 
(2000; Figure 1.2)
 
Despite the huge investment by companies in ERP system implementations, optimal 
utilization of the system by the end users is a major factor for success of ERP systems. This is 
also explained by Bendoly and Jacobs (2004), who argue that end users’ use of the ERP system 
can act as a measure of ERP success. Therefore organizations need to optimize the utilization 
of ERP systems by individual users. Moreover, on the organizational and strategic level, 
organizations may focus on the integration of ERP processes and knowledge management 
and developing future aspects of ERP systems with business analytics. Even though there is a 
growing body of literature that focuses on improving the success rate of ERP implementation 
projects, there is a lack of research aimed at understanding end users perceptions of ERP 
systems (Akbulut and Motwani, 2005), how knowledge management can provide efficient 
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system use, and how organizations can extend the features of their ERp system by coupling 
it with business analytics. 
 
Given the capital intensive nature of an ERP implementation, there is a need to examine how 
to optimize the ERP system performance in the post-implementation phase. Therefore this 
study aims to study this phase within the Ministry of Defense. By doing this, we echo Verhage 
(2010: 14) who states that ‘going live with the system is not the end of the ERP journey’. 

1.6.2 Public and Military Organizational Characteristics

Another important point that may not be overlooked, is the fact that the studied ERP 
implementation is located within a public sector organization. Sommer (2011) indicates that 
unique cultural, political and organizational factors reside within public sector organizations 
that are very different from private organizations. Next to being an organization with a public 
nature, the Ministry of Defense is also an organization within the military context. Military 
culture significantly differs from other organizational cultures. Military culture includes 
specific characteristics like communal life, discipline and the bureaucratic/hierarchic 
nature of organizing. Moreover, Soeters et al. (2006) state that military organizations have a 
Janusian, two-sided culture, consisting of a hot and cold organization. The ‘cold’ side focuses 
on prevention, facilitation and preparation for actual operations and missions, while ‘hot’ 
refers to actual operations and missions and is also known as the primary process of military 
organizations (Soeters et al. 2010). We focus predominantly on the ‘cold’ organization as 
the main part of the ERP implementation is focused on the side of the organization that 
resembles an ordinary office organization. Still, the public and military nature of the Ministry 
of Defense includes several peculiarities in contrast with ‘ordinary’ organizations (Sommer, 
2006; Sommer, 2011).

• No Bottom Line Incentives: Public sector organizations have no strict bottom line 
incentives; such as profit, customer satisfaction, or competitive advantage. 
Although often used to describe public sector inputs and outputs, these concepts 
have a different meaning in the private sector. From an ERP perspective, if the 
customer cannot be readily identified, then the solution often falls prey to a host of 
competing political agendas that do little to enhance the business efficiency of the 
organization. This continual reconciliation of competing agendas causes timelines 
to slip and costs to increase.

• Mandatory Rotation: Within the military ranks, many (senior) officers are most often 
on mandatory rotation, and although they may have an ambitious agenda, they must 
work diligently to get even a fraction of their programs funded and completed before 
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they are assigned to a new position. Chances are that when a new officer is assigned 
to a recently vacated position, he will only provide complete support for his own 
agenda and interests. This effectively puts many critical decisions on hold, and can 
have dire consequences with respect to ERP implementation priorities.

• Innovation Incentives: In the public sector, innovative thinking is risky and often not 
encouraged or rewarded. The public sector provides few incentives for pushing 
an innovative agenda, yet there are many disincentives for failure. Hence, only 
a handful of managers are willing to challenge the status quo. They may be quite 
satisfied with maintaining traditional inefficient processes because these support 
the prevailing organizational doctrine. If these legacy processes are implemented in 
an ERP solution, no innovation or efficiency will be gained from the endeavor.

• Consensus-based Decision Making: Almost all important decisions within public 
organizations are made by committee, where the prime goal is to achieve consensus. 
Again, much of this behavior is driven by a culture steeped in “checks and balances”. 
However, the committee-based decision model has shown to be very slow in driving 
critical decision making, providing clear guidance, curtailing special interests, and 
garnering support from lower level managers. This aspect of public sector culture 
may ultimately be responsible for driving many ERP project severely over budget.

These characteristics play a role during the multiple ERP phases and therefore more insight 
is necessary in the way these ‘peculiarities’ impact the way the ERP system is applied and 
used. Also the ‘lessons learned’ and the ‘best practices’ that are incorporated in ERP systems 
are mainly derived from private sector experiences and findings (Dhillon, 2005). Therefore 
more research in public sector organizations is necessary to enrich the insights into ERP 
implementations and their consequences in public sector organizations. Moreover, by 
identifying public sector experiences and methods this could be applied to public sector 
business transformation challenges. 

1.7 Research Design

1.7.1 Research Aim 

Having described certain ‘trends’ and gaps in the ERP and information systems literature, 
the significance of studying ERP systems within public organizations during the ERP post-
implementation phase has become evident. The most prevalent driver for this thesis is that 
even if an ERP system is implemented in a successful way, it does not automatically mean 
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that the organization reaps all potential benefits of the system. In order to receive more 
insight in how an organization can successfully use an ERP system, the following aim of the 
study is proposed:

The aim of the study is to enhance knowledge on organizational ERP system usage in the post-
implementation phase within a public organization, by examining multiple stakeholders involved in 
this specific ERP phase using both quantitative and qualitative research methods.

1.7.2 Research Questions

In order to fulfill the research aim, this thesis is divided in three different parts consisting of 
five chapters in total. The outline of this thesis is illustrated in Figure 1.3. The first part (Chapter 
2 and 3) focuses on the shakedown phase (Markus and Tanis, 2000), with emphasis on how 
effective knowledge management can be established by an organization to ensure effective 
and efficient use of the ERP system by its users. ERP systems are very knowledge intense and 
require high levels of knowledge absorption and knowledge sharing between organization 
members in order to be used successfully (Vandaie, 2008). So, only after ERP users have 
reached an acceptable level of knowledge, they are able to use the ERP system in ways that 
are beneficiary to the organization. Therefore chapter 2 and 3 focus on how knowledge can 
be dispersed efficiently as possible, and how underlying knowledge ‘mechanisms’ work, in 
order to facilitate the ERP usage of the users. 

The second part of the thesis (Chapter 4 and 5) looks at the subsequent upwards and onwards 
phase. Now that the users have a certain level of knowledge about the system, chapters 4 
and 5 focus on to what extent ERP users utilize the system during their daily work tasks and 
in which way they apply it. Since optimal utilization of the ERP system is a major factor for 
success of ERP systems, more insight is needed in how different usage behaviors of the end 
users affect ERP success and to which extent these behaviors change over time. With more 
insight about system usage and its effect on ERP success, organizations may be enabled to 
successfully turn their ERP investments into organizational benefits. 

Finally, the third part (Chapter 6) elaborates upon how future applications of business 
analytics may work in synergy with an ERP system to benefit military organizations even 
more (both their ‘hot’ as ‘cold’ sides). We look beyond the shakedown and onwards and 
upwards phase with regard to the ERP lifecycle. By coupling ERP with advanced technologies 
like business analytics, benefits for the system as a whole improve increasingly and will 
significantly affect concepts like strategic decision making and situational awareness (Maas 
et al. 2014). Especially in a military context, both hot as cold, improvement of these concepts 
are essential. We expand theory by indicating the avenues that may profit from coupling ERP 
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with business analytics, but as business analytics research is scarce in the military domain, 
directions and methodological challenges are also described to stimulate further research 
on this topic. The following subquestions have been formulated to answer the research aim. 

Subquestions Part I:

• Chapter 2: To what extent do the experiences of stakeholders of the SPEER program 
impact the knowledge management capabilities of the Ministry of Defense?

• Chapter 3: How do key users act as knowledge managers and boundary spanners 
during the ERP post-implementation phase and which mechanisms do they employ?

Subquestions Part II:

• Chapter 4: To what extent do control and empowerment impact the level of infusion 
of an ERP user, and to what extent does infusion in turn affect the ERP system 
success?

• Chapter 5: To what extent do ERP usage behaviors change over time within the 
post-acceptance phase of ERP, and how do control and empowerment affect these 
changes?

Subquestion Part III:

• Chapter 6: What are the challenges and opportunities for researchers of business 
analytics within the military context, and what are applications of business analytics 
within this domain?
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1.8 Research Approach

To gather knowledge and data on the study object (i.e. stakeholders of the ERP system) 
various sources have been applied. Apart from literature (e.g. books, journal articles and 
other papers from scientific outlets) - containing relevant information like theoretical 
insights and empirical findings - and documents (internal policy documents and research 
reports), the main data of this thesis have been provided by people (Soeters et al. 2014). ERP 
users, key users, middle managers and members of the SPEER project (e.g. strategic advisors 
and consultants) were asked to participate in the study and served as respondents. They 
provided information regarding their experiences, perceptions and opinions about the ERP 
system post-implementation phase. In order to grasp both broad and in depth opinions, 
experiences and perspectives of the respondents, multiple research and data collection 
methods have been applied within this thesis. Therefore multiple forms of data collection 
were applied. Qualitative data has been collected in the research on knowledge management 
(Part I: Chapter 2 and 3), while quantitative data has been collected in the studies observing 
individual ERP usage (Part II: Chapter 4 and 5). An overview of the different moments of data 
collection are depicted in Table 1.3.

1.8.1 Part I: Qualitative Data Collection

For chapters 2 and 3, qualitative data has been collected in the third quarter (Q3) of 2012 – 
and the fourth quarter (Q4) of 2012. Due to the complex nature of knowledge management 
in the post-implementation phase, there was a need for rich and contextual data. Qualitative 
data of this study have been collected through semi-structured interviews and observations. 
In the first round of interviews, 28 interviews have been conducted with predominantly 
members of the SPEER program, including strategic advisors, members of the configuration 
and migration teams, change managers and individuals responsible for knowledge 
management. The respondents were selected on the basis of their experiences with the ERP 
implementation and the selection has been shaped gradually by snowball sampling (Bryman, 
2012). Interviews have been conducted by multiple teams of investigators, including two 
graduate students1. Chapter 2 has been based on this first round of interviews.
In order to grasp the issues during the ERP post/implementation phase even better, another 
round of data collection found place within Q3 2013 – Q1 2014. While the first round has 
been aimed at the SPEER program, the second round of interviews focused on knowledge 
management in the organization in place. 30 interviews have been conducted with ERP 
users, key users and middle managers throughout the whole Defense organization. Also 

1 The author would like to thank Nicole Witters and Jos van Vucht. These two master students of Organization Science 
(Tilburg University) have supported me in a significant manner during qualitative data collection. They have been 
responsible for assisting me in separate rounds of interviews.
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these interviews had a semi-structured nature, but respondents were left free to add and 
elucidate things and bring up subjects they wanted to share (subjects which, in some comes, 
had not been anticipated). Chapter 3 is based on this second round of interviews (N=30) but 
also the 28 interviews of the first interview round have been reused, so this results in a total 
sample of 58 interviews.

1.8.2 Quantitative Data Collection

The first moment of quantitative data collection was in the period of Q4 2011 - Q3 2012. In order 
to overcome one of the major causes of common method variance - i.e. obtaining measures 
of both the predictor and criterion variable from the same rater or source (Podsakoff et al. 
2003) - two surveys were designed. In the first questionnaire, the ERP users had to rate their 
perceptions of organizational control, empowerment and ERP system use. For the purpose of 
this research, an ERP user is defined as someone working in an operational or management 
unit of the organization. Next to that, supervisors also had to fill out a questionnaire, in 
which they were asked to rate how and to what extent their subordinates (ERP users) were 
using the ERP system at that time. By linking the results of these questionnaires together, 
we were able to measure the predictor and criterion variable from different raters (ERP users 
and supervisors). 

After the surveys were designed, they were tested during a pilot study in one business unit in 
the Ministry of Defense (N=45). The remarks and comments were taken into account, leading 
to the final questionnaires that have been included in Appendix C. Eventually, the first wave 
of data have been collected in five business units throughout the Dutch Armed Forces. Due 
to time constraints, only 260 matched pairs were available when writing Chapter 4. However, 
eventually the first wave led to an extra 130 pairs, resulting in a grand total of 390 matched 
pairs of the first quantitative data collection wave. These 390 pairs have been used in the first 
longitudinal measurement of Chapter 5. 
 
Given that much of the existing knowledge about ERP usage and usage behaviors is based 
on cross-sectional data, there was a need for repeated measurements to study whether 
these behaviors change over time in a longitudinal manner. Therefore a second wave of 
quantitative data collection was performed during Q2 2013 – Q4 2013 to observe to what 
extent the usage behaviors of the users changed over time. The second wave resulted 355 
matched pairs. During the second wave, the respondents (supervisors and ERP users) of the 
first wave filled out another questionnaires. By matching the results of the first and second 
wave, more could be stated about to what extent the way ERP users applied the ERP system 
for their daily work tasks. Eventually, due to missing values in the surveys we were able to 
match 322 pairs of the first (N=390) and second (N=355) data collection wave with each other. 
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These 322 combined matched pairs of the first wave and second wave comprise the data on 
which Chapter 5 has been based.

Table 1.3 Overview of Data Collection 

  

Data Type Period Results Chapters

Qualitative #1 Q3 2012 – Q4 2012 28 Interviews Chapter 2 

Qualitative #2 Q3 2013 – Q1 2014 30 Interviews Chapter 3* 

Quantitative #1 Q4 2011 – Q3 2012 390 Questionnaires Chapter 4 & 5

Quantitative #2 Q2 2013 – Q4 2013 355 Questionnaires Chapter 5**

*The interviews for Chapter 3 are Qualitative #1 and  #2 combined, resulting in a total N=58 for Chapter 3. 

**For Chapter 4, 260 of the questionnaires have been used. In Chapter 5, 322 matched pairs of Quantative #1 (N=390) 
and #2 (N=355) have been applied. 

Figure 1.4 Combined timeline of the SPEER program and Data Collection 

1.8.3 Research Quality Indicators

Validity and reliability are two major criteria that provide an indication of the quality of the 
study (Soeters et al. 2014). Several indicators determine the validity of the study – the extent 
to which the study actually measures what it attempts to measure – and also strategies have 
been applied to improve reliability. 

ER
P 

in
 th

e 
Po

st
-I

m
pl

em
en

ta
tio

n 
Ph

as
e 

1. 
In

tr
od

uc
tio

n

36



For the quantitative studies, internationally tested scientific scales and operationalizations 
improve the construct validity, referring to the degree to which the instrument used to 
measure the construct captures the concept as intended. The scales applied have been 
widely used and proven to be valid and reliable in multiple contexts. The internal consistency 
(Cronbach’s alpha) of all the scales have been measured and documented in Appendix A 
and B. Furthermore, several types of triangulation have been used to enhance the validity 
and credibility (Guba and Lincoln, 1994) of the research findings. This includes theoretical 
triangulation, (applying multiple theoretical viewpoints), data source triangulation (using 
multiple data sources: literature, documents, ERP users, supervisors, managers) and 
investigator triangulation (multiple teams of investigators have conducted the interviews) 
(Soeters et al. 2014). 

Moreover, internal reliability involves the causality of the relationships found, that is, 
the degree to which independent variables actually produce the observed outcome and 
alternative explanations van be ruled out. Causality is a delicate phenomenon and difficult 
to ascertain. In this thesis, we are interested in the interrelations among certain variables 
(within and across time frames, if applicable). The models we test (chapter 4 and 5) are based 
on theoretical insights, however prudence is imperative in establishing unidirectional cause 
and effect relations. Therefore, we sought to be very careful in adopting causal language. 
For the qualitative chapters 2 and 3, the idea of dependability by Guba and Lincoln (1994) 
has been followed. By documenting all phases of the research process, e.g. keeping records 
of the respondent selection process, transcription of all the interviews, and documenting 
the data analysis decisions, dependability and reliability of the research process have been 
significantly improved. 

With respect to generalizability and transferability of the study, several aspects have been 
taken into account. For example, the quantitative samples have been tested on their degree 
of ‘representativeness’. The samples used in chapter 4 and 5 are positively tested on non-
response and compared with the composition of the Defense organization and population 
as a whole. Moreover, in order to enable replication of the studies, all items and procedures 
are described as thoroughly as possible. This is also the case for the qualitative chapters. In 
these chapters transferability (Guba and Lincoln, 1994) is optimized as much as possible by 
providing thick description – as described by Geertz (1973). By giving rich accounts of the 
events that emerged in chapter 2 and 3, it can be argue that the possibility of transferring of 
these events to other contexts are significantly increased.
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1.9 Thesis Outline

The five chapters of this thesis each address one of the research questions presented in 
section 1.7.2. The first set of chapters (chapter 2 and 3) focus on knowledge management in 
the ERP post-implementation phase and apply qualitative methods, while the second set of 
chapters (chapter 4 and 5) is aimed at individual ERP usage and how this can be optimized 
within organizations. Chapter 6 explores what business analytics may mean for military 
organizations in the near future. 

Chapter 2 concentrates on the knowledge management capabilities of the Ministry of 
Defense. It uses qualitative data from multiple stakeholders of the SPEER program to study 
what lessons can be learned from the implementation program with regard to knowledge 
management. Three tactics for knowledge management in IT implementations are described, 
and in addition, options for making the knowledge capabilities for the Ministry of Defense 
´future proof´ are provided. This includes the introduction of a Chief Knowledge Officer and 
the importance of co-creation. 

Chapter 3 centers upon the key users in the post-implementation phase. In this chapter 
qualitative data is used to examine in which way key users function as boundary spanners 
with regard to knowledge management. Six different boundary crossing mechanisms are 
described and these lead to a model in which the key user role can be grasped. An abductive 
coding process is used to come to these results, in which the pivotal role of the key user is 
described during the ERP post-implementation phase. 

Chapter 4, examines the impact of organizational control and empowerment on the way 
users apply the system to their work tasks. The different types of ERP usage are described 
(infusion) and subsequently analyzed using hierarchical multiple regressions and SEM 
analyses. Next to that, this chapter also shows the link between ERP usage and the extent to 
which an ERP system can be considered successful. 

Chapter 5 throws light upon the extent to which ERP usage behaviors of end users change 
over time. This study measures ERP usage at two points in time. We examined whether 
routine usage or innovative (infused) usage changes over time and whether the perception 
of organizational control and empowerment impacts these changes. In order to do 
so quantitative data was analyzed with multiple SEM models, modeling how different 
perceptions of control and empowerment impacted ERP use at the subsequent measurement.

Chapter 6 subsequently explores opportunities and challenges for business analytics in 
military organizations. Next to that, procedures for researchers are described about how 
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to structure a potential research within this field, including methodological caveats and 
avenues for further research. 

Altogether, chapters 2 to 6 provide an answer to the main aim of the thesis and provides 
general conclusions with regard to the ERP post-implementation phase. Chapter 7 reflects on 
the study and its findings, and describes theoretical considerations, practical implications 
and possibilities for further research. Figure 1.3 presents an overview of the thesis. As the 
chapters are written as independent articles, submitted for publication in international 
books or journals, some overlap might occur. This includes, for instance, descriptions of 
variables and data collection procedures. In some chapters, text boxes have been added 
to provide additional information that was not part of the original texts submitted for 
publication.
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Chapter 2



2. Knowledge Management Capabilities of the Ministry of Defense: 

Learning from the SPEER Program* 

* This article is an updated and upgraded version of a published article in the Dutch language, 
and has been translated from Dutch to English. The original article has been published as: 

Maas. J., Schimmel, R., van Fenema, P. and R. Konings, (2014). ‘Kennismanagement 
Capabilities van Defensie: Leren van het Programma SPEER’. Militaire Spectator, 52(9), 392-404.
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Abstract

Like many other organizations, the Ministry of Defense has decided to implement an ERP 
system. The SPEER program has been responsible for the transformation of management 
operations and the restructuring of the IT landscape of the Ministry of Defense. Now the 
SPEER program has been completed, we argue that it is valuable to identify experiences of 
the program and show its impact on the knowledge management capabilities of the Defense 
organization. This is the ability of an organization to retrieve knowledge from different 
sources, like databases, documents and their people, and share this knowledge within the 
organization in order to fulfill tasks effectively. We provide three knowledge management 
tactics that have been applied during the SPEER program which can serve as important 
lessons for future IT implementations. Moreover, we propose a fourth – complementary – 
tactic, based on co-creation and top down knowledge management. In final we plead for the 
role of Chief Knowledge Officer. This professional has to enable the organization to overcome 
the barriers that prevent knowledge from freely flowing though the Defense organization. 
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2.1 Introduction

In the past decades, missions conducted by the Ministry of Defense have been changing 
drastically. More and more emphasis is placed on expeditionary operations and working in 
a joint manner with all the sections of the armed forces, especially amid operations in the 
field (Ministry of Defense, 2013). During operations in theatre, units are working together 
increasingly by the use of network technologies. Expectations are that these changes are also 
going to emerge for the supporting business organization, for instance when logistics from 
and to a mission area are organized collaboratively.

Just like trade and industry, the Dutch Defense Force is strongly depending on information 
technology (IT) to organize their operational management. The interrelatedness between 
IT and the primary military process is growing increasingly. Organizations apply IT to 
model, execute, manage and renew organizational processes. Strategic decisions become 
dependent on IT in order to gain strategic insights about the organization, and to see what 
elements are necessary to improve particular elements of the organization (Velcu, 2010). 
Since the 1990s Enterprise Resource Planning (ERP) systems are applied increasingly to 
manage organizational processes in an integral way (So and Kia, 2000). Such systems make 
it possible to process transactions and manage organizational resources effectively. In a 
military context, an ERP system is able to show the relationship between deployments and 
finances and it efficiently supports system- and personnel logistics.

Alongside many other organizations, the Ministry of Defense decided to implement an ERP 
system in the materiel logistical and financial domain (M&F). The ERP implementation 
program was named ’Strategic Process & ERP Enabled Reengineering’ (SPEER). This name was 
chosen to indicate the modernization of the management operations and to emphasize the 
strategic aspects of the program. The implementation of ERP integrates, standardizes and 
renews organizational processes (Bernroider et al. 2014). This new approach has a significant 
impact on organizational and process knowledge, and affects the way IT within the Ministry 
of Defense has to be organized. 

Now the SPEER program has been completed, we argue that it is valuable to identify 
experiences of the program and show its impact on knowledge management capabilities of 
the Defense organization. Herewith we take up with the military (NATO) capabilities and the 
ongoing evolution of them (NATO, 2013). Our approach is to distinguish the lessons learned 
of the SPEER program and provide best practices for comparable change programs and 
implementations in the future. First, we elaborate on the basics of ERP systems and describe 
the significance of effective knowledge management during the implementation and usage 
phase of such a system. Subsequently, we provide three knowledge management tactics that 
have been applied during the SPEER program. In final, we propose a fourth – complementary 
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– tactic, and provide implications for future knowledge capabilities of the Dutch Defense 
Forces. 

2.2 What is an ERP System?

An ERP system combines information of logistic, administrative and financial processes in 
one companywide information system. For instance, when a machine is sold, the ERP system 
can show the impact on finance (turnover, costs, and revenue), production, personnel and 
purchasing (Davenport, 1998). Traditionally organizations had separate information systems 
for each process (logistic, finance, production, purchasing). ERP supports all these process 
by providing one integrated system. Advantages of such a system include the optimization of 
productivity, effective cost management and transparent processes (Markus, 2004).

ERP systems have one central database, meaning that data has to be entered only once and 
can be reused for different organizational processes (Bernroider et al. 2014). Therefore it is 
not necessary to key in data multiple times in different systems, which significantly improves 
data consistency. ERP systems do not only support local processes, but also complete 
production chains and the supporting processes. These chains cross hierarchical boundaries 
within an organization and therefore specific requirements are demanded for ERP-related 
knowledge management.

2.3 What is the SPEER Program?

The SPEER program has been responsible for the transformation of management operations 
and the restructuring of the IT landscape of the Ministry of Defense. The scope of the SPEER 
program consisted of all the sections of the armed forces including all financial and logistic 
processes (purchasing and supply, transportation and maintenance). Goals of the program 
included: improving the operational readiness, more support for the new management 
model and increasing the application of IT throughout the defense organization. 

In order to realize these goals it was necessary to standardize and integrate processes, 
procedures and information systems. The Ministry of Defense chose to simultaneously 
integrate and standardize all these aspects. After years of preparation, the SPEER program 
was initiated in January 2005. Although not all the tasks of the program were completed, the 
program was discontinued in July 2013, because the main organization was able to finish the 
last parts of the ERP implementation independently (Ministry of Defense, 2013).
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2.4 The Need for Knowledge Management 

Organizations can prevent having to reinvent the wheel over and over again by investing 
in their knowledge management capabilities. This is the ability of organizations to retrieve 
knowledge from different sources, like databases, documents and employees, and share this 
knowledge within the organization to fulfill its tasks effectively. Knowledge management 
within organizations has been studied extensively by many authors (Easterby-Smith and 
Lyles, 2011) 

Knowledge is not only a primary source of survival for organizations, but also essential 
for ERP systems to function in a beneficial manner (Sedera and Gable, 2010). Many authors 
regard knowledge management as a critical success factor to maximize the benefits of 
an ERP system. Ultimately, the goal is that employees learn to work with the ERP system 
in a routinized way during their daily work tasks. Knowledge is stored in many aspects of 
the organization, for instance in the culture, policies, documents and members of the 
organization (Alavi and Leidner, 2001).

2.4.1 Knowledge Management in Verbs 

The ERP system enforces the Defense organization to invest in their management and IT 
knowledge and also to create horizontal and vertical connections. Horizontal in this context 
means: ‘between employees in a chain of transactional processes’, while vertical means 
‘between the multiple layers of the hierarchy’. But how do these connections work? We 
conceptualize knowledge management using the following verbs, which form the knowledge 
management cycle (Nonaka and Takeuchi, 1996).

• absorbing and developing knowledge: Acquiring new knowledge, for example about 
financial processes or about the way an ERP system works.

• coordinating knowledge: Knowing who has what kind of knowledge, combining 
knowledge supply and knowledge demand.

• transferring and sharing knowledge: Making knowledge available for others.
• combining, learning and modifying knowledge: Connecting knowledge from different 

domains and adapting it to local contexts.
• (re)using knowledge: Using knowledge to fulfill tasks, possibly on multiple locations. 
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Knowledge management - which consists of the processes depicted in Figure 2.1 - has a 
cyclical nature. Knowledge (re)use only occurs at the end of the knowledge cycle. Next to 
that, the cycle is dynamic and social, because knowledge that remains inert only has limited 
organizational value (Schimmel, 2007). Next to that, work environments are becoming 
increasingly knowledge intensive. Therefore management operations without IT and the 
accompanying IT knowledge are becoming more unthinkable by the day.

Figure 2.1 Knowledge Management Cycle (Adopted from Nonaka and Takeuchi 1996).

2.4.2 Knowledge and Organizational ERP Usage

The ERP system takes up a dominant position in the value chain of the Ministry of Defense. 
Moreover, it offers ways to control processes leading to material readiness in an integral way. 
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Therefore the demand for knowledge management is expanding increasingly. Knowledge is 
not only important for the business units themselves, but also essential for the successful 
functioning of the value chain as a whole. However, boundaries between business units can 
hinder the flow of knowledge through the organization. For instance, the process chains 
cross multiple hierarchical boundaries which hamper the movement of knowledge (Carlile, 
2004). Therefore a number of interventions aimed at the transfer and sharing of knowledge 
are necessary in the Ministry of Defense.

ERP knowledge can be classified in three categories: organizational knowledge, business 
process knowledge and IT knowledge (Easterby-Smith and Lyles, 2011). The configuration 
of an ERP system requires deep and high quality IT knowledge, which was scarce within 
the Ministry of Defense at the start of the implementation. Therefore implementation, 
migration and further usage of the ERP system requires a mix of external IT knowledge 
and internal ‘Defense’ knowledge about the processes and organization itself. This mix of 
knowledge types remains important in the future, once again indicating the necessity of 
effective knowledge capabilities.

2.4.3 Knowledge Management and Organizational Levels

Knowledge management is about making choices. Who needs which knowledge? The 
need for knowledge differs between organizational members and departments. This is 
predominantly dependent on the role an organizational member fulfills within the value 
chain of the Ministry of Defense (Figure 2.2). This role is dependent on their position in the 
hierarchy combined with the functional domain in which the organizational member is 
operating. This shows the need for different tailor-made knowledge programs for each group 
of organizational members, instead of one standardized way of transferring knowledge 
(Sedera and Gable, 2010). 

A process-employee or ERP user (see Figure 2.3) mainly needs local knowledge about the 
ERP system to perform his or her job tasks, like ordering materials and keying in their work 
hours. Deep knowledge of their own (local) process is essential. Key users and super users 
support the ERP users and therefore they are required to have broad knowledge about the 
software. However, employees who fulfill the role of process-manager or process-keepers 
need more detailed information about the organization and its business processes. They 
determine the sequences of the workflow by using the ERP system and decide who need to be 
involved in specific organizational processes. It is expected from these employees that they 
are able to bridge boundaries of different business units. Process-owners or policymakers 
do not need any detailed knowledge about organizational processes or software, yet they 
need knowledge about the organization. They are required to be knowledgeable about the 
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management principles of multiple business units, have insight in fundamental performance 
indicators of the organization, and control change management processes. The sharing 
of knowledge during the implementation and use of an ERP system is essential in order to 
acquire the added value of such a system.

Figure 2.2 Organizational Levels and their Knowledge Requirements
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Textbox 2.1: Methods

Data of this study have been collected through 29 semi-structured interviews 
and observations, but also included work experiences of two authors. They can be 
considered as ‘insiders’ as they have worked within the SPEER program. First, we 
conducted 18 semi-structured, in-depth interviews with employees from the SPEER 
program with the use of a topic list. Respondents of the SPEER program included 
strategic advisors and members from the different departments within the ERP 
implementation program (design, configuration and migration). 

Next to that, also 11 interviews were conducted with employees of the organization 
in place. Respondents included managers and ERP users of the different armed forces 
but also process-owners, process-managers and key users (See Figure 2.2 and 2.3). The 
interviews have been conducted in multiple phases, ranging between 2011 and 2014, 
and lasted about 80 minutes on average.   

Each interview consisted of the respondent’s background and overview of their role 
in the ERP system. We further specified several topics in each interview. This included 
reflections on the respondent’s role. For instance looking at how the organization 
enabled them and what kind of tasks and responsibilities they had. The second 
main topic included reflections about the respondent’s level of knowledge sharing 
methods. How did the respondent share knowledge with regard to ERP, with whom 
and what were positive or negative aspects of knowledge sharing method. Third, we 
asked about reflections on how the respondents absorbed knowledge. Examples of 
this topic included questions about their interactions with others during the ERP 
implementation and to what extent they were able to successfully absorb knowledge 
from others. Due to the size of the organization the selection of interviewees has 
been shaped gradually by snowball sampling

We followed common prescriptions for qualitative data analysis consisting of 
coding and abstracting (Gioia and Thomas, 1996). This enabled us to construct a 
story by capturing various aspects of knowledge management practices. Second, the 
results are also based on experiences of two authors with a dual role as researcher 
and member of the SPEER program. Their experiences, during the period ranging 
from 2005 to 2013, contributed to gain insight about internal aspects of knowledge 
management within the Ministry of Defense. In order to maintain a critical distance 
from the studied organization, we applied generative dialogue (Tsoukas, 2009). This 
included reflective discussions with practitioners and analytical discussions among 
the researchers, in order to single out possible biases and systematic distortions in 
the interviews and researchers’ experiences.
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2.5 Options for Strategic Leaders: Knowledge Management Tactics 

We identified multiple methods of knowledge transfer within the SPEER program. Out of 
these methods we distinguished three knowledge management ‘tactics’ that are essential for 
future change management programs (Table 2.1). In the following paragraphs we elaborate 
on these tactics and reflect upon a fourth tactic, which complements the existing three 
tactics.

Before we discuss the tactics, we reflect upon the initial phase of the SPEER project in 
terms of knowledge management. Prior to the configuration of the ERP package, during 
the development of the vision on the ERP system, multiple strategic issues were addressed. 
These included: ‘How can ERP technology improve operational actions and contribute to 
the implementation of a new management model?’ and ‘How can the organization apply IT 
to innovate the management operations and simultaneously make them more effective?’ 
In this phase, intensive knowledge transfer was necessary between the top management of 
the Ministry of Defense and external consultants. We describe this mechanism in the first 
knowledge tactic.

Table 2.1 Knowledge Management (KM) Tactics

Content of Tactic Knowledge Mass Location

First Tactic:
Explore and 
Absorb

Absorbing knowledge from external 
sources by a select group of employees 
to improve the level of knowledge

+
Small groups of specialists

Within the program

Main issues
• Codification of knowledge in documents has to happen in a consistent manner, by the use of 

agreed standards, format and terminology. 
• Not only emphasis on the codification of knowledge, also focus on the direct interaction between 

employees to achieve complex knowledge transfer.

Second Tactic:
Connect and 
Combine

Transferring and anchoring knowledge 
for the long run within the organiza-
tion in place, by the use of a formal 
structure.

++ 
Multiple teams

From program to organization 
in place

Main issues
• Members of the team need sufficient knowledge to take part in mutual transfer of knowledge.
• Team members need enough affinity with the program to efficiently share knowledge: ‘putting the 

right person in the right place’.
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Third Tactic:
Share and 
Activate

Transferring and anchoring knowledge 
for the long run within the organiza-
tion in place, by the use of a formal 
structure.

+++ 
Large group of users of the 
new technology

Within the organization in 
place

Main issues
• The structure must be implemented timely, so that the responsible individuals are able to under-

stand and fulfill their roles during the migration and usage phases of the technology.
• Not only emphasis on horizontal discussions in the structure, but also vertical discussion between 

the different functional roles.

2.5.1 First Tactic: Explore and Absorb

During the configuration of the ERP package, a lot of knowledge transfer found place 
between consultants and a select group of SPEER employees. In this tactic the codification 
and documentation of knowledge had a central role. Because knowledge about ERP systems 
was lacking within the Ministry of Defense, a lot of knowledge had to be absorbed from 
external sources. After the ERP knowledge had been transferred from external consultants 
to the Defense employees, a redesign of the management operations – based on the 
possibilities of the ERP system – was created. This redesign, aptly named the ‘ERP blueprint’, 
required an enormous amount of software specific knowledge that a relatively small group 
of employees had to absorb and internalize. 

The ‘ERP blueprint’ was applied during the configuration, migration and testing of the ERP 
system. Moreover, the ERP blueprint was also used for the training and education of end 
users and employees of the IT management organization (Joint IT Command). The aim was 
that management tasks (like user support and authorization management) would be taken 
over as soon as possible by the organization in place, however that did not happen. Because 
the blueprint was drawn up in ‘Defense’ terms instead of in ‘ERP’ terms, it contained many 
inconsistencies that were hard for the defense organization to interpret. The reference 
models from the ERP package were not used and also other parties within the SPEER program, 
like migration, did not understand the blueprint. It took a lot of effort to make the blueprint 
suitable for reuse by other parties. In order to prevent such issues in the future, employees of 
SPEER started to standardize the quality of essential documents. A system of minimal quality 
standards (MQS) was applied to guarantee reuse of knowledge documents. 
 
Next to that, the SPEER production process was based on parallelization and task 
specialization (‘tile overlap effect’). This means that the production of the blueprint, the 
configuration of the ERP system and the migration of the system had to take place in a 
simultaneous way (instead of sequential). Because the different tasks were performed by 
different parties, a lot of knowledge transfer between them was necessary. It turned out to 
be impossible to achieve this by only sharing codified knowledge. Instead of speeding up the 
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production process by configuring and implementing the system in a simultaneous manner, 
the process only became significantly delayed. A lot of unplanned face to face knowledge 
transfer was needed to portray some kind of progress. From 2010 and on, SPEER started to 
apply a new production concept called production teams, in which employees follow the 
end product through the complete production chain. We elaborate on this in the next tactic. 

The application of the first tactic has its clear limits. First of all, transferring knowledge by 
only codifying (documenting knowledge) is impossible, mostly since the documents have 
to be reused by different departments who are active in different knowledge domains. Next 
to that, also the demand for knowledge sharing should not be unnecessary large. Therefore 
the initial production-concept that required a lot of knowledge transfer moments (working 
simultaneously) has been replaced with a production-concept without any knowledge 
transfer moments at all (production teams).

2.5.2 Second Tactic: Connect and Combine

The second method that is applied within the SPEER program is the establishment of 
production teams. These production teams are best described as multidisciplinary teams 
existing of representatives of the SPEER program, the organization in place and external ERP 
experts. Representatives of the organization in place are policymakers, educators, managers 
and ERP users. Due to the multidisciplinary nature of the production teams it is possible for 
all of its members to contribute to the implementation and migration with regard to their 
diverging interests and functional perspectives. Hence, a platform arose to:

• share knowledge from the own functional orientation with others (process and 
organization knowledge from the Ministry of Defense and ERP knowledge from the 
consultants). 

• review the applicability of this knowledge with regard to the functioning of the process 
chain. 

• generate new knowledge by combining existing and new insights and by connecting 
these insights to acquire effective methods for ERP system implementation. 

This approach provided a connection between the SPEER program and the organization 
in place and proved to be efficient since knowledge could flow through the entire ERP 
production chain (design, construction and migration of the ERP system). However, one 
restriction emerged. The knowledge shared and created within the production teams, 
did not reach the whole community of ERP users, and predominantly remained with the 
employees who were active in the production teams. 
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The expected knock-on effect of the knowledge originating from the production teams did 
not occur. This was due to ‘the wrong person in the wrong place’, inadequate training, a lack 
of process knowledge and above all, incomplete production teams. In some cases managers 
did not allow their ERP users to take place in a production team because they had too much 
work to do. Therefore multiple business units were surprised by some of the decisions made 
in the design or configuration phases. All with all, the production team concept was well 
received. Yet management realized that it proved nearly impossible to reach all the ERP 
stakeholders at once. Therefore a balance had to found between efficiency and engagement. 
The engagement of all the employees of the Ministry of Defense is desired, but fulfilling this 
desire would mean that everybody has to abandon their tasks of the primary process for a 
while.

2.5.3 Third Tactic: Share and Activate 

Finally, the SPEER program is finite, while the need for optimization of the business 
operations will be manifest during the complete service life of the system. Therefore, the 
Ministry of Defense used a third tactic to transfer knowledge, named the Process Model 
Management (PMM). This is a virtual structure existing next to the formal hierarchy which 
reflects the knowledge sharing network of the organization (Figure 2.3). The PMM was 
established to formulate ‘joint’ requirements, provide product acceptation and support ERP 
system migrations. 

The top of the PMM has a ‘joint’ (blue in Figure 2.3) part in which the defense-wide interests 
are monitored and defense-wide organizational change objectives take form. Next to that, 
the sections of the armed forces all have their own part (orange in Figure 2.3) of the PMM. 
This part takes the interests of the different armed forces into account and supports the 
legitimization of the chosen configurations within the armed forces. The key users and 
super users are the first point of contact for the end users (e.g. local guidance, training and 
creation of user instructions). They show how the system has to be used, but are also able 
to escalate user issues upwards via the beaten paths of the PMM. The PMM also included 
informing the user population about system changes and monitoring the behavior of end 
users. Moreover, it processed issues like: ‘Do we use the system in a proper way?’, ‘Which 
restrictions do users experience when they use the system?’ and ‘Does system usage lead 
to the targeted improvements in management operations?’ The PMM acted as a structural 
enabler for communication between ERP users, key users, managers and policy makers. The 
pyramid shape of the PMM has been applied in the entire M&F domain and focuses on the 
process chains crossing multiple hierarchical boundaries. During the automation of these 
process chains the creation of commonalities plays an important role. The PMM aims to 
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enable the feeling of communality by sharing knowledge within the Dutch Defense Forces 
in a broad manner. 

The PMM had to offer support for the Ministry of Defense by sharing and safeguarding 
knowledge, however this did not work out completely. This was predominantly caused by 
the lack of responsibility taken by the migrated departments of the Dutch Defense Forces (all 
the migrated units had to catch their breath after all the implementation efforts). Moreover, 
the roles of the PMM were filled in differently by the sections of the Ministry of Defense. This 
balanced the individual character of the armed forces and the ‘jointness’ of the PMM, but at 
the expense of the ‘findability’ of knowledge. After all, how can a knowledge-owner from 
unit X find his counterpart at unit Y, when all the PMM roles are filled in differently? Also the 
vertical communication within the PMM pyramid was open to improvement. All with all, we 
conclude that the conceptual qualities of the PMM, like increasing the engagement of the 
organization in place, are more than sufficient. Still, the Ministry of Defense faced start-up 
problems preventing the organization to profit from benefits the PMM can offer. Therefore 
we argue that a fourth tactic may complement the three tactics.

Figure 2.3 Process Model Management

2.6 Exploration of the Fourth Tactic: Co-creation 

The SPEER program got off to a difficult start. The lack of vision and mandate made it 
troublesome to create integrated business operations and standardize IT. This led to a 
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search for bottom-up acceptation whereby innovations remained largely absent. Moreover, 
the SPEER program became an orphan. Major organizational changes, like adjusting the 
organizational structure towards a line-staff organization with shared service centers, were 
not coupled to the redesign of management operations and IT of the SPEER program. Hence, 
visions about the reorganization process and visions about the configuration of the ERP 
system were miles apart.

An important question is whether the Ministry of Defense has wronged itself with this 
approach. A shrinking defense organization requires a ‘lean and mean’ financial and logistic 
organization, but at the moment they are only benefiting from the ERP system partly. The 
automation of transactions in the process chains are up to par (leading to more efficient 
financial and material management), however there is no integral control over these process 
chains. This means that modern logistical ERP concepts like Supply Chain Management and 
Multi Mission Management are not readily available. Therefore, possibilities to systematically 
improve the materiel readiness of military units with these logistical concepts are still wide 
open. It would be a good idea to critically reflect on the knowledge management challenges 
within process chains and networks, since adequately solving these issues may be of major 
importance for future innovations. 

2.6.1 Challenges during Knowledge Management Implementation

Prior research on the SPEER program (Schimmel, 2007) identified the following knowledge 
management challenges within the Ministry of Defense.

• Knowledge Management is not ‘value neutral’. Even though it has been attempted to use 
external knowledge (‘best practices’ in an ERP package) for neutral goals (i.e. improving 
the efficiency of the Dutch Armed Forces), the means by which these goals are achieved 
are anything but value neutral. Examples of these means include the standardization 
and integration of defense processes and procedures to renew support for IT. 
Standardization and integration are at the expense of existing power positions while 
the new procedures imply that old organizational knowledge becomes less valuable. So, 
acquiring knowledge that supports the organization to function better as a whole may 
lead to long lasting change management issues. 

• Knowledge is unable to flow freely through the organization: Partitions in the organizational 
structure (fragmentation, decoupling of the tasks ‘acting, thinking and deciding’), 
the organizational culture (closed personnel system, partitions within functional 
domains), the budgeting system (investments versus exploitation, decoupling of the 
responsibilities on resource consumption and results achieved) prevent knowledge 

59

2. Know
ledge M

anagem
ent Capabilities of the M

inistry of D
efense 

ERP in the Post-Im
plem

entation Phase



from flowing freely through the organization. This makes it hard to construct a clear 
integral image of the functioning of a process chain or network. Questions like, ‘are 
we doing things right?’ and ‘are we doing the right things?’ are difficult to answer in an 
adequate way. 

• Existing power relations prevent productive usage of new knowledge: ERP systems are aimed at 
the integration of processes via process chains. These chains pass multiple hierarchical 
boundaries, and therefore the redesign requires integral control over a process chain 
as a whole. However, this is missing in the system of the Ministry of Defense which is 
based on ‘checks and balances’ (nobody has integral control) and this seriously hampers 
the productive usage of new knowledge. 

• Existing reward mechanisms prevent productive usage of new knowledge: ERP systems assume that 
organizations target the output of the value chain and therefore they are oriented on the 
long run. However, structures like input budgeting, job rotation and yearly assessments 
predominantly benefit the generation of local, short term goals. This does not stimulate 
use of knowledge related to the functioning for the organization as a whole and does 
not stimulate employees to focus their attention on the long run. 

Knowledge management aimed at improving the functioning of process chains and networks 
does not emerge automatically. A substantial gap between knowledge present in the own 
organization, knowledge present in other organizations and knowledge that can and may be 
used within the Ministry of Defense exists. This observation implies that a Chief Knowledge 
Officer (CKO) may play an important role in future knowledge management initiatives, 
but also indicates that the three mentioned tactics are not sufficient to fully support the 
processes of network and chain integration. Therefore we elaborate on the possible role of a 
CKO and a complementary fourth tactic. 

2.6.2 Fourth Tactic: Co-creation and Top down Knowledge Management

Visions leading to large scale organizational changes, like SPEER, should be widely supported 
by top management. On this level, automation goals can be matched with strategic change 
objectives, and barriers hindering the productive use of organizational knowledge can be 
overcome.

Co-creation is the intertwining of individual interests, relations and meanings in a collective 
change program, in which the future is formed jointly (Wierdsma, 1999). We plead for co-
creation because even the top management is not entitled to control the change processes 

2.
 K

no
w

le
dg

e 
M

an
ag

em
en

t C
ap

ab
ili

tie
s o

f t
he

 M
in

is
tr

y 
of

 D
ef

en
se

60

ER
P 

in
 th

e 
Po

st
-I

m
pl

em
en

ta
tio

n 
Ph

as
e 



in the process chains and networks of the Ministry of Defense. In the context of checks and 
balances everybody has ‘hindrance/counterforce’ and nobody has integral control. Co-
creation makes sure that no one wants to use their counterforce because the realization of 
functional interests is embedded in collective interests. Co-creation also establishes a link 
between possibilities of the ERP system (e.g. network integration) and strategic key issues. 
This connection is essential. The SPEER case shows us that barriers during the implementation 
of changes - like the creation of collective processes, procedures, information systems and 
education programs – are almost impossible to overcome when the link with the main 
strategic approach is missing. The willingness of top management to provide the necessary 
financial resources and personnel evaporates, as it were.

We connect co-creation with top down knowledge management. This type of knowledge 
management does not only entail the formulation of change objectives and the appointment 
of the role that automation plays in the process chains. It also has to include the removal 
of barriers hindering the flow of knowledge and the productive use of new or existing 
knowledge (Sarker et al. 2012). Ideally this fourth tactic precedes the three tactics that have 
been applied during the SPEER program.

This brings us to the role of Chief Knowledge Officer (CKO). Dalkir (2005: 74) describes this 
executive as an ‘organizational leader, responsible for ensuring that the organization maximizes the value 
it achieves through knowledge. The CKO is responsible for managing intellectual capital and the custodian 
of knowledge management practices in an organization’. In our view a professional like this can 
strongly contribute when he or she is able to drive other top managers to remove previously 
mentioned barriers. Moreover, the appointment of a CKO is only useful when 1) he or she can 
bridge the gaps between pre-existing knowledge and the demanded individual knowledge, 
and 2) he or she can achieve the productive use of this knowledge in a collective setting. 

2.7 Future Proof: Knowledge Management Capabilities of Defense 

The Ministry of Defense is becoming an increasingly knowledge-intensive organization 
with partnerships in the field of military operations and military management (Ministry 
of Defense 2013). The SPEER program is a fine example of the impact technology has on an 
organization and on the interconnectedness of its organizational processes. What are the 
lessons that Defense can learn from the SPEER program? 

First of all, by adopting a knowledge perspective, it is possible to identify the gaps between 
current knowledge and the knowledge that is demanded in the future. Such a perspective 
may indicate which knowledge areas are present in the Dutch Armed Forces and which 
important knowledge areas are still barren. A CKO could support this cause by emphasizing 
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the necessity of creating collective knowledge and knowledge competences (Dalkir, 2005). 
Moreover, the CKO should ‘tempt’ the organization to remove barriers that prevent the free 
flowing of knowledge through the organization. In this way, knowledge management – the 
cycles of absorbing, coordinating, sharing, combining and (re)using knowledge – should be 
put into practice within the Ministry of Defense.

Second, the Dutch Defense Forces are becoming an increasingly open system. The SPEER 
program indicates that large scale innovation like ERP, not only require a lot of time but 
also demands support of external partners. A lot of external technologies and knowledge 
are used within the Ministry of Defense and they also share knowledge with other relevant 
parties. Still, managing external knowledge requires precision. This runs parallel with issues 
about sourcing, that is, which tasks the Ministry of Defense has to carry out itself and which 
tasks can be outsourced to other organizations. This means that in some knowledge fields 
only a small knowledge base remains. However, this knowledge base has to be embedded in 
knowledge networks with different natures: national and international, public and private. 
One could think about the importance of relations between industry, government and 
knowledge institutes, also known as the ‘golden triangle’ (Alberts and Hayes, 2005).

Third and last, the SPEER program led to a number of practices which stimulate the reuse 
of knowledge (minimal quality standards), promote the flow of knowledge (production 
teams) and encourage the development of knowledge about process chains (process model 
management). These practices are not specific for ERP and may also be useful for other IT-
controlled change processes requiring high degrees of standardization and integration. The 
SPEER case shows that innovation happens in a complex network with a lot of stakeholders. 
Therefore, strategic questions for the long run include: ‘How can top management play a 
role in the interplay of leaders on the middle management level in the organization?’ and 
‘In what way can co-creation contribute to the effective implementation of knowledge 
management?’
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the ERP Usage Phase
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Abstract

Purpose
Purpose of the study is to provide more insight in the ways key users act as knowledge 
managers and boundary spanners during the ERP system usage phase. Despite the recognized 
importance of key users during the implementation phase of an ERP system, little is known 
about their role in the ERP usage phase. 

Design and Methodology
In order to provide rich insight in the boundary spanning mechanisms utilized by key users 
to share knowledge, a qualitative approach was applied. We used abductive theme coding 
for 58 interviews with key users, end users and managers. We found six mechanisms and 
characterized them as ‘crossing’ structural, social or cognitive boundaries.

Findings
Six boundary spanning mechanisms have been distinguished which have been applied by key 
users to overcome several knowledge management issues. Subsequently these mechanisms 
lead to a model which describes three different roles key users may fulfill to efficiently share 
and transfer knowledge during the ERP usage phase. 

Research Implications
We distinguish knowledge barriers during an ERP implementation and their accompanying 
six boundary crossing mechanisms.

Practical Implications 
The recognition of the essential role that key users can fulfill during the usage phase of an 
ERP system is an important implication for practice. Management has to take into account 
that tasks and responsibilities of key users have to be clear from the start and they may 
cautiously select employees who are suited to become a key user.

Originality and Value
The main contribution is the importance of the impact of key users on the effectivity of 
knowledge management during the ERP usage phase.
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3.1 Introduction

In an ERP system, all necessary business functions such as financial, manufacturing, human 
resources, distribution and order management are tightly integrated into a single system 
with a shared database (Karimi et al. 2007). Unlike simpler systems that may only affect an 
individual or a small work group, an ERP system has organization-wide effects (Volkoff et al. 
2007). This makes an ERP system a critical infrastructure for organizations. Such a system 
potentially allows firms to manage their integrated business processes and associated 
knowledge, and to have more control of information and data in the organization. However, 
even if an ERP system is implemented successfully, this does not automatically mean that 
the organizational will reap all potential benefits of an ERP system. ERP systems are very 
knowledge intense and require high levels of knowledge absorption and knowledge sharing 
between organization members in order to be used successfully (Vandaie, 2008). Therefore 
we focus on the phase that follows after the implementation of the ERP system, the ERP 
usage phase.

Prior research has recognized the importance of various stakeholder groups in successful 
ERP implementations with regard to knowledge management, such as top management, 
consultants and end users (Hwang, 2005; Lech, 2011; Liang et al. 2007). However, key users 
are often overlooked as an essential group of pivotal stakeholders. Key users typically are 
experts of business processes and act as educators, trainers, advisors and change agents (Wu 
and Wang, 2007). Key users hold a pivotal position to support the successful functioning of 
an ERP system, especially regarding effective knowledge transfer.

Due to the integrative nature of an ERP, such a system involves multiple business units and 
ERP knowledge has to flow across these organizational boundaries. Boundaries refer to a 
demarcation line between an organization or business unit and its environment (Vakkayil, 
2012). Knowledge can be created by combining knowledge across boundaries, but boundaries 
may also hinder knowledge flow (Sturdy, 2009). Volkoff et al. (2007) suggest that key users 
function as boundary spanners who can cross boundaries and support other stakeholders 
to overcome organizational boundaries. However, how key users apply mechanisms to 
disseminate and integrate different types of knowledge when the system is in use, is remotely 
unknown (Pan and Mao, 2013). 

Therefore the objective of this article is to provide more insight in how key users can act as 
knowledge managers and boundary spanners. Moreover, we describe the boundary crossing 
mechanisms applied by key users to support ERP stakeholders in order to receive the promised 
benefits of ERP. First, we elaborate on the ERP usage phase, intra-organizational knowledge 
transfer and boundary spanning by key users in the theoretical framework. Subsequently, we 
describe the qualitative methods we applied and propose our results including six boundary 
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crossing mechanisms and three essential key user roles. Finally, we discuss the results and 
provide implications for practice and further research. 

3.2 Theoretical Framework

3.2.1 ERP Usage Phase

The lifecycle of an ERP system passes through several phases, starting with the chartering of 
the project and the implementation - configuration and roll-out - of the ERP system (Markus et 
al. 2000). These phases are undeniably important for the ERP system and are initial milestones 
of ERP success (Ng and Kim, 2009). However, the usage phase (also referred to as the post-
implementation phase) is critical for organizations to obtain the benefits of ERP and realize 
returns on investment. The usage phase refers to the shakedown phase and the subsequent 
onward and upward phase. The shakedown phase is when the implementation project team 
passes the ERP system on to the regular IT unit. At the same time, the organization becomes 
familiar with the ERP system, usually implying huge investments in training and supporting 
users. After that phase the onward and upward phase takes place, in which the ERP system 
is fully in use and the organization is occupied with actions like maintaining and upgrading 
the system and user support. 

Managing an ERP system is a knowledge intensive task that necessarily draws upon the 
experience of a wide range of people with diverse knowledge capabilities. Chan and Rosemann 
(2001) identify five different types of knowledge that are essential for the successful use of 
ERP systems: business knowledge, technical knowledge, product knowledge, company-
specific knowledge and project knowledge. However, these kinds of knowledge become only 
gradually available and they are dispersed throughout the organization (Ifinedo, 2011). For 
organizations implementing such a knowledge-intensive information system, an important 
challenge is how they integrate these various types of knowledge. We argue that key users are 
able to play a pivotal role in dispersing knowledge, but it is still unclear to what extent they 
act as boundary spanners and how they structure their role to facilitate knowledge transfer. 

3.2.2 Intra-organizational Knowledge Transfer

Although key users have many different tasks, their main focus lies on the transfer of 
knowledge within and between business units in the organization. Knowledge transfer is 
a dyadic exchange whereby a recipient is affected by the experience of a source (Hung et al. 
2012). Knowledge is transferred when a knowledge reservoir - embedded in a person, tool, 
task/technique, or network of these elements - is moved from one group to another, or when 
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an existing reservoir of the recipient is modified (Argote and Ingram, 2000). The literature 
has been motivated by the practical difficulty of transferring new practices (e.g. ERP system 
procedures) between similar units in the same organization. This includes the sharing of 
business and software knowledge with stakeholders, like end users, middle management 
and other key users.

In order to understand the mechanisms that key users apply to fulfill their role effectively, 
we need more insight in the knowledge barriers they have to overcome. To provide structure 
to this analysis, we draw from knowledge management literature, using the theory of 
‘internal stickiness’ as a framework (Szulanski, 1996). The significance of this model is the 
identification of knowledge barriers in four categories: the knowledge transferred, the 
knowledge source, the knowledge recipient, and the transfer context. 

According to Szulanski (1996), the successful transfer of knowledge begins by assessing 
these origins of transfer difficulty and then selecting mechanisms to overcome the most 
significant barriers (Timbrell et al. 2001). Although previous studies underline the complexity 
of knowledge transfer in an ERP context, they do not indicate mechanisms for addressing 
it (Volkoff et al. 2004). We assume that key users play an essential role in the formation of 
mechanisms during the ERP usage phase and that they are able to support the organization 
to overcome knowledge barriers that may hinder the transfer of ERP-related knowledge 
within and between business units.

3.2.3 Boundary Spanning

When considering what hinders effective knowledge transfer between actors across 
different domains and specializations, Carlile (2004) stresses the relevance of organizational 
boundaries. Organizational boundaries may appear in tangible forms, as reflected in 
organizational charts and scope of governance and authorities. Furthermore, behind 
the tangible boundaries are invisible deeper boundaries including cognitive and interest 
differences between the parties on opposite sides of a boundary. Therefore, boundaries are 
considered a composite object consisting of three dimensions, structural, cognitive and 
social boundaries (Drori et al. 2013).

Structural boundaries represent not only material partitioning such as organization structure, 
but also regulations and rules that shape the interactions among organizational members 
and their interactions with the environment in the execution of tasks and discretion in the  
use of resources (Hernes, 2004). Structural boundaries are also made up by electronic means, 
regulating who has and does not have, access to certain electronic domains. For instance 
authorizations in an ERP system. The presence of structural boundaries secures stability and 
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predictability of organizational performance on one hand, whereas it creates geographical, 
functional, and responsibility differences between and within organization units on the 
other hand, hindering the flow of knowledge (Sturdy et al. 2009). These kind of boundaries 
tend to be tangible and erected for instrumental purposes, although symbolic effects are 
also important (Pan and Mao, 2013).

Cognitive boundaries refer to differences in ideas, understandings and beliefs that guide 
organizational actions. These differences can render a meaningful explanation of a 
phenomenon in one organization or business unit completely meaningless in another 
(Hernes, 2004). Weick (1995) states that in organizations there are boundary conditions 
within which explanations hold and outside of which they do not hold. Drawing mental 
boundaries forms part of how we make sense of the world. The cognitive boundary concept 
is similar to terms like ‘cognitive distance’ and ‘semantic boundary’ (Carlile, 2004).  Large 
cognitive distance between two parties may give rise to barriers to communication and 
shared understanding, and may hinder the extent to which different groups may transfer 
knowledge to one another (Sturdy et al. 2009).

Social boundaries arise from group members’ identification with their own sub-group and 
rejection of other sub-groups. They refer to differences in organization members’ their 
identity and interests, largely given by the social bonding between people (Akkerman and 
Bakker, 2011). Social boundaries are likely to be reflected in things like loyalty, trust, identity 
and norms. The presence of social boundaries leads to different attitudes of employees 
toward knowledge. Social boundaries also imply different interests on different sides. I.e., 
knowledge discovery on one side could have a negative effect on another, which is considered 
pragmatic boundary’ (Carlile, 2004). Differences in interests may cause unwillingness to 
share knowledge.

3.2.4 Key User Role

Alongside the regular end users of an ERP system, many organizations appoint key users to 
support the implementation team. In most cases, key users (also super users or power users) 
are selected from the operating department and user groups (Mahdavian and Mostajeran, 
2013). They tend to be familiar with business processes and have domain knowledge of 
their areas (e.g. logistics and finance), since most of the key users also fulfill their on-going 
business roles. After the implementation, key users return to their departments as resident 
ERP experts and can act as an ‘internal consultant’ in managing the ERP system. Key users 
specialize in parts of the ERP system and act as trainers, help-desk resources, educators, 
advisors, and change agents (Wu and Wang, 2007). In order to function effectively, key 
users are expected to have in depth knowledge of a number of knowledge dimensions 
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distinguished by Chan and Rosemann (2001). Key users have a pivotal role in bridging the 
gap between end users and higher management. Both users and managers depend on the 
knowledge of the key users about business processes and the ERP system itself. 

Despite their importance in many organizations, the role of key users has been underexposed 
in the literature. According to Ko et al. (2005), key users are mediators of bringing external 
knowledge into the internal organization. In most of the research focusing on knowledge 
transfer, key users are seen as students learning from consultants. Still, some studies have 
acknowledged a more active role for key users. For instance, Baskerville et al. (2000) found 
that organizational learning becomes more dependent on key users when an organization 
implements an ERP system. Key users know more about the technical operation of the system 
than IT developers and more about the value of the system in their own business context 
than consultants. Similarly, Jones et al. (2006) indicate that key users are sharing knowledge 
with other key users and organizational members. Key users not only help end users to 
learn to use software, but also how to adapt their work processes. Yet so far, studies on how 
key users fulfill this role during the usage phase have remained fragmented (Santhanam, 
2007). Therefore this study provides more insight in how key users apply boundary crossing 
mechanisms to overcome knowledge barriers and structure their roles.

3.3 Methodology

3.3.1 Case Background

The research has been conducted within a public organization. The organization employs 
over 50,000 employees in seven business units, which are all working with an ERP system. 
The main objective of the ERP system was aimed at integration and standardization of 
financial and material-logistic processes. The implementation of the system has been 
initiated to replace 35 stand-alone information systems by one integrated software package, 
but also in order to standardize business processes involving multiple business units. The 
organization struggled with the ERP implementation and the project overflowed financial 
budgets and the ‘go live’ moment was several years later than initially planned. Although the 
implementation was problematic, management strived to optimize the use of the system in 
order to return on investment as soon as possible. Still, the organization was ideally suited 
for this research, as it offers a typical case for several reasons. Due to the public nature of 
the organization, a wide range of organizational boundaries were involved. Moreover, the 
organization is geographically dispersed and has a multi-divisional structure. This made 
barriers for cross-boundary knowledge transfer prominent. 
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We interviewed employees of all the business units of the organization, to grasp a broad view 
of how the key users worked throughout the organization. The business units we studied 
were responsible for material management and logistics and the employees (users and key 
users) have been using the ERP system for over a year at the start of the study. Typical business 
processes completed by the users include the maintenance of high-tech equipment, practicing 
with the equipment and performing tasks related to logistical processes (warehousing and 
configuration management). Around 6000 employees are working with the ERP system, with 
a total of 300 key users. The job description of the key users included supporting, training, 
educating and helping the end users. However, the organization also expected key users to 
act as advisors for their managerial supervisors. 

3.3.2 Sample and Data Collection

Due to the complex nature of an ERP system in the usage phase, there was a need for rich and 
contextual data. Therefore a case study method was found to be appropriate in this research 
setting since the ‘understanding of the phenomenon needs to be holistic, comprehensive 
and contextualized’ (Ritchie and Lewis, 2003: 52). Data of this study have been collected 
through semi-structured interviews and observations. In the first step of data collection, 
two semi-structured interviews with a strategic advisor of the ERP system and the former 
project manager of the ERP implementation were conducted in order to gain information 
concerning the content, aims, and structure of the ERP system. 

Second, 58 semi-structured, in-depth interviews with key users, managers and end users 
were conducted. Table 3.1 shows an overview of the respondents. The average length of an 
interview was about 80 minutes. The interviews have been conducted in three phases during 
2012 and 2013. The interviews have been conducted working together with two graduate 
students as a team effort. During the first phase (January 2012) the ERP system had been live 
for over a year. Along the subsequent phases (September 2012 and May 2013) we were able to 
chart how key users developed mechanisms to overcome most of the knowledge barriers we 
encountered during the first phases. 

Each interview consisted of the respondent’s background and overview of their role in the 
ERP system. We specified four main topics for each interview. This included reflections on 
the respondent’s role as a key user; looking at how the organization enabled them in their 
role and what kind of tasks and responsibilities they had as a key user. We also reflected 
upon their daily work tasks as a key user combined with their ‘normal job’ tasks. The second 
main topic consisted of questions about the level of knowledge sharing of the key user. 
For instance; how did the key user share knowledge with regard to ERP, with whom and 
what did they experience as positive or negative aspects of knowledge sharing. Third, we 
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asked the key users about their reflections on how they absorbed knowledge. Examples of 
this topic included questions about ERP training and their interactions with superiors, key 
users and end users. The last main topic reflected upon the key users and the ERP system 
in detail. How do they work with it and how much, and what kind of issues with the ERP 
system occurred during their daily work tasks. In order to get a broader overview of the key 
users’ context, we included managers and end users of the ERP system in the sample. We 
probed for their perspective on the role of key users and how they interacted with them. 
This also included assessment of their roles, in terms of their activities and behaviors. Due 
to the size of the organization the selection of interviewees has been shaped gradually by 
snowball sampling. We started at the different units with a number of initial interviews and 
after figuring out the structure of the unit we randomly selected other key users, managers or 
end users to interview. To triangulate and enrich our interview data, organizational memos 
and documents about the ERP system were studied (Yin, 2008). All interviews have been 
recorded and transcribed and were coded subsequently.

Table 3.1 Interviews: Overview of the Sample

Unit Key Users Managers End Users Total per phase

Phase 1 (Jan 2012) 12 3 3 18

Phase 2 (Sep 2012) 15 3 3 21

Phase 3 (May 2013) 13 3 3 19

Total 40 9 9 N = 58

3.3.3 Data Analysis

Data analysis of the interviews can be described as ‘abductive’ (Richardson and Kramer, 
2006), this procedure can be positioned between inductive and deductive research. Existing 
theoretical ideas can contribute ‘to a meaningful story of the phenomena under study by 
the mechanism of abductive inferences’ (Richardson and Kramer, 2006: 497). A framework, 
consisting of theoretical notions on intra-organizational boundary spanning in combination 
with knowledge barrier theory (Szulanksi, 1996) occupied a central role during the analysis 
of the data.

Our interaction with the data followed the theme coding approach by Gioia and Thomas 
(1996). During this phase, open coding, data has been categorized by grouping them in 
lists of concepts. Coding involved extensive tagging for each segment (one or several 

3. Boundary Crossing M
echanism

s 
ERP in the Post-Im

plem
entation Phase

73



related sentences) of interview data, using the informants’ wording. We applied qualitative 
software (MaxQDA) to tag the sentences and group them under a specific concept. Second, 
these initial first order concepts were identified, based on concepts from the first phase by 
comparing similar sentences and segments of data. Comparisons were made constantly 
among different and similar wordings by different informants to identify patterns of first 
order concepts (Gioia and Thomas, 1996). The resulting first order concepts were key words 
frequently mentioned by the informants (Van Maanen, 1979). We ordered the first order 
concepts by placing them in a framework which included the different types of knowledge 
boundaries by Szulanksi (1996).

After all the first order concepts were classified in the framework, we interpreted the 
relationships among the different knowledge barriers (first order concepts) and categorized 
them into groups. Each group became a second order theme (Van Maanen, 1979), which was 
a mechanisms resulting out of the first order concepts, and was given a label in relation to 
its theoretical underpinning. For example, the first order concepts; ‘Training too theoretical 
and abstract’, ‘Hard to apply knowledge in work context’ and ‘Education is too general’ share 
a common root in issues with about the lack of the local context of the training users received 
from. As a reaction, key users started to develop a mechanism to overcome these knowledge 
barriers. Therefore we have aggregated these first order concepts to a second order concept 
named ‘Practical Learning Environment’. In Table 3.2 we illustrated some examples of 
first and second order concepts and their corresponding quotes. A final overview of all the 
knowledge barriers (first order concepts) and the boundary crossing mechanisms (second 
order concepts) have been represented in Figure 3.1.

Table 3.2 Example of Coding Strategy

Example of Quote First Order Concept Second Order 
Concept

‘Well, we see that different hierarchies exist within [the organi-
zation]. Certain hierarchies have grown for years and years and it 
is almost impossible to get rid of them, still they impede ways to 
improve the process. Dependent on the position you have within 
these hierarchies other people are more or less reluctant to listen 
to you.’ 

Many hierarchical layers Joint Structure

‘The training is way too general, it is very hard for users to convert 
what they have learnt to their ‘own’ context and apply it to every-
day situations. They urge for more practical solutions that show 
them exactly what they have to do during their work day.’

Education is too general Practical Learning 
Environment
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3.4 Results

This section presents results of the data analysis on the different mechanisms that were 
developed by key users during the usage of the ERP system. A wide range of mechanisms 
were employed by the key users to overcome knowledge barriers that users, managers and 
the key users themselves encountered. The mechanisms have been classified in three types 
of boundaries, crossed by the key users. In Figure 3.1 an overview of the different knowledge 
barriers that led to the mechanisms has been provided. The barriers and the accompanying 
mechanisms have been classified within the time frames in which they occurred. 

3.4.1 Prerequisites for Key Users

Before any of the mechanisms to overcome the knowledge barriers emerged, several 
prerequisites for the key users had to be fulfilled. Most of the issues emerging at the start of 
the usage phase (Phase 1) were related to the fact that the ERP system had no priority for both 
users and managers. Only after the organization enabled key users during the subsequent 
phases, they were able to develop boundary crossing mechanisms.

First of all, the managers had to assign some of their subordinates with the key user function. 
However, the organization did not provide clear guidelines about the skills and knowledge a 
key user had to possess. There was no description available of their tasks and responsibilities 
and this led to a random way of assigning key users. A majority of the key users received 
their role because they had ‘time for extra tasks’, regardless of their affinity or skills with 
ERP or IT.1 Moreover, many of the assigned key users had to fulfill their task part-time. A 
logical choice because some of the locations were small and just didn’t have enough users 
to keep a fulltime key user occupied. However, managers and user permanently prioritized 
tasks they regarded as ‘primary’ over spending time with the ERP system. Key users had to 
fulfill maintenance and logistic tasks before they could spend some of their limited time 
on learning the ERP system and transferring knowledge about it. This made it very hard for 
them to effectively carry out their key user role.

1 One of the quotes that form this example: Key User 3 (Phase 1): Most of the key users have been assigned without thinking about 
their specific skills and knowledge. I have seen many cases in which colleagues were assigned by their subordinates in a formal mail that 
stated ‘From now on you are the key user in the ERP system’. Subsequently the key user responded with ‘Ok, what do I have to do, and by the 
way, what is an ERP system?’. Well, I think that says enough about the way we initially assigned key users to support the end users, don’t you 
think?

3. Boundary Crossing M
echanism

s 
ERP in the Post-Im

plem
entation Phase

75



Just after the system had been live over a year, top management had picked up enough 
signals from the business units about the inadequate fulfillment of the key user role. In order 
to grasp the exact problems, a task force was initiated to get more insight in the key user 
issues. A survey was launched to chart the opinions of key users and managers about their 
recent experiences with the ERP system and their roles. Issues about the lack of priority, 
time and uncertainty about the key user role in general were reported. The task force formed 
a list of action points in order to enable key users. The main points of action included the 
development of general guidelines and procedures for the appointment of key users and a 
clear description of the function. Middle managers were still responsible for the appointment 
of their key users – since they know their personnel best – but are now supported with more 
information about what kind of skills, capabilities and available time a key user should have. 

The task force also started to emphasize the importance of the system for the business to 
managers, key users and ERP users and gave road shows to indicate the ERP system was 
not only about IT but also had serious impact on the way of ‘doing business’. More and 
more managers started to realize they had to prioritize ERP-related tasks and offered key 
users more time to fulfill their key user role. This made key users finally able to do their 
jobs properly, but subsequently gave way to the emergence of a lot of new and challenging 
knowledge barriers to overcome. 

3.4.2 Crossing Structural Boundaries

Joint Structure: The most prominent mechanism to overcome knowledge barriers was the 
creation of a joint structure between key users, users, managers and other employees 
involved with the ERP system. During the first year and a half, key users struggled with 
communication about the ERP system. They had a hard time to connect users with the 
right knowledge holders to solve ERP issues. This was also the case when key users tried 
to find complementary expertise about a specific topic, like process descriptions. Next to 
finding the right person to receive or share knowledge with, key users also reported they felt 
unconfident about the path they had to take to solve specific topics. 

Consequences of the unstructured and ad hoc way of communicating between stakeholders 
of the ERP system led to several undesirable outcomes. One of the prime examples included 
a workaround at one of the business units causing serious problems for other business units. 
After a system update, labels for outgoing packages did not only have to include a barcode 
but also an article code. The business unit responsible for packaging adhered to this change 
and added the article code on the label. However, they did not use designated feature for 
this, but used a workaround to adjust the label in another program and import it back in 
the ERP system. Although the packages were labeled correctly, business units receiving 
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the packages were unable to scan them. Many days were spent to locate the cause of this 
problem. Several business units assumed the scanners were malfunctioning and tried to 
repair them. Only after some key users of different units informally met, they discovered 
more business units faced the same problem with the scanners. Shortly, the cause of the 
problem was found. In order to add the article code in the ‘workaround program’, ERP users 
had to shrink the barcode to make the article code fit. What they did not realize was that 
after resizing the barcode, it would become unusable for the employees that had to scan the 
incoming packages.2 

Figure 3.1 Knowledge Barriers and Boundary Crossing Mechanisms

This was one of the problems that stimulated groups of key users to start developing some 
sort of – informal – structure to be able to communicate about ERP related topics. One of 

2 One of the quotes that form this example: Manager 3 (Phase 1): I can give you an example that we discovered only a few weeks ago. 
The barcodes on some of the labels where not readable anymore. Why? In one of the new releases the article code had to be included in the 
same frame [of the barcode] and someone has shrunk the barcode in order for the article code to fit. However, because the bar code and 
article code are too close to each other the scanner is not able anymore to recognize the difference between the two codes. As a result we were 
unable to scan incoming packages and had to put them in the system by hand. 
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the initiatives was the constitution of a list of key users including their areas of expertise 
and knowledge competences. This list was placed on the intranet and was updated regularly 
when new key users were appointed. Other initiatives included monthly meetings and visits 
between key users to exchange knowledge. After a few months the management picked up 
on these initiatives and decided that these bottom-up actions had to be formalized. A virtual 
structure existing next to the formal hierarchy was established. The structure reflected 
the knowledge sharing network in the organization. The network was set up as an enabler 
for communication between ERP users, key users, managers and policy makers. It also 
supported stakeholders by providing procedures about workarounds or who to turn to in 
case of system issues. 

Responsibility for knowledge databases: Where the mechanism of creating a ‘joint structure’ was 
predominantly aimed at overcoming knowledge barriers of a tacit nature, this mechanism 
was aimed at the codified ERP knowledge. During the implementation and in the first months 
after the ‘go live’ moment of the ERP system, the implementation team provided online-
help files and made general instructions about the system. These databases were managed 
by members of the implementation team, but after the system went live the database was not 
updated anymore. 

First of all, key users were not authorized to access or update this central database. Therefore 
key users and users only were able to document their knowledge within their own local 
business units. This meant that a lot of general problems or frequently asked questions had to 
be solved by each business unit separately, leading to key users reinventing the wheel over and 
over again. After all, (most) key users did not have access to the local repositories of business 
units other than their own. Second, barriers related to obsolete and outdated knowledge 
emerged. The system updates performed after the system went live, and the changing 
procedures about workarounds caused many documents to become rapidly outdated.3 This 
only stimulated key users more and more to draft their own ERP documentation. However, 
the proliferation of all the local initiatives eroded the quality of the documents, since no one 
checked their quality. Therefore errors, wrong procedures or faulty workarounds turned up 
in some of the locally made documents. 

3 One of the quotes that form this example: Key User 10 (Phase 2): Some central unit has to take over the database and manage 
the content. Since the implementation has been finished, large parts of the system have changed or have been updated but the documents 
are not updated any more for the new kernels. Well, and because key users are not able to access those databases, we fall back on local 
knowledge and local documentation. This worries me, because many workarounds have been emerging the last months and many of them 
lead to undesirable outcomes, including corrupted data and problems with maintenance processes.
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During one of the key user meetings - organized as a result of the joint structure - a group 
of key users developed ideas for a new central knowledge repository. They made a list of 
characteristics that should be met by this database. For instance, the database had to be 
managed by a central entity, but should also give key users access to upload and maintain 
documents applicable to their local context. To assure a certain level of quality all the 
uploaded documents should receive a positive check by other key users before they could 
be accessed by ERP users. Also key users should have possibility to rate the documents and 
mark them as superfluous when documents would have become outdated. This idea was 
submitted to the chief information officer of the organization and was eventually approved. 
During the final phase the central knowledge repository was accessible to all the key users, 
providing them with an extensive knowledge database to upload information about ERP 
topics, share instructions and learn about the ERP system from documentation provided by 
key users from all over the organization. 

3.4.3 Crossing Social Boundaries

Identity approval & Involvement of ERP issues: Although key users had to become important 
players in the organization, their identity was not directly confirmed by users and managers. 
Main cause for the ‘identity crisis’ of key users was the hierarchical distance between key 
users and other stakeholders. The lack of approval of the key user role also originated partly 
from the fact that many key users did not feel very comfortable in their new role and felt 
underpowered. 

Hierarchy played an important role in the studied organization and influenced the way 
employees perceived each other significantly. Initially, many of the key users were ranked 
close to the middle management level. Most end users experienced these key users as 
uninformed about what happened and mattered at the level of the users. This also worked 
the other way around when key users were assigned low in the hierarchy. In this case, 
managers felt too much distance with the key users and did not see them capable enough 
to address managerial ERP issues. This harmed the way key users, managers and end users 
communicated and interacted with each other.

After the task force (Phase 1) composed a new policy for the key users, managers started to 
pay attention to the ratio of the key users and diversified the different levels of the key users. 
The most influential aspect that gave key users more confidence to portray their identity as 
ERP expert, advisor and trainer, was the customized education and training program they 
could follow during Phase 2. During the training key users learned about the ERP system, 
but they also received instructions including how to train and teach ERP users. The program 
made it possible for key users to really provide ‘added value’ for users and managers and 
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enable them to share knowledge more effectively, significantly raising the social status of 
key users. 

Bridging interests of stakeholders: The next mechanism by which key users were able to cross 
social boundaries within the organization is based on thinking from the perspective of 
other ERP system stakeholders, including fellow key users, end users, middle managers and 
consultants.

Due to the hierarchic nature of the organization it was hard for users to access middle 
managers and provide them feedback about system changes and their ways of working with 
the ERP. Because of their familiarity with the culture in the organization and their – renewed 
– status as ERP experts, key users were able to act as a bridge between users and management. 
For example, users indicated that a system to solve or report small ERP issues was not in place. 
Key users picked up this feedback and discussed it with the middle management. Eventually 
a system to report minor bugs and problems was installed. This also worked the other way 
around. Managers wanted to instate meetings to become informed about the users and 
their experiences with the ERP, but many users didn’t want to attend these meetings since 
they ‘had no time for such things’. Again, key users acted as a bridge and persuaded users to 
attend these meetings, since it also functioned as an outlet to get in touch with the middle 
management.

Moreover, many users felt discomforted when they had to use the system and reverted back 
to legacy systems. Users faced very strict authorizations making them unable to use specific 
ERP system features. In order to overcome this, key users brokered deals with middle and 
even top management to provide users with less stringent authorizations. This motivated 
end users to start using the ERP system extensively, since it would offer them more advantages 
than the legacy systems. 

3.4.4 Crossing Cognitive Barriers

Practical Learning Environment: Key users made knowledge about the ERP systems’ logic easier 
to understand for end users and managers. They did this by providing a practical learning 
environment. Although many of the end users received ERP training, they had difficulties to 
apply the subject material to their daily work situations. Users experienced that the training 
was too general and many examples did not relate to their local context. For instance, 
exercises were related to machines and procedures completely different than the machinery 
in their own work situations. Moreover, many users found the material very abstract, as 
trainers would teach in depth knowledge about the principles of the ERP systems and the 
process chains are integrated in the system. Due to the lack of common ground many users 
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were passing on the training and a lot of no shows occurred at the trainings at the ERP 
training center. 

As a result many ERP users did not receive any training at all or became frustrated by the fact 
that all the material they learned about during their training was hard for them to apply in 
their own job setting. At several departments key users started to develop more practical 
ways to train users by appealing to the local context of end users. A simulation room was 
arranged to practice the exact actions users had to perform during their normal work 
tasks. A complete room was turned into a warehouse4. During the training, users practiced 
different practical situations, like what to do when parts would come in or how to order 
spare parts from outside suppliers. The practical learning environment inspired the users 
(and also participating managers) and provided a useful link with the theoretical training 
they had received at the main training facility. Moreover, instead of learning about abstract 
ERP transactions, users now learned about actual job processes. So, by translating the ERP 
language towards practical and contextual knowledge the cognitive distance between users 
and the trainers and educators was decreased. 

User Community of Practice: The practical learning environment stimulated users to share 
their knowledge about the system. Still, many users reported that they struggled due 
to an overload of new system, business and process knowledge. Although key users were 
increasingly relieved of their regular job functions, they still experienced high workloads and 
acknowledged they lacked time to give all users the necessary attention. Several users already 
met on a regular basis to discuss the ins and outs they experienced during their system use. 
Key users started to pick up on this, and started to organize communities of practice. Users 
who performed similar tasks or who were engaged in the same task domain were encouraged 
to interact with each other and share their best practices. As a shared purpose they would 
support each other regarding the ERP system on a regular basis. 

By forming different communities of practice among end users, key users were able to 
connect users while they could ease their workload. Within the communities of practice, 
users applied peripheral participation to teach one another about their experiences with the 

4 One of the quotes that form this example: Key User 6 (Phase 2): We try to make a distinction with regard to training and education. 
Some of the online help lessons are easy for users to read in their own time. However, specific user instructions which include a lot of text 
are much easier to understand in context that is more practical and enables implicit knowledge. For example, we have a room that has been 
decorated like a warehouse, including shelves with products and parts, to provide users a detailed and practical overview of what we expect 
from them and how to have to perform certain tasks. We notice that many users profit from this method and become enthusiast to learn 
about the possibilities of the new system.  
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system. Over time more and more different sub communities emerged covering different 
ERP knowledge domains. The main role of the key users was the coordination of the multiple 
communities of practice and facilitating users to participate in the communities. 

3.4.5 Key User Roles

Looking back at the six different mechanisms applied by key users to cross structural, 
social and cognitive barriers, we argue that three types key user roles originate from these 
mechanisms. These include the expert role, the collaborative role and the educational role 
as depicted in Figure 3.2.

Figure 3.2. Overview of Boundary Crossing Mechanisms and Key User Roles

The expert role can be seen as the most reactive key user role and is predominately demand-
driven. After all, due to their status as ERP experts; managers and other key users start 
involving key users in specific ERP related ‘projects’. For instance the development of training 
programs, configuration of user authorizations and the editing of instructions. As most key 
users have expertise in a specific domain of the ERP system, they are needed by multiple 
stakeholders to share their knowledge and skills with them. Important aspects for key users 
to successfully fulfill this role are the continuous development of their knowledge and the 
recognition of the key user as an expert by users, managers and consultants.

The collaborative role is mainly aimed at bridging gaps between ERP stakeholders and 
brokering between end users and middle management. The role is crucial since key users 
connect a knowledge holder (e.g. other key users with different knowledge domains) 
with someone who demands a certain body of knowledge. Frequent issues can be solved 
efficiently and experience of key users from other departments can be used to effectively 
overcome barriers that are already taken by others. Key users can act as a linking pin between 
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users and managers and bridge their differences.  The collaborative role has an informal and 
formal nature. However in order to function efficiently, it is important for an organization 
to install a formal structure that enables key users to act as a buffer. In this way the formal 
regulation of organizational processes, functions and individuals can decrease the effects of 
environmental uncertainty or scarcity significantly. 

The educational role is predominantly supply driven. In order to use the system and its 
transactions effectively, end users need a certain amount of theoretical education to grasp 
the basic principles of the ERP system. However, this is not enough for most end users 
because this knowledge is abstract and hard to apply in everyday work situations. Therefore 
key users have to provide practical exercises for users to really understand how to use the ERP 
system. This is not only important for their general knowledge level, also the development of 
a shared understanding and a shared language with other ERP stakeholders is valuable. Next 
to that, key users may also have a proactive role in one or more communities of practice with 
end users. This includes leading the start-up of communities of practice or supervising them 
on a regular basis. 

The three roles are all equally important for key users to fulfill since they are interdependent, 
but key users are also dependent on the degree to which other key users fulfill their roles. 
For instance, when key users start referring users to other key users (collaborative role) they 
enable the expert role for their colleague’s. This is also the case for the educational role of key 
users. When users approve the key users as experts, they are more likely to be confident and 
willing to teach end users about the ERP system. 

3.5 Discussion 

The objective of the study was to provide more insight in the ways key users act as knowledge 
managers and boundary spanners during the ERP usage phase. Despite the recognized 
importance of key users during the implementation phase, little is known about their role 
in the ERP usage phase. This includes how key users overcome knowledge barriers during 
this phase (Santhanam et al. 2007). Our study applied the theoretical perspective of cross 
boundary knowledge transfer to distinguish six mechanisms used by key users during the 
ERP usage phase. We show that key users applied these boundary crossing mechanisms to 
bridge the gaps between knowledge about software, organizational processes and different 
functional areas. The six mechanisms are aimed at increasing knowledge transfer and 
overcoming knowledge barriers, thus indicating the pivotal position of key users during the 
ERP usage phase. We echo outcomes of previous work on key users (Wu and Wang, 2007; 
Lorenzo et al. 2012), however to our knowledge we are the first to examine key user roles 
during the ERP usage phase.
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Prior research has examined the roles of important ERP-related stakeholders intensively, 
including consultants (Yin et al. 2011), managers (Liang et al. 2007) and IT professionals 
(Santhanam et al. 2007). However, insight in how the key user role is structured is lacking. 
To fill this gap in current research, we distilled three roles that incorporate the main tasks 
and responsibilities of key users. We found that a key user role consists of a collaborative, 
educational and expert component. Moreover, our results indicate how an organization can 
enable key users firstly to fulfill their roles effectively. 

The next contribution relates to the role key users played in previous research (Ko et al. 2005; 
Ifinedo, 2011). While the majority of the research focused on key users as passive recipients 
of knowledge from consultants. Our results indicate that key users have a dual role. On the 
one hand they absorb software, business and process knowledge. On the other hand, they 
create contextualized knowledge and transfer it to a whole range of stakeholders. Next to 
that, it is important to emphasize the influence of social factors during knowledge transfer, 
such as dealing with conflicts and reaching comprise (bridging interests of stakeholders) and 
brokering with other key users to facilitate knowledge transfer (joint structure). This is in 
line with previous work about knowledge brokers (Pawlowski and Robey, 2004), who argue 
that the role of a knowledge broker is relevant when differences in practice (e.g. users and 
managers) are significant. 

Finally, this study enriches and elaborates theory on cross boundary knowledge management 
(Pan and Mao, 2013). Although it is a robust theory with high explanatory power, it is still 
lacking sufficient application in empirical research (Rau et al. 2012). We contribute to this 
literature by applying it in an ERP system context and by identifying several mechanisms based 
on our results using the three key dimensions of cross boundary knowledge management. 

3.5.1 Implications for Practice

The recognition of the essential role that key users can fulfill during the usage phase of ERP 
systems is the most important implication for practice. However, several prerequisites have 
to be met before key users are able to cross boundaries and overcome knowledge barriers. 
By this, we mean that organizations need to accommodate key users by providing them with 
an infrastructure at the beginning of the ERP implementation. Management has to take into 
account key users’ tasks and responsibilities have to be clear from the start and they may 
cautiously select employees who are suited to become a key user. Next to that, managers have 
to be prepared for the consequences of one of their subordinates becoming a key user. Key 
users have to invest a substantial amount of time and effort in their new role and have to be 
facilitated by their managers. Especially in organizations where ERP systems are not directly 
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impacting the primary process, it is not immediately apparent for managers to allocate time 
to the ERP system and key users. 

Another implication for practice is that the six boundary crossing mechanisms may act as 
best practices for organizations using ERP systems. For example, jointly designing a formal 
structure to exchange knowledge is a mechanism that has been described and applied 
in multiple contexts (Bechky, 2003; Rau et al. 2012). By supporting and facilitating these 
mechanisms from the start of the ERP implementation, organizations may benefit more 
effectively from the ERP system. Also the timely involvement of key users during the ERP 
implementation phase is an aspect that may function as a best practice, as they are enabled 
to absorb contextual knowledge and get the feeling of being involved and noticed. 

Finally, theory on cross boundary knowledge mechanisms indicates that an ERP 
implementation is not finished when the system is implemented (Santhanam, 2007). The 
phases afterwards are crucial to translate the possibilities of the system to benefits for 
the organization. Hence, organizations may take into account that successfully using an 
ERP system requires ongoing effort, even when the implementation is considered to be 
successful. 

3.5.2 Limitations & Implications for Further Research

This study contributes to theory and practice, yet it still has some limitations. First, our 
study has been conducted within a public organization. The characteristics of these types of 
organizations differ from private organizations. For instance, the lacking link to the market 
mechanism plays a role during ERP system usage. Since the threat of market failure is absent 
or less apparent, public organizations tend to be less ‘urged’ to optimize their ERP system use 
(Sommer, 2011). Therefore further research may explore different types of organizations (e.g. 
low/high tech or hierarchical/flat organization) to compare how key users structure their 
role and cross knowledge boundaries. Still, we argue that – although some differences exist – 
our results can be generalized to different contexts because the ERP system is a Commercial-
off-the-Shelf package. Many of the features are best-practice based on private organizations, 
meaning that many of the requirements for key users are comparable for public and private 
organizations since many of the ERP features are alike. 

Finally, although we studied the organization for over a year and a half during the ERP usage 
phase, it is hard to make statements about the effectiveness of its key users. Despite the 
positive outcomes of the applied boundary crossing mechanisms, it is hard to state to what 
extent the system has been more successfully than before. After all, the efforts (e.g. the six 
mechanisms) of key users are aimed at supporting ERP stakeholders and increasing their 

3. Boundary Crossing M
echanism

s 
ERP in the Post-Im

plem
entation Phase

85



level of system usage in the long run. This limitation is in line with the ongoing discussion 
about ERP system success measurements (Tate et al. 2014). Future research may provide more 
insight in how the effectiveness of key users can be measured and how their efforts contribute 
to the long term success of an ERP system. For instance, by following organizations who are 
utilizing ERP systems in longitudinal research designs. All with all, we argue that this study 
provided an initial approach to explore the role of key users during the ERP usage phase. Our 
contribution lies in distinguishing knowledge barriers and their accompanying boundary 
crossing mechanisms. 
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Chapter 4



4. ERP System Usage: The Role of Control and Empowerment

This article is published as:
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Abstract

Organizations have made significant investments in enterprise resource planning (ERP) 
systems with the strategic expectation that employees will utilize this technology to enhance 
organizational performance. However, research indicates that ERP systems are underutilized. 
In order to disentangle the challenge of underutilization, this paper addresses the impact 
of organizational control and empowerment on infusion - the deep and comprehensive 
usage of an information system. Moreover, it also tests whether infusion will lead to higher 
levels of ERP system success. Data from a sample of 260 matched pairs of ERP system users 
and their supervisors were collected and analyzed. Results indicate that empowerment is 
positively related with infusion, whereas an inverted u-relationship has been found for 
organizational control. The critical link between infusion and ERP system success was found 
as well, meaning that the more users utilize the system to its fullest extent, the more likely 
the organization is to attain ERP systems’ promised benefits.ER
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4.1 Introduction

Many organizations have implemented an enterprise resource planning (ERP) system over the 
past decades. ERP systems are commercial software packages that integrate the information 
flowing through a company - financial, accounting and customer information. These systems 
offer organizations benefits such as improved integration of business processes, improved 
decision-making and higher profitability (Dery et al. 2006). Estimates indicate that around 
75 per cent of large organizations have implemented ERP, and firms in the Fortune 500 even 
show an implementation rate of 80 per cent. Despite the high implementation rates of ERP 
systems, ERP failures account for over 60 per cent. Losses range from $6 million to well over 
$100 million, and numerous organizations even going out of business (Morris and Venkatesh, 
2010).

While the stories about the large number of ERP failures continue to exist, Yu and Mishra 
(2009) argue that even if a system is implemented successfully, this does not automatically 
mean that the organization will perform better. When the users of the technology do not 
use the system to its fullest extent, the benefits of information systems are unlikely to be 
obtained and subsequent increases in performance will not occur (Murphy and Chang, 
2012). Underutilization of ERP systems is a serious challenge for many organizations 
(Hsieh and Wang, 2007). Next to the managerial side of this challenge, there remains 
a poor understanding of the effect of utilization of ERP systems on the work context of 
the ERP users and the way users incorporate such a system in their daily work routines 
(Dery et al. 2006). Hence, this article focuses on infusion, which is regarded as ‘the highest’ 
level of system usage, that is using the ERP system to its fullest extent (Tennant and Mills, 
2011). Compared with the implementation of simpler technologies often studied in prior 
individual-level research, like technology acceptance (Davis, 1989), implementation of ERP 
systems has broader organizational impacts. ERP fundamentally changes the nature of tasks, 
workflows and, by extension, jobs themselves (Morris and Venkatesh, 2010). One of these 
organizational changes is an increase in control and empowerment, which employees may 
perceive when using an ERP system (Elmes et al. 2005).

First, ERP systems are structured to support organizational control in many ways. For 
example, ERP systems promote organizational discipline through constraining users to 
follow prescribed processes and by limiting access to transactions to specific organizational 
roles. According to Elmes et al. (2005), this mirrors bureaucratic features such as the application 
of consistent rules to operations and a clear-cut division of labor with specialized experts 
in each position. ERP systems can be used to support organizational control because of 
their ability to standardize and integrate processes. They provide more transparency across 
the organization. Second, studies recognize the empowering aspect of ERP (Sehgal and 
Stewart, 2004). Due to increased visibility of data and expanded job scope, employees can 
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become more responsive to others within the organization. Benders et al. (2009) identified 
empowerment as one of the organizational benefits of having an ERP. These authors show 
that ERP systems can be empowering because they increase both user accountability and 
autonomy: users receive ownership of the system.

Although prior research has provided insights in organizational control, empowerment and 
infusion, the concepts have been studied separately (Tennant and Mills, 2011). Moreover, 
according to Benders et al. (2009), little research has been conducted, aimed at exploring and 
understanding impacts at the individual level during the implementation of the ERP, let alone 
how these individual impacts are translated to the performance of the ERP system. It is our 
goal to fill this void in the literature by studying in which way control and empowerment are 
related to infusion. Subsequently, we assess how infusion relates to the performance of the 
ERP. In contrast to previous studies looking at control and empowerment in an ERP context, 
this study will apply a matched pair methodology instead of a single source methodology to 
measure these concepts (Sia and Tang, 2002; Ng and Kim, 2009).

4.2 Theoretical Framework

4.2.1 Deep System Usage: Infusion

Individual-level system usage refers to how an individual user employs of one or more features 
of a system to perform a task (Burton-Jones and Straub, 2006). Although system usage is one 
of the most frequently reported measures of system implementation success, the construct 
remains theoretically ambiguous (Tennant and Mills, 2011). However, the work of Burton-
Jones and Straub (2006) has provided more clarity, as they differentiated between lean and 
rich measures for system usage. Lean measures mainly refer to the amount of user log-ins or 
the amount of time ERP users utilize the system. Rich measures also include in which way 
users use the system and how they fulfill their tasks during ERP system usage (Burton-Jones 
and Straub, 2006). The majority of research regarding system usage has applied lean instead 
of rich measures. 

As consequence, lean measures cannot assess whether the usage behavior implies shallow 
and superficial use, or whether it implies deep and sophisticated use of the ERP system 
(Schwarz and Chin, 2007). When users obtain knowledge of, and interact with the ‘deep 
structures’ of an information system, they can become more productive. As Gallivan (2001) 
states, it is not technology use (frequency or duration) per se that matters as outcome of 
interest, but rather how extensively the system is used by the user to carry out tasks. Despite 
its importance, deep system use continues to be an understudied area in the information 
system domain (Yu and Mishra, 2009).
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In order to measure system usage with rich measures, the concept of infusion will be applied. 
Infusion can be seen as deep system usage and refers to the latter aspects of systems 
implementation, which include acceptance and routinization (Cooper and Zmud, 1990). 
Acceptance is reflected by the users’ commitment to use the system. Routinization can be 
seen as the state where the use of the information system is no longer perceived as out-of-
the-ordinary, whereas infusion relates to the process of embedding an information system 
deeply and comprehensively within an individual’s or organizations’ work system. Hsieh 
and Wang (2007: 4) acknowledge this and extends the idea of deep usage by defining it as: 
‘the extent to which an individual fully uses a technology to enhance productivity and the 
degree to which they find ways to extend its productivity contribution to tasks not originally 
envisioned by the managerial adopters’. In this study, infusion is seen as a multidimensional 
concept and consists of three subtypes. Extended use is defined as using most, if not all, of the 
system features to complete tasks (Ng and Kim, 2009). Integrative use can be seen as using the 
system to establish, enhance or reinforce linkages among tasks (Ng and Kim, 2009), whereas 
emergent use is defined as using the system in an innovative manner to support tasks (Saga and 
Zmud, 1994).

4.2.2 Organizational Control

Kayas et al. (2008) define organizational control as: ‘attempts by the organization to 
increase the probability that individuals will behave in ways that will lead to the attainment 
of organizational objectives’. Assuming that organizations have objectives and that 
individuals working in organizations are purposeful and goal seeking, their goals may differ 
from the ideal state. Therefore, controls are necessary to engage workers in instrumental 
rational action that is aligned with the firm’s objectives. The ‘panoptic’ characteristics of 
ERP allow management a greater ability to verify procedural adherence (Sia and Tang, 2002). 
This metaphorical panopticon provides the ability to ‘gaze’: continuous surveillance that is 
hierarchical and one-way. Zuboff (1988) considered information technology as a form of an 
information panopticon that exerts the ‘gaze’ through IT-based representations. Since all 
user actions can be observed and information can be stored real-time within an integrated 
common database, ERP systems are able to provide a ‘gaze’ on a continuous basis (Zuboff, 
1988). Moreover, a growing body of work has demonstrated the capability of ERP to allow 
greater monitoring  of  users  and  the  ability  to  enforce  compliance and  reduce  trust  
between employees (Lowe and Locke, 2008).

Sia and Tang (2002) categorize the panoptic power of ERP systems in three dimensions: 
(1) comprehensive system tracking capability; (2) enhanced visibility to management; and (3) enhanced 
visibility to peers. ERP as an IT infrastructure has various features that facilitate the gathering, 
tracking, reporting and analysis of workplace behaviors. ‘Best practice’ management tools are 
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in place to capture and track performance data (e.g. profitability analysis). These enhanced 
functionalities enable managers to track and view the performance of workers as they can 
analyze data in real-time with fine granularity. Visibility between workers and their peers 
is also increased. For instance, the common database used by the ERP will also imply data 
interdependency between peers. In this regard, data errors, inconsistencies or lack of certain 
data can be seen and reported by others (Sehgal and Stewart, 2004).

ERP systems are able to reinforce or establish control structures that are desired by 
management. Lowe and Locke (2008) observe that ERP technology is regularly associated 
with downsizing, job deskilling and that if offers a new way of increased management 
control. Elmes et al. (2005) indicated that many employees resisted to these ‘new ways’ of 
organizational control. This resulted in complaining about, or even avoiding interaction with 
the system because the ‘control aspects’ of the ERP would distract users from their work tasks. 
Moreover, the system tracking capability of ERP systems provides real-time information 
about who processed which transaction or who made specific errors. When management or 
peers use this function to control their subordinates or colleagues, users are less inclined 
to use the system extensively (Murphy and Chang, 2012). Also, when ERP users feel controlled 
extensively due to the system tracking capability, they also perceive to be less trusted and 
relied on by the organization (Teoh and Teo, 2010). This will lead to less motivation for users 
to explore all the functions of an ERP system. Hsieh and Wang (2007) indicate that although 
usage may be compulsory, employees still have the discretion about the level of use, or how 
to use the system to support their tasks. This means that organizational control may lead 
to a certain level of usage but that it is detrimental to the extra role level of usage, namely 
infusion. Therefore, it is hypothesized:

H1: The greater the organizational control a user of an ERP system experiences, the lower the 
infusion of an ERP system user will be.

 
4.2.3 Empowerment

Other studies highlight the potential of ERP to facilitate efficiency and effectiveness by 
enabling decentralized decision-making, empowerment and job enrichment (Benders et 
al. 2009). Although an ERP can act as a way of control, it can also offer ERP users a tool 
for empowerment (Murphy and Chang, 2012). Empowerment rationalizes the system 
by removing or minimizing organizational barriers and giving employees the means 
(information, authority and autonomy) by which they can achieve institutional objectives 
more efficiently and effectively (Elmes et al. 2005). ERP characteristics such as greater access 
to information, improved opportunities to utilize and manage data and the capacity to 
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decentralize decision-making are likely to result in more autonomous working conditions 
for all users and are subsequently seen as an enabler for empowerment (Kayas et al. 2008).

The means of authority, autonomy and information can all be provided by a range of specific 
ERP characteristics. Increases in both information and autonomy can emerge due to 
process-oriented job expansion of ERP systems (Sia and Tang, 2002). This promotes greater 
cross-functional integration like expanding a worker’s job scope. It allows ERP users to 
make decisions that previously had to be formally referred upwards in the hierarchy or to 
another department. In this way, increases in information and knowledge will increase the 
power of users to get their work done. For example, a sales clerk in an ERP context where 
finance and material management are integrated may simultaneously prepare sales invoices, 
receive cash and order replacement inventory. Similarly, vendor payment may be initiated 
by the receiving clerk upon receiving the ordered items. The expanded job scope has thus 
made the jobs of some workers more significant or ‘powerful’ than before, which directly 
contradicts the traditional control principle of ‘segregation of duties’ in the accounting and 
auditing literature. 

These changes provide employees with a ‘value added role’. Within this role, users can exercise 
more discretion and responsibility as their amount of authority increases with regard to 
their previous roles. In this study, we assume that empowerment positively influences ERP 
users; however, it is worth noting that expanded job scope can make ERP users feel more 
put upon and expected to perform ‘over and above’ outside their pay grade, resulting into 
negative outcomes (Elmes et al. 2005).

While we acknowledge that empowerment is a contested term (Howcroft and Trauth, 
2008), useful for this study are the forms of empowerment identified by (Sia and Tang, 2002; 
Ng and Kim, 2009). Firstly, user competence can be seen as an individual’s belief in his/her 
potential to perform activities with skill. When users consider themselves competent to use 
the ERP system, they will use the ERP system in a deeper and richer way (Bandura, 1997). Users 
who are competent with the target system are arguably more proactive in using it and would 
propose ways to fully utilize the IS beyond customary usage (Bassellier et al. 2001). Usage impact 
is the degree to which an individual believes that they can influence how a job is done or the 
outcomes of a job. With the expectation of significant impact resulting from a particular 
usage level, the user will be more engaged. This leads to investments of work efforts in order 
to proactively exploit the ERP system to its full potential (Ng and Kim, 2009). Usage meaning 
is the value of a work goal as judged against the values and ideals an individual holds (Sehgal 
and Stewart, 2004). When a user perceives the value of system usage to be in accordance 
with their personal needs and desires, the user will perceive such use as being important and 
personally relevant (Sehgal, 2007). When a user perceives system usage to be meaningful, 
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then this individual would use more of the system functionalities to perform tasks (Hsieh 
and Wang, 2007).

User self-determination is the individual’s sense of having choice in initiating and regulating 
actions. Gagne and Deci (2005) postulate that when a user perceives the usage environment 
as supportive and providing opportunities, this user will take initiative to fully use the ERP 
system. Specifically, users who perceive that they have discretion over the manners of system 
usage and who do not have to wait for instructions before proceeding, exploit more of the 
available system functionalities to support tasks and explore new ways to better use the ERP 
system in accomplishing tasks. Procedural formality refers to the amount of validation checks 
and the different roles in the ERP system the user is authorized to use (Sia and Tang, 2002). 
When procedural formality is high, users are restricted with respect to how they use the 
system and which functionalities they have access to. If procedural formality is low, then 
ERP system users have more freedom in how they work with the system. Furthermore, it 
shows that managers trust their employees. When users feel that they are ‘relied’ on and 
receive more power and authority, they will feel empowered (Kayas et al. 2008). Hence, it is 
hypothesized:

H2: The greater a user of an ERP system experiences empowerment (usage-competence, 
usage- impact, usage-meaning, usage-self-determination, procedural formality), the greater 
the infusion of an ERP system user will be.

 
4.2.4 Infusion and ERP Success

From a managerialist perspective, a ERP system has to deliver benefits, like improved 
decision-making and higher productivity, ultimately leading to increased organizational 
performance (Dery et al. 2006). However, ERP benefits for the organization, as a whole, do 
not necessarily equate to benefits for workers. Hence, we define ERP system success as ‘the 
extent to which the ERP system is contributing to the net benefits of individual ERP users, 
groups of ERP users and the organization as a whole’ (Petter et al. 2008: 239). System use is 
typically assessed as a proxy for ERP system success but lacks distinction between shallow or 
deep system usage. Logically, a system that is used only superficially will be less successful 
than a system with users utilizing all the features to full extent (Gable et al. 2008). Doll and 
Torkzadeh (1998) argue that lean measures of system use alone are not sufficient to predict 
ERP success accurately. This is also in line with Petter et al. (2008), who argue that acceptance 
of use itself is not equivalent to ERP success. However, acceptance and subsequent use 
are a necessary precondition to ERP system success. Therefore, usage of the ERP should 
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be examined as an independent or intervening variable in the link between information 
technology and its performance.

This study applies the redefined version of the IS success measurement model from Delone 
and McLean (Gable et al. 2008; Ifinedo, 2011) as it has been developed and validated for 
application in an ERP context. The model consists of four interdependent dimensions. ERP 
system quality refers to the performance characteristics of the ERP package with regard to the 
accuracy, reliability and efficiency. ERP information quality refers to the characteristics of output 
provided by the ERP system with respect to timeliness, availability, understandability and 
relevance. Individual impact is concerned with the effect of the ERP system on the individual. 
Often individual impact is assessed by increased individual’s productivity, extent of learning 
and improved decision effectiveness. Organizational impact refers to the benefits that the 
organization derives from its ERP system. This is measured by the extent to which factors 
like customer service, decision-making processes and cost reduction have been enhanced.

Studies of the relation between deep ERP system use and ERP system success are scarce. 
However, Burton-Jones and Straub (2006) found a strongly significant relation between 
system usage and task performance. Other prior work has found correlations or significant 
relations between distinct measure of system use and ERP benefits (Kositanurit et al. 2006; 
Halawi et al. 2007). Moreover, Hsieh and Wang (2007) argue that an ERP system that is fully 
utilized by its users will lead to a higher ERP system success and subsequently brings the 
organization the promised benefits involved with the implementation of such a system. This 
leads to the final hypothesis (Figure 4.1):

H3: The greater the infusion of a user of an ERP system, the greater the ERP system success 
will be.

Figure 4.1 Research Model including Hypotheses
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4.3 Methods

4.3.1 Research Design

Data have been collected within a military public-sector organization in the Nether- 
lands, which employs around 60,000 people. During the study, the organization has been 
implementing an organization-wide ERP system in order to integrate financial and logistics 
material management. At the time of the data collection, the system had been ‘live’ for over 
18 months, meaning that most users were accustomed with the use of the ERP system. For 
the purpose of this research, a user is defined as someone working in an operational or 
management unit of the organization. The business processes completed by the ERP users in 
this study include the maintenance of high- tech equipment and performing tasks related to 
logistical processes (warehousing and configuration management).

The ERP has been configured with the strategic intent of increasing organizational 
efficiency and effectiveness. Although the main goal of the ERP implementation was 
aimed at standardization regarding processes and procedures, another aim of the ERP 
implementation was directed towards decentralizing decision-making capabilities. Due to 
the public nature of the organization, the ERP system has been configured in such a way 
that several administrative layers could be cut out, optimizing the efficiency of financial and 
logistics management. This configuration made sure that operational users would have the 
authority to make decisions they could not perform within the legacy system. However, 
as configuration is a type of ERP system customization of the least invasive kind, it only 
changes the ERP system along the lines of the ERP system-provided standards (Benders 
et al. 2009). This means that although decentralization of decision-making for operational 
users is emphasized, features of ERP systems such as centralization, standardization and 
formalization are more than apparent. We argue that aspects such as increased monitoring 
and reporting by managerial users can occur, whereas operational users profit from increased 
decision-making authority. Once more indicating the duality caused by the pervasive nature 
of an ERP system.

During the data collection, 432 users out of the organization were randomly selected across 
functions and departments and approached with a request to answer the questionnaire. A 
total of 278 complete responses were returned, providing a response rate of 64.3 per cent. 
From the respondents’ units, all supervisors filled out a survey to rate the degree of infusion 
and performance of their employees. In total, 81 out of the 99 supervisors (81.8 per cent) 
rated their subordinates, resulting in 260 matched pairs of supervisors and ERP users.
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4.3.2 Measures 

Control Variables: Gender, age, tenure, job level, perceived usefulness, perceived ease and 
former IT experience have been included in the research model to control for their effects 
on infusion. Especially former IT experience is an important control variable. Ifinedo (2011) 
found that employees with computer/IT literacy or knowledge can work better with the 
new ERP system and are better at understanding the technical and semantic qualities of 
such systems. Next to that, perceived usefulness and perceived ease of use were included to 
control for their effects on infusion (Davis, 1989).

Organizational Control and Empowerment: Control has been measured using the control scale 
of Sia and Tang (2002). This scale consists of three dimensions with four items: system 
tracking capability, enhanced visibility to peers and enhanced visibility to management. 
The items in this scale include ‘The ERP system provides very accurate information about 
how well and badly I have done my work’ and ‘My supervisor is constantly updated on the 
status of my work performance’. Empowerment has been measured using dimensions from 
two separate empowerment scales. The dimension ‘procedural formality’ from Sia and 
Tang (2002) has been used in the survey, next to the four dimensions of the empowerment 
scale (Ng and Kim, 2009) including user competence, usage meaning, usage impact and 
user self-determination. Items from these dimensions are for instance: ‘I have significant 
autonomy in determining how I use the ERP system’, ‘I have mastered the skills necessary for 
using the ERP system’ and ‘Using the ERP system is meaningful to me’.

Infusion (ERP User and Supervisor): Infusion has been incorporated in both the survey for ERP 
users as their supervisors. It has been measured using the scale of Hsieh and Wang (2007). 
This scale consists of three dimensions: extended use, integrative use and emergent use. 
According to Podsakoff et al. (2003), one of the major causes of common method variance is 
obtaining measures of both the predictor and criterion variable from the same rater or 
source. Therefore, the supervisors had to rate the level of infusion of their direct subordinates. 
A separate questionnaire had to be filled in by the supervisor of each ERP user. The validity 
of this rating stems from supervisors’ cooperation with their subordinates. Moreover, 
supervisors submitted reports about the system usage behavior of their subordinates. 
The supervisors and their subordinates could be matched by using the first and last two 
digits of their personnel numbers. The dimensions have been measured using items such 
as: ‘I fully use the available ERP system features to complete my tasks’, ‘I use the ERP system 
to coordinate multiple tasks’ and ‘I use the ERP system in novel ways to complete my tasks’.
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ERP System Success: In order to measure ERP success, the adapted version of the DeLone and 
McLean model for IS success has been adopted in the survey (DeLone and McLean, 2002). 
Gable et al. (2008) developed and validated this multidimensional IS success instrument 
for ERP systems and the instrument has been applied and tested in three separate studies. 
It consists of four dimensions: system quality, information quality, individual impact and 
organizational impact. By applying these four dimensions, the multidimensional and 
complex nature of IS success could be captured. Moreover, it features strong construct 
validity and has been rigorously tested within the context of ERP to ensure validity (Petter 
et al. 2008). The items in this scale included for example: ‘The ERP system gives me usable 
information’, ‘Our ERP system enhances individual productivity’ and ‘Our ERP provides a 
high level of reliability’.

All items made use of a five-point Likert scale, with anchors ranging from strongly disagree 
(1) to strongly agree (5). After entering all questionnaires, the reliability of the scales has been 
tested by examining the Cronbach’s alpha of the scales. All were higher than the recommended 
0.70 (Bryman, 2012).

4.3.3 Sample Demographics

The demographic characteristics of the 260 respondents were as following. Out of the 260 
respondents, 78.8 per cent was male and 21.2 per cent female. The mean age was 40.5 years 
[standard deviation (SD) = 8.2], ranging from 19 to 60 years old. Average tenure was 16.8 
years with an SD of 8.4. Furthermore, 65.2 per cent of the users were operational users, 
whereas the remaining 34.8 per cent were managerial users. The average user worked 
2.39 years with the ERP system, and they worked around 7.30 years with the legacy system. 
Although the ERP system was only live for 18 months, many users have been using the system 
during the test and migration phase for over a year before it went ‘live’. Therefore, many ERP 
users have had experience with the system for over two years. Former IT experience had a 
mean of 2.75 (SD = 0.50) on a scale of 1–5, meaning that the average IT experience of the user 
is on an average level. Next to the 260 ERP users, also 81 leaders were asked to rate their direct 
subordinates. Out of the 81 supervisors, 84.7 per cent was male and 15.3 per cent female. The 
mean age was 47.2 years (SD = 6.4), ranging from 34 to 62 years. Their average tenure was 18.2 
years (SD = 7.9), and the average number of subordinates they supervised was 6, ranging 
from 2 to 13 subordinates.
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4.4 Results

First of all, the different relationships between all the variables have been investigated using 
the Pearson product-moment correlation coefficients. Empowerment is strongly related to 
infusion (r = 0.388), whereas there is only a small relationship between organizational 
control and infusion (r = 0.152). Looking at Table 4.1, it can also be stated that a strong 
positive relationship exists between infusion and ERP system success (r = 0.446). Control 
(r = 0.087) and empowerment (r = 0.110) only share a small relation- ship with ERP system 
success. Moreover, empowerment and organizational control (r = 0.011) share a very small 
correlation with each other. In order to test whether the variables are truly unrelated, the 
discriminant validity of all variables has been tested. These were smaller than 0.85 for all the 
variables, meaning that the different variables are not measuring the same aspect in different 
ways (Bryman, 2012).

Table 4.1 Correlations

Variable Mean S.D. 1 2 3 4

1. Empowerment                                             3.01 .71 -

2. Organizational Control 2.82 .73 .011 -

3. Infusion 2.80 .96 .388* .152 -

4. ERP System Success 2.79 .83 .110 .087 .446* -

*Significant at the 0.05 level (two-tailed).

Figure 4.2 Results of the Measurement Model (*p < 0.05)
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Table 4.2 Multiple Regression Analysis 

Variable Model 1 Model 2 Model 3

β SE β SE β SE

Gender -0.022 0.086 0.012 0.070 0.031 0.221

Age 0.019 0.014 0.045 0.012 0.027 0.016

Tenure 0.103 0.018 0.153 0.016 -0.031 0.017

Job Level                                                             0.050               0.041                       0.066               0.039 0.044 0.030

ERP System Use -0.093 0.027 -0.077 0.023 0.076 0.022

Former IT Experience 0.033 0.164 0.002 0.160 -0.019 0.146

Organizational Control 0.131 0.107 0.032 0.100

Empowerment 0.582* 0.104 0.312* 0.114

Organizational Control (Quadratic) -0.585* 0.134

F 1.80
11.46* 

16.76*

R² 0.067 0.395 0.524

R² change -
0.328 

0.129

N 260 260 260

*Significant at the 0.05 level (two-tailed). - Dependent variable: infusion.

Secondly, hierarchical multiple regression (Table 4.2) was used to assess the ability of control 
and empowerment to predict the levels of infusion, after controlling for the influence 
of control variables. Three models were assessed. In the first model, the control variables 
have been included. Clearly, none of the control variables make a statistically significant 
contribution. In the second model, all the previous variables plus control and empowerment 
have been entered. Model 2 is significant as a whole with an F-value of 11.46 for p < 0.05. The 
explained variance in infusion of the model is 39.5 per cent, implying an R2 change of 32.8 
per cent. Also in this model none of the control or traditional variables made a significant 
statistical contribution. Empowerment does make a statistically significant contribution to 
infusion. However, control is not found to be significant.

After the variables and the data were explored more in depth, we found patterns which 
could possibly indicate a quadratic effect of control on infusion. Therefore a third model 
was applied to test the variable organizational control more deeply. In this model, the same 
variables as in the second model were included plus a squared variant of control. Model 
3 is also significant as a whole (F = 16.76) for p < 0.05 and explains 52.4 per cent of the 
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variance in infusion. Compared with Model 2, this is a R2 change of 12.9 per cent. In this 
model, empowerment is contributing in a significant way again, whereas control is still not 
statistically significant. However, the quadratic term of control is found to be significantly 
contributing to infusion, meaning that control is not linear but quadratic (inverted U) as 
depicted in Figure 4.3. In final, no multicollinearity has been found in any of the models. VIF-
values ranged from 1.078 to 3.420 and tolerance values were all above 0.10 (Bryman, 2012).

Figure 4.3 Control: Inverted U-relationship with Infusion

In order to get a clear overview of the research model as a whole, structural equation modelling 
(SEM) has been applied. The resulting fit indices suggest an acceptable fit of the model. The 
Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) are above their criterion levels 
(Ullman, 2001). Also the RMSEA is lower than 0.08 (Browne and Cudeck, 1993) and the relative 
chi-square is less than 3 (Ullman, 2001). The relationships in the path model are all significant 
and support the proposed model. As the normal variable of organizational control does 
not make a statistical significant contribution, the quadratic term of organizational control 
has been included in the model. 
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The complete model is depicted in Figure 4.2. Both empowerment (0.386) and control (−0.392) 
affect infusion in a significant way. Next to that, infusion has a strong significant influence 
on ERP success (0.440). Moreover, we found that the relationship between empowerment 
and control was not statistically significant (0.025). In order to organizational control for 
empowerment and control directly affecting ERP success, we examined whether infusion is 
partly or fully mediating the effect. As the direct effects of empowerment (0.070) and control 
(−0.132) are not significant, it can be stated that infusion fully mediates the effect of control 
and empowerment on ERP success (p < 0.05). The predictors of infusion explain 55.9 per 
cent of its variance, whereas the predictors of ERP success are explaining 42.4 per cent of its 
variance (Table 4.3). 
 
Table 4.3 SEM: Results and Goodness of Fit

Path Coefficients β SE

Empowerment ( → Infusion) 0.386* 0.10 

Control (Quadratic) (→ Infusion) -0.392* 0.99

Infusion (→ ERP success) 0.488* 0.07

Empowerment (→ ERP success) 0.070 0.10

Control (Quadratic) (→ ERP Success) -0.132 0.95

Empowerment (→ Control) 0.025 0.68

Explained Variance R²

Infusion 0.559

ERP Success 0.424

Fit Indices Model Desired levels

χ²/df 1.675 <3.00

Comparative Fit Index 0.983 >0.90

Tucker-Lewis Index  0.972 >0.90

RMSEA 0.055 <0.08

Standardized RMR  0.033 <0.08

Goodness-of-Fit Statistic 0.961 >0.90

Adjusted Goodness-of-Fit 0.920 >0.80

*Significant at the 0.05 level (two-tailed).

 
4.4.1 Hypothesis Testing

Looking back at the hypotheses, the results show that H2 and H3 do not have to be rejected, 
whereas H1 should be rejected based on the found results. We hypothesized that the higher 
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the control an ERP user experiences, the less infused the user would become. The findings 
indicated that when a user experiences a high degree of organizational control, his or her level 
of infusion would be low. However, the results also showed that when a user experiences a 
low amount of control, he or she will also have a low level of infusion. 

So, our findings show that a curvilinear or ‘inverted U’ relationship exists between the 
perceived control and the infusion of an ERP user. This means that when users experience 
relatively low or relatively high organizational control, it will cause a low level of infusion, 
although whenever a user experiences control at an intermediate level, this will increase 
their level of infusion (See Figure 4.3). H2 can be confirmed, meaning that empowerment 
is positively related to infusion. H2 can be confirmed by the regression and SEM analysis. 
Finally, H3 is also confirmed by the SEM analysis. Infusion has a significant influence on ERP 
success.

4.5 Discussion

4.5.1 Implications for Research

Organizational Control and Infusion: The most important finding of this study is the curvilinear 
influence of control on infusion. Elmes et al. (2005) indicate that employees showed resistance 
to the increased levels of organizational control they experienced when using the ERP 
system. Sia and Tang (2002) indicated that the control exerted by the ERP resulted in shallow 
use of the ERP system because users felt distrusted by the organization. The feeling of a 
lack of trust led to less or even no system usage at all (Teoh and Teo, 2010). Following this 
reasoning, the level of control has to be low, in order for ERP users to feel trusted and valued 
by the organization, giving them incentive to use the ERP to its fullest extent. However, 
when the level of control is too low, it will decrease the level of infusion because of 
reduced discipline. When ERP users perceive no control or ‘gaze’ from the management or 
peers, their level of infusion will decrease since they have less motivation to engage in ‘self-
discipline’ and the subsequent deep system usage (Kayas et al. 2008). Therefore, our results 
suggest that an ‘inverted U’ relation of control exists, which implies a trade-off between self-
discipline and the lack of trust and reliance of the organization on the ERP user. Therefore, 
neither low nor high levels of control lead to ERP users using the system in a highly infused 
manner but an intermediate amount of control will.

This control and infusion trade-off clearly shows that control should not be rigorously 
minimized or maximized in order to stimulate infusion. Management may actively regulate 
the amount of organizational control perceived by their ERP users in order to provide the 
users with more individual gains. Moreover, it can be argued that this ‘sweet spot’ of control 
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is subject to differentiations in the personality of users and the kind of work they perform 
(Burton-Jones and Straub, 2006). The optimal point of control and infusion could shift to the 
left or right (Figure 3) according to variations in user or task.

Empowerment and Infusion: Our findings indicate that increases in empowerment induced by 
ERP systems lead to a higher level of infusion among the users. Jones et al. (2006) found that 
a supporting work environment becomes important after the adoption of an information 
system. Ng and Kim (2009) also studied the effect of empowerment on the highest 
level of system use and found that this form of empowerment leads to infusion. They 
indicated that especially user meaning and user competence strongly predict infusion. 
Murphy and Chang (2012) found that an ERP that has been strongly configured towards 
standardization led to more empowerment for managerial users while operational users 
experienced decreased empowerment due to less decision-making authority. We controlled 
for job level but did not find any differences between operational or managerial ERP users. 
This is in line with the proposition of Murphy and Chang (2012), who state that ERP systems 
configured for decentralization of information resources and decision-making can lead 
to empowerment for both ‘types’ of users. This means that when decentralization is 
stressed, all ERP users profit from positive job enrichment instead of only the managerial 
users when purely standardization is emphasized.

Control and Empowerment: While our hypotheses treat control and empowerment as paradoxal 
concepts, many others have hypothesized that control and empowerment are mutually 
dependent (Sehgal, 2007). This would mean that an increase in control would lead to a 
decrease in empowerment and vice versa. Bloomfield and Coombs (1992) questioned the 
boundary between control and empowerment. These concepts seem incompatible because 
the exercise of empowerment implies the exclusion of control over employees. This would 
require that employees have to be trusted to perform in ways that serve managers’ interests 
(Bloomfield and Coombs, 1992). However, Elmes et al. (2005) indicate that empowerment 
and control may not be related in a strictly inverse manner. Instead, each of the concepts 
contributes to the common purpose of aligning individual behavior to the achievement of 
organizational objectives in an independent manner. Managers’ primary task is to optimize 
control and autonomy, rather than attempt to maximize both (Elmes et al. 2005). This is 
echoed by our findings, which indicate that both control and empowerment influence 
infusion but the concepts do not relate to each other. Higher levels of control do not lead 
to lower empowerment and the other way around. Therefore, the results of our study provide 
evidence for the existence of the paradox of control and empowerment. This is in line 
with Simons (1991), who argues that control systems that are used in organizations must 
balance and reconcile empowerment and control to avoid the influence of one element 
over the other.
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Infusion and ERP System Success: Finally, this study found the critical link between infusion 
and ERP success. Our findings show that when users are infused, the success of the ERP is 
greater for both the organization and the individuals using it. When an ERP user applies 
the numerous features of ERP system to a fuller extent, organizations harvest the benefits 
of ERP systems while users profit from improved efficiency. For example, users of the ERP 
material management module started to innovate with the ERP system by integrating several 
procedures into one procedure for ordering. Instead of using three separate forms, the 
users added article codes, order numbers and process codes into one form. This made the 
order-procedure a lot quicker and also made the work of the ERP user and the work of their 
financial colleagues in the following process-steps easier and better manageable. This way of 
integrating processes sped up the processing time of orders and contributed positively to the 
success of the ERP. This means that our study shows that infusion can also act as a relevant 
independent variable as it can predict ERP system success (Roberts et al. 2010). Moreover, 
infusion is fully mediating the influence of control and empowerment on ERP success, 
showing that it is an essential link between control and empowerment and the success of the 
ERP (Doll and Torkzadeh, 1998).

4.5.2 Implications for Practice

Our findings show that empowerment and control matter when users induce in higher levels 
of usage. When ERP users start using the ERP system more and more, their daily work lives are 
significantly affected by the nature of the system. In order for users to cope with the changes 
and to profit even more from the empowering opportunities provided by an ERP system, 
trainers and facilitators may consider to educate the ERP users beyond ERP ‘mechanics’ 
(Murphy and Chang, 2012). This implies that user training and education has to go beyond 
learning to navigate the system. Instead, user training may also highlight how changes 
compare in terms of role and task significance and to what extent autonomy and authority 
are changed. By providing this kind of training, individual benefits can emerge for ERP users 
as the level of empowerment they experience, for instance due to an increased job scope 
and a greater level of task autonomy. In turn, the organization is able to benefit from their 
‘empowered’ employees as they are more likely to become infused, which is positively related 
to ERP system success.

The level of control experienced by ERP users is also an important factor regarding infusion. 
An important implication is the fact that the level of perceived control has to be balanced 
between the management (who are also ERP users) and operational users. This means that 
managerial users and operational users should start a dialogue about the way control is 
used and perceived. For instance, a decent amount of autonomy should be tolerated so users 
feel relied upon and trusted by the organization leading to more empowerment, whereas a 
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weekly check or report from the ERP system could induce enough control for users to engage 
in self-discipline. This resonates literature on situational leadership arguing that leadership 
style varies with subordinates’ expectations (Thompson and Vecchio, 2009).

Moreover, as organizations increasingly become distributed across geographically distant 
sites (Vlaar and van Fenema, 2008), managerial users should think about the impact of ERP 
on their relationship with operational users working elsewhere. In terms of control, ERP 
offers insights in processes at remote sites. Yet over-reliance on these data may be a risk 
to managerial users. Control beyond the ‘sweet spot’ may frustrate operational users who 
probably expect relationship building with someone monitoring their work so closely. From 
an empowerment perspective, managers need to trust their remote subordinates; this will 
improve the individual gains of the operational users while it will subsequently lead to a 
better ERP performance.

4.5.3 Limitations and Future Research

A potential limitation includes the fact that the study has been carried out within a public 
organization. Although the context of an ERP system in a public or private organization 
is certainly distinct, such as differences in strategic responsibility and differences in (time) 
pressure and involvement, we argue that the findings of this study are still generalizable to 
other settings. The ERP system that has been implemented in the studied organization is a 
Commercial Off-The-Shelf package including many best practices from the private sector. So, 
fundamentally the ERP systems in private and public sectors are very much alike. Therefore, 
we argue that conceptual generalizability (Yin, 2009) of the results can be guaranteed, since 
underlying theory of this study can be transformed from one ERP system context to another. 
Still, the variations within private and public sector context should be taken into account.

Furthermore, we also would like to note that infusion can have negative side effects. During 
this research, none of these negative effects have been found, but as configurations of ERP 
systems vary across organizational contexts, these effects could emerge. An example of such 
an effect includes superfluous features of the ERP. Some vendors only offer complete packages 
with more functionality than the organization actually needs. In this case, infusion could 
be detrimental as users apply many functions that are not necessary or that do not match 
their organization’s needs (Robey and Boudreau, 1999). Moreover, infusion could mean that 
users are in a perfect position to manipulate the system and work against the interests of the 
company. Further research could follow up on this notion.

Finally, researchers have made calls for further work to advance our understanding on 
the factors leading to infusion (Ng and Kim, 2009). Next to control and empowerment, 
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numerous characteristics have been coined or even found to influence infusion. Examples 
of such factors are symbolic adoption and motivation (Hsieh and Wang, 2007; Roberts et al. 
2010). To receive a clear overview, future research may include an array of possible predictors 
of infusion to establish that factors predict infusion, and whether these factors are related. 
This is in line with Tennant and Mills (2011), who propose that a comprehensive and unified 
theory is necessary to further disentangle the concept of infusion.
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5. Post-Acceptance ERP Usage: A Longitudinal Investigation of the 

Impact of Control and Empowerment
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Abstract

Organizations have invested significantly in the implementation of ERP systems, with the 
expectation to obtain the benefits of such a system and realize returns on investment. 
Nonetheless, research indicates that employees rarely use the ERP to its full potential. To 
tackle the challenge of underutilization, this paper studies the longitudinal impact of control 
and empowerment on usage behaviors. Results indicate that users engage in two different 
but coexisting usage behaviors. Moreover, we found that routinization is predominately 
influenced by organizational control, while infusion - deep and innovative system usage - is 
impacted by empowerment and moderated by work commitment.
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5.1 Introduction

During the last decades, organizations have invested significantly in the implementation 
of Enterprise Resource Planning (ERP) systems. ERP systems are software packages that 
permit seamless integration of information that is flowing through an organization. 
ERP systems promise organizational benefits, such as improved integration of business 
processes, improved decision making and higher profitability (Ifinedo, 2011). Prior research 
has addressed the pre-acceptance and acceptance stages, which are initial milestones of ERP 
success (Ng and Kim, 2009). However, the post-acceptance stage is critical for organizations 
to obtain the benefits of ERP and realize returns on investment. The challenge in this phase 
is related to the fact that in the post-acceptance phase employees rarely use the ERP system 
to its full potential (Galy and Sauceda, 2014). When ERP do not use the ERP to the fullest 
extent, benefits of the ERP system are unlikely to be realized and increases in organizational 
performance are unable to occur. 

In order to understand how the challenge of under-utilization in the post-acceptance stage can 
be tackled, more should be known about the types of usage behavior in the post-acceptance 
usage, namely routinization and infusion. Routinization means that users utilize ERP in a 
routinized and standardized manner to support their work (Schwarz, 2003), while infusion 
refers to the deep and comprehensive use of an ERP system (Cooper and Zmud, 1990). More 
insight in these specific stages of use could help organizations manage these factors and 
subsequently improve and optimize the usage of ERP. Prior research (Sia et al. 2002; Elmes 
and Strong, 2005; Maas et al. 2014) has acknowledged that control and empowerment induced 
by an ERP system can lead to lower or higher levels of system use. ERP systems are structured 
to promote and support organizational control by constraining users to follow prescribed 
processes and by limiting access to transactions to specific organizational roles. Next to that, 
other researchers (Sehgal and Stewart, 2004) also recognize the empowering impact of ERP 
systems. Due to increased visibility of data and expanded job scope, employees can become 
more responsive to others within the organization and experience more ownership of the 
system, leading to higher levels of empowerment. 

It is still unknown in which way and to what extent usage behaviors of ERP users change 
over time (Tennant et al. 2010) and in which way control and empowerment play a role in this 
context. In order to cover this specific gap in the literature, we apply a longitudinal research 
approach, including the effects of work commitment of ERP users on the relation between 
control, empowerment and post-acceptance ERP system use. 
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5.2 Conceptual Background

5.2.1 Using ERP: Routinization and Infusion

System usage can be captured by the six-stage model of Cooper and Zmud (1990). The first 
three phases (initiation, adoption, and adaptation) focus on initial acceptance of the new 
technology while the last three stages explain ERP system usage in the post-acceptance 
stage. These last three stages of the six-stage model include acceptance, which is reflected by 
the users’ commitment to utilize the system. Routinization can be seen as the state where 
users perceive the usage of the ERP system no longer as out-of-the-ordinary and use the 
ERP in a standardized manner. Infusion relates to the deep and comprehensive usage of an 
information system, including the reinforcement of linkages among tasks and using the 
system in an innovative manner (Jasperson et al. 2005). We focus on the latter two stages 
of usage behavior. Li et al. (2013) argue that these two qualitatively different behaviors can 
coexist in the post-acceptance stage. 

Since routinization and infusion are distinct usage behaviors, they are also influenced 
by different types of predictors. Venkatesh et al. (2003) show that routinization is mainly 
predicted by extrinsic factors. Extrinsic factors relate to the state in which a person performs 
an activity to gain external benefits (Deci and Ryan, 2002). For instance, organizations may 
reward employees for logging in the system and providing them benefits when they perform 
tasks using ERP. The monitoring and reporting feature of the system makes it possible for 
supervisors to receive insight in ERP usage behavior and to reward users accordingly. Next 
to that, infusion is predominantly influenced by intrinsic predictors (Hsieh and Wang, 2007). 
Intrinsic predictors refer to the state in which a person performs an activity for the joy or 
satisfaction derived from the activity itself (Deci and Ryan, 2002). Due to the absence of 
formal rewards, users need active engagement to become infused with the ERP system. This 
means that ERP users utilize the system because they enjoy it, but also because users may 
experience satisfaction and fulfilment when they overcome difficulties or learn new things. 

Previous studies on the two usage behaviors have been of cross-sectional nature. It is 
therefore not clear how these types of behavior change over time and in what way predictors 
cause routinization and infusion of the ERP user to change. We apply a longitudinal research 
design to observe the way predictors influence routinization and infusion and in what way 
these usage behaviors of ERP users develop over time. Although routinization and infusion 
are predicted by different predictors, we argue that higher levels of routinization predict 
higher levels of infusion over time. Saga and Zmud (1994) indicate that routinization either 
facilitates infusion or stagnates at current usage. When ERP users have developed a certain 
level of familiarity (routinization) with the system to support their daily work, they reduce 
difficulties in employees’ ability to pursue more innovative and extended use (infusion). 
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Jasperson et al. (2005) echo this statement and indicate that routinization is necessary to 
stabilize users’ motivation towards infusion. Therefore the following hypothesis has been 
formulated:

H1: The level of routinization of the ERP user is positively related to the level of infusion of the 
ERP user, within and across time frames T1 and T2.

 
5.2.2 Control and ERP Usage

A growing body of work has demonstrated the capability of ERP systems to allow greater 
monitoring of users and the ability to enforce compliance between employees (Lowe and 
Locke, 2008). We define control as: ‘attempts by the organization to increase the probability 
that individuals will behave in ways that will lead to the attainment of organizational 
objectives’ (Kayas et al. 2008: 4). The ‘panoptic’ characteristics of ERP allow management a 
greater ability to verify procedural adherence (Sia et al. 2002). Due to continuous surveillance 
individuals learn to self-discipline and ‘control’ themselves. Zuboff (1988) was among the 
first researchers to consider IT as a form of an information panopticon which exerts the ‘gaze’ 
through IT-based representations. Since all user actions can be observed and information 
can be stored real-time within an integrated common database, ERP systems are able to 
provide a ‘gaze’ on a continuous basis (Zuboff, 1988). We argue that control can be seen as an 
extrinsic predictor since it makes ERP users performing activities and tasks to gain  external 
benefits, or rather, not losing them.

Hsieh and Wang (2007) indicate that although usage may be compulsory due to control and 
monitoring features of ERP, employees still have discretion about the level of use or how to 
use the system to support their tasks. This means that control may lead to a certain ‘standard’ 
and routinized level of usage. ERP users do not refrain completely from using the system 
since in many cases they are judged on their performance with the ERP. Totally neglecting 
the system may have consequences for their overall work performance and could lead to 
sanctions or cutbacks on external benefits (e.g. rewards or bonuses). However, low levels of 
perceived control could be detrimental to the level of routinization because of a ‘shortage’ of 
discipline. Users experience no feeling of being under control whatsoever and therefore they 
do not engage in high levels of system usage (Sia et al. 2002). Therefore we argue that higher 
levels of control induces higher levels of routinization for ERP users within and across time 
frames. 

In contrast to routinization, the level of infusion does not increase when ERP users perceive 
higher levels of control (Murphy et al. 2012). When ERP users feel controlled extensively due 
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to the ERP system tracking capability, they perceive to be less trusted and relied on by the 
organization (Teoh and Teo, 2010). This may lead to less motivation for users to apply all 
the functions of an ERP system or experiment with it in innovative and extensive ways. For 
low levels of control, the same mechanism as with routinization will apply to infusion; not 
enough control will make many users hesitant to use the system due a shortage of discipline 
(Maas et al. 2014). Therefore we argue that a curvilinear or ‘inverted U’ relationship exists 
between the perceived control and the infusion of an ERP user. This means that users with 
high levels of perceived control during the first timeframe are likely to display low levels of 
infusion during the subsequent timeframe. The same will happen when ERP users perceive 
a very low level of control during the first timeframe. However, we pose that intermediate 
levels of perceived control at the first timeframe lead to higher levels of infusion at the 
following timeframe. Therefore it is hypothesized:

H2A: The level of perceived control at T1 is positively related to the level of routinization, wit-
hin and across time frames T1 and T2. 

H2B: A medium level of perceived control is positively related to the level of infusion within 
and across time frames T1 and T2, while low or high levels of control are negatively related to 
the level of infusion, within and across time frames T1 and T2.

 
5.2.3 Empowerment and ERP Usage

Murphy et al. (2012) indicate that although an ERP system can act as a way of management 
control, it can also offer ERP users an empowering tool. Empowerment rationalizes the 
system by removing or minimizing organizational barriers and by giving employees means 
(information, authority and autonomy) by which they can achieve institutional objectives 
more efficiently and effectively (Elmes et al. 2005). ERP characteristics such as greater access 
to information, improved opportunities to utilize and manage data, and the capacity to 
decentralize decision-making are likely to result in more autonomous working conditions 
for all users. Subsequently this forms an enabler for empowerment of the ERP users (Kayas 
et al. 2008). 

The means of authority, autonomy and information that enable empowerment can all 
be provided by a range of specific ERP characteristics. Increases in both information and 
autonomy can emerge due to process-oriented job expansion of ERP systems (Sia et al. 
2002). The ERP characteristics promote greater cross-functional integration like expanding 
a worker’s job scope. Moreover, the specific characteristics also allow users to make 
decisions that previously had to be formally referred upwards in the hierarchy or to another 
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department. In this way, increases in information and knowledge may increase the power of 
users to get their work done (Maas et al. 2014). 

Empowerment is considered to be an authentic and intrinsic motivation, since it does not 
lead to extrinsic rewards but it can provide intrinsic rewards like authority, autonomy and 
information for the ERP user. An individual who feels empowered is authentically motivated 
and will engage in the desired activities like infusion volitionally (Gagne and Deci, 2005). The 
main premise of empowerment theory (Ng and Kim, 2009) is that an empowered employee 
will exhibit organizational citizenship behavior such as work pro-activity and innovative 
behaviors which are comparable to the usage behavior of infusion (Sehgal and Stewart, 2004; 
Ng and Kim, 2009). Therefore we argue that ERP users who have high levels of empowerment 
display higher levels of infusion within and across the time frames. 

H3: The level of empowerment of the ERP user at T1 is positively related to the level of infusion 
of the ERP user, within and across time frames T1 and T2.

 
5.2.4 Work Commitment and Infusion

We argue that individual characteristics of users moderate the relation between control, 
empowerment and infusion. We include work commitment (Cooper-Hakim and Viswesvaran, 
2005) as a moderating variable, since it may affect the amount of control that is tolerated by 
the ERP users. Moreover, it may amplify the perceived level of empowerment experienced 
by the ERP users. Work commitment has been defined as ‘the strength of an individual’s 
identification with and involvement in a particular organization’ (Porter, 1974: 604). 

A person who has a high level of work commitment wants to stay with the organization, work 
for the good of the organization, and adhere to the prominent values of the organization 
(Cooper-Hakim and Viswesvaran, 2005). Employees who have high work commitment will be 
bothered less by higher amounts of control resulting an from ERP system than less committed 
employees (Van Maanen, 2010). After all, employees with a high level of work commitment 
are more likely to adhere to the values of the organization and be more tolerable towards the 
newly gained control and monitor capacities by the ERP system of the management. This is 
also the case for empowerment. ERP users with high levels of work commitment are already 
more intrinsically motivated and this intensifies their level of empowerment. Therefore we 
argue that work commitment moderates the relation between control, empowerment and 
infusion.
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H4A: The level of work commitment of the ERP user positively moderates the relation bet-
ween the level of perceived control of the ERP user and the infusion of the ERP user.

H4B: The level of work commitment of the ERP user positively moderates the relation bet-
ween the level of empowerment of the ERP user and the infusion of the ERP user.

Figure 5.1 Research Model including all Hypotheses

5.3 Methods

5.3.1 Data Collection, Sample and Procedures

Data have been collected within a public-sector organization in The Netherlands 
which employs around 60,000 employees. During the study the organization has been 
implementing an organization-wide ERP system in order to integrate financial and logistics 
material management. In this longitudinal design we conducted two data waves with ERP 
users, at T1 and T2. The first measurement has been conducted after the system had been live 
for 18 months, while the repeated measurement has been taken after the ERP system has 
been up and running for over 30 months. The business processes completed by the ERP users 
in this study include the maintenance of high-tech equipment, and performing tasks related 
to logistical processes (warehousing and configuration management).

During the first data wave 662 users out of the organization were randomly selected across 
functions and departments, and approached with a request to answer the survey. A total 
of 408 complete responses was returned. The response rate of the sample of ERP users was 
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61.6%. From the respondents’ units, 82 out of 92 supervisors (89.1%) filled out a survey to rate 
the degree of routinization and infusion of their employees. This resulted in a total of 390 
matched pairs of ERP users and supervisors during the first data wave. Various reasons led to 
a reduced sample frame at the second data wave, including refusal to participate for various 
reasons and functional job rotation. Out of the 586 respondents, a total of 396 complete 
responses was returned (67.5%). In total, 79 out of the 86 supervisors (91.8%) rated their 
subordinates, resulting in 355 matched pairs. 

We were able to match 322 pairs of ERP users and supervisors from the second data wave with 
the first data wave, by linking their first and last two digits of their personnel identification 
numbers. According to Podsakoff et al. (2003) one of the major causes of common method 
variance is obtaining measures of both the predictor and criterion variable from the same 
rater or source. Therefore the supervisors had to rate the level of routinization and infusion 
of their direct subordinates. A separate questionnaire had to be filled in by the supervisor 
of each ERP user. The validity of this rating stems from supervisors’ cooperation with their 
subordinates. Moreover, supervisors submitted reports about the system usage behavior of 
their subordinates. By obtaining the measures of the predictor and criterion variable from 
different sources we were able to diminish common method variance (Podsakoff et al. 2003). 

The scores of ERP users who dropped out along the data collection procedures (i.e. 
respondents who participated in the first wave but not in the second wave, n=45) did not 
significantly differ from the retained respondents’ scores on the variables of the study 
(n=322). Although Li et al. (2013) state that routinization and infusion are hard-to-observe 
for others than the ERP users themselves, we argue that supervisors are more than able 
to rate the extent of innovative use of their subordinates. In the studied organization the 
supervisors have direct supervision over only five ERP users on average. Next to that, the 
supervisors also have extensive reports on the features used by the ERP users and on the 
transactions they have executed. This made it possible for supervisors to provide a detailed 
rating of the level of infusion of their subordinates. 

Table 5.1 Overview of the Sample

Time Frame ERP Users Response % Supervisors Response % Total N

Time 1 408/662 61.6% 82/92 89.1% 390

Time 2 396/586 67.5% 79/86 91.8% 355

Total Matched Pairs (Same respondents in both T1 and T2): N = 322
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5.3.2 Measures

The questionnaires contained validated scales and additional items to assess demographic 
variables. Respondents were instructed to think about the present time in which they 
anticipated their usage behavior with the ERP system. Control has been measured using the 
control scale of Sia et al. (2002). This scale consists of three dimensions with four items: system 
tracking capability, enhanced visibility to peers and enhanced visibility to management. 

Empowerment has been measured using dimensions from two separate empowerment 
scales. The dimension ‘procedural formality’ from Sia et al. (2002) has been used in the 
survey, next to the four dimensions of the empowerment scale (Ng and Kim, 2009) including 
user competence, usage meaning, usage impact and user self-determination. 

Routinization and infusion have been incorporated in both the survey for ERP users as their 
supervisors. Routinization has been measured using the scale of Sundaram et al. (2007) 
consisting of five items. Infusion has been measured using the scale of Hsieh and Wang 
(2007). The scale consists of three dimensions: extended use, integrative use and emergent 
use and were included in both the questionnaire for the supervisor as the ERP user. Work 
Commitment has been measured by using the scale developed by Cooper-Hakim and 
Viswesvaran (2005). The scale has been validated several times and has twelve items. Next to 
that, we also included control variables, including job level, IT experience, age, gender and 
tenure. 

All items of all scales made use of a five-point Likert scale, with anchors ranging from 
Strongly Disagree (1) to Strongly Agree (5) (see Appendix A). After entering all questionnaires, 
the reliability of the scales has been tested by examining the Cronbach’s alpha of the scales. 
All were higher than the recommended 0.70 (Bryman, 2012).

5.3.3 Sample Description

Out of the 322 respondents 82.2% was male and 17.8% female. The mean age at T1 was 37.5 
years (SD=8.1), ranging from 19 till 58 years old. Average tenure was 16.8 years with an SD of 
8.3. Furthermore, 62.4% of the users were operational users while the remaining 37.6% were 
managerial users. The average user worked 22 months with the ERP system and they worked 
around 7 years with the legacy system. Although the ERP system was only live for 18 months 
at T1, many users had been using the system during the test and migration phase for over a 
year before it went ‘live’. At the second data wave (T2) the average user utilized the system 
for 31 months. Former IT experience had a mean of 2.75 (SD=0.50) at T1 and 2.77 (SD=0.48) 
at T2 on a scale of 1 to 5, meaning that the average IT experience of the user is on an average 
level. Next to the ERP users, leaders were asked to rate their direct subordinates. Out of the 92 
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supervisors 87.3% was male and 12.7% female. The mean age was 45.2 years (SD=6.4), ranging 
from 34 till 62 years. Their average tenure was 18.2 years (SD=7.9) and the average number of 
subordinates they supervised was 6, ranging from 2 to 13 subordinates.

5.4 Results

5.4.1 Correlations

The different relationships between all the variables have been checked using the Pearson 
product-moment correlation coefficients (Table 2). All the concurrent and long-term 
correlations are significant and in expected directions. Empowerment is significantly related 
to infusion within timeframes (r=0.30 in T1, r=0.34 in T2) but not significant across time 
frames (r=0.08). Looking at Table 2, it can also be stated that a significant relationship exists 
between control and routinization within timeframes (r=0.23 at T1, r=0.25 at T2) and across 
time frames (r=0.25). 

The relationship between control and infusion is also significant with r=-0.15 at T1 and r=-
0.18 at T2 and across time frames (r=-0.19). Routinization and infusion are not found to be 
significantly related within timeframes (r=0.09 at T1; r=0.11 at T2) while the relation across 
time frames is significant (r=0.24). The work commitment of the ERP users has a significant 
relationship with empowerment within (r=0.17 at T1 and r=0.20 at T2) and across (r=0.21) time 
frames. Also infusion is related to work commitment with r=0.14 at T1 and r=0.15 at T2 while 
the relation is stronger across time frames with r=0.19. 

In order to test whether the variables are truly distinct, the discriminant validity of all 
variables has been tested. These were smaller than 0.85 for all the variables, meaning that 
the different variables are not measuring the same aspect in different way.

5. Post-Acceptance ERP U
sage 

ERP in the Post-Im
plem

entation Phase

127



 
M

SD
α

1
2

3
4

5
6

7
8

9
10

Ti
m

e 1

1.
 R

ou
ti

ni
za

ti
on

2.
85

0.
93

0.
77

-

2.
 In

fu
si

on
   

   
   

   
   

   
   

   
   

   
 2

.8
0 

   
   

   
 0

.9
6 

   
   

   
   

  0
.8

4 
   

   
   

0.
09

-

3.
 E

m
po

w
er

m
en

t
3.

01
0.

72
0.

79
0.

01
0.

30
**

-

4.
 C

on
tr

ol
 

2.
82

0.
71

0.
80

0.
23

**
-0

.1
5

0.
06

-

5.
 W

or
k 

Co
m

m
it

m
en

t
3.

32
0.

80
0.

87
-0

.0
1

0.
14

*
0.

17
*

0.
02

-

Ti
m

e 2

6.
 R

ou
ti

ni
za

ti
on

2.
90

0.
98

0.
74

0.
45

**
0.

14
*

0.
04

0.
25

**
-0

.0
3

-

7.
 In

fu
si

on
  

3.
24

0.
99

0.
84

0.
24

**
0.

35
**

0.
09

-0
.1

9*
0.

18
*

0.
11

-

8.
 E

m
po

w
er

m
en

t
3.

39
0.

86
0.

77
0.

01
0.

08
0.

53
**

-0
.0

2
0.

10
*

0.
04

0.
34

**
-

9.
 C

on
tr

ol
 

2.
78

0.
75

0.
82

0.
25

**
-0

.1
0

0.
03

0.
37

**
0.

04
0.

25
**

-0
.1

8*
0.

01
-

10
. W

or
k 

Co
m

m
it

m
en

t
3.

34
0.

83
0.

88
0.

08
0.

19
**

0.
21

**
0.

03
0.

38
**

0.
00

0.
15

*
0.

20
**

0.
02

-

**
 S

ig
ni

fic
an

t a
t p

 <
 0

.0
1 (

2-
ta

ile
d)

 
* 

Si
gn

ifi
ca

nt
 a

t p
 <

 0
.0

5.
 (2

-t
ai

le
d)

 
N

 =
 3

22

Ta
bl

e 5
.2

 C
or

re
la

tio
ns

ER
P 

in
 th

e 
Po

st
-I

m
pl

em
en

ta
tio

n 
Ph

as
e 

5.
 P

os
t-

Ac
ce

pt
an

ce
 E

RP
 U

sa
ge

128



5.4.2 Model Testing

First, we tested a baseline model (see Table 5.3) which only included stability paths and within-
time relations. We modeled the covariances for exogenous variables, just as disturbances in 
order to account for shared common causes that are not included in the model and within-
wave correlations. In order to test the curvilinear effect as described in H2C, we included a 
quadratic term of control (next to the linear term of control) in the model. 
 
Table 5.3 Fit Indices of Tested Models

Model  χ² df p CFI NFI RMSEA PClose

Model 1: Baseline Model 32.75 31 0.38 0.99 0.96 0.01 1.00

Model 2: Final Model 26.61 28 0.53 1.00 0.97 0.00 1.00

Model 3: Alternative 26.22 24 0.34 1.00 0.97 0.01 1.00

Subsequently, we tested a more complex model with the hypothesized paths between T1 and 
T2 (cross-lagged paths) in addition to the stability and within-time paths. Model 2 included 
the hypothesized cross-lagged relations. The multiple fit indices provided a very good fit to 
the data: χ² (27) = 26.58, p=0.48, RMSEA=0.00, PClose=1.00, CFI=1.00 and NFI=0.97. However, 
the model had to be modified since some paths did not reach statistical significance and 
therefore required deleting. Looking at the insignificant paths, empowerment was not 
longitudinally related to infusion, presumably the cross-lagged effects do not outweigh 
the within-time effects. Also no significant relation was found between routinization and 
infusion within timeframes. We removed the insignificant paths, which resulted in the final 
model (see Figure 5.2). The fit indices display a very good fit with the data: χ² (28) = 26.61, 
p=0.53, RMSEA=0.00, PClose=1.00, CFI=1.00 and NFI=0.97. 

Empowerment is positively associated with infusion (βT1=0.46; βT2=0.44) while control is 
consistently associated with routinization (βT1=-0.392; βT2=0.298). The quadratic term of 
control also shows significant association with infusion (βT1=-0.24; βT2=-0.21). Moreover, the 
interaction effect of work commitment on the relation between empowerment and infusion 
is statistically significant (βT1=0.27; βT2=0.30) and the same goes for control and infusion 
(βT1=0.23; βT2=0.26). Routinization at T1 predicted infusion at T2 (βT1toT2=0.33). Next to that, 
control at T1 also predicted the level routinization (β T1toT2=0.30) at T2 and control (quadratic) 
predicts infusion (β T1toT2=0.26) at T2. The moderation effect of work commitment on the 
relation between empowerment and infusion is significant (βT1=0.28, βT2=0.30). The same 
goes for the moderating effect between control and infusion (βT1=0.24, βT2=0.26). These 
moderating effects are illustrated in Figure 5.3 and 5.4. 
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Figure 5.2 Final Model including Within-time and Cross-lagged Relationships

Figure 5.3 Moderation Effect of Work Commitment (WC) on the Relation between Control and Infusion (T2)
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5.4.3 Alternative Model

In model 3, the within-wave and cross lagged relation between empowerment and 
routinization was added to indicate that the intrinsic predictor empowerment does not 
show any association with routinization. The fit indices indicates a good model fit: χ² (24) = 
26.22 p=0.34, RMSEA=0.01, PClose=1.00, CFI=1.00 and NFI=0.97. The added relations did not 
reach statistical significance and had to be removed, indicating that empowerment is not 
associated with routinization within and across timeframes. Therefore, we conclude that 
model 2 (final model) fitted the data best and can be considered as the final model. 

Figure 5.4 Moderation Effect of Work Commitment (WC) on the Relation between Empowerment and Infusion (T1)

5.5 Conclusion 

The model demonstrates that except for H1 and H3 all hypotheses are fully supported. H1 can 
only be partly supported. We found a significant relation between routinization and infusion 
across timeframes, however within timeframes no support for this relation could be found. 
Routinization and infusion are not related to each other within the same time frame, most 
likely because in that short amount of time most users cannot develop a habit to use the ERP 
daily, let alone experiment with certain features or engage in innovative behavior. 
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Our findings show that H2A can be accepted. Control and routinization share a positive 
significant relationship within and across the time frames. This means that a higher level of 
perceived control by the ERP users lead to higher levels of routinization. Also H2B does not 
have to be rejected on basis of the results. We found a curvilinear relation between control 
and infusion across and within time levels, suggesting a trade-off between these variables. 
When users experience relatively low or relatively high levels of control, it will cause lower 
levels of infusion. Although whenever a user experiences control at an intermediate level, 
this will increase their level of infusion. 

Next to that, we found that H3 could only be partly supported. Empowerment is positively 
related to infusion within time frames, but we did not find a relationship over time between 
these variables. When ERP users feel empowered by the system they are more likely to use 
the ERP beyond management prescription, i.e. use functions to coordinate tasks or to 
innovate with the system. Still, no longitudinal effect between empowerment and infusion 
was found. Apparently ERP users need a continuous feeling of empowerment over time to 
display infusion.

Finally, H4A can also be supported. Work commitment positively moderates the relation 
between empowerment and infusion. When ERP users have high levels of work commitment, 
this will amplify the influence of empowerment. However, even when users experience a 
high level of empowerment, their infused usage behaviors are suppressed by low work 
commitment. The same goes for H4B, which can also be confirmed. Work commitment also 
positively moderates the relation between control and infusion. When users have a high 
level of work commitment they will be more tolerable with respect to the level of control 
they perceive. Therefore highly committed employees are likely to display higher levels 
of infusion at the same level of control compared to employees with lower levels of work 
commitment.

5.6 Discussion

The objective of the study was to examine to what extent usage behaviors of ERP users 
change over time, influenced by control, empowerment and work commitment. The study 
contributes to existing knowledge given that post-acceptance usage behaviors have been 
rarely studied, let alone in a longitudinal setting. 

One of the main findings of this study includes that ERP usage is a multidimensional concept 
consisting of routinization and infusion. The results show that users can engage in two 
different – but coexisting – usage behaviors during the post-acceptance phase of an ERP 
system. We found that these two usage behaviors are predicted by different types of drivers 
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and the way these predictors influence the usage behaviors change over time. Moreover, by 
using the rich measures of routinization and infusion we are able to provide a more detailed 
understanding of the way users utilize an ERP system. Prior literature measured ERP use by 
assessing the frequency of user log-ins or measuring the duration of ERP usage by the users 
of the system (Hsieh and Wang, 2007). These measures are able to capture the quantity of 
a user’s engagement with the ERP system, but omit the qualitative distinctions between 
usage behaviors. By applying more fine-grained measures we provide a distinction between 
using the ERP system in a routinized and standard way versus deep, extended and innovative 
system usage. It is important for organizations to acquire more insight in the ERP usage of 
their ERP users, since it is a critical element in the causal chain from IS implementation to 
organizational value (Seddon, 1997). 

In line with Li et al. (2013) we argue that routinization and infusion resemble the twin concepts 
of exploitation and exploration (Im and Rai, 2008). Routinized ERP usage grasps the concept 
of exploitation because apply the system in standardized ways. On the other hand, attempts 
at experimentation and innovation are more alike the concept of exploration (Jasperson et al. 
2005). Next to that, our longitudinal results also show that these two qualitatively different 
post-acceptance ERP usage behaviors strengthen each other over time. An ERP user with a 
great level of routinization in the first time lag, is more likely to engage in greater levels 
of infusion in the subsequent time lag. Across time lags users have had enough time to 
overcome different constraining conditions. Subsequently, they have become acquainted 
with the ERP system and are able to apply it in their normal work tasks with more ease and 
fluency (Verplanken, 2006). Such familiarity reduces difficulties in ERP users’ ability to 
pursue infused usage behavior. 

We advance the literature by showing that the distinct usage behaviors are influenced by 
different types of predictors. Most studies have concentrated on the influence of extrinsic 
motivators (especially perceived usefulness) leading to an unbalanced attention between the 
types of predictors (van der Heijden, 2004). While we acknowledge that utilitarian aspects of 
extrinsic motivation (e.g. control) are important, we argue that intrinsic motivations like 
empowerment also play a key role in predicting post-acceptance behaviors (Ryan and Deci, 
2000; Ng and Kim, 2009). 

Although a certain level of usage may be compulsory within organizations, leading to more 
routinization, users still have discretion whether they take the next step and become infused 
with the system (Jasperson et al. 2005). At high levels of control, users are likely to refrain from 
using the system above and beyond minimal requirements. They feel pushed around and 
experience that the organization has no confidence in their manner of ERP usage. Logically, 
ERP users are less inclined to exhibit behavior that is not in their job description when they 
feel distrusted and not relied on by the organization. Also low levels of control provide too 
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little incentive for ERP users to become infused with the ERP system. Therefore we argue that 
a medium level of control optimizes the level of infusion of the ERP user because it grants 
enough room to maneuver on the one side while it also provides a sense of urgency to engage 
in infused usage (Hald and Mouritsen, 2013). 

We also found that empowerment plays a significant role in predicting the level of infusion 
of ERP users. The main explanation for this effect is that users need an active intrinsic 
engagement like empowerment in their environment to pursue extra-role behavior in 
absence of formal rewards. This is in line with Ng & Kim (2009) who found that empowered 
users will exhibit OCB such as work pro-activity and innovative behaviors with the ERP 
system. However, when users feel empowered at the first, this does not automatically mean 
that users keep displaying infusion. Only when empowerment is directly present users will 
be motivated enough to become infused. When no empowerment is perceived, employees 
are likely to refrain from infusion behavior and ‘fall back’ into routinized usage behavior. 

Another contribution is that work commitment positively moderates the influence of both 
control and empowerment on infusion. The positive influence is caused by the fact that 
employees with high levels of work commitment are already more intrinsically motivated 
than other users. This makes them more susceptible to empowerment, in turn leading 
to higher levels of infusion. Employees with a high level of work commitment are likely 
to adhere to the values of the organization and willing to except higher levels of control 
than employees who display lower work commitment. The optimal point between control 
and infusion even shifts to the right when users display high levels of work commitment 
(See Figure 3). Meaning that they tolerate higher levels of control and still utilize the ERP 
in a highly infused manner. The results suggest that control and empowerment affect the 
way users utilize the ERP system, yet individual characteristics play an important role in 
reinforcing these particular usage behaviors. 

5.6.1 Implications for Practice

First of all, managers should acknowledge that differential types of ERP usage coexist and 
that ERP users can display them differently throughout their daily work tasks. The two 
different usage behaviors imply that attention has to be paid to the quality of ERP usage 
instead of only observing (and monitoring) ERP usage in a quantified manner (frequency 
and duration) (Hsieh and Wang, 2007). Management has to observe this behavior in an active 
and dynamic way, since when ERP users display great levels of routinization, they are likely to 
become infused and start to explore and innovate with the system in the near future.
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Secondly, the organization may also take the diversity of the usage behaviors into account 
dependent on the objectives with the system they have. Do they want to stimulate the 
exploitation of the system (related to routinization) or do they want to motivate the users to 
explore and innovate with the system as much as possible (related to infusion)? For example, 
management would like users who have reporting and monitoring authorizations to explore 
the system to get as much as possible out of the available data. However, this behavior is 
not as necessary for employees who use the ERP predominantly for simpler tasks like keying 
in the hours spent for a repair. Dependent on this, the management may think about the 
extent ERP users feel controlled or empowered. Given the important role of these concepts, 
management may tactically emphasize them to achieve desired usage behaviors (Li et al. 
2013). For instance, managers may provide clear-cut procedures about possible consequences 
that may occur when employees do not use the system at all. When ERP users do not perceive 
any control at all or they know that not using the system at all will have no consequences, 
users are likely to utilize the system only in a minimal way. However, when users feel that 
too much pressure and control is put upon them and feel distrusted by management they 
will refrain from experimenting and deeply utilizing the system. Therefore managers and 
operational users have to start a dialogue to balance the level of control and provide enough 
room to enable the users to experiment and innovate.

5.6.2 Limitations and Future Research

Although this study contributes to both theory and practice, this study still has some potential 
limitations. However, these limitations open opportunities for new research initiatives. First 
of all, our study has been conducted within a public and military organization that makes 
use of a public-oriented ERP package. Although many features are exactly the same as in 
private organizations, and many work tasks are alike with private logistic companies, future 
research may compare the usage behaviors ERP users in public and private organizations. 
Still, we argue that – although some differences exist – our results can be generalized to 
different context because the ERP system is a Commercial-off-the-Shelf package. Meaning 
that many of the features are best-practice based on private organizations and therefore the 
way users utilize the system can be compared. 

Second, we have measured the positive outcomes of routinization and infusion, focusing 
on the way it supports their work. Still, negative consequences of ERP usage may occur 
when ERP users become more routinized and infused with the system. Potentially negative 
outcomes include the danger of cyber slacking and problems with security and privacy. High 
levels of routinization and infusion could mean that ERP users are in a perfect position to 
manipulate the system and work against the interests of the organization. This study focused 
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on the positive outcomes of routinization and infusion, yet future research may also consider 
negative consequences. 

Finally, while we focus on the relation between control, empowerment and usage behaviors 
in a longitudinal manner, future work may also include qualitative ways of studying these 
phenomena (e.g. case studies). In that way the rich data about the usage behaviors can 
complement and support the contributions from this study and provide organizations even 
more insight in overcoming the challenge of under-utilization during the post-acceptance 
stage. 
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Chapter 6



6. Business Analytics Research in Military Organizations

This article is published as:

Maas, J., van Fenema, P.C. and J.K. Schakel. (2014). ‘Business Analytics as a Method for 
Military Organizations’, in Soeters, J., P. Shields and S., Rietjens (eds.), Routledge Handbook of 
Research Methods in Military Studies. London: Routledge.
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D. Soban, J. Salmon and A. Fahringer (2013). ‘A Visual Analytics Framework 
for Strategic Airlift Decision Making’, The Journal of Defense Modeling and 
Simulation: Applications, Methodology, Technology, 10(2): 131-144.

Soban et al. (2013) present a trade study of a strategic airlift decision making 
environment that has been developed around the US Air force Lockheed C-5A and 
C-5M aircraft. They pose that it is not enough to rely solely on information sharing to 
induce effective decision making, but that business analytics (BA) has an emerging role 
in improving decision making. With the use of BA methods and tools, analysts engage 
in tasks such as forecasting and pattern recognition in order to form judgments about 
a situation, thus contributing to better informed decision making.  Soban et al. (2013) 
focus on visual analytics, which represents a method within the broader field of BA, 
aimed at visualizing complex data relations to support interactive reasoning (Wong 
and Thomas, 2004). The field of visual analytics has been considered as a key enabler 
for decision making under data-intensive situations, because it promises increased 
contextualization and understanding of data presented. 

To gain more specific insight in the opportunities and challenges of visual analytics, 
Soban et al. (2013) conducted a trade study on strategic airlift decision making. The 
practical objective was to assess whether the improved performance characteristics 
of a C-5M aircraft would provide value in an operational scenario, like delivering a 
fixed amount of cargo between two locations with a given number of aircraft. To 
this end data was collected on missions, payload, fleet size, aircraft repair rates, 
and flight paths. Moreover, several mission scenarios were included. Each mission 
scenario included airports of embarkation and disembarkation, and a payload to 
deliver at minimum. In order to observe differences between the types of aircraft, 
trade-off capabilities were included as well. For example, the trade-off of payload for 
range, aircraft repair rates and logistics metrics (costs of fuel, flight hours). The main 
methodological challenge Soban et al. (2013) faced, was the volume and disparate 
nature of data. In order to solve this issue, the authors designed their analytics tool in 
such a way that it could predict the missing parts of the data.   
 
The visual analytics environment provided insight in differences between the types 
of aircraft. The payload-range curve of the aircraft indicated that the C5-A could fly 
a payload of 175,000lbs from A to B, while the C5-M could only deliver a payload of 
125,000lbs. However, the C5-A would need a stopover for refueling while the C5-M 
could directly fly from A to B. Using the visual analytics tool, Soban et al. (2013) show

(Continued)
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(Continued)

 that this balances the additional payload, since the time for landing, refueling, taking 
off and other resources would make a flight with a C5-A less efficient than performing 
the flight with a C5-M. All the curves with the different trade-capabilities could be 
presented by the visual analytics tool, facilitating effective and timely decision-
making. Next to that, other important but more complex characteristics like break 
and repair rates and utilization metrics could be compared in real-time. Moreover, 
Soban et al. (2013) indicate that visual analytics reveal findings that are relatively less 
intuitive. For instance, the visual analytics environment showed how many additional 
legacy C5-A were required to equal the time to deliver a fixed amount of cargo, as 
compared to the modernized C5-M. As such the decision making environment offers 
the US military capabilities for supporting and defending the need for upgrading 
the existing C-5As into C-5Ms, amidst budget cuts and increased scrutiny. The 
authors conclude that visual analytics is a powerful enabler to significantly improve 
decision-making in the military. By combining analytical reasoning with the human 
capability to ingest and understand visual data, visual analytics facilitates rapid and 
well-informed decision making in the face of disparate data, uncertainty and time 
pressure. However, the authors argue that more research is necessary to disentangle 
all the opportunities of BA in the military, and to overcome barriers to the acceptance 
and use of visual analytics in a military context.

6.1 Introduction

In this chapter we explore opportunities and challenges for researchers in a military 
context related to business analytics (BA). BA refers to the collection, storage, analysis 
and interpretation of data with the use of software and tools, in order to make better 
decisions and improve organizational performance (Davenport and Harris, 2007). From a 
military point of view, BA offers opportunities to increase efficiency, economies of scale 
and flexibility (Hammond, 2008). Operationally, September 11 and trends such as network 
centric warfare and cyber warfare have encouraged the military to collect, combine, and 
leverage information regardless of military service organization or technology. Since 2010, 
the US President, the Pentagon and the Department of Homeland Security strongly invest in 
analytics to address national security challenges1. New opportunities emerge when fusing 
knowledge, data, and BA-technologies in a military context, which could provide benefits 
like faster decision making and increased situational awareness. 

1 See for instance http://www.bigdatafordefense.com/ and http://www.whitehouse.gov/sites/default/files/microsites/
ostp/pcast-nitrd-report-2010.pdf. 
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BA tools and methods can be aptly combined with military thinking. Especially the Observe, 
Orient, Decide and Act (OODA) loop may be complemented with the use of BA (Osinga, 2007). 
The OODA-loop originates from Boyd’s analysis that American planes won more battles 
because the pilot’s field of vision was far superior. This gave the pilot a clear competitive 
advantage, as it meant he could assess the situation better and faster than his opponent 
(Osinga, 2007). The OODA-loop has been applied to the combat operations process, but also 
in other military disciplines later on. The OODA-loop outlines a four-point decision loop 
that supports effective and proactive decision-making. The four stages include Observation 
(collecting information), Orientation (analyzing the information), Decision (determine a 
course of action) and Action (follow through on a decision). BA can enhance this loop by 
enabling military organizations to make better-informed decisions based on a myriad 
of sources and databases. As Figure 6.1 illustrates, typical BA questions, phases and tools 
(Brown, 2013) impact phases preceding and following the decision and action phases in the 
(ongoing) OODA loop. 

Figure 6.1. Business Analytics and the OODA Loop

However, both the application of BA in a military context as well as related research is scarce. 
The application of BA within a military environment tends to be complex. The example 
study  by Soban et al. (2013), involving stakeholders from industry, academia, and the 
military, illustrates this. These groups all have different agendas and approaches. Moreover, 
the unique characteristics of military organizations pose challenges and difficulties when 
studying BA and its applications in a military context. With the unique aspects of military 
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organizations we refer to features like the public nature of military organizations (e.g. 
political pressures), danger-settings, time pressure, and the task of dealing with unfriendly 
opponents in unfamiliar environments (Soeters et al. 2010). The goals of this chapter include 
explaining what BA entails, and in which way it can be applied to military organizations. Next 
to that we will cover how to get started with BA research and we indicate different challenges 
that emerge when applying BA in a military context. 

6.2 What is Business Analytics? 

BA has become en vogue since major successes have been reported in the media such as 
President Obama’s election campaigns (Siegel, 2013). BA is the combination of skills, 
technologies, applications and processes used by organizations to gain insight in to 
their business, based on data and statistics (Davenport and Harris, 2007). From a military 
perspective, BA is used to inform decision making on operations in a (near) real-time 
fashion across sites. An example of this combination of sensors, knowledge, intelligence and 
command and control is the US Army Distributed Common Ground System – Army (DCGS-A). 
Utilizing three core functionalities (Intelligence Surveillance and Reconnaissance (ISR), 
network-enabled capability to exploit information with common analyst tools, and feeds 
from multiple sensors), the system is intended to enhance situational awareness, reduce 
risk, and provide commanders at multiple levels with access to information and intelligence 
(US Army, 2009). This is depicted in Figure 6.2. 

The approach increasingly combines short term support of operations and long term 
re-use of intelligence and knowledge. That is, BA also supports long term evaluation of 
organization-wide operations, uncovering patterns and trends on which the impact of 
decisions. BA can improve the performance of an organization by providing data rich 
real-time databases and providing tools and methods to give more insight in the business 
and to make superior decisions drawing on available data. BA solutions typically use data, 
statistical and quantitative analysis and fact-based data to measure past performance to 
guide an organization’s business planning. Examples of BA methods include (Laursen and 
Thorlund, 2010): 

• data mining: exploring data to find new relationships and patterns ;
• statistical analysis: explaining why a certain result occurred; 
• predictive modeling: forecasting future results; 
• visual analytics (of which the example study offers an illustration): reasoning facilitated 

by interactive visual interfaces.
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A well-published example of BA is the way the BA team of the US President Obama applied 
their tools to make a success out of the electoral campaigns of 2008 and 2012. The team 
applied different BA methods to inform strategizing aimed at retaining or persuading 
voters. For instance, when a voter was contacted by the team in a door-to-door campaign, 
the particular interests of that voter were recorded in a huge database (Siegel, 2013). Next to 
that, the campaign’s call centers conducted 5,000 to 10,000 so-called short-form interviews 
in order to gauge voter’s preferences, and 1,000 interviews in a long-form version that was 
more like a traditional poll (Issenberg, 2012). 

To even further derive individual-level predictions and obtain a detailed voter database, 
algorithms trawled for patterns between these interview opinions and the data points the 
campaign had assembled for every voter—as many as one thousand variables each, drawn 
from voter registration records, consumer data warehouses, and past campaign contacts 
(Siegel, 2013). In this way the BA team could understand the proclivities of individual voters 
likely to support Obama or be open to his message, and then sought to persuade them 
through personalized contact via social media, e-mail, or a knock on the door. The data 
richness combined with real time updates of the BA applications greatly enhanced the ability 
to pinpoint messaging and made it easier to sway voters.

Textbox 6.1: Business Analytics and ERP Systems

ERP systems are able to provide much-needed capabilities, such as management of 
financial, product/inventory, human capital, purchasing, and other transactional 
data within one environment. The value of investing in ERP has traditionally been 
tied to the standardization of business processes and centralization of information, 
which makes it easier to quickly collect and manage data across many areas of the 
business (Davenport, 2008). Increasingly, organizations with ERP realize that the 
value from ERP investments can be increased dramatically through analysis of the 
data captured within and around the ERP system.

Enterprises of all shapes and sizes today are sitting on mountains of data resident 
in their transaction processing systems of record (Laursen and Thorlund, 2010). The 
volume and complexity of that data grows as ERP is surrounded by applications that 
extend its reach into areas such as customer relationship management, supply chain 
management and product lifecycle management (Davenport, 2007). At the same 
time achieving transparency and visibility is no longer simply a lofty goal, but a core 
necessity of the business.

(Continued)
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(Continued)

In the context of bringing transparency to the business and order to potential chaos, 
one of the most significant of the extensions to ERP is BA. BA functions as a layer on 
top of or embedded within ERP and other applications, which wind up being giant 
repositories of data. BA transforms the data that is collected and organized by an 
ERP system into useful, easy-to-understand information that can utilized to help a 
company reach its maximum potential. As Laursen and Thorlund (2010: 5) indicate: 
‘ERP can transform data into information but BA tools are required to complete 
the transformation from information to intelligence’. Examples of BA applications 
within ERP systems are dashboard tools that provide managers with real time data 
about several key performance indicators (e.g. status of material management, 
supply chains, sales and financial performance). All with all, BA can offer a valuable 
extension to ERP systems and many of the described BA solutions in this chapter are 
applicable to the ERP context.

6.3 Civilian and Military Applications of Business Analytics

6.3.1 Civilian Applications of Business Analytics

BA is used to optimize processes of many different types of civilian organizations. For 
example, nowadays supermarket chains rely heavily on BA solutions (Davenport and Harris, 
2007). They apply BA to make strategic decisions, such as what kind of new products to add to 
their assortments and which underperforming stores to close. They also use BA for tactical 
matters such as renegotiating contracts with suppliers and identifying opportunities to 
improve inefficient processes. Likewise, banks employ BA to enable fine-grained analysis 
of customers, products, channels and transactions. Table 6.1 presents several common 
applications of BA within different organizations.
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Table 6.1 Common Applications of BA in Organizations (Davenport and Harris 2007)

Business Description Corporate Examples

• Supply chain • Simulate and optimize supply chain 
flows; reduce inventory and stock-outs.

• Dell, Wal-Mart, Amazon

• Customer selection, 
loyalty and service

• Identify customers with the greatest 
profit potential; increase likelihood that 
they will want the product or service 
offering; retain their loyalty.

• Harrah’s, Capital One, Barclays

• Pricing • Identify the price that will maximize 
yield, or profit.

• Progressive, Marriot

• Human capital • Select the best employees for particular 
tasks or jobs at particular compensation 
levels.

• New England Patriots, Oakland 
A’s, Boston Red Sox

• Product and service 
quality

• Detect quality problems early and 
minimize them.

• Honda, Intel

• Financial performance • Better understand the drivers of 
financial performance and the effect of 
nonfinancial factors.

• MCI, Verizon

• Research and develop-
ment

• Improve quality, efficacy, and, where, 
applicable, safety of products and 
services.

• Novartis, Amazon, Yahoo

BA may lead to a competitive advantage by permitting more accurate costing and pricing of 
products and services and providing an accurate assessment of customer profitability. BA 
adds value for different types of organizations as well as for different types of departments 
within these organizations. For instance, Kohavi et al. (2002: 47) describe BA applications 
in marketing to ‘reduce customer attrition, improve customer profitability and increase 
the response of direct mail and email marketing campaigns’. BA tools are used to increase 
the quality of human resource management (HRM) (Kohavi et al. 2002). BA software is able 
to identify work force trends such as attrition rates, and it can perform HRM tasks like 
compensation and benefits analyses. Other departments like sales and quality and resource 
planning are known to apply BA solutions to improve efficiency and productivity. 
 
 
6.3.2 Business Analytics in Military Cold Environments 

Before, during and after operations in the theater, military organizations organize their 
resources and processes as part of their ‘cold’ side (Soeters et al. 2010). This cold side focuses on 
prevention, facilitation and preparation for actual operations and missions. Increasingly, BA 
permeates this cold domain to support adaptability, responsiveness and risk management. 
We highlight the military’s environment, resources and deployment.
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• Military’s environment. Military organizations may analyze social and other web-based 
media to monitor public perception of their organization and operations. Potential 
threats of extremism can be mapped and even countered by using BA to support military 
intelligence (Berger, 2013). Using BA, military organizations locate possible extremist 
individuals and provide for the prevention and detection of cyber warfare intrusions 
(Lavigne and Gouin, 2011). This includes applications for analyzing service usage in a 
network to detect internet attacks, and investigate hosts in a network that communicate 
with suspect IP-addresses.

• Military’s resources. Military organizations can also adopt BA to analyze the composition, 
well-being and effectiveness of their work force, e.g. through measuring the quality of 
military healthcare (Hudak et al. 2013) or by calculating the ratio of occupying forces to 
population levels in order to forecast the number of troops needed during operations 
(Davenport and Jarvenpaa, 2008). Similarly, BA offers insight in resources such as IT 
infrastructure, supply chains, and major military assets. The illustrative study shows the 
strengths of visual analytics for military decision makers regarding a specific weapon 
system.  

• Military’s deployment. BA for military decision making can also be viewed from the 
perspective of the deployment cycle. First, BA may be used for force planning and 
defining future technology needs and costs. Then, when political decisions on an 
operation have been made, deployment, sustainment and redeployment may draw on BA 
for analysis of costs and logistics (van Kampen et al. 2012). In an era of budget restrictions 
for the military, the latter category gains in importance. Military organizations often 
integrate BA-solutions in dashboard tools to make standardized analyses more 
accessible by providing at-a-glance views of key performance indicators relevant to a 
particular objective or business process. For example, commanders can quickly observe 
the condition of their materiel and assess the level of employability of the materiel for 
exercises or missions. This enables commanders to swiftly gain oversight and insight in 
the continuity and capabilities of their organization at any given moment, at any chosen 
aggregated level. 

6.3.3 Business Analytics in Military Hot Environments 

BA can also enable military organizations when they are acting in hot environments. 
‘Hot’ refers to actual operations and missions and is also known as the primary process of 
military organizations. In these primary processes BA are indispensable for intelligence cells 
supporting command and control (C2), i.e. the observe and orient phases in the OODA loop. 

Before an actual operation, BA can be used to comb through massive amounts of sensor 
data and other intelligence, elicit patterns, and develop strategies and tactical plans. During 
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actual operations the need for (near) real time information for command and control 
increases. For example, data on location and movement of friendly and opposing forces, 
weather, and social media are collected, fused, and analyzed (Lavigne and Gouin, 2011). 
During patrol and regular surveillance BA can be used to monitor enemy lines based on 
remotely sensed patterns of behavior. By using a broad spectrum of BA applications military 
organizations are enabled to sustain information superiority, effective intelligence cycles, 
and command and control that out-speeds and out-smarts opposing forces (Osinga, 2007). 
After a military operation, with increasingly large amounts of data available, BA is being used 
to (re-) assess and monitor the strengths and weaknesses of opposing forces, and to analyze 
the organization’s own performances. Moreover, experiments can be conducted through 
simulations or during training missions. 

Throughout these phases, data are being combined and analyzed to improve insight. An 
example is Starlight software2 (Kritzstein, 2003). This is a visual BA solution that supports 
the integration of geospatial data including weather, vegetation, infrastructures, and the 
locations of civilian institutions. In the Starlight visual analytics platform, viewers can 
interactively move among multiple representations of the data. This platform enables the 
visualization of multiple data collections simultaneously in order to uncover correlations 
that may span multiple relationship types, including networks, geographical data and 
textual information (Lavigne and Gouin, 2011). An example is the Combat Management 
System (CMS) aboard of US Navy ships (Kooman, 2013), which improves the situational 
awareness and performance of these vessels significantly. Such CMS’s are being used in 
operations against piracy in the Gulf of Aden to analyze movements of ships and identify 
trends by combining electronic charts and data of civil and military shipping databases 
(Lavigne and Gouin, 2011). Due to the visual analytics interface, military analysts can decide 
to take action when particular anomalies emerge in these trends in a quick and optimized 
way. The strength of BA systems like these is their ability to combine data of sensors, weapon 
and communication systems and the ability to present the data in a clear and uncomplicated 
ways, giving way to rapid and better-informed decision making. 

6.4 Getting Started with Business Analytics Research

In order to get started with BA research a project-based approach is recommended. Such a BA 
research project progresses through five steps, often iteratively (Gangadharan and Swami, 
2004). Once an opportunity for BA research is identified the researcher should position the 
study in the BA research field. Focusing on the researcher, we distinguish three categories 
after reviewing the (military) BA-research literature: 

2  For more information, see http://www.futurepointsystems.com/
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• Researcher (co)develops BA tool. In this category of studies, BA-applications are being 
developed by the researcher, often in cooperation with organization members and with 
the aim of supporting the organization. An example is our example study. In these tool-
centric studies, academic researchers combine their strengths with military practitioners 
to develop a BA algorithm, method, or tool to support a given practical decision 
making issue. Examples of approaches and methods are design and (participatory) 
action research. In the example study, practitioners and academic researchers jointly 
developed a strategic airlift decision-making environment for the US Air force (Soban 
et al. 2013). This type of work tends to directly benefit organizations as well as serve 
academic communities interested in developing tools and designing organizations.

• Researcher studies BA development and use in organizations. Studies with BA as their main 
subject represent the largest part of the BA literature, where the researcher studies BA 
as an actor interested in, yet distant from, the organization and tool. The aim of these 
studies is to understand BA and contribute to socio-technological theories. Methods 
often include case studies, surveys, and participatory research (Bergold and Thomas, 
2012). This type of BA research includes studies of BA tools and the way they impact 
organizational phenomena. Lavigne et al. (2011) for example show to what extent visual 
analytics can increase maritime domain awareness, while Trkman et al. (2010) indicate 
the impact of BA on supply chain performance. 

• Researcher uses BA to study organizational processes. Finally, BA may be used as a mean to study 
organizational phenomena. Pentland et al. (2011) use data from an invoice processing 
workflow system to create event logs which they analyze to uncover patterns of different 
work routines of employees, and to determine whether these patterns of action were 
stable or changing over time (Pentland et al. 2011). These studies seek to exploit advances 
in BA to better process and understand organizational data, for instance by visualizing 
idiosyncratic patterns of business processes and relating these to organizational 
effectiveness. In contrast to the first category, theories in non-BA domains – e.g. 
organizational control and routines – are extended.

6.4.1 BA Research in Five Steps

Thus, before starting with the research design, one should determine which role BA 
plays within the study. Next to greatly influencing the design of the research, it also has 
implications for the potential audience (i.e. academics, analysts, tool developers, or military 
commanders). Since the example study of Soban et al. (2013) falls in the first BA research 
category  we demonstrate the project-based approach of a researcher (co)developing a BA 
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tool. However, the five steps are also (partly) applicable for the other two defined categories 
of BA research.

Step 1: Focusing and Designing BA Research: The design depends on the category of BA research 
that is selected by the researcher and the associated stakeholders. What expectations have to 
be met? Is it possible to distinguish layers of core and complementary goals? In our example 
study, current planning and maintenance of the airplanes gave rise to concerns. Their core 
focus was to develop a relevant tool, with a complementary benefit for the organization. 
The secondary goal for the tool’s creation was to provide a pilot deployment in the form 
of a relevant example for ‘the use of visual analytics within the corporate and professional 
culture’ (Soban et al. 2013). Formulate the – possibly layered – goals of the BA research, 
including the scope, conceptual background, and the research design. If military and 
academic stakeholders play a role, one must think about synergies and articulate a project 
that is understandable and relevant to both. 

Step 2: Developing the BA Tool: The researcher will have to select methods, algorithms and tools 
that support the processing and analysis requirements of the BA project, or develop a system3. 
This may involve several iterations, as the meaningfulness or results of specific methods, 
algorithms or tools on a given data sets cannot always be predicted. This iterative process 
starts with identifying the required data and assessing its particularities. The example study 
included both a model with algorithms and a visual interface. Professional organizations 
use tools from companies such as SAS, Oracle, and COGNOS. Increasingly, organizations 
build a comprehensive set of interrelated tools, requiring an architectural approach to 
systematically collect and process data (Pant, 2009: 12). In any case, it is important to 
consider the organizational context. The researcher may initially experience some resistance 
as people are not familiar with BA or might be concerned about the results of the study. 
Gaining legitimacy may be achieved by explaining the work, highlighting benefits for those 
involved and training users. BA may require a cultural change of the organization (Davenport 
and Harris, 2007). This step is crucial to ensure data access and long-term support. 

Step 3: Using the BA Tool: In this step the required data is being retrieved. This includes the 
identification of actual data sources (rather than types), gaining a deeper understanding 
of its specific meaning, assessing the currency, structure, completeness, and errors and 
omissions in the data. Data that has been collected may have to be transformed, (re)
structured, and cleaned to be used in the BA tool. This may include the creation of new or 
adjusted categories or classes to enable comparison and integration of multiple data sources. 
Next, using the tool, one must analyze the data in an iterative fashion, experimenting with 
different algorithms, methods, and modes of presentation (Soban et al. 2013). Because the 
analysis process may require highly specialized skills, tools, and expensive software licenses 

3  For more information, see e.g. http://www.processmining.org/tools/start.
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and hardware, increasingly, data analysis is conducted at a centralized department or even 
outsourced. For instance, UAV data processing from Pakistan is performed in the US (Wall 
and Monahan, 2011).

Step 4: Presenting and Leveraging BA Results: Once the BA process is finished, the findings or BA 
application can be transferred to the key stakeholders. This is an important step to prove the 
usefulness of the study. The researcher should be able to explain their findings in easy and 
understandable terms. In our example study, unexpected insights were found: ‘One example 
of a relatively unintuitive insight that the visual analytics environment did reveal was how 
many additional legacy aircraft are required to equal the time to deliver a fixed amount of 
cargo, as compared to the modernized aircraft under relatively likely circumstances’ (Soban 
et al. 2013). By clearly articulating findings and conclusions of the research, stakeholders may 
become more energized and motivated about the usefulness of the study. 

Step 5: Evolving BA Research: Finally, in order to improve the results of the study, critical and 
forward-looking questions have to be asked. Does the BA tool developed by the study make 
a difference? How would one reflect on the original design? Opportunities may exist to 
improve the tool, cover more  business processes (Gangadharan and Swami, 2004), and raise 
the BA maturity level of the organization (Davenport, 2013). 

6.5 Challenges in Military Business Analytics Research

When initiating BA research in a military context, several challenges have to be addressed. 
These challenges relate to the methodology and to the context. 

6.5.1 Methodological Challenges

Information overload. A common challenge relates to the giant amount of data that can be 
generated and stored in BA databases or tools. Although this is one of the cornerstones 
for BA success, it may also cause problems. The sheer amount of data is not directly the 
problem, but the amount of time to analyze the data and the necessary skills to handle the 
data certainly are. When conducting a study using the data of a BA tool, researchers should 
take into account that the data warehouse of an average organization quickly holds tens of 
terabytes of data, not to mention the amount of data the databases hold in a large public 
organization like the military. The US Air force already reported to cut back on the amount of 
drones they use and invest in, because they cannot keep up with analyzing all the generated 
data constructively (Peck, 2012). Therefore researchers should frame the specific area of BA 
they would like to include in their research very carefully in order to prevent ‘drowning’ in all 
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the data provided by BA solutions. This starts at the very beginning of the project: selecting 
relevant areas and data before collecting; starting small and adding data (both breadth and 
depth) incrementally.
 
Data quality. As stated earlier, the quantity of data from a wide spectrum of sources is vast; 
however the quality of the data is a more problematic feature. Correa and Ma (2011) indicate 
that data in BA tools and solutions are inherently uncertain and often incomplete and 
contradictory. Measured data contains errors, introduced by the acquisition process or 
systematically added due to computer imprecision (Correa and Ma, 2011). For analysts and 
researchers, it is important to be aware of the sources and degree of uncertainty in the data. 
For instance, before data can be used in visual analytical tool like in the example study it has 
to be pre-processed, transformed, and mapped to a visual representation. This uncertainty 
is compounded and propagated, making it difficult to preserve the quality of data along the 
reasoning and decision making process. Thomson (2005) define a data uncertainty typology, 
identifying key components of uncertainty such as accuracy/error, precision, completeness, 
consistency, lineage, credibility, subjectivity, and interrelatedness. In order to overcome 
or reduce problems of uncertainty and data quality, different (statistical) solutions may be 
applied. Methods that may be applied to deal with uncertainty include regression, principal 
component analysis and k-means clustering. To gain more insight in these methods we 
strongly recommend further reading work that tackle these specific problems in detail 
(Correa and Ma, 2011; Zuk and Carpendale, 2007). 

Lack of cognitive cues. Like stated previously, some studies use BA as a means to collect data. 
Van der Aalst (2012) uses process mining to create event logs. For example, the transaction 
logs of an enterprise resource planning system are used to discover changes in routines and 
processes (Van der Aalst, 2012). Although these kinds of studies do not state anything about 
BA as a subject, they do use a BA database as a method for their data collection. However, 
because this BA data has an archival nature, it is hard to test whether changes or alterations 
in these events or processes can be attributed to cognitive changes among participants 
(e.g. learning), notwithstanding which changes in processes are deemed most important 
by organizational members. So, studies using BA as a way to collect data should somehow 
have to include the cognitive or emotional aspects of their respondents. A solution to this 
challenge could include enriching the research data by conducting detailed interviews or 
surveys, thus including cognitive cues in BA research. 

6.5.2 Context-related Challenges

Sensitivity of the data. Data may be used and misused. We define the sensitivity of data as the 
chance that it is being misused, ‘multiplied’ by the harmfulness of misuse, and reasoned from 
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the perspective of the data owner. If data is highly sensitive (e.g. in terms of privacy, politics, 
or intelligence), measures are often taken to protect the data. The protection measures (e.g. 
access restrictions, encryptions) present an important challenge for researchers in general 
and for BA projects in particular. Denying a researcher access causes less harm than military 
information falling into the wrong hands. Especially data related to the hot environment of 
military organizations are often highly classified. In order to access and handle such data and 
disseminate scientific results, researchers will need clearance and agree upon dissemination 
procedures before the project starts.

Besides military sensitivity it is good practice in research projects to anonymize the names 
of practitioners involved. In order to guarantee anonymity, codes should be used when 
analyzing personal data of, for example, a military health care system (Hudak et al. 2013). 
When disseminating the results of the study, researchers should make sure that the sensitive 
data is presented carefully with respect to confidentiality and anonymity. In the illustrative 
study this challenge is tackled by using fictive or simulated data to demonstrate the ‘strategic 
airlift decision-making environment’ that has been developed by the authors. However, BA 
research concentrating on the output of BA solutions cannot adopt such a method and have 
to take the described measures of confidentiality into account. 

Time-dimension and required accuracy. Another context-related challenge concerns the different 
requirements regarding the time-dimension and accuracy within hot and cold sides of a 
military organization. Within a mission in a hot military environment, the use of BA is aimed 
at maximizing ‘strike power’, while BA applied in a cold military environment is aimed at 
maximizing resilience and endurance of e.g. administrative and logistic services. The 
information requirements of BA in these different types of environment differ accordingly. 
Not only in terms of sources being used, but also in data visualization and the weight of 
timeliness, accurateness and source reliability. For example, the data presentation and 
analysis in a hot environment often requires geographical technologies, while in a cold 
environment tabular data may often be sufficient. Moreover, in a hot military environment 
time is ultimately expressed in seconds: applied sensing technologies and platforms are 
synchronized with atomic clocks. In contrast, within a cold military environment, where 
many processes are performed between ‘8am and 5pm’, time is more lenient. With respect 
to accuracy and source reliability: in unfamiliar environments (e.g. behind enemy lines), 
working with data with low accuracy (from reliable sources) is considered better than 
working with no data at all. In such situations high accuracy is a luxury that cannot always be 
afforded. The cold environment (own terrain, own forces) is more predictable, allowing for 
detailed data to be collected, thus allowing high levels of accuracy and thorough checking 
of source reliability. Researchers should bear these differences in time and accuracy in 
mind when they develop a tool for the military or when researching BA phenomena in such 
contexts. 
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6.6 Concluding Remarks

In this chapter we provided an overview of the different applications of BA that are available 
for military organizations. We described six steps to get started with a military BA study 
and indicated several challenges to take into account when conducting such a research in a 
military environment. Since the amount of research in this field is still limited, we would like 
to encourage researchers to explore interesting venues of BA-research within the military. 
Most of the current BA work concerns the tactical-technical (in business studies: operational) 
level, i.e. where tasks are executed. At this level, researchers are interested in adaptation of 
BA tools and the interfacing between BA tools and human users (Soban et al. 2013). According 
to many of these studies, BA tools improve micro-level awareness of patterns, productivity 
and decision making. Further research could extend this work, and address the validity of 
these claims, as well as the interfacing of human workers – often with limited BA expertise 
– with BA tools. 

Moreover, BA and enterprise software such as ERP are used increasingly to connect many 
processes and sites, both relating to the cold and hot environment. When considering the 
OODA loop at higher aggregation levels (i.e. operational-strategic), military strategic leaders 
can be seen as users of (output of ) multiple BA tools. Yet they also have a role in shaping 
what they want (commander’s intent), what architectures they consider fitting, and how 
they adopt BA in their daily practice (Azvine et al. 2006; Negash, 2004). Researchers could 
appoint attention to different ways commanders use BA, and to what extent they try to shape 
BA tools to their wishes and needs, catering to a military organization’s sense and respond 
capabilities (Bunn et al. 2012; Hammond, 2008). Finally, researchers can study interaction 
processes between BA analysts (who have the skills to handle the data and the tools) and 
non-BA professionals. These include commanders (who have the knowledge and experience 
to interpret the data), given differences in jargon (epistemology), hierarchical status, and 
location. 
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Chapter 7



7. Conclusion

7.1 Introduction
The importance and benefits of business information systems, and especially ERP systems, 
are widely recognized by organizations (Ng and Kim, 2009). Organizations implement such 
systems to improve strategic decision-making, boost organizational performance, increase 
cost control and integrate business processes. The popularity of ERP systems in a myriad 
of organizations led to a significant and sheer body of literature on ERP (Jeston and Nelis, 
2014). Most of the research on ERP systems emerged from the early 2000’s and on, and is 
predominantly focused on the implementation of the ERP system itself (Grabski et al. 2007). 
The main topics in the literature are how an ERP system can be implemented efficiently and 
effective, and which critical success factors are important during the implementation process 
(Umble et al. 2003). However at this moment in time, the majority of the organizations that 
have decided to implement an ERP system are transitioning to the next phase, which is 
referred to as the post-implementation phase. Although, many of the organizations that 
‘survived’ the challenging implementation phase are now struggling with the shift from 
implementing the ERP to actually using the ERP system (Chou et al. 2014). 

Literature looking into this specific phase is scarce up to now, most of the academic 
literature within the ERP context has yet to take the step towards disentangling the 
challenges emerging during the ERP post-implementation phase (Santhanam et al. 2007). 
More insight in this specific phase is of utmost importance as many organizations are 
currently facing the challenges of the post-implementation phase. Prior research indicates 
that organizations implementing ERP rarely use their systems to the fullest potential and do 
not realize the promised return on investment (Jasperson et al. 2005). Since most ERP system 
implementations are multi-million dollar investments (Hsieh and Wang, 2007), not receiving 
the promised benefits of an ERP system may seriously hamper organizational performance or 
even cause bankruptcy of the organization. Next to the detrimental effects under-utilization 
may have to an organization as a whole, individual stakeholders are likely to become affected 
by the application of the ERP system. Benders et al. (2009) state that little research has been 
conducted aimed at exploring and understanding impacts at the individual level during and 
after the implementation of ERP. Therefore this study not only looked at the organizational 
impact of an ERP system but also at the individual level. Important stakeholders like key 
users, middle managers, end users, implementation team members and policy makers have 
all been included in the study.

The objective of this thesis was to fill the mentioned voids in the literature, by studying 
the research aim: ‘enhancing the knowledge on ERP system usage in the post-implementation phase, by 
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examining multiple stakeholders involved in this specific ERP phase with both quantitative and qualitative 
research methods’. Five supporting research questions were formulated, more specifically 
defining the focus of this study, each addressing a different perspective, and together 
providing an answer to the central aim of the thesis. The main findings are summed briefly 
in the following section. Next to that, this chapter includes implications of both practical 
and theoretical nature, reflection, and avenues for further research within the context of 
ERP systems in the post-implementation phase. These are summarized in Table 7.1.

7.2 Main Findings

7.2.1 Knowledge Management Capabilities in the Post-Implementation Phase

The first research question, elaborated on in chapter 2, addressed issues of knowledge 
management during the transition from the ERP implementation phase towards the post-
implementation phase (shakedown phase). The main research question of the study was: 
‘to what extent do experiences of stakeholders of the SPEER program impact the knowledge management 
capabilities of the Ministry of Defense?’ Multiple stakeholders, including strategic advisors, 
internal and external consultants, managers and ERP users were interviewed about their 
experiences with regard to ERP knowledge management. The collected data indicated 
that three methods to transfer and manage knowledge were employed during the ERP 
implementation (SPEER) in the Dutch Ministry of Defense. 

The first method included absorbing knowledge from external sources by a select group 
of employees to improve the level of knowledge. However, since the knowledge was 
predominately codified to transfer it within the organization (after absorbing it from 
external sources), problems emerged with the quality of codification. Also, the lack of 
face-to-face interaction between external consultants and ERP project members seriously 
hampered the effect of the knowledge transfer. The second method we found was the transfer 
of knowledge by the use of disciplinary ‘production teams’. These teams included multiple 
representatives, e.g. policy makers, middle managers, educators and end users. This method 
showed to be effective; however, some issues emerged, like the fact that some members had 
insufficient knowledge to engage in mutual knowledge transfer. In addition, a third method 
to manage knowledge emerged from the data. In order to anchor knowledge in the long run, 
a formal structure was utilized by the Ministry of Defense. This structure facilitated the way 
knowledge was exchanged in a positive way. However, some start-up problems emerged, like 
the fact that knowledge sharing was mainly between horizontal layers of the structure and 
not in a vertical way between the different organizational levels in the structure. 
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Table 7.1 Main findings of the study

Chapter Number Main Findings

Chapter 2: Knowledge Management 
Capabilities in the Post-Implemen-
tation Phase 

• Identification of three knowledge management tactics used in the SPEER 
program.   

• Introduction of top down knowledge management in form of a Chief Know-
ledge Officer.

• The knowledge management tactics are useful for other IT-controlled 
change processes in the future. 

Chapter 3: Cross Boundary Know-
ledge Management in the Post-
Implementation Phase 

• Key users are essential during the ERP usage phase.
• Key users fulfil three roles in which they are able to cross knowledge boun-

daries: expert, educator and collaborator.
• Six boundary crossing mechanisms enable key users to bridge gaps between 

knowledge about software, organizational processes and functional areas.

Chapter 4: The Impact of Control 
and Empowerment in the Post-
Implementation Phase

• Inverted-U relationship between self-discipline and perceived control of the 
ERP user.

• Users who feel empowered, are more likely to display deep and intensive 
ERP system use (infusion).

• Higher levels of infusion of the ERP user, lead to increased ERP success for 
both organization and individual.

Chapter 5: Changing Usage Behavi-
ors within the Post-Implementation 
Phase

• Empowerment and control affect the level of infusion, but behaviors are also 
subject to changes across time.

• Intermediate levels of control grants ERP users ‘room to maneuver’ while 
providing a sense of urgency to engage in infusion.

• Individual characteristics (e.g. work commitment) play an important role in 
reinforcing ERP usage behaviors.

Business Analytics (BA) in the Post-
Implementation Phase

• Identification of multiple applications of business analytics in both the ‘hot’ 
and the ‘cold’ environment of military organizations.

• Several challenges have to be taken into account when conducting BA re-
search: information overload, timeliness of analyzing BA and the sensitivity 
of the data.

The three methods all showed some flaws and issues, we elaborated on a possible 
complimentary fourth method, based on co-creation and top down knowledge management. 
In this method we emphasize the need for a Chief Knowledge Officer (CKO) who can enable 
the organization to overcome barriers that prevent knowledge from freely flowing through 
the Dutch Armed Forces. We conclude with the notion that the knowledge management 
methods we found during the ERP implementation are also useful for other IT-controlled 
change processes, and that these methods – complemented with the overarching fourth 
method – can lead to significantly increased knowledge capabilities of the Ministry of 
Defense. 
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7.2.2 Cross Boundary Knowledge Management in the Post-Implementation Phase

Where the previous chapter emphasized the ‘shakedown’ phase, chapter 3 focused on the 
second part of the post-implementation phase known as the ‘onwards and upwards’ phase 
or usage phase (Markus and Tanis, 2000). Due to the integrative nature of an ERP, the system 
requires knowledge to flow across organizational boundaries. Especially key users play a 
pivotal role to enable knowledge transfer across these boundaries. Therefore the following 
research question was leading for this chapter: ‘how do key users act as knowledge managers and 
boundary spanners during the ERP post-implementation phase and which mechanisms do they employ?’ 
The study had a qualitative nature and used semi-structured interviews to get more insight 
in this issue.

The results demonstrated that key users are essential during the usage phase of an ERP 
system. We found that key users are able to fulfil three roles in which they are able to cross 
structural, social and cognitive boundaries. This includes the expert role, which requires key 
users to act as ERP experts. Important tasks in the expert role include developing training 
programs, configuring user authorizations and editing user instructions. The second role is 
aimed at collaboration, in which key users bridge gaps between ERP stakeholders and broker 
between end users and middle management. Finally, the third role has an educational nature 
in which key users provide a practical learning environment for a large number of end users. 
In this way end users can absorb the knowledge necessary to grasp the basic principles of an 
ERP system.

Next to the three roles of key users, we indicate that key users in the study applied six boundary 
crossing mechanisms to bridge gaps between knowledge about software, organizational 
processes and different functional areas. Moreover, we show the duality of the tasks that key 
users have to perform. On the one hand they need to absorb different types of knowledge 
to be able to act as an expert and provide the education necessary for key users. However at 
the other hand, a key user has to create contextualized ERP knowledge and transfer this to a 
whole range of stakeholders. To fulfil this role, a lot of time and effort is required from key 
users. Therefore, management has to take into account that key users have to be facilitated 
to carry out their tasks successfully. 

7.2.3 The Impact of Control and Empowerment in the Post-Implementation Phase

In the first part (Chapters 2 and 3) of this study, focus has been on knowledge management 
in the post-implementation phase. It stressed how the organization and key users are able 
to facilitate and support end users to use the ERP system and learning them to apply it to 
their daily tasks. In the second part of the study, emphasis is placed upon the individual ERP 
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user and on the way they utilize the ERP system during their daily work. In chapter 4, the 
following research question has been applied: to what extent do control and empowerment impact 
the level of infusion of an ERP user, and to what extent does infusion in turn affect the ERP system success? 

Quantitative analyses among the end users, matched with the rating of their ERP usage by 
their supervisors, revealed that organizational control has a curvilinear influence on infusion 
(the deep and comprehensive use of the ERP system). This implies a trade-off between self-
discipline and the lack of reliance on the ERP user. When a user experiences no control at 
all, they are unlikely to engage in self-discipline, while, in turn, a high level of control 
gives the user the idea that they are not trusted at all by the organization. Therefore, 
neither a low nor a high level of control will lead to ERP users using the system in a highly 
infused manner but an intermediate amount of control will. Next to that, the results show 
that increases in empowerment by an ERP system may lead to a higher level of infusion 
among the end users. As infusion can be seen as extra-role behavior, users need an active 
intrinsic engagement like empowerment, to engage in such usage behavior (since formal 
rewards are absent). Finally, the findings show that when end users display high levels of 
infusion, the level of success for both the organization and individual become greater. When 
an ERP user applies the numerous features of an ERP to fuller extent, organizations are likely 
to harvest the benefits of the ERP system while users may profit from performing their tasks 
more efficiently. 

7.2.4 Changing Usage Behaviors within the Post-Implementation Phase

Remarkably up till now, it is still unknown in which way and to what extent usage behaviours 
of ERP users change over time. In order to cover this void in the literature a longitudinal 
research approach has been applied, including the effects of work commitment of ERP users 
on the relation between control, empowerment and post-acceptance ERP system use. The 
following research question has been explored: ‘to what extent do ERP usage behaviors change over 
time within the post-acceptance phase of ERP, and how do control and empowerment affect these changes?’ 
First, we found that ERP usage is a multidimensional concept consisting of routinization 
(standard and routine ERP use) and infusion. The results show that users can engage in two 
different - but coexisting - usage behaviors during the ERP post-implementation phase. 

In line with chapter 4, results indicate that empowerment and control affect the level of 
infusion, but also that these behaviors are also subject to changes across time. For instance, 
higher levels of control lead to higher levels of routinization at the subsequent time frame. 
However, this is not the case for control and infusion, as users still have discretion whether 
they take the next step and become infused with the system. Higher levels of control only 
cause users to refrain from applying the system in an infused manner, as they feel pushed 
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around and not trusted by the organization. Intermediate levels of control at the first time 
frame do influence the level of infusion of the ERP end users at the subsequent time frame, 
since only then it grants users enough room to maneuver while also providing a sense of 
urgency to engage in this type of usage. 

In final, work commitment is positively moderating the influence of both control and 
empowerment on infusion. The positive influence is caused by the fact that employees with 
high levels of work commitment are already more intrinsically motivated than others. This 
makes them more susceptible to empowerment, and also willing to accept higher levels of 
control. Therefore these results suggest that control and empowerment play an important 
role in how users utilize the system and how their usage behavior changes over time, but also 
that individual characteristics (e.g. work commitment) play an important role in reinforcing 
these usage behaviors. 

7.2.5 Business Analytics in the Post-Implementation Phase

In the last section of the thesis, the focus shifts towards the future possibilities an ERP 
system can offer - in synergy with other technologies - to a military organization with regard 
to strategic decision making. A growing part of the literature is assessing the advantages that 
business analytics can offer organizations in the private sector. However, researchers remain 
silent on how business analytics can be applied in a military context. Therefore the following 
research question has been answered in Chapter 6: ‘what are the challenges and opportunities for 
researchers of business analytics within the military context, and what are applications of business analytics 
within this domain?’ Results of this conceptual study articulate multiple applications of business 
analytics in both the ‘hot’ and the ‘cold’ environment of a military organization. An example 
of an application in the hot military environment is the Combat Management System (CMS) 
aboard of US Navy ships, which improves the situational awareness and performance of these 
vessels significantly. In the cold military environment, business analytics solutions may be 
integrated in dashboard tools to make standardized analyses more accessible by providing at-
a-glance views of key performance indicators. This enables military commanders to observe 
the condition of their materiel and assess its level of employability for exercises or missions.

Since the number of studies looking at business analytics within the military context is 
limited, we explored how research within the field of business analytics is carried out. As 
a result we describe six steps to get started with a military study in business analytics, and 
indicate several challenges to be taken into account when conducting such a research in 
a military environment. One of these challenges is information overload, relating to the 
huge amount of data that can be generated and stored by business analytical tools, and the 
amount of time it takes researchers or other professionals to analyze and handle all the 
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data in a successful way. Also the sensitivity of the data within the military context provides 
significant issues with regard to confidentiality. Finally, we argue that strategic military 
leaders in the field of ERP can be seen as users of multiple BA tools and that they have a 
prominent role in shaping what they want (commander’s intent), what architectures they 
consider fitting, and how they adopt BA into the ERP system in place.  

7.3 Contributions to Research and Theory

By answering the subquestions of chapter 2 to 6, we provide multiple results to fulfill the 
aim of this study, which has been formulated as: ‘enhancing the knowledge on ERP system usage in 
the post-implementation phase, by examining multiple stakeholders involved in this specific ERP phase with 
both quantitative and qualitative research methods’.

The common thread when answering the subquestions of chapter 2 to 6, is the fact that 
they all emphasize the essential role of the post-implementation phase. This phase has been largely 
neglected in the ERP literature, especially with respect to the more frequently studied 
implementation phase (Tennant and Mills, 2011). Yet, results of this thesis indicate that more 
attention has to be devoted to the post-implementation phase. Of course the implementation 
phase is a critical and insurmountable phase in the lifecycle of an ERP system, still we argue 
that this phase is only the start of the ERP journey, instead of being the end of it. After all it is 
the effective and efficient use of an ERP system which ultimately translates the possibilities 
of such a system into concrete individual and organizational benefits (Murphy et al. 2012). 
In order to fill the gaps within the post-implementation context, we contribute to existing 
knowledge in several ways.

Table 7.2 Overview of implications of the study

Contributions for Research and 
Theory

•  Shakedown phase: Facilitating users and expanding knowledge capabilities 
•  Onwards and Upwards phase: Optimizing ERP System usage
•  Longitudinal effects on ERP usage behaviors
•  Assessment of ERP benefits 
•  Overcoming common method bias: Methodology of matched pairs

Practical Implications •  Coupling ERP with Business Analytics
•  Developing a facilitating knowledge infrastructure
•  Preparing managers for ERP-related changes
•  Long-term ERP strategies regarding knowledge management

Avenues for Further Research •  Individual characteristics of ERP stakeholders
•  Development of learning and training programs
•  Measuring ERP success 
•  Generalizing the results of the public sector
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7.3.1 Shakedown Phase: Facilitating Users and Expanding Knowledge Capabilities

This study provides insight in the different challenges in the two phases that are part of the 
post-implementation phase. These two phases are - in chronological order - the shakedown 
phase and the onwards and upwards phase. Although these phases have been described 
in the seminal work of Markus and Tanis (2000), empirical research indicating the most 
important tasks and activities in this essential phases has been lacking (Grabski et al. 2011). 
We found that facilitating the users in order to enable ERP usage is the most significant activity in the 
shakedown phase. Since ERP implementations are very knowledge intense, they require high 
levels of knowledge absorption and knowledge sharing between organizational members. 
Since most implementations are carried out within relatively small teams of internal and 
external consultants and IT experts, it means that organizations must carefully think about 
strategies to transfer all the knowledge of this group throughout the organization. 

Therefore expanding knowledge capabilities during the shakedown phase is essential for a smooth 
transition from ERP implementation to ERP usage. Otherwise, the organization may come 
to rely excessively on knowledgeable project team members rather than building the ERP 
knowledge and skills in all relevant personnel (Markus et al. 2000). We argue that one of the 
main facilitators during the shakedown phase is the key user. This role is often overlooked 
by prior research and therefore we provide insight in the pivotal role key users play in the 
post-implementation phase. Key users are responsible for crossing and spanning knowledge 
barriers throughout the organization, and therefore important players to enable efficient 
usage of the ERP system. 

7.3.2 Onwards and Upwards Phase: Optimizing ERP System Usage 

In the following onwards and upwards phase, when ERP users have become knowledgeable 
about the ERP system due to the efforts of the organization in the shakedown phase, the 
emphasis shifts towards optimizing the way ERP users apply the system. By providing more insight in 
the different usage behaviors of end users, namely routinization and infusion, organizations 
are able to manage these behaviors in a targeted way (Li et al. 2013). We show that these usage 
behaviors are influenced by different types of predictors. Routinization is influenced by 
extrinsic predictors, e.g. organizational control, while infusion is predominantly affected 
by predictors with an intrinsic nature, e.g. empowerment. As most of the studies mostly 
include factors originating from the TAM model, like perceived ease of use or perceived 
usefulness (Schwarz et al. 2014). We extend existing knowledge by portraying the effects of 
control and empowerment on the usage behaviors in an empirical manner. Different levels 
of empowerment and control subsequently lead to different levels of routinization and 
infusion (see Chapter 4 and 5). In conclusion, it can be stated that ERP usage behavior consists 
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of multiple dimensions (routinization and infusion) which are predicted by different drivers 
(empowerment and control) in different manners.

7.3.3 Longitudinal Effects on ERP Usage Behaviors

Subsequently, this study also throws light on changes in ERP usage behavior over time. By applying 
longitudinal methods with multiple waves of data collection, changes in individual ERP usage 
could be studied. For instance, we show that the two types of usage behavior strengthen 
each other over time. An ERP user with a high level of routinization in the first time lag, 
is more likely to engage in greater levels of infusion in the subsequent time lag. As these 
users have become acquainted with the system, their familiarity reduces the difficulties to 
pursue infused usage of the ERP system. By assessing ERP usage in a longitudinal manner 
we show that usage behavior does change over time, which opens a whole new range of 
research opportunities. Up till now we are the first work to study ERP usage behaviors with 
a longitudinal research method, up till now studies focusing on ERP usage behaviors like 
routinization and infusion applied cross-sectional research designs (Sia et al. 2002; Hsieh and 
Wang, 2007; Li et al. 2013)

7.3.4 Assessment of ERP Benefits 

Another important aspect of the onwards and upwards phase is post-implementation benefit 
assessment. The return on investment of an ERP system is predominantly determined by 
the amount of ERP success. ERP success includes individual benefits, e.g. higher quality of 
decision making or the saving time when performing tasks. However, also organizational 
advantages like operating cost reductions and overall productivity gains are a part of ERP 
system success (Delone, 2003). As prior research shows inconsistencies with regard to the 
assessment of the success of ERP systems (Tate et al. 2014), we contribute to the theory by 
revealing the critical link between ERP usage and ERP success. System use is typically assessed 
as a proxy for ERP system success, but lacks distinction between shallow or deep system use. 
Logically, a system that is used only superficially will be less successful than a system with 
users utilizing all the features to full extent (Burton-Jones and Straub, 2006). Therefore, we 
show that in order to predict ERP success, it is necessary to apply a multidimensional concept 
of ERP usage. As our results show that higher levels of infusion lead to higher levels of ERP 
system success, we provide insight in the link between system usage and system success.
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7.3.5 Overcoming Common Method Bias: Matched Pairs Methodology

Another main contribution of this thesis is the usage of matched pairs of ERP users and their 
supervisors. Self-report measures are subjective in nature and susceptible to common method 
variance, which might affect the strengths of (causal) relationships. Therefore we balance 
the subjectivity of ERP users’ rating of their own usage, by adding the rating of their direct 
supervisors. Although Li et al. (2013) state that routinization and infusion are hard-to-observe 
for others than the ERP users themselves, we argue that supervisors are more than able to 
rate the extent of infusion of their subordinates. In the studied organization supervisors 
have direct supervision over only five ERP users on average, so their ERP usage is quite visible 
to them. Next to that, the supervisors have extensive reports on the features used by the 
ERP users and on the transactions they have executed. This made it possible for supervisors 
to provide a detailed rating of the level of infusion of their subordinates. By matching 
pairs of users and supervisors instead of using self-report measures, we contribute to the 
development of more rigid and objective measures of ERP system usage. 

7.3.6 Coupling ERP with Business Analytics

We also look beyond the shakedown and onwards and upwards phase with regard to the 
ERP lifecycle. By coupling ERP with advanced technologies like business analytics, benefits 
for the system as a whole improve increasingly and will significantly affect concepts like 
strategic decision making and situational awareness (Soban et al. 2013). Especially in a 
military context, both hot as cold, improvement of these concepts are essential. We expand 
theory by indicating the avenues that may profit from coupling ERP with business analytics, 
but also provide directions for research in this specific context, opening up significant 
future research opportunities. As far as we know, no other studies have explored options for 
business analytics in military organizations up till now. 

7.4 Practical Implications

The most prominent implication for practice resulting out of this study is the crucial role 
of the post-implementation phase. A majority of organizations consider an ERP system 
completed when the system is up and running, however this study shows that this is only 
the start of the ERP adventure. Hence, organizations may take into account that successfully 
using an ERP system requires ongoing effort, even when the implementation is considered 
to be successful. 
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7.4.1 Developing a Facilitating Knowledge Infrastructure

First, the findings of this study underline the importance for the development of a facilitating 
knowledge infrastructure in the post-implementation phase. By this, we do not mean the 
underlying technical system infrastructure but the vital network which supports and enables 
the multiple ERP stakeholders to apply and use the system in an optimal way. For instance, 
in order for key users to cross boundaries and overcome knowledge barriers, several 
prerequisites have to be met by the organization. This includes the formation of formal 
structures and fostering informal ones, to stimulate and motivate ERP stakeholders to share 
and absorb their ERP related knowhow. Another example is also the clear formulation of 
well-defined guidelines and procedures for tasks and roles in the ERP context. The necessity 
of these guidelines are displayed in Chapter 3, where key users were clueless about their roles 
and duties. This resulted into hefty delays and issues with regard to knowledge management, 
and was eventually detrimental to the level of ERP usage. 

User training is also a significant aspect of this facilitating knowledge structure. As ERP 
systems are complex and require new ways of thinking about organizational processes, the 
majority of users need a large amount of training hours to successfully operate the ERP. In 
order for users to cope with these changes in their work life, trainers and facilitators may 
consider to educate ERP users beyond ERP mechanics. This implies that user training and 
education has to go beyond learning to navigate the system. Instead, training may also 
highlight how changes compare in terms of role and task significance, and to what extent 
autonomy and authority are changed. Of course the intensity and depth of the training have 
to be tailored towards the different roles users fulfill. As described in Chapter 2, the need for 
knowledge and intensity of user training differs per organizational members and hierarchical 
levels. Therefore management also needs to outline a profound training strategy of all the 
different participants in the ERP implementation process.

7.4.2 Preparing Managers for ERP-related Changes

The second major implication for practice includes that next to end users, key users and 
other direct involved also managers have to be prepared on the changes that an ERP system 
induces. Managers do not only have exemplary role with regard to a positive attitude towards 
the system, they also need to be ready to manage ERP users as this is not as straightforward 
as many organizations think. Take, for example, the selection process of key users. In the 
studied organization middle managers had to select some of their subordinates to become 
a key user. Firstly, managers did not know whom to select for this positon as the tasks and 
responsibilities of the key user role were not clear at that moment, leading to the assignment 
of employees who were not suited for this specific position. Secondly, managers were 
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unprepared about the consequences of selecting someone as a key user. Eventually, people 
who became key users had to invest a substantial amount of time and effort in their new 
role, meaning that managers would ‘lose’ their subordinates for a significant period of 
time. Especially in organizations where ERP systems are not directly impacting the primary 
process, it is not immediately apparent for managers to allocate time to the ERP system and 
key users. Preparing managers to these significant changes they will face during the post-
implementation phase may prevent many issues that can cause to be problematic for the 
organization.

In addition, managers may also take the diversity of the usage behaviors into account, 
dependent on the objectives with the system they have. Do they want to stimulate the 
exploitation of the system by emphasizing routinized usage behaviors or do they want to 
motivate their users to focus on infusion motivating them to explore and innovate with 
the system? It is likely that managers want users who apply the system for reporting and 
monitoring duties, to explore the system in detail and use it in an innovative manner. 
However, managers may not want users who only use the system for simple tasks, e.g. keying 
in repair hours, to put a lot of time into the system as they might be better off investing 
time into other - ERP unrelated - tasks. Therefore managers may think deeply about which 
usage behavior they desire from specific user groups, and in turn tactically emphasize these 
behaviors by applying situational leadership styles.

Managers can influence the behaviors of their users by carefully reflecting on the amount 
of control and empowerment their users are perceiving and experiencing. This can occur by 
enlarging the autonomy of ERP users, e.g. giving them more authorizations. Hence, users 
feel more trusted by the organization which may lead to higher levels of empowerment. As 
our results indicate, empowerment may subsequently cause higher levels of infusion. Next 
to that, control can also be regulated by managers by considering how tight organizational 
control is. For instance, managers can check upon a daily, weekly or even monthly basis to 
what extent their users apply specific features or how many times they log on. As tight(er) 
control is likely to stimulate routinization, this may be an option to make sure employees are 
using the ERP system for their work tasks. Moreover, routinized usage can also be increased 
by adding system usage to performance appraisals of employees. Still, a certain level of 
usage may become compulsory and leading to more routinization, users have the discretion 
whether they take the next step and become infused with the system. All, with all, it shows 
that middle managers need to be involved in all the phases related to the ERP system and that 
they need to be prepared for their role as supervisor of ERP users. 
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7.4.3 Long-term ERP Strategies: Knowledge Management

The third practical implication resulting from the study is the need for long term ERP 
strategies. As an ERP implementation and its subsequent phases can take several years, the 
development of a solid strategy for the long run is invaluable. Such a strategy is not only 
restricted to how the ERP system will be implemented, but also how knowledge management 
is taken into account or in which way employees are involved. Important is that the different 
strategies are aligned with one another. For instance, knowledge management methods have 
to be in place at the right time during the transition from the implementation phase to post-
implementation phase. As we show in chapter 2, the lack of a timely knowledge management 
strategy can lead to a lot of ad-hoc efforts to fix knowledge issues. In turn, these issues can 
severely delay and even hamper the operation as a whole. Moreover, ERP strategies need to 
consider the involvement of employees during the ERP implementation in order for them to 
be prepared about what is going to happen and by developing their knowledge levels in time. 

The development of an ERP strategy also includes carefully thinking about eventual drawbacks 
of the applied methods of knowledge transfer. For example, when a lot of codification is 
necessary during the ERP implementation, this also means that standards to guarantee a 
certain level of consistency and quality have to be in place. As developing a strategy (and 
adhering to it) is a vast task in large organizations, we opt for an organizational role, e.g. a 
Chief Knowledge Officer (CKO), who is responsible for knowledge management practices. 
The main task of the CKO is enabling the organization to overcome barriers preventing 
knowledge from freely flowing through the organization. However, as a final implication, 
one of the essential tasks for a CKO is also to make sure that the organization is able to 
learn lessons from other organizations. Many large-scale implementations share common 
factors and most commercial ERP packages are integrated with best practices from a myriad 
of companies. Especially as more and more public organizations have implemented an ERP 
system, establishing consortiums could be an essential manner to exchange experiences and 
prevent harmful mistakes and potential caveats.

7.5 Reflection and Avenues for Research

We demonstrated that this thesis contributes to both theory and practice, yet there are still 
many courses to take and much research to be conducted with regard to ERP in the post-
implementation phase. This section reflects on the study and provides further directions for 
research.  
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7.5.1 Individual Characteristics of ERP Stakeholders

Firstly, more attention to the individual characteristics of the studied stakeholders may 
provide more insight in ERP usage behaviors and how to facilitate them. We have researched 
how control, empowerment and work commitment affect ERP usage behaviors of ERP users, 
and also studied the extent to which key users can function as boundary spanners. Still, 
individual differences between these stakeholders may lead to different outcomes (Benders 
et al. 2009). For example, ‘Are key users who have been involved timely within the ERP 
implementation more effective than their counterparts who have been selected in the post-
implementation phase?’, or ‘Do users who have to use the system mandatory, engage in higher 
levels of ERP usage than users who do not have to use it compulsory?’. In this thesis we made 
some initial steps to differentiate along the stakeholders, like distinguishing managerial and 
operational end users or by adding individual characteristics like work commitment. Still, 
we opt for more attention towards adding these aspects in ERP research. This is in line with 
earlier calls from others (Tennant et al. 2011) to include personal characteristics to advance 
our understanding on the factors leading to higher levels of ERP usage or better facilitation 
and support. Further research may also combine factors that have been found to be of 
influence on system usage, like symbolic adoption, sources of motivation, learning styles or 
control and empowerment (Hsieh and Wang, 2007; Roberts et al. 2010). 

7.5.2 Development of Learning and Training Programs

Secondly, this study demonstrates the importance of preparing and training all the 
stakeholders (end users, key users and managers) for the ERP post-implementation phase. 
Although we show the essential role these participants play to receive the benefits of an 
ERP system, we do not go into detail about how training and learning programs should be 
designed within this context. Therefore, new avenues for research may study how training 
and learning programs for ERP stakeholders may be developed. Training programs for key 
users and managers could help them obtain initial knowledge about the ERP context, while 
developing their skills as facilitators (Santhanam et al. 2007). In turn, they may be more able 
help ERP users overcome knowledge barriers and form practical and engaging learning 
environments. Important questions that may be answered by include the following ones. 
How can users be prepared and supported in their learning activities? How should training 
for key users be designed so that they can learn to exchange knowledge among themselves 
and also to moderate consensus building among users? Which management styles are 
efficient to facilitate ERP users in an optimal way?
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7.5.3 Measuring ERP Success 

Third, even though we indicate the critical link between ERP usage behaviors and ERP system 
success, still more research is necessary to uncover the concepts of ERP or information systems 
success. Sedera (2007) states that the scope of what we understand to be the ‘information 
system’ remains ambiguous. Drawing on taxonomies of information systems: ‘Do we mean 
information systems at an enterprise, functional, network, or infrastructure level? Do we 
mean, for example, a single application, a type of application, a suite of applications, or the 
entire IT function in an organization?’ (Tate et al. 2014: 1239). As long as concepts are still not 
completely clear and focused it becomes hard to measure the success of it correctly. 

Moreover, we applied the model of Delone and McLean to measure ERP system success 
(Delone, 2003). Although this model is widely used in the literature, it is still debated and 
requires several updates and refinements to really grasp the complexity of information 
system success. For instance, one of the prominent terms in the Delone and McLean model 
of IS success is ‘service quality’. This concepts measures to what extent the information 
system is dependable and gives prompt service to its users. The concept of service is a 
complex notion that has become broader and received more research attention in the last 
decade (Tate et al. 2014). Still, we do not know what the implications of this notion mean for 
information systems success research. It is possible that entirely new success factors such as 
agility and responsiveness of the information system should be added to the model.

Therefore, we would like to invite further research to study the concept of information 
system success in more detail. As information system success is predominantly measured 
with surveys, it might be valuable to start applying qualitative measures to generate a new 
and ‘blue oceans’ kind of view. This, in order to develop innovative theories and measures of 
information system success and to provide examples of the new questions and insights that 
could be generated. Future studies may also look at the range of predictors of information 
system success, e.g. by assessing the effectiveness of key users and how their efforts in turn 
contribute to the success of an ERP system.

7.5.4 Generalizing the Results

Fourth, as this study is carried out within a public sector context, we have to take into 
account that the setting is distinct from the private sector. Differences between public 
sector organizations and private organizations may include differences in strategic 
responsibility and differences in time pressure and involvement. Although ERP systems in 
public organizations differ from ERP implementations in private organizations, they also 
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share plenty of common factors. For instance, the ERP system we studied is a Commercial 
Off-The-Shelf (COTS) package, including many best practices from the private sector. So, 
fundamentally the ERP systems in both sectors are very much alike. We therefore argue 
that most of our results are generalizable to other ERP contexts, meaning that theoretical 
insights in this study may be important to a larger population of ERP users and stakeholders 
who are facing the challenges of the post-implementation phase. 

However, variations within private and public sectors may still be a very interesting research 
topic. Future research may study essential differences in methods related to knowledge 
management and ERP usage in the post-implementation phase within both public and 
private organizations. Moreover, also comparing the different sectors to produce lessons 
learned or develop hybrid methodologies for the post-implementation phase may be very 
valuable for both theory as practice. 

This thesis concludes by emphasizing that an ERP system implementation is not done after 
the actual implementation is completed. We show that the ERP journey is only starting after 
this ‘go live’ moment, and demonstrate the significance of the post-implementation phase 
in order to obtain the benefits of an ERP system. In this thesis we explore different directions 
for theory and practice and describe how the multiple stakeholders, may they be end users, 
key users or managers, are able to contribute to successfully facilitate and use the ERP 
system for the ‘good’ of the organization. Hence, organizations may take into account that 
successfully using an ERP system requires ongoing effort, even when the implementation is 
considered to be successful.
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Summaries



Executive Summary

Alongside many other organizations in the business and not for profit sector, the Dutch 
Ministry of Defense decided to implement an ERP system in the materiel logistical and financial 
domain. An ERP system is a commercial software package that integrates the information 
flowing through a company, e.g. financial, accounting and customer information. These 
systems offer organizations benefits like improved integration of business processes, 
improved decision-making and higher profitability. The ERP implementation program in the 
Ministry of Defense was named ’Strategic Process & ERP Enabled Reengineering’ (SPEER) and has 
been completed - although quite problematic - in 2013.

A completed ERP implementation does not automatically translate into sustained use 
of the system by the organization, a critical component for materializing the anticipated 
opportunities of the ERP system. Therefore this study focuses on ‘taking the next step’ 
into the ERP post-implementation phase, which emphasizes the utilization of the system 
in order to reap its potential benefits. This is why the focus of this study is placed on what 
happens after the implementation (post-implementation phase) of the ERP system within 
the Ministry of Defense from an organizational perspective. The central aim that guides 
this thesis is: ‘how to enhance knowledge on organizational ERP system usage in the post-
implementation phase within a public organization, by examining multiple stakeholders 
involved in this specific ERP phase’. 

To provide an answer to this research aim, this study uses both quantitative and qualitative 
research methods. In the five main chapters (chapter 2 up to 6) different aspects of the 
post-implementation phase are studied, including knowledge management capabilities, 
the role of key-users, different types of individual ERP usage and how ERP systems in the 
military context can be complemented with business analytical methods and techniques. 
Additionally, the first chapter provides a sketch of the context in which the study is embedded. 
The last chapter (chapter 7) concludes the thesis by briefly representing the main findings, 
theoretical and practical implications, limitations and avenues for further research. 

One of the conclusions from this research is the emphasis on how essential role the post-
implementation phase is for an organization. This phase has been largely neglected in 
the ERP literature, especially with respect to the more frequently studied implementation 
phase. Yet, results of this thesis indicate that more attention has to be devoted to the post-
implementation phase. Of course the implementation phase is a critical and insurmountable 
phase in the lifecycle of an ERP system. Still, we argue that this phase is only the start of the 
ERP journey, instead of being the end of it.
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Another conclusion is the need for expanding knowledge capabilities in the post-
implementation phase, so a smooth transition from implementation to ERP usage can 
occur. ERP implementations are knowledge intense and require high levels of knowledge 
absorption and knowledge sharing between organizational members. Otherwise, the 
organization may come to rely excessively on knowledgeable project team members rather 
than building the ERP knowledge and skills in all relevant personnel. Therefore this study 
shows that one of the main facilitators during the post-implementation phase is the key 
user. Key users are responsible for crossing and spanning knowledge barriers throughout 
the organization, hence important players to enable efficient usage of the ERP system. 

When ERP users have become knowledgeable about the ERP system due to the efforts of the 
organization (e.g. by key users), the emphasis shifts towards optimizing the way ERP users 
apply the system. By providing more insight in the different usage behaviors of end users, 
organizations are able to manage these behaviors in a targeted way. The thesis describes 
these usage behaviors, which are in turn influenced by different types of predictors, namely 
control, empowerment and work commitment.

The last main conclusion of the thesis throws light on how to assess the value of the ERP 
system, which predominantly determined by the success of the system. As prior research 
shows inconsistencies with regard to the assessment of the success of ERP systems, this 
research contributes by revealing the critical link between ERP usage and ERP success. System 
use is typically assessed as a proxy for ERP system success, but lacks distinction between 
shallow and deep system usage. Logically, a system that is used only superficially will be less 
successful than a system with users utilizing all the features to a full extent. Therefore, we 
show that in order to predict ERP success, it is necessary to apply a multidimensional concept 
of ERP usage. 

The study also provides room for implications for practice. These are the establishment of a 
facilitating knowledge infrastructure, preparing managers for ERP-related changes and their 
new role as a supervisor of ERP end users, and the essential role a Chief Knowledge Officer may 
have during the post-implementation phase. Finally the thesis ends with recommendations 
for further research, that include adding more personal characteristics to really grasp how 
individual ERP usage is affected, and the value of applying qualitative measures to generate 
a new and ‘blue oceans’ kind of view on measuring the success and value of information 
systems.
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Management Samenvatting (Executive Summary in Dutch)

Net als veel andere bedrijven in de private en publieke sector, heeft het Ministerie van Defensie 
besloten om een ERP-systeem te implementeren in het materieel-logistieke en financiële 
domein. ERP is een commercieel softwarepakket dat de financiële-, boekhoudkundige- 
en klantinformatie die door een organisatie stroomt, integreert en standaardiseert. 
Deze systemen bieden organisaties voordelen, waaronder verhoogde integratie van 
bedrijfsprocessen en snellere besluitvorming. Het programma verantwoordelijk voor de 
invoering van het systeem was het ’Strategic Process and ERP Enabled Reengineering’ (SPEER) 
programma en is - met de nodige problemen - voltooid in 2013.

Een afgeronde ERP-implementatie vertaald zich niet automatisch tot intensief gebruik van 
een dergelijk systeem door de organisatie en zijn gebruikers. Dit is echter een essentieel 
onderdeel voor het vervullen van de mogelijkheden van een ERP-systeem. Daarom richt deze 
studie zich op ‘het nemen van de volgende stap’, oftewel de post-implementatiefase. Deze 
fase benadrukt het gebruik van een ERP-systeem om zijn potentiele voordelen te verkrijgen. 
Het centrale doel van dit proefschrift is dan ook: ‘het vergaren van kennis over ERP-systeem 
gebruik in de post-implementatiefase binnen een publieke organisatie, door middel van het 
bestuderen van de diverse belanghebbenden betrokken bij deze ERP-fase’.

Om een antwoord op het onderzoeksdoel te kunnen bieden, maakt dit onderzoek gebruik 
van kwantitatieve en kwalitatieve onderzoeksmethoden. In hoofdstuk 2 tot en met 6 zijn 
meerdere aspecten van de post-implementatiefase onderzocht, zoals de kennismanagement 
capabilities van de organisatie, de rol van key-users, de verschillende types van individueel 
ERP-gebruik en hoe business analytics kan worden toegepast in een militaire ERP-context. 
Het eerste hoofdstuk geeft een schets van de context, terwijl het laatste hoofdstuk (hoofdstuk 
7) de belangrijkste bevindingen, beperkingen en mogelijkheden voor verder onderzoek 
weergeeft.

Een van de belangrijke conclusies is hoe belangrijk de post-implementatiefase voor 
een organisatie wel niet is. Deze fase is grotendeels genegeerd in de ERP literatuur, 
vooral in vergelijking met de veelvoudig bestudeerde implementatiefase. De resultaten 
van dit proefschrift geven aan dat er meer aandacht moet worden besteed aan de post-
implementatiefase. Natuurlijk is de implementatiefase een uiterst belangrijke en 
onoverkomelijke fase in de levenscyclus van een ERP-systeem, maar toch stellen we dat deze 
fase enkel het begin is van het ‘ERP-avontuur’, in plaats van het einde ervan. 
Vervolgens laat dit onderzoek het belang zien van kennismanagement capabilities, zodat een 
soepele overgang van ERP-implementatie naar het gebruik van het ERP-systeem in de post-
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implementatiefase tot stand kan komen. ERP-systemen zijn namelijk kennisintensief en 
vereisen een hoge mate van kennisabsorptie en kennisdeling tussen medewerkers van de 
organisatie. Gebrekkig kennismanagement kan er toe leiden dat de organisatie overmatig 
vertrouwd op een klein aantal deskundige leden, in plaats van te investeren in de kennis 
en ERP-vaardigheden van al het betrokken personeel. Deze studie toont aan dat key-users 
een zeer belangrijke rol in nemen tijdens dit proces. Key-users zijn in staat (mits de juiste 
voorwaarden aanwezig zijn) om kennisbarrières in de organisatie te slechten en zijn daarom 
essentieel om het gebruik van een ERP-systeem te verbeteren.

Als ERP-gebruikers deskundig zijn geworden op ERP gebied - als gevolg van de inspanningen 
van de organisatie (bijvoorbeeld door key-users) - verschuift de nadruk naar het optimaliseren 
van de manier waarop ERP-gebruikers het systeem toepassen. Deze studie geeft inzicht in het 
gebruikersgedrag van de eindgebruikers en stelt organisaties in staat om deze gedragingen 
gericht aan te sturen. Het proefschrift beschrijft diverse vormen van gebruikersgedrag, 
welke beïnvloedt worden door verschillende zaken, waaronder controle en empowerment. 
Daarnaast laat de studie zien hoe de ‘waarde’ van een ERP systeem gemeten kan worden. 
Eerder onderzoek laat zien dat er inconsistenties zijn bij beoordelen van ERP-succes, echter 
toont dit onderzoek de link tussen ERP-gebruik en ERP succes aan.

In eerder onderzoek wordt ERP-succes gemeten aan de hand van het gebruik van het systeem, 
maar in de meeste gevallen wordt er dan geen onderscheid gemaakt tussen oppervlakkig of 
diepgaand gebruik van een systeem. Logischerwijs zal een systeem dat slechts oppervlakkig 
wordt gebruikt minder succesvol zijn, dan een systeem met gebruikers die gebruik maken 
van alle mogelijkheden die een systeem kan bieden. Gebruikers die bijvoorbeeld beiden 
twee uur per dag het systeem gebruiken, maar wel op diverse manieren, hoeven dus niet 
dezelfde mate van ERP succes op te leveren. Er is dus een noodzaak om ERP-succes op een 
multidimensionale wijze te meten.

Ten slotte volgen er ook praktische aanbevelingen. Bijvoorbeeld de oprichting van een 
faciliterende kennisinfrastructuur, het voorbereiden van managers op veranderingen 
geïnduceerd door het ERP-systeem en de rol van een Chief Knowledge Officer. Tot slot 
eindigt het proefschrift met richtingen voor verder onderzoek, waaronder het toevoegen van 
persoonlijke kenmerken om echt te begrijpen hoe individueel ERP-gebruik wordt beïnvloed, 
en om kwalitatieve methodes toe te passen om meer inzicht te krijgen in het fenomeen ERP-
succes.
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Appendices



Appendix A. Items of Survey Chapter 4

Variables Items

Control: system trac-

king capability

 Sia et al. (2002)

1) The ERP provides complete information about how well or badly I have done my 

work.

2) The ERP provides accurate information about how well and badly I have done my 

work.

3) The ERP provides immediate information about how well and badly I have done 

my work.

4) The ERP provides reliable information about how well or badly I have done my 

work.

Control: enhanced visi-

bility to management:

Sia et al. (2002)

1) If there is an error in the ERP, it is very easy for my supervisor to trace when, 

where, and by whom it was committed.

2) The ERP system provides the supervisor with very detailed information on the 

source of error.

3) My supervisor is constantly updated on the status of my work performance.

4) My supervisor is highly aware of any mistakes I have committed in my work.

Control: enhanced 

visibility to peers: 

Sia et al. (2002)

1) There is great necessity to work with others on tasks.

2) Working with others as part of a team is a pressing requirement of my job.

3) It is very easy for coworkers from other departments to access the information 

system to see the status of my work performance.

4) It is very easy for my peers to detect mistakes in my work because errors in my 

work will have a great impact on their performance.

Empowerment: job 

discretion 

Sia et al. (2002)

1) Management relies a great deal on me to ensure proper operation or processing 

when I use the system.

2) Much is left to my discretion to ensure proper operation or processing when I use 

the system. 

3) I have considerable autonomy in deciding how to carry out my work.

Empowerment: proce-

dural formality  Sia et 

al. (2002)

1) Job descriptions in my organization are highly specific and very detailed.

2) The procedures to carry out a task are spelled out very clearly.

3) Employees are very closely supervised to ensure that they are conforming to the 

standard procedures established.
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Empowerment: user 

competence 

Ng & Kim (2009)

1) I have complete knowledge in using the ERP system

2) I have mastered the skills necessary for using the ERP system

3) I am self-assured about my capabilities to use the ERP system

4) I am confident about my ability to use the ERP system

Empowerment: usage 

impact  

Ng & Kim (2009)

1) The ERP system usage highly affects task outcomes 

2) The impact of my ERP system usage on task outcomes is large

3) My ERP system usage has significant influence over task outcomes

4) My ERP system usage has a great deal of control over task outcomes

Empowerment: usage 

meaning:

 Ng & Kim (2009)

1) Using the ERP system is very important to me.

2) Using the ERP system is meaningful to me.

3) I feel that using the ERP system is valuable. 

4) ERP system usage activities are personally meaningful to me.

Empowerment: user 

self-determination: 

 Ng & Kim (2009)

1) I have significant autonomy in determining how I use the ERP system

2) I can decide on my own how to go about using the ERP system

3) I have a lot of freedom to decide how I use the ERP system

4) I have considerable opportunity for independence in how I use the ERP system

Infusion: extended use.

Schwarz (2003); Hsieh 

& Wang (2007)

1) I often use most of the features of the ERP system installed in my organization to 

support my work.

2) I often use more features than the average user of the ERP system installed in my 

organization to support my work.

3) I fully use the available ERP system features to complete my tasks

4) I make use of the available ERP system features thoroughly to accommodate my 

tasks

5) I use all available ERP system features to help me in my tasks

Infusion: Integrative 

use

Hsieh & Wang (2007)

1) I use the ERP system for better connections among tasks

2) I use the ERP system to organize various tasks in an integrative manner

3) I use the ERP system to coordinate multiple tasks

4) I use the ERP system to handle related-tasks

Infusion: emergent use

Hsieh & Wang (2007)

1) I explore new uses of the ERP system to support my tasks

2) I often experiment with new ways of using the ERP system to accomplish my 

tasks

3) I often find new uses of the ERP system in performing my tasks

4) I use the ERP system in novel ways to complete my tasks
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Success: system quality

Gable et al. (2008); 

Ifinedo (2011)

1) Our ERP has accurate data 

2) Our ERP is flexible  

3) Our ERP is easy to use   

4) Our ERP is easy to learn 

Success: information 

quality 

 Delone & McClean 

(2002); Ifinedo (2011)

1) Our ERP provides timely information

2) Information on our ERP is understandable

3) The information on our ERP is important 

4) The information on our ERP is concise  

Success: individual 

impact 

Delone & McClean 

(2002); Ifinedo (2011)

1) Our ERP enhances organizational learning    

2) Our ERP enhances higher-quality of decision making 

3) Our ERP enhances individual creativity 

4) Our ERP saves time for individual tasks/duties

Appendices 
ERP in the Post-Im

plem
entation Phase

189



Appendix B. Items of Survey Chapter 5

Variables Items

Control: system tracking 

capability

 Sia et al. (2002)

1) The ERP provides complete information about how well or badly I have done 

my work.

2) The ERP provides accurate information about how well and badly I have done 

my work.

3) The ERP provides immediate information about how well and badly I have 

done my work.

4) The ERP provides reliable information about how well or badly I have done 

my work.

Control: enhanced visibi-

lity to management:

Sia et al. (2002)

1) If there is an error in the ERP, it is very easy for my supervisor to trace when, 

where, and by whom it was committed.

2) The ERP system provides the supervisor with detailed information on the 

source of error.

3) My supervisor is constantly updated on the status of my work performance.

4) My supervisor is highly aware of any mistakes I have committed in my work.

Control: enhanced visibi-

lity to peers: 

Sia et al. (2002)

1) There is great necessity to work with others on tasks.

2) Working with others as part of a team is a pressing requirement of my job.

3) It is very easy for coworkers from other departments to access the informa-

tion system to see the status of my work performance.

4) It is very easy for my peers to detect mistakes in my work because errors in 

my work will have a great impact on their performance.

Empowerment: procedu-

ral formality  (Sia et al., 

2002)

1) Job descriptions in my organization are highly specific and very detailed.

2) The procedures to carry out a task are spelled out very clearly.

3) Employees are very closely supervised to ensure that they are conforming to 

the standard procedures established.

Empowerment: user 

competence 

(Ng & Kim, 2009)

1) I have complete knowledge in using the ERP system

2) I have mastered the skills necessary for using the ERP system

3) I am self-assured about my capabilities to use the ERP system

4) I am confident about my ability to use the ERP system
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Empowerment: usage 

impact  

(Ng & Kim, 2009)

1) The ERP system usage highly affects task outcomes 

2) The impact of my ERP system usage on task outcomes is large

3) My ERP system usage has significant influence over task outcomes

4) My ERP system usage has a great deal of control over task outcomes

Empowerment: usage 

meaning:

 (Ng & Kim, 2009)

1) Using the ERP system is very important to me.

2) Using the ERP system is meaningful to me.

3) I feel that using the ERP system is valuable. 

4) ERP system usage activities are personally meaningful to me.

Empowerment: user self-

determination: 

 (Ng & Kim, 2009)

1) I have significant autonomy in determining how I use the ERP system

2) I can decide on my own how to go about using the ERP system

3) I have a lot of freedom to decide how I use the ERP system

4) I have considerable opportunity for independence in how I use the ERP 

system

Infusion: extended use.

(Schwarz, 2003; Hsieh & 

Wang, 2007)

1) I often use most of the features of the ERP system installed in my organization 

to support my work.

2) I often use more features than the average user of the ERP system installed in 

my organization to support my work.

3) I fully use the available ERP system features to complete my tasks

4) I make use of the available ERP system features thoroughly to accommodate 

my tasks

5) I use all available ERP system features to help me in my tasks

Infusion: Integrative use

(Hsieh & Wang, 2007)

1) I use the ERP system for better connections among tasks

2) I use the ERP system to organize various tasks in an integrative manner

3) I use the ERP system to coordinate multiple tasks

4) I use the ERP system to handle related-tasks

Infusion: emergent use

(Hsieh & Wang, 2007)

1) I explore new uses of the ERP system to support my tasks

2) I often experiment with new ways of using the ERP system to accomplish my 

tasks

3) I often find new uses of the ERP system in performing my tasks

4) I use the ERP system in novel ways to complete my tasks
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Work Commitment 

(Mowday et al. 1982; 

Cooper-Hakim and

Viswesvaran, 2005)

1) I am quite proud to be able to tell people who it is I work for.

2) I sometimes feel like leaving this employment for good.

3) I’m not willing to put myself out just to help the organization.

4) Even if the firm were not doing too well financially, I would be reluctant to 

change to another employer.

5) I feel myself as a part of the organization.

6) In my work I like to feel I am making some effort, not just for myself but for 

the organization as well.

7) To know that my own work had made a contribution to the good of the orga-

nization would please me.

8) I am willing to put in a great deal of effort beyond that normally expected in 

order to help this organization be successful.

Routinization 

(Schwarz, 2003; Sundaram 

et al., 2007)

1) My use of the ERP system has been incorporated into my regular work prac-

tices. 

2) My use of the ERP system is pretty much integrated as part of my normal 

work routine. 

3) My use of the ERP system is now a normal part of my work.

4) I use the ERP system in a standardized way during my daily work tasks. 
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Appendix C. Survey End Users (Chapter 4 and 5)

 
Vragenlijst SAP Gebruik

Deze vragenlijst is ontworpen voor een studie over het SAP ERP systeem binnen het 
Ministerie van Defensie. In deze vragenlijst wordt uw mening gevraagd in 85 stellingen over 
dit systeem. Het invullen van de gehele vragenlijst zal u ongeveer 10 minuten kosten. Deze 
vragenlijst is specifiek opgesteld voor de gebruikers van SAP. Via deze vragenlijst willen wij 
uw mening weten over werken met het SAP-systeem specifiek voor uw eigen afdeling. Voor 
het welslagen van dit onderzoek is uw inbreng van groot belang.

In dit onderzoek wordt u gevraagd om de laatste drie cijfers van uw personeelsnummer in 
te vullen. Deze drie cijfers zijn niet herleidbaar en worden enkel gebruikt om de voor- en 
nametingen aan elkaar te koppelen. Uw personeelsnummer staat op de achterzijde van uw 
Defensiepas. Uw anonimiteit wordt gegarandeerd en de data wordt enkel gebruikt door de 
onderzoekers. De uitkomsten van dit onderzoek zullen geanonimiseerd worden gebruikt en 
in de rapportage zullen uw antwoorden niet herleidbaar zijn. 

Als u vragen of suggesties heeft gerelateerd aan deze vragenlijst of aan het onderzoek zelf, 
dan staat u vrij om contact op te nemen via de informatie bovenaan dit document. Zou u 
ten slotte a.u.b. willen proberen om alle stellingen in te vullen, ook al twijfelt u over uw 
antwoord? 

Alvast dank voor uw medewerking,

J.G.G.M. (Jan-Bert) Maas MSc
Promovendus
........................................................................
Faculteit Militaire Wetenschappen/Militaire Bedrijfswetenschappen
Nederlandse Defensie Academie
Ministerie van Defensie
Isaac Delprat Paviljoen | De la Reyweg 120 | 4818 BB | Breda | Kamer A246
Postbus 90002 | 4800 PA | Breda | www.nlda.nl
........................................................................... 
jggm.maas@nlda.nl
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Sectie A. 

Markeer of vul alstublieft de punten in die toepasbaar zijn op uw huidige situatie.

1A. Wat zijn de laatste drie cijfers van uw personeelsnummer?    .........… 

 

1B. Wat is uw geslacht?     ☐     Man              ☐   Vrouw

1C. Wat is uw huidige leeftijd?       ….… jaar

1D. Hoe lang bent u al werkzaam voor het Ministerie van Defensie?   ……. jaar

2A. Wat is uw hoogst genoten opleiding?

       ☐   Middelbaar Onderwijs       ☐ VWO        ☐ KMS 

       ☐    LBO/VBO        ☐ MBO       ☐ KMA/KIM

       ☐   MAVO, VMBO (MULO/ULO)                             ☐ HBO

       ☐   HAVO         ☐ WO

2B.  Bij welk Defensie-onderdeel bent u werkzaam?  

      ☐  CLAS     ☐  CLSK      ☐  DMO      ☐  Bestuursstaf

      ☐  CZSK      ☐  KMar      ☐  CDC     

2C. Bij welke organisatie-eenheid bent u werkzaam?

Bijv. NLDA / Faculteit militaire wetenschappen / Kennissectie Management Organisatie & Defensie-Economie

 ……………………………………………………………………………………………………………………………

3. Voor welk gebied maakt u gebruik van SAP?   ☐   FINAD    ☐  MATLOG

4A. Hoe lang maakt u al gebruik van het huidige ERP/SAP systeem?  …  jaar ……. maanden

4B. Hoe lang hebt u gebruik gemaakt van het voorgaande systeem?  …  jaar ……. maanden
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Sectie B1.

Omcirkel het nummer welke het dichtst bij uw mening over de specifieke stel-

ling ligt.  Zou u willen proberen om alle stellingen in te vullen, ook al twijfelt u 

over uw antwoord?

Ze
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5 In het algemeen heb ik veel ervaring met computers en IT.     1      2     3      4     5     

6 Het SAP systeem zorgt voor erg complete en uitgebreide informatie over hoe 

goed of slecht ik mijn werk gedaan heb.

    1      2     3      4     5     

7 Mijn interacties met het SAP systeem zijn duidelijk en goed te begrijpen.     1      2     3      4     5     

8 Voor mijn SAP werkzaamheden is het noodzakelijk om samen te werken.     1      2     3      4     5     

9 Het gebruik van het SAP systeem is zo goed als geïntegreerd in mijn gewone 

werkroutines.

    1      2     3      4     5     

10 Mijn leidinggevenden vertrouwen erop dat ik het SAP systeem op een cor-

recte manier gebruik.

    1      2     3      4     5     

11 De taakomschrijvingen van ERP-rollen in mijn organisatie zijn zeer gedetailleerd.     1      2     3      4     5     

12 Ik heb veel kennis over hoe het SAP systeem werkt.     1      2     3      4     5     

13 Ik ben erg content met het SAP systeem gebruik.     1      2     3      4     5     

14 Gebruik maken van het SAP systeem is erg belangrijk voor mij.     1      2     3      4     5     

15 Ik heb voldoende autonomie (zelfstandigheid) om te bepalen hoe ik het  SAP 

systeem gebruik.

    1      2     3      4     5     

16 Gebruik maken van het SAP systeem verhoogt de effectiviteit van mijn werk.     1      2     3      4     5     

17 Ik gebruik het SAP systeem voor betere connecties tussen mijn taken.     1      2     3      4     5     

18 Ik verken het SAP systeem om nieuwe manieren te vinden die mijn taken kun 

ondersteunen.

    1      2     3      4     5     
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19 Het SAP systeem zorgt ervoor dat ik meer werk gedaan krijg dan in het voor-

gaande (legacy) systeem.

    1      2     3      4     5     

20 Ik ben vaardig in het gebruik van computers en IT.     1      2     3      4     5     

Sectie B2.

Omcirkel het nummer welke het dichtst bij uw mening over de specifieke 

stelling ligt.
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21 Ik ben erg blij met het gebruiken van het SAP systeem.     1      2     3      4     5     

22 Het SAP systeem geeft mijn directe leidinggevende gedetailleerde 

informatie over de bron van de foutmelding (degene die een fout heeft 

begaan).

    1      2     3      4     5     

23 Als ik mijn werk niet doe, dan is er een grote kans dat andere processen in 

het systeem niet verder kunnen gaan omdat ze afhankelijk zijn van mijn 

input.

    1      2     3      4     5     

24 De functionaliteiten van het SAP systeem zijn beter dan ik had verwacht.     1      2     3      4     5     

25 De procedures over hoe ik een taak uit moet voeren in SAP zijn duidelijk 

vastgelegd.

    1      2     3      4     5     

26 Ik heb mijzelf de vaardigheden eigen gemaakt die nodig zijn om het  SAP 

systeem te gebruiken.

    1      2     3      4     5     

27 De invloed van mijn SAP-gebruik op de werkresultaten is groot.     1      2     3      4     5     

28 Gebruik maken van het SAP systeem is zinvol voor mij.     1      2     3      4     5     

29 Gebruik maken van het SAP systeem verbetert mijn werkprestaties.     1      2     3      4     5     

30 Over het algemeen gebruik ik meer functies van het SAP systeem om mijn 

werkzaamheden te ondersteunen, dan mijn collega’s.

    1      2     3      4     5     

31 Ik gebruik het SAP systeem om diverse taken te integreren.     1      2     3      4     5     
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32 Ik experimenteer vaak met nieuwe manieren om het SAP systeem te 

gebruiken om zo mijn taken te voltooien.

    1      2     3      4     5     

33 Het SAP systeem geeft me de mogelijkheid om taken uit te voeren op een 

manier die ik zelf wil. 

    1      2     3      4     5     

34 Het SAP systeem geeft zeer snelle en directe informatie over hoe goed of 

slecht ik mijn werk gedaan heb.

    1      2     3      4     5     

35 Het is erg gemakkelijk voor mijn directe leidinggevende om het SAP 

systeem te gebruiken om mijn werkprestaties te beoordelen.

    1      2     3      4     5     

36 Werken met anderen als een deel van een team is een cruciale vereiste 

van mijn baan.

    1      2     3      4     5     

37 Over het algemeen zijn mijn verwachtingen over het werken met het  SAP 

systeem uitgekomen.

  1      2     3      4     5     

Sectie B3.

Omcirkel het nummer welke het dichtst bij uw mening over de specifieke 

stelling ligt.
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38 Er wordt streng op toegezien door de leiding, of werknemers zich houden 

aan de vastgelegde procedures van het SAP systeem.

    1      2     3      4     5     

39 Ik ben zelfverzekerd over mijn capaciteiten om het SAP systeem te gebruiken.     1      2     3      4     5     

40 Mijn SAP-gebruik heeft veel invloed op de uitkomsten van mijn taken.     1      2     3      4     5     

41 Het is aan mij om te zorgen voor de juiste bediening van het SAP systeem 

wanneer ik het gebruik.

    1      2     3      4     5     

42 Ik heb veel vrijheid om te beslissen hoe ik het SAP systeem gebruik.     1      2     3      4     5     

43 Ik gebruik alle aanwezige functies van het SAP systeem om mijn taken te 

vervullen.

    1      2     3      4     5     

44 Gebruik maken van het SAP systeem verhoogt mijn productiviteit.     1      2     3      4     5     
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45 Ik vind vaak nieuwe manieren om het SAP systeem toe te passen op mijn 

werkzaamheden.

    1      2     3      4     5     

46 Het is niet mogelijk om aan mijn werkdoelen te voldoen gebruikmakend 

van het SAP systeem.

    1      2     3      4     5     

47 Ik heb eerdere ervaring met SAP systemen.     1      2     3      4     5     

48 Het SAP systeem geeft erg betrouwbare informatie over hoe goed of 

slecht ik mijn werk gedaan heb.

    1      2     3      4     5     

49 Mijn leidinggevende wordt constant op de hoogte gehouden over de 

status van mijn werkprestatie door middel van het SAP systeem.

    1      2     3      4     5     

50 Het is gemakkelijk voor collega’s van andere afdelingen om het SAP sy-

steem te gebruiken om de status van mijn werkprestaties te zien.

    1      2     3      4     5     

51 Ik ben overtuigd van mijn kunnen om het SAP systeem te gebruiken.     1      2     3      4     5     

52 Mijn gebruik van het SAP systeem heeft veel invloed op de uitkomsten van 

mijn taken.

    1      2     3      4     5     

Sectie B4.

Omcirkel het nummer welke het dichtst bij uw mening over de specifieke 

stelling ligt.
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53 Het gebruik van het SAP systeem is van sterk van invloed op de uitkom-

sten van taken.

    1      2     3      4     5     

54 Ik heb de mogelijkheid om zelfstandig en onafhankelijk te bepalen hoe ik 

het SAP systeem gebruik.

    1      2     3      4     5     

55 Ik maak diepgaand gebruik van alle beschikbare functies in het SAP 

systeem om mijn taken te ondersteunen.

    1      2     3      4     5     

56 Ik gebruik het SAP systeem om taken op samenhangende wijze te verwerken.     1      2     3      4     5     
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57 Ik gebruik het SAP systeem op vernieuwende manieren om mijn taken te 

vervullen.

    1      2     3      4     5     

58 Het voorgaande (legacy) systeem was makkelijker te gebruiken dan het 

huidige SAP systeem.

    1      2     3      4     5     

59 Mijn directe leidinggevende is volledig op de hoogte van fouten die ik 

maak in mijn werkzaamheden door middel van het SAP systeem.

    1      2     3      4     5     

60 Het is gemakkelijk voor mijn collega’s om fouten te zien in mijn werk-

zaamheden omdat mijn fouten veel invloed hebben op hun eigen werk-

zaamheden.

    1      2     3      4     5     

61 Ik gebruik alle beschikbare SAP functionaliteiten om mijn taken te onder-

steunen.

    1      2     3      4     5     

62 Ik heb aanzienlijke zelfstandigheid om te beslissen hoe ik mijn werk 

uitvoer met het SAP systeem.

    1      2     3      4     5     

63 Ik gebruik het SAP systeem om meerdere taken te kunnen coördineren.     1      2     3      4     5     

64 Ik gebruik vaak het grootste deel van de beschikbare functies in het SAP 

systeem om mijn werkzaamheden te ondersteunen.

    1      2     3      4     5     

65 Het is gemakkelijk om het SAP systeem te laten doen wat ik wil.     1      2     3      4     5     

66 Als er een foutmelding is in het systeem, is het erg gemakkelijk voor mijn 

leidinggevende om deze te traceren en te zien wanneer, waar en door wie 

de fout is gemaakt door middel van het SAP systeem

    1      2     3      4     5     

67 Ik heb het gevoel dat gebruik maken van het SAP-systeem waardevol is.     1      2     3      4     5     

68 Mijn gebruik van het SAP systeem is een normaal deel van mijn werk.     1      2     3      4     5     
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Sectie B5.

Omcirkel het nummer welke het dichtst bij uw mening over de specifieke 

stelling ligt.
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69 Mijn ervaringen met het SAP systeem zijn beter dan dat ik had verwacht.     1      2     3      4     5     

70 Ik vind het SAP systeem flexibel in het gebruik.     1      2     3      4     5     

71 Ik kan zelf beslissen hoe ik gebruik maak van het SAP systeem.     1      2     3      4     5     

72 Ik ben erg tevreden met het SAP systeem gebruik.     1      2     3      4     5     

73 Het SAP systeem verstrekt erg precieze informatie over hoe goed of slecht 

ik mijn werk heb gedaan.

    1      2     3      4     5     

74 Het gebruik van het SAP systeem is voor mij erg zinvol.     1      2     3      4     5     

75 Mijn SAP systeem gebruik is opgenomen in mijn reguliere werkschema.     1      2     3      4     5     

76 In mijn voorgaande baan werkte ik weinig met computers en IT.     1      2     3      4     5     

Sectie C. 

Omcirkel het nummer welke het dichtst bij uw mening over de specifieke 

stelling ligt.

77 Het SAP-systeem verhoogt de individuele creativiteit.     1      2     3      4     5     

78 Het SAP-systeem bespaart tijd op individuele taken.     1      2     3      4     5     

79 Het SAP-systeem verhoogt de individuele productiviteit.     1      2     3      4     5     

80 Het SAP-systeem verbetert de kwaliteit van het maken van besluiten.     1      2     3      4     5     

81 Het SAP-systeem zorgt voor meer inzicht in de processen.     1      2     3      4     5     
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Hartelijk dank voor uw deelname aan het onderzoek!

Mocht u nog opmerkingen, suggesties of andere tips hebben dan staat u vrij deze hieronder te vermelden. 
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