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Abstract 
 
Organizations are faced with a rapidly changing environment. In order to stay competitive, these 

organizations have to adjust to these rapidly changing environments. It is very likely that these 

changes cause resistance from individuals within an organization. Resistance is seen as a critical 

success factor for ERP implementation. Although a lot of research on resistance is conducted, less 

research has focused on resistance in the post-implementation phase of ERP implementation. The aim 

of this research was to come up with a plan for Heijmans Infra on how to reduce resistance and 

increase system use in the post-implementation phase of ERP implementation. Data was collected via 

interviews and an online survey among employees of Heijmans Infra. Interviews were used to 

determine which constructs were relevant in the post-implementation phase of ERP implementation at 

Heijmans Infra. The questionnaire then measured the independent variables user knowledge, change of 

tasks, perceived ease of use, perceived usefulness, perceived workload, readiness for change, output 

awareness, ERP training, transformational leadership, transactional leadership, and knowledge 

integration and the dependent variables resistance to the system and system use. Results of the 

multiple regression analysis suggested that perceived ease of use, perceived workload and readiness 

for change are strong predictors of resistance to the system. Perceived ease of use and readiness for 

change related negatively to resistance to the system, while perceived workload related positively to 

resistance to the system. Results suggested that user knowledge, ease of use, and output awareness are 

strong predictors of system use. They all related positively to system use. Resistance to the system 

related negatively to system use. Implications of these findings are provided, both theoretically with 

contributions to the literature, as practically with recommendations for Heijmans Infra to decrease 

resistance to the system and increase system use. The most important interventions for Heijmans in 

order to reduce resistance to the system and increase system use are increasing user knowledge, 

increasing readiness for change, and decreasing perceived workload.  
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Management Summary 

Research context, relevance and research questions 

The aim of this study was to determine the antecedents of resistance to the system and system use 

during the post-implementation phase of ERP implementation at Heijmans Infra. On top of that, the 

aim was to come up with recommendations on how to reduce resistance and on how to increase 

system use within the company. A theoretical framework was developed that is tested based on three 

research questions. The first question addressed the antecedents of resistance to the system. The 

second question addressed the relation between resistance to the system and system use. The third 

question addressed the antecedents of system use. In order to find an answer on these questions, 32 

hypotheses were developed.  

 

Methodology 

To collect data, first employees working at Heijmans Infra wer interviewed to find out which factors 

influenced resistance to the system and system use within the organization. The functions of the 

interviewees varied from executor to manager. Outcomes of the interviews were used to create the 

final research model. This model was tested using an online survey conducted among all employees 

working at Heijmans Infra (N=1192). In total, 279 employees participated in the survey, of which 128 

totally completed it. Measurement scales were based on existing validated scales, except the scale for 

output awareness. This scale was self-developed with a Cronbach’s alpha of .84. Data was analyzed 

using SPSS Statistics 23. 

 

Results 

Literature suggested lots of antecedents for resistance to the system and system use. Within Heijmans 

Infra and in accordance with the literature, perceived ease of use, perceived workload, and readiness 

for change were the strongest predictors of resistance to the system. Perceived ease of use and 

readiness for change related negatively with resistance to the system while perceived workload related 
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positively with resistance to the system. On top op that, resistance to the system was negatively related 

with system use. Other predictors for system use were user knowledge, perceived ease of use and 

output awareness. All those antecedents were positively related with system use.  

 

Recommendations 

The advice is to increase employee’s SAP-knowledge, address readiness for change, and decrease 

employee’s workload.  

  

Knowledge 

Heijmans may consider knowledge management in order to increase user knowledge. Well-developed 

knowledge management helps organizations to create, store, and transfer knowledge in a more 

structured way. Knowledge management consists of four processes: knowledge creation, knowledge 

storage, knowledge transfer, and knowledge application. Employees should be motivated by their 

supervisors to participate in generating new knowledge. The knowledge they create can be stored both 

central in a database which contains information that is applicable to the entire organization, and 

decentral in a local database which contains team/department-related information. Transfer of 

knowledge may be done by providing training sessions, both central and decentral. Central training 

sessions should focus on general SAP-knowledge, and decentral training sessions should focus on 

more in-depth information that is important for the specific department/team. The application of 

knowledge then should be stimulated by managers.  

 

 Readiness for change 

Heijmans also may address the readiness for change, since this is an important antecedent of resistance 

to the system which is unattended within the organization. They can measure readiness for change 

within teams using the DINAMO-method. This method will generate interventions which can be used 

to increase readiness for change among employees and finally decrease resistance to the system. 

 



 X 

 Workload 

Perceived workload may be decreased, too. Heijmans can approach this directly by hiring temporary 

employees in teams where perceived workload is high. These employees should perform all tasks 

stated in the job description except SAP-related tasks. This may reduce workload of Heijmans’ own 

employees and generate time for them to gain new SAP-knowledge. Finally, this may result in more 

efficient employees and a high return on investment. 
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1. Introduction 

1.1 Background and research relevance 

Organizations are faced with a rapidly changing environment. In order to stay competitive, 

organizations have to adjust to these rapidly changing environments (Neves, 2011). Successful change 

in organizations has been an interesting topic for researchers in the last decades, since it is considered 

to be very difficult to create a successful change within an organization. Organizational change and 

development initiatives are rarely successful. Almost 70% of change and development initiatives fail 

(Beer & Nohria, 2000). The failure of those change initiatives is seldom the result of technical issues 

that occur during the implementation. Research has shown that employees are the critical factor that 

determines whether change initiatives are successful or fail (Kotter & Cohen, 2002). To be able to deal 

with the changing environment, many organizations decide to change their information strategies by 

adopting application software packages which replace their in-house developed systems (Gremillion & 

Pyburn, 1983). An example of such a software package is an enterprise resource planning (ERP) 

system. ERP systems are widely adopted by service organizations to improve their internal efficiency 

(Mostaghel, Oghazi, Beheshti, & Hultman, 2015). Although these systems have advantages over 

custom designed software, packaged software also has its shortcomings. According to Gross & 

Ginzberg (1984), uncertainty and acquisition are two main disadvantages which come along with the 

adaptation of application software packages such as ERP.   

 

To make the implementation of an ERP system successful, it has to be managed as a program of wide-

ranging organizational change initiatives rather than as a software installation effort, since it requires 

change of the social-technical system within the organization (Hammer, 1999). It is very likely that 

this change will cause resistance from individuals and/or groups within an organization. This 

resistance may result in project delays, budget overruns, and underutilization of the new system 

(Beaudry & Pinsonneault, 2005). Therefore, resistance is identified as a critical success factor for ERP 

implementation (Markus & Tanis, 2000).  
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A lot of research is conducted to create an understanding of resistance and on how to overcome this 

resistance. It focuses on explaining why and how individuals resist to the implementation of a new 

information system (Williams, Dwivedi, Lal, & Schwarz, 2009). Unfortunately, a lot of this research 

focuses on how organizations can manage resistance during the pre-implementation and 

implementation phase, but not on how to deal with resistance during the post-implementation phase of 

ERP implementation. This phase typically starts from the normal operation of the ERP system and 

lasts until the system is replaced with a new one (Markus & Tanis, 2000). The focus of this research is 

on overcoming resistance during the post-implementation phase of the ERP implementation process. 

This stage of the implementation process is not researched very intensively. Nevertheless it is also 

important to deal with resistance during this stage of the implementation process in order to create a 

successful implementation. 

 

1.2 Research context 

This master thesis project is carried out within the company Heijmans N.V. (Heijmans in the 

remaining of this report), and more specific Heijmans Infra. The Business Support ERP division of 

Heijmans Infra is the initiator of this research project. Heijmans is a major Dutch construction-services 

organization that performs activities in real estate, housing construction, industrial building, and 

infrastructure.   

 

The headquarter of Heijmans  is located in Rosmalen. The company was found in 1923 and since 

1993, Heijmans is a stock market listed company. The accession to the stock market enabled further 

growth for Heijmans. Nowadays, Heijmans tries to keep its position in the market by introducing 

innovative ideas and by focusing on specific market segments instead of focusing on the entire market. 

Heijmans decided to become more innovative to be able to create more value for their customers and 

to take more responsibility in environmental issues that are present nowadays. Examples of innovative 

ideas created at Heijmans are: 

• Creating buildings which yield energy instead of buildings which cost energy 

• Space saving designs in new projects 



 4 

• Re-using materials 

 

Next to the introduction of innovative ideas, Heijmans also needed some internal changes in order to 

remain competitive. The information system structure within Heijmans was far from optimal, since 

different departments of Heijmans were working with different information systems and many records 

were kept in Microsoft Excel. This disabled fast communication between the different departments. 

On top of that, the most important information system within Heijmans at that moment, called ‘Baan’, 

was outdated and updates for this information system were no longer provided.  

 

These two factors were the main reasons for the implementation of a new information system at 

Heijmans. When implementing a new information system, a company should choose the right system 

which best fits the company’s processes (Everdingen, Hillergersberg, & Waarts, 2000). For Heijmans, 

SAP’s ERP system best fitted the organizational processes.  

 

SAP’s ERP system enables companies to run their business processes, such as accounting, production 

and payment in an integrated environment. The integration ensures that information flows from one 

SAP component to another without the need for redundant data entry. On top of that, it helps enforce 

financial, process and legal controls (Rouse, 2017). SAP also facilitates effective utilization of 

resources of an enterprise through detailed planning of these resources. Heijmans has chosen SAP as 

its ERP system, since SAP contains a template for Construction and Engineering. This template 

contains pre-defined processes that could be used as the foundation of SAP within Heijmans. Due to 

the implementation of SAP, faster communication between the different departments is enabled. This 

results in financial gains, less administrative work and a more accurate actual financial statement. On 

top of that, Heijmans is able to perform organization-wide analyses. These analyses were not available 

at the time all divisions were working in different information systems.  
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The implementation of SAP was a company-wide operation. To create a better understanding of how 

Heijmans is structured, Figure 1 shows an organization chart of Heijmans. The company consists of 4 

different departments: Estate, Housing, Industrial building, and Infrastructure.  

Figure 1: Organization chart Heijmans N.V. 

 

The implementation of SAP was a huge operation and therefore it was impossible to implement SAP 

at all different departments at the same time. Heijmans decided to start the implementation at the 

Heijmans Wegen in 2013. From there on, SAP was implemented at Heijmans Civiel, Heijmans HIP, 

and at the other departments of Heijmans. Nowadays, Heijmans Wegen, Heijmans Civiel, and 

Heijmans HIP are merged into a single department called Heijmans Infra. This research is conducted 

within this department.  

 

At this moment, the implementation of SAP is completed within the entire organization, which means 

that the organization is at the post-implementation phase of information system implementation. 

 

1.3 Problem statement 

1.3.1 Current Situation 

With the implementation of SAP at Heijmans Infra, a lot of processes and employees’ responsibilities 

have changed. In the old situation, administrative employees were responsible for putting all relevant 

information into the information system. When someone needed information from the system, the 
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administrative worker was asked to retrieve the information. On top of that, every department had its 

own administration method. Administration was mainly done in Microsoft Excel. This was fast, but 

resulted in a lack of financial control.  

 

As said before, processes within Heijmans changed because of the implementation of SAP. Business 

processes have been adapted to the system, since it would have cost too much money to fully 

customize the system to the existing processes. As a result of this, many employees feel that it takes 

too long to complete a process in SAP. On top of that, the administrative responsibility has shifted to 

the information source. For example, executors now have to insert information in SAP about the 

orders they received instead of passing the order receiving form to the administrative worker. 

Administrative workers are no longer responsible for inserting data in the information system.  

 

It turns out that employees are not happy with the implementation of SAP at Heijmans. The old 

information system was customized and worked well for them. They were used to the way of working 

and felt that they didn’t need SAP to collect data. This feeling may be caused by the higher average 

age of employees working at Heijmans. The average age of employees at Heijmans Infra is 45 years 

old, which may be a signal that the employees are really embedded to the old way of working.  

 

The management of Heijmans did its best to implement SAP successful in the organization. The 

management communicated well why Heijmans wanted to implement SAP and promoted the system 

as much as possible. On top of that, training sessions were organized to create user knowledge and to 

train people in using the system. These training sessions mainly consisted of classes in which the 

buttons in SAP were explained. 

 

Nevertheless, many employees think that the time which was taken to implement the system well, was 

too short. This resulted in an incomplete system at the kick-off and many employees only had one 

training session before they had to start working with SAP. This was mainly due to the 

implementation of SAP at the other departments of Heijmans. In the previous chapter, it was stated 
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that after the implementation of SAP at Heijmans Infra, the implementation of SAP started at the other 

departments. From that moment on, the implementation team moved on and the department at which 

SAP was implemented became responsible for the post-implementation support. This support was not 

sufficient at that time. Training sessions were given not frequently enough and the content was not 

sufficient for employees to create new user knowledge. On top of that, managers did not demand from 

their employees that they used SAP. The lack of managers’ demand, insufficient training, and the 

incomplete system at the kick-off resulted in resistance to the system and lack of system use. 

According to managers at Heijmans Infra, this resistance and lack of system use is still present at the 

department. Therefore, some action is needed to decrease this resistance and increase the SAP usage.  

 

At the moment, Heijmans Infra tries to improve this. The organization has learned a lot from the 

implementation of SAP at the other departments. The implementation process of SAP at Heijmans 

Infra is not comparable with the implementation process of SAP at the last department, since last few 

implementations went much better and smoother than the implementation of SAP at Heijmans Infra. 

Therefore, Heijmans has decided to start a new project called Improve@Heijmans. The goal of this 

project is to take the final implementation model back to the Infra department and make improvements 

to increase system usage and decrease resistance to the system. 

 

Although this project is currently running, it is still not quite clear which factors are the real 

antecedents of resistance to the system and system use within the Infra department. No research is 

conducted yet to get to know these antecedents.  

 

1.3.2 Envisioned situation 

This results of this research contribute to the formulation of a plan for Heijmans Infra with 

recommendations on how they can reduce or even redress the resistance to SAP and on how they can 

optimize the system use. This is essential, since organizations must overcome resistance in order to 
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make an implementation successful. Resistance results in less system use and this will reduce 

organizational performance (Al-Gahtani, 2004).  

 

A related goal is to make managers more aware of the benefits of SAP. By doing this, it is likely that 

these managers support employees to use SAP. On top of that, user knowledge needs to be increased. 

The user knowledge level is insufficient at the moment, so when user knowledge is increased and 

employees see the benefits of SAP, resistance to the system and also the system use will increase. 

 

So, in the ideal future situation, every employee working at Heijmans is storing, analyzing and 

collecting data in SAP and no longer working with other work-around programs such as Microsoft 

Excel. All information in the system is complete and therefore well-founded analyses can be made by 

the management of Heijmans. On top of that, all relevant information is available for every employee 

at any time and anywhere. The completeness of information in SAP also helps the management of 

Heijmans in determining new strategies and in learning from previous mistakes.  

 

1.3.3 Problem overview 

Summarizing the previous information, poor implementation plays a major role in employees’ 

resistance to the system. Poor implementation includes factors such as poor training and lack of 

management demand. This research wants to address how organizations can reduce resistance to the 

system after a poor information system implementation in order to increase system use. 

 

The goal of this report is to identify the main antecedents for resistance to SAP within Heijmans Infra 

and make a suggestion on how Heijmans Infra can reduce this resistance and increase system use by 

applying academic knowledge and in-company research. The supervisor of the Business Support ERP 

division wishes to have a plan on how to decrease resistance to the system and increase the use of SAP 

within Heijmans Infra. The main research question is: 
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“How to decrease resistance in the post-implementation phase of ERP implementation and 

increase system use?” 

 

Obtaining the goal involves multiple steps, each accompanied by a research question to be answered. 

The first step is to find the antecedents that influence employees’ resistance to the system. These 

antecedents can be derived from literature. When looking at the literature, it is important to look at the 

combination between resistance and information system implementation. However, to create a more 

general view on resistance to change, the general concept of resistance will also be addressed in the 

theoretical section. Next to the literature, interviews are conducted with employees of Heijmans in 

order to discover the relevant antecedents of resistance to change at Heijmans Infra. Determining the 

antecedents of resistance to the system also helps in determining how to manage the resistance. The 

research question which follows from this is:  

 

Research question 1: “What are the antecedents of resistance to the system?” 

 

The second step is to research the relation between resistance to the system and system use. Besides 

being aware of the antecedents of resistance to the system, it is also important to consider the 

outcomes of resistance to the system. Within Heijmans Infra, and therefore for this research, only 

system use is important. The relation between resistance to the system and system use is described 

using literature and results from the survey which will be distributed during this research. The 

following research question is developed: 

 

Research question 2: “What is the relation of resistance to the system with  

system use?” 

 

The third and last step is to find the antecedents of system use. These antecedents can also be derived 

from the literature, but also from the conducted interviews with employees working at Heijmans Infra. 

When the antecedents of system use present at Heijmans Infra become clear, they are useful in 
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creating the plan on how to influence these antecedents in order to increase system use. Therefore, the 

following research question is developed: 

 

Research question 3: “What are the antecedents of system use?” 

 

These research questions create a good overview of the current situation at Heijmans. This means that 

it will create an overview of the antecedents of both, system use and resistance to the system. This 

overview will be helpful in the development of the final improvement plan for Heijmans Infra on how 

to manage resistance and increase system use.  

 

The next chapter will address the theoretical knowledge about resistance and system use. Hypotheses 

are presented in the text and at the end of the chapter, a conceptual model is presented which helps to 

answer the research questions. 

 

1.4 General research approach 

This research consists of three data collection methods. First, possible antecedents for resistance to the 

system and system use will be explored using existing literature on resistance to change in 

combination with ERP implementation. Afterwards, interviews are conducted to determine which of 

these antecedents are applicable within Heijmans Infra. This is done to include relevant antecedents in 

the final research model. Finally, a survey is conducted to empirically test the final research model. 

The data from the survey will be analyzed using IBM SPSS Statistics 23. 
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2. Theoretical Background 
 

2.1 Why do organizations use information systems? 

Many organizations use ERP systems to organize and integrate the flow of materials, information, and 

finances throughout the network by means of software, hardware, and communication systems 

(Davenport, 1998; Dehning, Richardson, & Zmud, 2007).  A decade ago, a decision to adopt ERP 

systems was considered to be very risky due to many failures (Xue, Liang, Boulton, & Snyder, 2005), 

but nowadays the adoption of such a system is no longer a choice, but a necessity for organizations 

(Ahmad, Haleem, & Syed, 2014).  

 

Many organizations decided to change their information strategies by adopting application software 

packages such as ERP systems (Gremillion & Pyburn, 1983). ERP systems provide a continuously 

updated view of core business processes using a central database. Business processes are connected to 

each other in order to have information available anytime and anywhere. To create an understanding 

of how the ERP processes are organized, Figure  shows an overview of the process flow within an 

ERP system.  

Figure 2: ERP system process flow adapted from Singh (2010) 

 

 

Enterprise system implementation is different from other system implementations. Klaus, Rosemann, 

& Gable (2000) identified three key differences between enterprise system implementation and other 

system implementation. The first difference is that enterprise system implementation often occurs 
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because of management’s desire to increase efficiencies through process reengineering, which may 

alter organizational structures, tasks of the job, skills, rewards, and even beliefs and values. The 

second difference is that ERP systems require mandatory usage. This is necessary for the system to 

integrate the data and produce useful reports. When the system is not used by everyone, information 

and therefore analyses can be incomplete. The third difference between an enterprise system and 

another system is the standardized modules ERP systems have. The modules are only partially 

customized in order to minimize cost and time of future upgrades. This is a huge difference compared 

to software produced in-house, which is fully customized most of the times.  

 

Research has identified 158 different reasons why organizations adopt an enterprise system. Ahmad, 

Haleem, & Syed (2014) have grouped these reasons into categories. They did this using articles which 

were searched to include geographical spread so as to get the global perspective. Using these articles, 

they performed a review on the reasons which were mentioned. Subsequent iterations performed 

afterwards resulted in the following 12 categories of why organizations want to adopt ERP systems: 

1. Operational improvements 

2. Legacy system replacement or IT architectural improvements 

3. Business growth or extensions 

4. Data or information issues 

5. Regulatory and compliance issues 

6. Organizational change 

7. Integration of systems or processes 

8. Standardizations and best practices 

9. Globalization support 

10. Competition 

11. Customer and supplier intimacy 

12. External forces 
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The categories are sorted from most to least important. This means that operational improvements 

stand out to be the most important factor for organizations to adopt an enterprise system. Various 

forms of cost reductions have been cited in earlier research to be the reason to adopt these systems. 

These forms include computer operating costs, business operating costs, administrative expense, and 

inventory carrying costs (Markus & Tanis, 2000). Service organizations also adopt ERP systems to 

improve their internal efficiency (Mostaghel et al., 2015). This is in consensus with the findings of 

Ahmad et al. (2014). Next to operational improvements, legacy system replacement or IT architectural 

improvements are another important factor which leads to the adoption of ERP systems. Decades old 

systems developed in-house and older technological paradigms become hard to upgrade and to 

maintain (Buonanno et al., 2005). Therefore, many organizations decided to replace these old systems 

with a new and state-of-the-art enterprise system. The third reason to adopt an enterprise system is 

business growth or extension. Organizations keep on growing because of mergers and acquisitions, 

and vertical integration. Therefore, flexibility and scalability are very essential to sustain the growth 

(Markus & Tanis, 2000). ERP systems support these organizations to be flexible and scalable. ERP 

systems are also adapted to gain improvement in data quality and visibility. Older systems often create 

redundant and duplicate data (Buonanno et al., 2005). This limits the decision-making and real-time 

information access within organizations (Aruthari & Hasan, 2005). Therefore, organizations want an 

enterprise system to create a better visibility and quality of the information they have. 

 

2.2 Resistance 

Resistance is a crucial factor to successful implementation of ERP systems (Markus & Tanis, 2000). 

The first researcher who acknowledged user resistance was Kurt Lewin (1947). Lewin is considered 

the modern founder of social psychology. He developed the so-called “field theory” in which human 

behavior was predicted in terms of the relative strengths of internal and external forces acting on the 

individual. He used this theory to explain why personal change is so difficult. In Lewin’s view, 

resistance to change stems from the fact that individuals value the groups they belong to. When 

change occurs, individuals fear the loss of the social system they belong to. They do not want to 
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change their attitudes and leave their comfortable environment which is largely shared by friends and 

family (Hardin & Higgins, 1996). Lewin suggested that social systems tend to maintain the status quo 

by resisting change. Successful change rests on the ability of an organization to unfreeze the 

equilibrium between the forces favoring and opposing change before change can be successful. 

Unfreezing involves preparing the organization in such a way that they accept that change is 

necessary. The status quo is broken down in order to be able to build up a new way of operating 

(Lewin, 1947).  

 

Armenakis and colleagues distinguished four major categories relevant to psychological reactions to 

change processes. These categories include content factors, process factors, context factors and 

individual attributes (Armenakis & Bedeian, 1999; Holt, Armenakis, Feild, & Harris, 2007; Walker, 

Armenakis, & Bernerth, 2007). Content factors relate to what is changed. Examples of content factors 

are perceived loss and insecurity. Previous research has proven that loss and insecurity have a positive 

effect on resistance to change (Cox, 1997; French, 2001; Straatmann, Kohnke, Hattrup, & Mueller, 

2016). Insecurity arises from the stress organizational change brings with it (Oreg, 2006). This 

insecurity leads to negative reactions on organizational change, which results in acceptance of only a 

few employees (Dent & Goldberg, 1999). Process factors relate to how things are changed. These 

factors include communication and participation. Participation is ‘a conscious and intended effort by 

individuals at a higher level in an organization to provide visible extra role or role-expanding 

opportunities for individuals or groups at a lower level in the organization to have a greater voice in 

one or more areas of organizational performance’ (Glew, O’Leary-Kelly, Griffin, & Van Fleet, 1995). 

It has a great negative effect on resistance to change (Lines, 2004). Communication is also important 

for the success of organizational change, since it builds change readiness, reduces uncertainty, and 

gains commitment (Klein, 1994). Context factors include factors from the organizational environment, 

such as management support and leadership. These factors are important, since they both lead to 

increased resistance among individuals (Armenakis & Bedeian, 1999; Szabla, 2007). A study by 

Richter, Nebel, & Wolf (2010) has shown a positive impact of management support for change on 

motivational factors. Following this, the perception of top management support for change seems to be 
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essential for employees during organizational change. Individual attributes include employee 

characteristics such as status, age and knowledge. They are added, since they can influence 

individuals’ perception and reactions to the change process (Caldwell, Herold, & Fedor, 2004; Holt et 

al., 2007; Judge, Thoresen, Pucik, & Welbourne, 1999).  

 

2.3 Resistance, system use and information system implementation 

 2.3.1 Factors contributing to resistance and/or system use 

Since this research focuses more on resistance in relation with ERP system implementation, prior 

research which takes into account user resistance has been considered. Research on user resistance 

focuses on explaining why and how individuals resist the implementation of information systems 

(Williams et al., 2009). On top of that, it also focuses on how organizations can manage employees’ 

perceptions and behaviors to overcome or avoid resistance.  

 

Laumer, Maier, Eckhardt, & Weitzel (2016) created an overview of user resistance literature and the 

objects of user resistance they considered in their studies. A lot of these studies focused on the objects 

‘technology’ and ‘change’. This shows that ‘technology’ and ‘change’ are considered as very 

important objects to user resistance within user resistance literature. Laumer, Maier, Eckhardt, & 

Weitzel (2016) performed a review on these studies to determine the main determinants of user 

resistance behavior within ‘technology’ and ‘change’. Within ‘technology’ the main antecedents of 

user resistance behavior to the implementation of a new information system are perceived usefulness, 

relative advantage, value, compatibility, perceived ease of use, complexity, and threats. Within 

‘change’, the main determinants of user resistance behavior are perceived threats, switching benefits, 

and switching costs. 

 

Previous research indicated that the perceptions of the change influence the perceptions of the 

technology. This means that when employees resist to change, it is more likely that they also resist to 
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use the new information system. Therefore, often both ‘change’ and ‘technology’ are taken into 

account in the same study (Bhattacherjee & Hikmet, 2007; Kim & Kankanhalli, 2009).  

Bhattacherjee & Hikmet (2007) developed a model to predict the users’ intention to use a new 

information system. Their model is based on Lewin's (1947) idea of opposing forces and Cenfetelli's 

(2004) dual factor model of IT usage. Cenfetelli’s dual-factor model is consistent with prior findings 

that information system acceptance and resistance are driven by different motivations (Parthasarathy 

& Bhattacherjee, 1998; Venkatesh & Brown, 2001). Therefore, Bhattacherjee & Hikmet (2007) 

thought that the dual-factor model could provide a bridge to link research on IT usage and resistance 

to change within an integrated model. 

Figure 3: Research model of Bhattacherjee & Hikmet (2007) 

 

Above, the research model of Bhattacherjee & Hikmet (2007) is stated. They empirically tested their 

research model using data collected from a field survey conducted at a large hospital in the South East 

of the United States. They distributed the survey to a total of 700 employees from which 132 

responded. The model proposes that information system usage is determined by the traditional 

enablers of information system usage, such as perceived usefulness and perceived ease of use, as well 

as inhibitors such as the user’s resistance to change.  
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Bhattacherjee & Hikmet (2007) found that resistance to change is influenced by the perceived threat 

an employee experiences when a new information system is implemented. Next to perceived threat, 

switching costs also have a positive effect on resistance to change (Kim & Kankanhalli, 2009). This is 

due to the fact that higher switching costs would decrease the net benefits or perceived value of the 

change, because the net benefit is assesed by weighing benefits relative to the costs of change (Kim & 

Kankanhalli, 2009). This results in resistance to change and finally in less intention to use the system.  

 

 2.3.2 Orientations of resistance  

Markus (1983) classified three different orientations of user resistance against information systems. 

These orientations focus on why resistance occurs instead of where it occurs. The orientations are used 

by Ali, Zhou, Miller, & Ieromonachou (2016) in their literature review on user resistance. They 

identified reasons for user resistance for all three orientations.  

 

The first orientation is called ‘system oriented’. The system oriented approach focuses on the 

resistance which occurs because of technology-related factors, which include ease of use and user 

involvement (Markus, 1983). When the new system reacts too slowly, crashes frequently, has data 

quality issues or provides invalid data, it can generate a negative user attitude towards the new system, 

which can lower the perceived ease of use (Dickson & Wetherbe, 1985; Markus, 1983; Martinko, 

Zmud, & Henry, 1996). Perceived ease of use is defined as ‘the degree to which the prospective user 

expects the target system to be free of effort’ (Davis, 1989). When perceived ease of use is low, this 

has a direct positive effect on resistance to change (Laumer, Maier, Eckhardt, & Weitzel, 2016). Also 

when users are not involved during system development, there can be a disparity between the aims of 

system developers and users (Ives & Olson, 1984). Lack of participation has a positive effect on 

resistance to change (Lines, 2004). 

 

The second orientation is called ‘people oriented’. The people oriented approach suggests that 

resistance occurs because of individual or group factors. These factors include IT skills and personal 
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factors (Markus, 1983). IT skills are an important factor in resistance. When introducing a new 

system, employees need to possess certain skills to be able to adopt the new system. When an 

employee does not possess these skills, resistance may occur (Jiang, Muhanna, & Klein, 2000; Markus 

& Tanis, 2000). Personality factors are also important for the user’s response to the implementation of 

a new system. Research has shown that older people tend to be less capable of accommodating to a 

new system (Fuerst & Cheney, 1982). On top of that, higher educated users are more willing to accept 

and utilize the new system (Fuerst & Cheney, 1982).  Therefore both, IT skills and personal factors 

have a direct effect on resistance to change. 

 

The last orientation is called ‘interaction oriented’. The interaction oriented approach focuses more on 

the amount of interaction between people and the system. It takes into account that a system acquires 

different political and social meaning in different settings. Different users perceive this effect 

differently (Jiang et al., 2000). The interaction oriented approach includes the social losses caused by 

changed social structures and job structures which are caused by the implementation of the new 

information system (Markus, 1983). On top of that, IT systems can also reduce the autonomy of 

employees. This may lead to the loss of power, which then results in user resistance (Jiang et al., 2000; 

Lapointe & Rivard, 2005). Therefore, social loss and loss of power have a positive effect on resistance 

to change. A complete overview of the findings of the review performed by Ali et al. (2016) is stated 

in Table 1.  

Table 1: Summary of antecedents of user resistance examined in three orientations. Adapted from Ali et al. (2016) 

System oriented People oriented Interaction oriented 
User interface, ease of use 

System reliability and data quality 

issues 

Ease of using a new system 

Improved task performance and 

decision quality 

Users involvement 

Experience based perceptions 

Background traits, attitudes and 

experiences 

Impact of internal and external 

influences 

Positive expectancies 

Individual vs group level 

resistance 

IT skills 

Changes in job content 

Special training programs to 

reduce anxiety and negative 

attitude 

Cynicism 

Personality factors 

Perceives social loss caused by 

interaction between people and 

technology 

Increased access to the data but 

lesser autonomy 

Psychological contract and new 

technology 

Lack of organizational fit 

Social influence 

Uncertainty 
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 2.3.3 Remedies for resistance 

Ali et al. (2016) also identified strategies to minimize user resistance to the implementation of new 

information systems, based on their review of empirical studies. These strategies are stated in Table 2. 

Table 2: Strategies to minimize resistance. Adapted from Ali et al. (2016) 

Strategies to minimize resistance 
Training 

Establishing user support services 

Hands-on 

Appreciating new system usage 

Encouraging communication 

Involving user in design process 

Documenting standard for new system 

Positive feedback and involvement 

Counseling 

User right directives 

Role modification 

Interactive training 

Job reassignment 

Providing financial incentives 

Participation 

 

In their review, Ali et al. (2016) found several strategies which are helpful in overcoming resistance 

and increasing system use. All these strategies can be used by managers to overcome user resistance, 

since it is proven in empirical research that they reduce user resistance (e.g. Jiang et al., 2000; Kim & 

Kankanhalli, 2009; Shang, 2012). 

 

2.4 Overcoming resistance in the post-implementation phase 

The methods used above to overcome resistance and increase system use within the organization focus 

on the pre-implementation and implementation phase of the ERP implementation process. 

Unfortunately, less research is conducted on how to overcome resistance and increase system use 

during the post-implementation phase of an information system implementation. Therefore, some 

additional literature research was performed on how to overcome resistance to the system and increase 

system use during the post-implementation phase of ERP implementation.  
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2.4.1 Participation 

Wagner & Newell (2007) found that post-implementation engagement is an effective way of garnering 

user interest and assistance during this stage. User participation can help organizations to create 

engagement among employees during the post-implementation phase. User participation is defined as 

‘the various design related behaviors and activities that the target users or their representatives perform 

in the system development process’ (Barki & Hartwick, 1989). Participation enables users to interact 

with system designers in all stages of the system development process. Several methodologies have 

been proposed to operationalize user participation. These methodologies include code-development, 

participative design and joint application design (Anderson & Crocca, 1993; Carmel, Whitaker, & 

George, 1993). Participation and involvement of users is essential for the success of an ERP system 

(Robey, Ross, & Boudreau, 2002). It provides a better fit of user requirements and helps in achieving 

better system quality, use and acceptance (Esteves-Souza & Paster-Collado, 2000).  

 

2.4.2 Knowledge integration 

According to Grant (1996), the integration of individuals’ specialized knowledge creates 

organizational value as a key capability. He defined knowledge integration as ‘the way in which 

explicit knowledge and the know-how knowledge of individuals are integrated in organizations.’ 

Knowledge integration consists of four mechanisms, including rules and directives, sequencing, 

organizational routines, and group problem solving. Previous research showed that adopting 

knowledge integration is important when managing resistance during the ERP system post-

implementation phase (Ghazali, Ahmad, & Zakaria, 2015).  

 

2.4.3 Communication 

Due to the complex characteristics of an ERP system implementation, active communication is 

required among the system personnel and system users (Wagner & Newell, 2007). Active 

communication supports fundamental tasks in the post-implementation stage, such as training, 

maintenance, and the decision making process (Chou, Lin, Lu, Chang, & Chou, 2014).  
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On top of that, uncertainty associated with change is often based on failed communication. Schweiger 

& Denisi (1991) found that contemporary and honest communication within the change process 

increased job satisfaction, system use and commitment among employees and reduced uncertainty. 

The role of superiors’ communication is also important during organizational change (van den Heuvel, 

Demerouti, & Bakker, 2014). When superiors communicate well with their subordinates during 

organizational change, this will decrease employees’ resistance to change (Hansma & Elving, 2008).  

 

When communicating, it is important to use all possible information channels (Kotter, 1995). It is a 

challenge to communicate all relevant information via the desired communication channels to answer 

questions of all individuals (van den Heuvel, Schalk, & van Assen, 2015).  

 

2.4.4 Leadership 

Leadership is also important to overcome resistance to change and increase system use. Golm (2009) 

argues that both transformational and transactional leadership are important in leading change. 

Transformational leadership plays an important role in shaping employees’ perception and evaluation 

of top management’s change communications (Hill, Seo, Kang, & Taylor, 2012). Transactional 

leaders are leaders who mostly consider how to create minor improvements and maintain performance 

quality (Bass, 1985). Leaders should display a balance of both types of leadership. Transformational 

leadership is important in the earlier stages of the change process, while transactional leadership may 

be more important over the course of the entire implementation (Golm, 2009).  

 

2.5 Research Models and Hypotheses 

2.5.1 Resistance to the system and system use 

Figure 4: General research model 
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This research addresses the three relations described in Figure 4. The main goal of this research is to 

make a suggestion on how Heijmans Infra can reduce resistance to the system and increase system 

use. To reach this goal, it is important to consider the relation between resistance to the system and 

system use. Resistance to the system is expected to be related with system use. The introduction of a 

new information system often involves significant changes in users’ existing work processes. When 

such a change is of high magnitude, it is likely that many users will tend to resist the new system, 

resulting in lower intention to use the system (Bhattacherjee & Hikmet, 2007). This is supported by 

research conducted by Poon et al. (2004). They provided support for the negative effect of resistance 

on IT usage. Their results were based on qualitative interpretation of case study results. Together with 

the empirical support from Bhattacherjee & Hikmet (2007), the following hypothesis is formulated: 

 

H1: Resistance to the system is negatively related with system use 

 

2.5.2 Antecedents of resistance to the system and system use 

It is also important to consider which factors have a direct effect on system use or an indirect effect on 

system use via resistance to the system. In the theoretical background section, several antecedents for 

resistance to the system and system use were identified. Using this information, the following research 

model was developed: 

Figure 5: Research model resulted from literature review 
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2.5.3 Specifying relevant antecedents of resistance to the system and system use at 

Heijmans. 

Since literature identified many antecedents of resistance to the system and system use, interviews 

were conducted to discover relevant antecedents within Heijmans Infra. In total, 27 interviews were 

conducted. A global interview scheme is stated in Appendix A. The information collected during the 

semi-structured interviews was transcribed and analyzed using the three types of coding proposed by 

Corbin & Strauss (1990). The sample and data collection of the interviews is stated in Appendix E. 

 

Using the output from the interviews, it was possible to create an understanding of how SAP was 

implemented within the Infra department and how different employees experienced the SAP 

implementation process. Interviewees mentioned possible improvements which broadened the view on 

the problem. 

 

On top of that, and this was also the main goal of the interviews, the interviews were very useful in 

creating an overview of the antecedents for resistance to the system and system use present at 

Heijmans Infra. In Table 3, the frequency with which the antecedents were mentioned during the 

interviews is stated.  

Table 3: Antecedents for resistance and system use mentioned during interviews 

Construct Times Mentioned 

User knowledge 21 

Change of tasks/responsibilities 19 

Perceived ease of use 18 

Output awareness 17 

Perceived workload 17 

Readiness for change 12 

Perceived usefulness 12 

Knowledge integration 30 
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ERP Training 19 

Transformational/Transactional 

Leadership 

15 

 

Using these antecedents, hypotheses were formulated to create the final research model. For most 

constructs, interviewees mentioned that they could effect both, resistance to the system and system 

use. Therefore, both relations are considered in the final research model. Nevertheless, interviewees 

mentioned that knowledge integration and ERP training only had an effect on system use and not 

directly on their resistance to the system. Therefore, for these two constructs, only the relation between 

the construct and system use is considered. 

 

2.5.4 User knowledge 

Results from the interviews show that employees resist the ERP system because they lack user 

knowledge. A quotation from one of the interviews is ‘Employees particularly resist SAP because they 

do not have sufficient knowledge to work with the system. They do not have any affinity with the 

system’. Therefore, user knowledge is considered in the final research model. 

 

Individuals need to adapt and react in dynamic situations. Adapting effectively in new situations is 

aided by experience that is reflected in tacit knowledge (Freeze & Schmidt, 2015). A lack of tacit 

knowledge may be a source of resistance against the new system. Tacit knowledge includes unspoken 

relations and patterns that help individuals store, organize and retrieve relevant information (Freeze & 

Schmidt, 2015). It is easier to learn routines and repeat their performance than it is to handle new 

situations or vary tasks to adapt to changes (Haerem & Rau, 2007). In the study of Freeze & Schmidt 

(2015), tacit knowledge is captured within the knowledge system (KS). They compare the individual’s 

knowledge system with a domain expert’s knowledge system. This measure is called KS similarity. 

An inexperienced ERP system user lacks a clear conceptual understanding of the system. Therefore, 

this user will not have a KS similar to the KS of an ERP expert. Inexperienced users attempt to operate 
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by repeating previous instructions without building the underlying conceptual knowledgebase 

(Haerem & Rau, 2007). This results in the inability to handle task variations and complexity 

encountered in an ERP system, which will likely increase user resistance against the ERP system.  

 

On top of that, user knowledge may also be an antecedent of system use. User knowledge is becoming 

more important in organizations, since nowadays much of organizational life is mediated through IT 

systems (Kaarst-Brown, 2005). Research has found that organizations experience more successful IT 

implementations when most users have at least a basic level of IT knowledge (Attewell, 1992; Ko, 

Kirsch, & King, 2005). This basic IT knowledge enables users to gain more context-specific 

knowledge that will allow them to successfully use the new systems. This means that it is likely that 

user knowledge will make it easier to use and learn new IT systems (Wu & Wang, 2007). Since prior 

research has shown that user knowledge has a direct effect on resistance to the system and system use, 

it is likely that the relation between user knowledge and system use is mediated by resistance to the 

system. Therefore: 

 

H2a: User knowledge is negatively related with resistance to the system. 

H2b: User knowledge is positively related with system use. 

H2c: The relation between user knowledge and system use is mediated by resistance to the system.  

 

2.5.5 Change of tasks/responsibilities 

Results from the interviews show that employees resist the ERP system because employees’ tasks and 

responsibilities have changed. A quotation from one of the interviews is ‘Change in tasks within my 

job is one of the main causes for the resistance I have against SAP’. Therefore, change of 

tasks/responsibilities is considered in the final research model. 

 

Employees perform tasks by following work routines and by using information, technology, and other 

resources to produce products or services for customers (Alter, 2013). Work routines are defined as 

‘temporal structures that are often used as a way of accomplishing organizational work’ (Feldman, 
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2000). When the information system within an organization changes, the implementation of this 

information system also impacts work routines (Alter, 2013). This requires changes to existing or the 

deployment of new work routines (Morris & Venkatesh, 2010). Laumer, Maier, Eckhardt, & Weitzel 

(2016) found that the change of work routines is positively related with resistance to the system. This 

is supported by research of Klaus & Blanton (2010). They found that since employees have certain 

expectations of their jobs, a considerable job change is likely to be considered a psychological contract 

breach. A psychological contract breach has been termed ‘violation’ and may cause an effective and 

emotional experience of disappointment, frustration, anger, and resentment, which will drive 

employees’ resistance to the system (Morrison & Robinson, 1997).  

 

Previous research has found that some reactions caused by the psychological contract breach are 

procrastination, ‘forgetting’ certain tasks, entering information incorrectly, and slow performance. It is 

likely that these factors cause non-optimal system use (Lapointe & Rivard, 2005). Therefore, it is 

expected that change of tasks has a direct negative effect on system use and since change of tasks has 

a direct effect on both, resistance to the system and system use, it is likely that the relation between 

change of tasks and system use is mediated by resistance to the system. Therefore:  

 

H3a: Change of tasks/responsibilities is positively related with resistance to the system.  

H3b: Change of tasks/responsibilities is negatively related with system use  

H3c: The relation between change of tasks/responsibilities and system use is mediated by resistance to 

the system. 

 

2.5.6 Perceived ease of use and perceived usefulness 

Results from the interviews show that employees resist the ERP system because they perceive the new 

system as non-useful or hard to use. Quotations from the interviews are ‘Resistance is determined by 

the complexity of the system. It is not easy to use the system’ and ‘I think SAP is not very useful for a 
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construction organization, since many changes occur within processes. This leads to resistance’. 

Therefore, perceived ease of use and perceived usefulness are considered in the final research model. 

 

Perceived usefulness is defined as ‘the prospective user’s subjective probability that using a specific 

application system will increase his or her job performance within an organizational context’ (Davis, 

1989). Perceived ease of use refers to ‘the degree to which a person believes that using a particular 

system would be free of effort’ (Davis, 1989). Previous research shows that perceived ease of use and 

perceived usefulness are two cognitive determinants of system usage behavior, since a new system is 

supposed to benefit employees in their work without costing them a lot of effort (Davis, 1989; 

Venkatesh, Morris, Davis, & Davis, 2003).  

 

On top of that, it is expected that perceived ease of use and perceived usefulness are also related with 

resistance to the system. Research of Laumer, Maier, Eckhardt, & Weitzel (2016) showed that poor 

perceived ease of use and lack of perceived usefulness are associated with higher user resistance. 

Since perceived ease of use and perceived usefulness have a direct effect on both, resistance to the 

system and system use, it is likely that the relation between perceived ease of use and system use and 

the relation between perceived usefulness and system use are mediated by resistance to the system. 

Therefore, the following hypotheses are formulated: 

 

H4a: Perceived ease of use is negatively related with resistance to the system. 

H4b: Perceived ease of use is positively related with system use. 

H4c: The relation between perceived ease of use and system use is mediated by resistance to the 

system.  

H5a: Perceived usefulness is negatively related with resistance to the system. 

H5b: Perceived usefulness is positively related with system use. 

H5c: The relation between perceived usefulness and system use is mediated by resistance to the 

system. 
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2.5.7 Output awareness 

Results from the interviews show that employees resist the ERP system because they do not know 

what colleagues can do with the information they enter into the system. Quotations from the 

interviews are ‘Employees have to enter a lot of info into SAP, but they often do not even know which 

output is created with this input. Therefore they think “Why am I doing this and this results in less 

system use” ‘ and ‘The main reason for the resistance among employees is that they do not see the 

output which is generated from their input’. Therefore, output awareness is considered in the final 

research model. 

 

In this research, output awareness differs from perceived usefulness, since perceived usefulness 

focuses on the user’s subjective probability that using a specific application system will increase his or 

her own job performance (Davis, 1989) and not on the usefulness of this information for colleagues. 

Therefore, output awareness is considered as a unique construct that represents the degree to which an 

employee is aware of the outcomes resulting from the input they delivered.   

 

Since literature does not focus on output awareness specifically, hypotheses are formulated using 

information from the interviews. As stated above, quotations from the interviews suppose that output 

awareness is positively related with system use, because when users are more aware of the output that 

is created from their input, they know why other employees need the information they put into the 

system. This may then result in more awareness of why they have to use the system, and finally in 

more system use. Output awareness is also negatively related with resistance to the system, because 

when users are not aware of the output that is created from their input, they do not know why they 

have to perform the extra work. This will likely result in resistance to the system. Since output 

awareness is expected to have a direct effect on both, resistance to the system and system use, it is 

likely that the relation between output awareness and system use is mediated by resistance to the 

system. Therefore: 

 

H6a: Output awareness is negatively related with resistance to the system.  
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H6b: Output awareness is positively related with system use.  

H6c: The relation between output awareness and system use is mediated by resistance to the system. 

 

2.5.8 Perceived workload 

Results from the interviews show that employees resist the ERP system because they experience a 

higher workload since they have to work with SAP. A quotation from one of the interviews is ‘We’re 

not happy with the implementation of SAP, since working with SAP is very time-consuming’. 

Therefore, workload is considered in the final research model. 

 

Workload is a process issue of resistance. Workload can be defined as ‘the number of activities that 

must be completed by a person or group of people over a certain period of time under normal 

circumstances’ (Carlson, 2003). It often causes users to exert additional effort to perform the same 

task or to take work home in order to complete it on time (Klaus & Blanton, 2010). An increase in 

workload is often considered a psychological contract breach, particularly when users do not feel 

compensated for the workload change (Klaus & Blanton, 2010). As mentioned before, an employee 

experiencing a psychological contract breach may have strong negative perceptions towards the new 

ERP system and the change, which causes resistance (Eagly & Chaiken, 1995; Morrison & Robinson, 

1997).  

 

Workload can also influence system use. Employees’ workloads can increase substantially when a 

system is difficult to use or unreliable. This increase in workload could influence perceptions, 

behaviors, and commitments that discourage loyal system use (Elie-Dit-Cosaque, Pallud, & Kalika, 

2011). This is supported by Yen, Hu, Hsu, & Li (2015). They found that perceived workload is 

significantly negatively related with loyal system use. Since workload has a direct effect on both, 

resistance to the system and system use, it is likely that the relation between workload and system use 

is mediated by resistance to the system. Therefore: 
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H7a: Workload is positively related with resistance to the system. 

H7b: Workload is negatively related with system use. 

H7c: The relation between workload and system use is mediated by resistance to the system. 

 

2.5.9 Readiness for change 

Results from the interviews show that employees resist the ERP system because they do not want to 

change. A quotation from one of the interviews is ‘People often don’t like change. This resulted in 

resistance against SAP within Heijmans’. Therefore, readiness for change is considered in the final 

research model.  

 

Readiness for change is an important factor that determines how employees react to organizational 

change. It determines whether people either resist or support the change (Armenakis, Harris, & 

Mossholder, 1993).  Readiness for change is reflected in the attitude of employees toward 

organizational change. It is described as the extent to which employees have positive views about the 

need for change and the extent to which they believe that the change has positive implications for 

themselves and the organization (Armenakis et al., 1993). Therefore, an employee’s attitude toward 

change plays an important role in determining whether he or she supports or resists the change (Kirton 

& Mulligan, 1973).  

 

Research from Kwahk & Kim (2008) found that readiness to change exerts significant positive effects 

on enterprise system usage intention. Employees who hold a positive attitude toward change will less 

likely resist change. Therefore, it is likely that readiness to change will reduce resistance among 

employees, leading them to adopt the system. Since readiness for change has a direct effect on both, 

resistance to the system and system use, it is likely that the relation between readiness for change and 

system use is mediated by resistance to the system. Therefore: 

 

H8a: Readiness for change is negatively related with resistance to the system. 
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H8b: Readiness for change is positively related with system use. 

H8c: The relation between readiness for change and system use is mediated by resistance to the 

system. 

 

2.5.10 Knowledge integration 

Results from the interviews show that Heijmans Infra can increase system use by applying knowledge 

integration. A quotation from one of the interviews is ‘We have to share our knowledge between 

departments in order to increase system use’. Therefore knowledge integration is considered in the 

final research model. 

 

Knowledge integration is the extent to which knowledge is shared across the organization to enable 

employees to perform their tasks (Grant, 1996b). It is the combination of specialized knowledge which 

is used to create new knowledge in order to improve the organization’s capabilities (Sabherwal & 

Becerra-Fernandez, 2005). Shared knowledge between information system professionals and line 

managers is important for effective ERP performance and makes it possible to use the ERP system to 

support the firm’s functions (Henderson & Venkatraman, 1993; Nelson & Cooprider, 1996). In their 

study of the factors that facilitate knowledge management, Li & Zhao (2006) found that integrating 

the use of ERP and improving users’ skills and knowledge to use ERP were critical to success and use 

of the ERP system. Therefore: 

 

H9: Knowledge integration is positively related with system use. 

 

2.5.11 Training 

Results from the interviews show that Heijmans can increase system use by providing training 

sessions. A quotation from one of the interviews is ‘Heijmans has to organize training sessions to 

show how SAP works and how people have to work with it. This will increase system use’. Therefore, 

training is considered in the final research model.  
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One of the most mentioned factor for ERP success is training. Many ERP projects fail because of poor 

training (Plaza & Rohlf, 2008). Therefore, it is important that training provides a complete picture 

about the system to the user. Users need to know how the ERP system fits into the organization, since 

they want know the added value of the system (Zhang, Gao, & Ge, 2013). User’s participation in 

training will teach them how to use the system, increase their motivation for learning new ERP skills 

and increase their ability to use the system confidently. This will increase the system use of employees 

(Dezdar & Ainin, 2011). Therefore:  

 

H10: Training is positively related with system use. 

 

2.5.12 Transactional leadership and Transformational leadership 

Results from the interviews show that Heijmans can increase system use by applying the right 

leadership styles. Quotations from the interviews are ‘Leaders have to create clear boundaries. This far 

and no further, otherwise you will be fired’ and ‘Stimulating SAP use is the best way to increase 

system use and reduce resistance to the system. This can be achieved by supporting leadership’. 

Therefore both, transactional and transformational leadership are considered in the final research 

model.  

 

Transactional leadership focuses on day-to-day transactions in order to accomplish goals with and 

through others. It relies on rewards and punishments to influence the performance of an employee. 

This means that they will punish employees which disobey the rules and reward those who meet their 

expectations (Podsakoff, Bommer, Podsakoff, & MacKenzie, 2006). Transactional leaders operate 

through clarity, contingent reward, and management by exception in exchange for desired behavior 

(Syndell, 2008). They mostly consider how to create minor improvements and maintain performance 

quality (Bass, 1985).  

 

Transformational leadership focuses on satisfying individual needs and relationship-oriented 
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behaviours (Golm, 2009). Transformational leaders act through idealized influence, inspirational 

motivation, stimulation and individual attention (Golm, 2009). 

 

Shook, Priem, & McGee (2003) found that leadership skills and abilities are positively related to 

success in executing change. Being capable of communicating, coaching, motivating, rewarding, 

building teams, and recognizing and responding to individual needs are important leadership skills 

which are helpful in leading change.  

 

Literature views transformational leadership as the naturally adequate approach for change, while 

transactional leadership is mainly applied to maintain the status quo (Appelbaum, Degbe, MacDonald, 

& Nguyen-Quang, 2015). However, Golm (2009) states that leaders should display a balance of both 

types of leadership, since he found that transformational and transactional leadership are both 

important in the change process to support system use. Leaders can also affect their followers’ 

commitment and reduce resistance to the system by adopting the leadership style that is appropriate to 

the organizational environment (Appelbaum et al., 2015). Therefore, both, transactional and 

transformational leadership may be related with resistance to the system.  

Concluding from the text above, in order to manage change effectively, leaders should possess both, 

transactional and transformational leadership styles. Both leadership styles will likely be negatively 

related with resistance to the system and positively related with system use (Appelbaum et al., 2015). 

Since transactional and transformational leadership have a direct effect on both, resistance to the 

system and system use, it is likely that the relations between transactional leadership and system use 

and transformational leadership and system use are mediated by resistance to the system. Therefore, 

the following hypotheses are formulated: 

H11a: Transactional leadership is negatively related with resistance to the system. 

H11b: Transactional leadership is positively related with system use. 

H11c: The relation between transactional leadership and system use is mediated by resistance to the 

system. 
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H12a: Transformational leadership is negatively related with resistance to the system. 

H12b: Transformational leadership is positively related with system use. 

H12c: The relation between transformational leadership and system use is mediated by resistance to 

the system. 

 

2.5.13 Final research model 

In Figure , the final research model for this research is stated. 

Figure 6: Final research model 
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3. Methodology 
 
This research used a mixed methods approach to create a good understanding of the research problem 

and to come up with well-founded recommendations on how to reduce resistance to the system and 

increase system use. This method was used, since when combined, multiple methods can increase the 

reliability and validity of organizational research (Onwuegbuzie & Johnson, 2006).  

 

This research involved the combination of different aspects of quantitative and qualitative research. 

Quantitative findings were presented as extension on the qualitative findings. This approach of mixing 

is more valid and robust, since it provides quantitative support in addition to the qualitative data 

(Creswell & Clark, 2011). Qualitative research was conducted using semi-structured interviews. 

 

Semi-structured interviews are a popular data collection method, since it is both versatile and flexible. 

One of the main advantages is that the semi-structured interview method has been found to be 

successful in enabling reciprocity between the interviewer and participant (Galletta, 2012), enabling 

the interviewer to improvise follow-up questions based on participants responses (Rubin & Rubin, 

2005) and allowing space for participants’ individual verbal and non-verbal expressions. The goal of 

these interviews was to receive the following information: 

• General information about the SAP implementation process at Heijmans Infra 

• Changes the implementation of SAP entails in the job and responsibilities of employees 

working at Heijmans Infra 

• Antecedents of resistance to SAP within Heijmans Infra 

• Factors which could increase the SAP usage and decrease the resistance 

 

All this information was used to create an understanding of how Heijmans Infra implemented SAP and 

to determine the antecedents of resistance to the system and system use. This information was useful, 

since it was not already clear which antecedents were relevant within Heijmans Infra. The antecedents 

were then implemented in the final research model.  
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Afterwards, quantitative research was conducted to provide empirical support for these findings. The 

influence of the antecedents on resistance to the system and the effect of the antecedents on system use 

was measured using an online survey. An online survey was used to gain quantitative data, since 

online surveys can be administered in a time-efficient manner, minimizing the period it takes to get a 

survey into the field and for data collection (Kannan, Chang, & Whinston, 1998). It is also relatively 

simple for respondents to complete online surveys and responses can be tabulated and analyzed easily. 

On top of that, online surveys can be constructed so that the respondent must answer a question before 

they can submit the survey. This eliminates non-response and the necessity to throw out answers that 

have been entered improperly. Another reason for the use of online surveys is the anonymity 

possibility of the internet. Therefore, online surveys are considered useful when the issues being 

researched are particularly sensitive (Coomber, 1997). This is useful, since resistance to SAP is a 

sensitive issue within Heijmans. 

 

The section ‘sample and data collection’ describes the sample of the semi-structured interviews as well 

as the sample of the online survey. It also describes how the interviews were conducted and how the 

online survey was distributed. The section ‘measures and reliability constructs’ describes the measures 

used in the online survey. Finally, the section ‘strategy of analysis’ describes how the data will be 

analyzed. 

  

3.1 Sample and data collection 

After determining the possible antecedents for resistance to the system and system use within 

Heijmans, the online survey was developed in order to receive quantitative data on these antecedents. 

The online survey was sent to all SAP users at Heijmans Infra. A total of 1192 employees received the 

online survey and a total of 279 responses were received (23.4% response rate). Among these online 

surveys, a total of 45.9% was totally completed. The total sample of 279 online surveys included 246 

men and 33 women. The age of the respondents ranged from 22 to 66 years old. Further descriptive 

statistics about the final sample are presented in Appendix B. The online survey was distributed via 
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email which contained an URL to the online survey. After one week, a reminder was send to all 

employees, including the employees who already responded to the survey, via the financial manager of 

Heijmans Infra in order to increase the response rate. During the interviews, participants were already 

told about the online survey to create more awareness and increase the response rate when the online 

survey was distributed. 

 

3.2 Measures and reliability constructs  

The measurement scales used in the online surveys were all validated scales which were developed by 

earlier researchers. The scales are widely adopted by other researchers, also in the literature on 

resistance to change.  

User knowledge was measured using the Knowledge of the System scale developed by 

Kamhawi (2008). The scale consists of two items which are measured on a 7-point Likert scale 

ranging from 1 (strongly disagree) to 7 (strongly agree). Since two items were not enough to measure 

the Cronbach’s alpha, two self-developed items were added to the existing scale. These items are also 

measured on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The 

overall internal reliability of the four items was good with an Cronbach’s alpha of α=.92. Example 

items for the scale are “I am familiar with using SAP” and “I know how to perform transactions in 

SAP”.  

Change of tasks/responsibilities was measured using the Perceived Job Transformation scale 

developed by Morris & Venkatesh (2010). The scale consists of four items which are measured on a 7-

point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The overall internal 

reliability of the four items was good with an Cronbach’s alpha of α=.94. Example items for the scale 

are “SAP changed my job significantly” and “SAP transformed my job greatly”.  

Perceived ease of use was measured using the Perceived Ease of Use scale developed by 

Kwahk & Lee (2008). It is a modified scale based on the Perceived Ease of Use scale developed by 

Davis (1989). Kwahk & Lee (2008) modified that scale by changing the target IS into “the ERP 
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system”. This change better reflects this research, so therefore the scale of Kwahk & Lee (2008) is 

used in this research. The scale consists of six items which are measured on a 7-point Likert scale 

ranging from 1 (strongly disagree) to 7 (strongly agree). The overall internal reliability of the six items 

was good with an Cronbach’s alpha of α=.96. Example items for the scale are “Learning to operate 

SAP is easy” and “It is easy to become skillful at using SAP”.  

Perceived usefulness was measured using the Perceived Usefulness scale developed by Kwahk 

& Lee (2008). It is a modified scale based on the Perceived Usefulness developed by Davis (1989). 

Kwahk & Lee (2008) modified that scale by changing the target IS into “the ERP system”. This 

change better reflects this research, so therefore the scale of Kwahk & Lee (2008) is used in this 

research. The scale consists of six items which are measured on a 7-point Likert scale ranging from 1 

(strongly disagree) to 7 (strongly agree). The overall internal reliability of the six items was good with 

an Cronbach’s alpha of α=.93. Example items for the scale are “Using SAP enables me to have more 

accurate information” and “Using SAP is useful for performing my task”.  

Output awareness was measured using a self-developed scale which consists of four items. 

The scale was self-developed using input from the interviews, since the literature did not provide a 

useable scale. The items are measured on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 

(strongly agree). The overall internal reliability of the four items was good with an Cronbach’s alpha 

of α=.84. Example items for the scale are “The input I provide is very useful for my manager to 

perform his/her daily tasks” and “I know what output is created when I import my information in 

SAP”. 

Perceived workload was measured using the Perceived Workload scale developed by Yen, Hu, 

Hsu, & Li (2015). The scale consists of four items which are measured on a 7-point Likert scale 

ranging from 1 (strongly disagree) to 7 (strongly agree). The overall internal reliability of the four 

items was good with an Cronbach’s alpha of α=.87. Example items for the scale are “Since using SAP, 

I need to do more work than I used to” and “Since using SAP, my work demands increased”. 

Readiness for change was measured using the Readiness for Change scale developed by 
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Kwahk & Lee (2008). The scale consists of seven items which are measured on a 7-point Likert scale 

ranging from 1 (strongly disagree) to 7 (strongly agree). The overall internal reliability of the seven 

items was good with an Cronbach’s alpha of α=.91. Example items for the scale are “I look forward 

for changes at work” and “I usually support new ideas”. 

Resistance to the system was measured using the User Resistance scale developed by Kim & 

Kankanhalli (2009). The scale consists of four items which are measured on a 7-point Likert scale 

ranging from 1 (strongly disagree) to 7 (strongly agree). The overall internal reliability of the four 

items was good with an Cronbach’s alpha of α=.84. Example items for the scale are “I do not comply 

with the change to the new way of working with SAP” and “I oppose the change to the new way of 

working with SAP”. 

Knowledge integration was measured using the Knowledge Integration Mechanisms scale 

developed by Nwankpa (2015). The scale consists of seven items which are measured on a 7-point 

Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The overall internal reliability of 

the seven items was good with an Cronbach’s alpha of α=.85. Example items for the scale are 

“Whenever we get new ideas in our work we communicate it to all team members” and “We have in-

house meetings to encourage knowledge dissemination”.  

ERP training was measured using the ERP training scale developed by Amoako-Gyampah & 

Salam (2004). The scale consists of five items which are measured on a 7-point Likert scale ranging 

from 1 (strongly disagree) to 7 (strongly agree). The overall internal reliability of the five items was 

good with an Cronbach’s alpha of α=.88. Example items for the scale are “The kind of training 

provided to me is complete” and “The trainers are knowledgeable and aid me in my understanding of 

SAP”. 

Transactional leadership was measured using the Transactional Leadership scale developed 

by Waldman, Ramirez, House, & Puranam (2001). The scale consists of five items which are 

measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The 

overall internal reliability of the five items was good with an Cronbach’s alpha of α=.74. Example 
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items for the scale are “My supervisor always gives me positive feedback when I perform well” and 

“My supervisor lets me know about it when I perform poorly”. 

Transformational leadership was measured using the Transformational Leadership scale 

developed by Noruzy, Dalfard, Azhdari, Nazari-Shirkouhi, & Rezazadeh (2013). The scale consists of 

five items which are measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 

(strongly agree). The overall internal reliability of the five items was good with an Cronbach’s alpha 

of α=.87. Example items for the scale are “My supervisor is always on the lookout for new 

opportunities for the division” and “My supervisor succeeds in motivating the rest of the company”. 

System use was measured using the Usage Intention scale developed by Kwahk & Lee (2008). 

The scale consists of two items. Since system use is an outcome variable, it may be dangerous to 

measure it with only two items. Therefore, three items were self-developed and added to the existing 

scale. The items are measured on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 

(strongly agree). The overall internal reliability of the five items was good with an Cronbach’s alpha 

of α=.73. Example items for the scale are “I intend to use SAP for performing my job as often as 

needed” and “I use SAP frequently to perform administrative tasks”. 

 

3.3 Strategy of analysis 

The data collected via the online surveys was analyzed and tested using IBM SPSS Statistics 23. After 

receiving the results from the survey, the data was prepared to enable analysis of the dataset. The first 

step of the data preparation was reversing item 2 of the transactional leadership scale. This item was 

measured in a reversed way, so in order to be able to analyze this item, it had to be reversed. 

Afterwards, a multiple response set was created for the variable SAP role. In the survey, respondents 

could choose multiple options for SAP role. In order to be able to create a frequency table on this 

concept, a multiple response set was created.  
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Constructs were measured on Likert-scale items. These items were combined to calculate the mean 

score of each construct. Before calculating the mean of each construct, construct reliability was 

measured using a reliability analysis. This analysis showed that all variables were reliable, since all 

Cronbach’s alpha’s were above 0.7. Although all constructs were reliable, one item was deleted from 

the total measurement set. This item was USE4: ‘I use SAP as the only system to record data’. 

After conducting the reliability analysis, the corrected item-total correlation of USE4 was 0.007. This 

means that USE4 did not tightly connect to the total score of system use. On top of that, when USE4 

was deleted from the measurement set, the Cronbach’s alpha of system use would increase from 0.73 

to 0.85. Therefore, USE4 was deleted. Outcomes of the reliability analysis are stated in Appendix C. 

 

Afterwards, the means for each construct were computed using the MEAN.X function in SPSS. X is 

the number of items that had to be answered in order to compute the mean. For each construct, the 

mean was computed when all items were answered or when only one answer was missing, except for 

Transactional Leadership. For this construct, all items had to be answered, since when one item was 

not answered, Cronbach’s alpha would drop below 0.7. 

 

After computing the means of each construct, missing values still occurred in the final computations.  

To deal with these missing values, first all records which contained seven or more missing values were 

deleted from the dataset. These records were deleted, since they contained less than a half of the 

constructs which were measured during the survey. By doing this, 14 records were deleted. This 

resulted in a dataset of 265 records. The number of remaining missing values for each construct is 

stated in Table 4.  
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Table 4: Missing values after deleting lines with more than 8 missing values 

 

Since the response rate of the survey was already low, the loss of even more records may have caused 

results that were less representative for Heijmans Infra. To avoid the loss of more records, the 

remaining missing values were computed using a technique called Estimation-Maximization. This 

method assumes a distribution for the partially missing data and bases inferences on the likelihood 

under that distribution (IBM, n.d.). Each iteration consists of two steps. The first step finds the 

conditional expectation of the missing data, given the observed values and current estimates of the 

parameters. These expectations are then substituted for the missing data. In the second step, maximum 

likelihood estimates of the parameters are computed as though the missing data had been filled in. 

This resulted in a final dataset without missing values, which was analyzed using multiple regression. 

 

In order to examine the mediating effect of resistance to the system between the antecedents of system 

use and system use, the mediational hypotheses were tested using a series of regression models. 

According to Baron & Kenny (1986), in order to establish mediation, the following conditions must 

hold: The independent variable must affect the mediator in the first equation, the independent variable 

must be shown to affect the dependent variable in the second equation, and the mediator must affect 

the dependent variable in the third equation. If these conditions all hold in the predicted direction, then 

the effect of the independent variable on the dependent variable must be less in the third equation than 

in the second. Perfect mediation holds if the independent variable has no effect when the mediator is 

controlled (Baron & Kenny, 1986).  
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Bootstrapping was used to calculate the indirect effect of the independent variable on the dependent 

variable through the proposed mediator. It was performed using model 4 of the PROCESS macro 

developed by Hayes (2013). Bootstrapping is a non-parametric method based on resampling with 

replacement which is done many times (Shrout & Bolger, 2002). In this research, the number of 

bootstrap samples was 5000. The indirect effect of each of these samples is computed and a sampling 

distribution is empirically generated. Only a positive indirect effect indicated a mediating effect. On 

top of that, bootstrapping was used to check whether the indirect effect was significant or not. The 

indirect effect was significant when the confidence interval did not contain zero. In Appendix F, a 

step-by-step guide on how the PROCESS macro was used, is stated. 
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4. Results 

4.1 Means and standard deviations 

Table 5 shows the ranges, means, standard deviations, and intercorrelations of the constructs used in 

the survey. The means and standard deviations showed some interesting information. First, the mean 

for resistance to the system was quite low (=1.86), which means that employees did not experience 

much resistance to the system. The mean of system use was a bit above average, but also had a high 

standard deviation, which means that there is a high variation in the answers employees provided 

during the survey. The same held for many other constructs. The mean of most constructs is a bit 

below or above average and most constructs had a quite high standard deviation. Therefore, it is hard 

to give a good conclusion upon these values.  

 

4.2 Hypotheses testing 

In this study, Pearson’s correlation was used to examine the relationship between the constructs and to 

test the hypotheses. Afterwards, multiple linear regression was used to find out the unique contribution 

of each independent variable towards the total variation in the dependent variable. Regression results 

are all one-tailed, which means that the possibility of the relationship in one direction was tested 

without testing the possibility of a relationship in the other direction. 

 

4.2.1 Correlations 

Hypothesis 1 suggested that resistance to the system is negatively related with system use. The 

correlation matrix (Table 5) showed a negative association between resistance to the system and 

system use (r = -.21, p < .01). Therefore, hypothesis 1 was confirmed. On top of that, the correlation 

matrix indicated a negative effect of the control variable gender on system use (r = -.24, p < .01), 

indicating that women score higher on system use than men.  
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Table 5: Range, means, standard deviations, and intercorrelations (N=265) 

 

 

Table 6: Results of mediation analysis 
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Hypothesis 2a suggested that user knowledge is negatively related with resistance to the system. The 

correlation matrix indicated a significant negative relation between user knowledge and resistance to 

the system (r = -.17, p < .01). Therefore, hypothesis 2a was confirmed. Hypothesis 2b suggested that 

user knowledge is positively related with system use. The correlation matrix indicated a significant 

positive relation between user knowledge and system use (r = .62, p <.01). Therefore, hypothesis 2b 

was confirmed. Hypothesis 2c suggested that the relation between user knowledge and system use is 

mediated by resistance to the system. Results of the mediation analysis showed a significant mediating 

role of resistance to the system in the relation between user knowledge and system use ( = .02, CI = 

.003 to .052), therefore hypothesis 2c was confirmed. Concluding from this, user knowledge is related 

with both, resistance to the system and system use. On top of that, the relation between user 

knowledge and system use is mediated by resistance to the system. 

 

Hypothesis 3a suggested that change of tasks is positively related with resistance to the system. The 

correlation matrix indicated a significant positive relation between change of tasks and resistance to 

the system (r = .17, p < .01). Therefore, hypothesis 3a was confirmed. Hypothesis 3b suggested a 

negative relation between change of tasks and system use. The correlation matrix indicated a 

significant positive relation between change of tasks and system use (r = .43, p < .01). Therefore, 

hypothesis 3b was not confirmed. Hypothesis 3c suggested a mediating effect of resistance to the 

system on the relation between change of tasks and system use. Results of the mediation analysis 

showed a negative indirect effect of change of tasks on system use through resistance to the system  

( = -.05). This negative  indicates there is no mediation effect. Therefore, hypothesis 3c was not 

confirmed. Concluding from this, change of tasks is related with both, resistance to the system and 

system use. Although change of tasks relates positively with system use, a negative relation was 

effected. On top of that, no mediating effect of resistance to the system on the relation between change 

of tasks and system use was found.  

 

In hypothesis 4a, a negative relation between perceived ease of use and resistance to the system was 

expected. The correlation matrix indicated a significant negative relation between perceived ease of 
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use and resistance to the system (r = -.32, p <.01). Therefore hypothesis 4a was confirmed. Hypothesis 

4b suggested a positive relation between perceived ease of use and system use. The correlation matrix 

indicated a significant positive relation between perceived ease of use and system use (r = .58, p < 

.01). Therefore, hypothesis 4b is confirmed. Hypothesis 4c suggested a mediating effect of resistance 

to the system on the relation between perceived ease of use and system use. Results of the mediation 

analysis showed a nonsignificant mediating role of resistance to the system in the relation between 

perceived ease of use and system use ( = .01, CI = -.025 to .041), therefore hypothesis 4c was not 

confirmed. Concluding from this, change of tasks influences both, resistance to the system and system 

use. Nevertheless, no mediating effect of resistance to the system on the relation between change of 

tasks and system use was found. Concluding from this, perceived ease of use is related with both, 

resistance to the system and system use. Nevertheless, no mediating effect of resistance to the system 

on the relation between perceived ease of use and system use was found.  

 

Hypothesis 5a suggested a negative relation between perceived usefulness and resistance to the 

system. The correlation matrix indicated a significant negative relation between perceived usefulness 

and resistance to the system (r = -.31, p < .01). Therefore, hypothesis 5a was supported. Hypothesis 5b 

suggested that perceived usefulness is positively related with system use. The correlation matrix 

indicated a significant positive relation between perceived usefulness and system use (r = .50, p < 

.01). Therefore, hypothesis 5b was supported. Hypothesis 5c suggested a mediating effect of resistance 

to the system on the relation between perceived usefulness and system use. Results of the mediation 

analysis showed a nonsignificant mediating role of resistance to the system in the relation between 

perceived usefulness and system use ( = .02, CI = -.014 to .063), therefore hypothesis 5c was not 

confirmed. Concluding from this, perceived usefulness is related with both, resistance to the system 

and system use. Nevertheless, no mediating effect of resistance to the system on the relation between 

perceived usefulness and system use was found. 

 

Hypothesis 6a suggested a negative relation between output awareness and resistance to the system. 

The correlation matrix indicated a significant negative relation between output awareness and 
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resistance to the system (r = -.22, p < .01). Therefore, hypothesis 6a was supported. Hypothesis 6b 

suggested a positive relation between output awareness and system use. The correlation matrix 

indicated a significant positive relation between output awarness and system use (r = .56, p < .01). 

Therefore, hypothesis 6b was supported. Hypothesis 6c suggested that the relation between output 

awareness and system use is mediated by resistance to the system. Results of the mediation analysis 

showed a significant mediating role of resistance to the system in the relation between output 

awareness and system use ( = .02, CI = .001 to .070), therefore hypothesis 6c was confirmed. 

Concluding from this, output awareness is related with both, resistance to the system and system use. 

On top of that, the relation between output awareness and system use is mediated by resistance to the 

system. 

 

Hypothesis 7a suggested that perceived workload is positively related with resistance to the system. 

The correlation matrix indicated a significant positive relation between perceived workload and 

resistance to the system (r = .47, p < .01). Therefore, hypothesis 7a was confirmed. Hypothesis 7b 

suggested that perceived workload is negatively related with system use. Results indicated a 

nonsignificant correlation between perceived workload and system use (r = .12, p > .05). Therefore, 

hypothesis 7b was not supported. Hypothesis 7c suggested a mediating effect of resistance to the 

system on the relation between perceived workload and system use. Since the correlation matrix 

indicated a nonsignificant relation between perceived workload and system use, the existence of a 

mediating relation of resistance to the system between perceived workload and system use is not 

possible (Baron & Kenny, 1986). Therefore, hypothesis 7c was not confirmed. Concluding from this, 

perceived workload is only related with resistance to the system. On top of that, the relation between 

perceived workload and system use is not mediated by resistance to the system. 

 

Hypothesis 8a suggested a negative relation between readiness for change and resistance to the 

system. The correlation matrix indicated a significant negative relation between readiness for change 

and resistance to the system (r = -.19, p < .01). Therefore, hypothesis 8a was supported. Hypothesis 8b 

suggested that readiness for change is positively related with system use. Results indicated a 
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nonsignificant correlation between readiness for change and system use (r = .06, p > .05). Therefore, 

hypothesis 8b was not supported. Hypothesis 8c suggested a mediating effect of resistance to the 

system on the relation between readiness for change and system use. Since the correlation matrix 

indicated a nonsignificant relation between readiness for change and system use, the existence of a 

mediating relation of resistance to the system between readiness for change and system use is not 

possible (Baron & Kenny, 1986). Therefore, hypothesis 8c was not confirmed. Concluding from this, 

readiness for change is only related with resistance to the system. On top of that, the relation between 

readiness for change and system use is not mediated by resistance to the system. 

 

Hypothesis 9 suggested that knowledge integration is positively related with system use. Results 

indicated a nonsignificant correlation (Table 5) between knowledge integration and system use (r = 

.07, p > .05). Therefore, hypothesis 9 was not supported. 

 

Hypothesis 10 suggested a positive relation between ERP training and system use. The correlation 

matrix indicated a significant positive relation between ERP training and system use (r = .26, p < .01). 

Therefore, hypothesis 10 was supported.  

 

Hypothesis 11a suggested that transactional leadership is negatively related with resistance to the 

system. The correlation matrix indicated a significant negative relation between transactional 

leadership and resistance to the system (r = -.19, p < .01). Therefore, hypothesis 11a was supported. 

Hypothesis 11b suggested that transactional leadership is positively related with system use. Results 

indicated a nonsignificant correlation between transactional leadership and system use (r = .03, p > 

.05). Therefore, hypothesis 11b was not supported. Hypothesis 11c suggested a mediating effect of 

resistance to the system on the relation between transactional leadership and system use. Since the 

correlation matrix indicated a nonsignificant relation between transactional leadership and system use, 

the existence of a mediating relation of resistance to the system between transactional leadership and 

system use is not possible (Baron & Kenny, 1986). Therefore, hypothesis 11c was not confirmed. 

Concluding from this, transactional leadership is only related with resistance to the system. On top of 
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that, the relation between transactional leadership and system use is not mediated by resistance to the 

system. 

 

Hypothesis 12a suggested that transformational leadership is negatively related with resistance to the 

system. The correlation matrix indicated a nonsignificant correlation between transformational 

leadership and resistance to the system (r = -.10, p > .05), therefore, hypothesis 12a was not supported. 

Hypothesis 12b expects a positive relation between transformational leadership and system use. The 

correlation matrix indicated a significant positive relation between transformational leadership and 

system use (r = .17, p < .01). Therefore, hypothesis 12b was not supported. Hypothesis 12c suggested 

a mediating effect of resistance to the system on the relation between transformational leadership and 

system use. Since the correlation matrix indicated a nonsignificant relation between transformational 

leadership and resistance to the system, the existence of a mediating relation of resistance to the 

system between transformational leadership and system use is not possible (Baron & Kenny, 1986). 

Therefore, hypothesis 12c was not confirmed. Concluding from this, transformational leadership is 

only related with system use. On top of that, the relation between transformational leadership and 

system use is not mediated by resistance to the system.  

 

4.2.2 Regression analysis 

In order to find out the unique contribution of each independent variable towards the total variation in 

the dependent variable, multiple linear regression analyses were performed. Results from the 

regression analyses are stated in Table 7, Table 8 and Table 9. 

  

 

Table 7: Results of linear regression between resistance to the system and system use 
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Table 9: Results of the linear regression analysis of antecedents of system use and system use 

 

In Table 7, results of linear regression between resistance to the system and system use are stated. 

Results indicated that resistance to the system is a unique predictor of system use ( = -.19, p < .05), 

since regression analysis showed a significant effect of resistance to the system on system use. s 

 

In Table 8, results of the linear regression analysis of antecedents of resistance to the system and 

resistance to the system are stated. Results indicated that perceived ease of use ( = -.19, p < .05), 

perceived workload ( = .43, p < .001), and readiness for change ( = -.12, p < .05) are the best 

predictors of resistance to the system in the post-implementation phase of ERP implementation. All 

other antecedents that are related with resistance to the system are not the best predictors of resistance 

to the system because of the presence of perceived ease of use, perceived workload, and readiness for 

change.  

Table 8: Results of the linear regression analysis of antecedents of resistance to the system and resistance to the system 
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In Table 9, results of the linear regression analysis of antecedents of system use and system use are 

stated. Results indicated that user knowledge ( = .27, p < .001), perceived ease of use ( = .21, p < 

.001), change of tasks ( = .30, p < .001), and output awareness ( = .21, p < .05) are the best 

predictors of system use in the post-implementation phase of ERP implementation. All other 

antecedents that are related with system use are not the best predictors of system use because of the 

presence of user knowledge, perceived ease of use, change of tasks, and output awareness.  

 

An overview of the unique predictors is shown in Figure 7. In this figure, ‘*’ indicates a significant 

indirect effect on system use via resistance to the system. 

 
Figure 7: Model with research results  
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5. Conclusions and discussion 
 

Prior research has shown that mostly personnel and human characteristics are the causes for failed 

change initiatives (Kotter & Cohen, 2002). The goal of this report was to identify the main antecedents 

for resistance to SAP within Heijmans Infra and suggesting how Heijmans Infra could reduce this 

resistance and increase system use during the post-implementation phase of ERP implementation. 

Obtaining this goal involved multiple steps, each accompanied by a research question to be answered.  

 

The first step was to find the antecedents that influence employees’ resistance to the system. The 

results showed that perceived ease of use, perceived workload and readiness for change are the most 

important factors in explaining resistance to the system during the post-implementation phase of ERP 

implementation. Both, perceived ease of use and readiness for change are negatively related with 

resistance to the system. Perceived workload is positively related with resistance to the system. The 

second step was to examine the relation between resistance to the system and system use.  The results 

showed that resistance to the system is negatively related with system use. The third and last step was 

to find the antecedents of system use. The results showed that user knowledge, perceived ease of use, 

change of tasks and output awareness are the most important factors in explaining system use during 

the post-implementation phase of ERP implementation. All factors are positively related with system 

use. 

 

5.1 Theoretical implications 

5.1.1 Antecedents of resistance to the system 

During the pre-implementation and implementation phase of ERP implementation, resistance was 

identified as a critical success factor for succesful implementation (Markus & Tanis, 2000). So, in 

order to have a successful implementation prior research showed that during those phases  

organizations should focus on overcoming resistance. Although many researchers focus on resistance 

during the pre-implementation and implementation phase, results of this research showed that 
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resistance to the system may not have disappeared during those phases. Results of this research 

showed that resistance to the system may still be an important issue during the post-implementation 

phase of ERP implementation. This may be due to the lack of attention on overcoming resistance 

during the earlier stages of ERP implementation. Therefore, researchers should focus more on 

resistance during all phases of ERP implementation, including the post-implementation phase. In that 

phase, resistance to the system can still be of importance in predicting system use.    

 

Although resistance is still an important success factor of ERP implementation in the post-

implementation phase, different factors influence resistance to the system. In their review on existing 

literature on resistance to the system, Ali, Zhou, Miller, & Ieromonachou (2016) identified three 

orientations of user resistance against a new information system during the pre-implementation and 

implementation phase: people oriented, system oriented, and interaction oriented. Results of this 

research showed that in the post-implementation phase only two of these orientations are very 

important in predicting resistance to the system.  

 

The results of this research showed that people-oriented and system-oriented factors mostly influence 

resistance to the system in the post-implementation phase of ERP implementation. Only one 

interaction-oriented factors was found to influence resistance to the system in this phase of the 

implementation process. Results of the current study suggested that perceived ease of use decreases 

resistance to the system. Perceived ease of use is part of system-oriented resistance. The system 

orientation focuses on the resistance which occurs because of technology-related factors (Markus, 

1983). When the new system reacts too slowly, crashes frequently, has data quality issues or provides 

invalid data, it can generate a negative user attitude towards the new system, which can lower the 

perceived ease of use (Dickson & Wetherbe, 1985; Markus, 1983; Martinko et al., 1996). Results also 

indicated that readiness for change decreases resistance to the system and that perceived workload 

increases resistance to the system. Both factors are part of the people orientation of resistance to the 

system. The people-oriented approach suggests that resistance occurs because of individual or group 

factors. It refers to the extent to which organizational members hold positive views about the need for 
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change within the organization, as well as the extent to which they believe that the change will have a 

positive effect for themselves and the organization (Armenakis et al., 1993). Organizational members 

who have favorable perceptions of organizational change will more likely participate in organizational 

change situations such as an ERP implementation, while employees will likely resist organizational 

change when they believe that it will negatively affect them (Kwahk & Kim, 2008).  

 

The interaction oriented approach includes the social losses caused by changed social structures and 

job structures which are caused by the implementation of the new information system (Markus, 1983).  

Results of the regression analysis showed that none of the interaction-oriented factors is an important 

predictor of resistance to the system. This may be due to the fact that the system is already 

implemented, which means that employees already know how the new ERP system affected their 

social structures and job structures. People are now aware of the changes in their social and job 

structures, and uncertainty on these factors does not seems to be an issue for employees anymore.  

 

Concluding from this, resistance to the system is still an important success factor in the post-

implementation phase of ERP implementation. Although Ali, Zhou, Miller, & Ieromonachou (2016) 

identified three orientations of user resistance against a new information system during the pre-

implementation and implementation phase of ERP implementation, only the people and system 

orientation are still important in determining resistance to the system in the post-implementation 

phase.  

 

 

5.1.2 Antecedents of system use 

People-oriented and system-oriented factors were also found to be the strongest predictors of system 

use during the post-implementation phase of ERP implementation. An interaction-oriented factor was 

also found to be a predictor of system use in the post-implementation phase.  
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Results showed that user knowledge, perceived ease of use, change of tasks and output awareness 

were all positively related with system use. The effect of output awareness was not yet discussed in 

literature. Therefore, the relation of output awareness with system use is an addition to the existing 

literature provided by this research. This implies that when users know which output is generated from 

their input, their system use will increase during the post-implementation phase. Output awareness is 

most likely a factor that appears as an antecedent of resistance to the system during the post-

implementation phase of ERP implementation, since people then start to work with the system. During 

the pre-implementation and implementation phase, employees are not working with the new system, 

so it is likely that they are not aware of the output that it created from their input at that phase of the 

implementation process.   

 

Resistance to the system also has a direct effect on system use. Research conducted by Bhattacherjee 

& Hikmet (2007) showed that when users resist the new information system, intention to use the 

system will decrease. Poon et al. (2004) showed support for this finding. They provided support by 

conducting a qualitative interpretation on case study results. This is supported by the findings from 

this research.  

 

The absence of some expected antecedents as predictors of system use during the post-implementation 

phase is also an interesting finding from this research. Results suggested that many factors that were 

important predictors of system use during the pre-implementation and implementation phase were no 

longer important predictors of system use during the post-implementation phase. This implies that 

organizations should approach the post-implementation phase differently from the pre-implementation 

and implementation phase, since other factors are important. On top of that, researchers should focus 

more on identifying predictors of system use during the post-implementation phase, since this will 

help organizations to increase system use during this phase of the implementation process.  

 

The absence of leadership as an antecedent of resistance to the system and system use was unexpected. 

Shook, Priem, & McGee (2003) found that leadership skills and abilities are positively related to 
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success in executing change. Being capable of communicating, coaching, motivating, rewarding, 

building teams, and recognizing and responding to individual needs are important leadership skills 

which are helpful in leading change. The absence of leadership as an antecedent of resistance to the 

system and system use may be due to the scales that were used in the questionnaire. The scales used in 

the questionnaire were quite generally formulated. They did not focus on leadership during the 

implementation process, but on leadership in general. Therefore, respondents may have taken into 

account general leadership instead of leadership during the implementation process, which may have 

led to the absence of leadership as a predictor of resistance to the system and system use.  

 

Another surprising relation was the relation between change of tasks and system use. Change of tasks 

is positively related to system use. This is in contradiction with prior research. Klaus & Blanton 

(2010) found that a change of tasks is often considered a psychological contract breach, which may in 

turn lead to non-optimal system use (Lapointe & Rivard, 2005). The positive relation found in this 

research may be caused by the way in which the tasks of an employee have changed by the 

implementation of SAP. It is very likely that employees now have to perform more tasks that are 

related with creating or collecting information. This change causes system use, since employees have 

to use the system in order to perform their tasks.  

 

Concluding from this, all three orientations are still important in predicting system use during the post-

implementation phase of ERP implementation. Nevertheless, other factors predict system use during 

this phase. Therefore, researchers should focus more on identifying these factors in order to help 

organizations in increasing system use.  

 

5.2 Practical implications 

Results of this research implicate findings for practitioners involved in organizational change, 

especially for those practitioners involved in the post-implementation phase of ERP system 

implementation. Results have shown that practitioners should focus on system- and people-oriented 
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factors and more specifically on user knowledge, perceived ease of use, perceived workload, readiness 

for change, and output awareness during the post-implementation phase of ERP implementation. 

 

This research distinguishes three approaches on how to decrease resistance to the system and increase 

system use. The first approach tries to increase user knowledge, perceived ease of use and output 

awareness. They are all strong predictors of system use. Since perceived ease of use and output 

awareness are both highly correlated with user knowledge, the first approach focuses on increasing 

user knowledge. Results have shown that an increase in user knowledge likely results in a higher 

perceived ease of use and a higher output awareness. The second approach focuses on decreasing 

resistance to the system by creating more readiness for change. Readiness for change is a strong 

predictor of resistance to the system. Therefore, when Heijmans can increase readiness for change 

among the employees, resistance to the system may decrease. The third approach focuses on 

decreasing resistance to the system by decreasing the perceived workload of employees. Perceived 

workload is also a strong predictor of resistance to the system. Therefore, when Heijmans decreases 

the perceived workload of the employees, resistance to the system may decrease. 

 

Below, all approaches are explained in more detail.  

 

5.2.1 Increase user knowledge 

Results of this study suggested that user knowledge and perceived ease of use are positively 

correlated. Since there is a learning curve in the ability to use an ERP system, an increase in user 

knowledge may result in a higher perceived ease of use (Akbulut & Motwani, 2005). The same holds 

for output awareness. There is no prior research on the relation between output awareness and user 

knowledge, but results of this research have shown that output awareness and user knowledge are 

positively correlated. So, an increase in user knowledge may lead to an increase in output awareness. 

This is easy to explain. When users gain more user knowledge, not only on how to perform tasks 

within SAP, but also on the total process they are involved in, this will create more awareness of what 
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people further in the process do with the information they provided. Since an increase in user 

knowledge may lead to an increased perceived ease of use and an increased output awareness, the first 

approach focuses on increasing user knowledge. 

 

Heijmans already tries to increase user knowledge by applying knowledge management. Therefore, it 

may be a good option for Heijmans to further optimize their knowledge management system. Prior 

research has shown that knowledge management is associated with ERP implementation intimately 

(O’Leary, 2002). It helps organizations in managing all kinds of knowledge to meet existing and 

emerging needs, to identify and exploit existing and acquired knowledge assets and to develop new 

opportunities (Jarrar, 2002). Since Heijmans already started with the creation of their knowledge 

management system, they can use the knowledge management framework provided by Alavi & 

Leidner (2001) to optimize their knowledge management system in order to increase user knowledge.  

 

Alavi & Leidner (2001) provided a knowledge management framework, which contains four sets of 

knowledge processes: knowledge creation, knowledge storage/retrieval, knowledge transfer, and 

knowledge usage/application. When Heijmans applies these knowledge processes within the 

organization, user knowledge may increase. Below, each process is discussed in more detail. 

 

5.2.1.1 Knowledge creation 

Knowledge creation includes developing new user knowledge or replacing existing user knowledge 

within the organization’s tacit and explicit knowledge (Pentland, 1995). Explicit knowledge is formal 

and systematic, while tacit knowledge is highly personal, context specific and difficult to 

communicate (Nonaka & Takeuchi, 1995; Von Krogh, Ichijo, & Nonaka, 2000). Nonaka (1994) 

mentioned several ways to create user knowledge: socialization, externalization, and internalization. 

Socialization includes creating tacit knowledge through everyday interactions among people, 

externalization includes creating new explicit knowledge by applying previous tacit knowledge, and 

internalization includes the creation of new explicit knowledge by one’s own understanding gained 
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through readings and discussions. When applying this to the situation at Heijmans Infra, Heijmans 

Infra can for example facilitate brainstorming sessions related to SAP to increase user knowledge. 

Employees should then apply the new knowledge gained during the session during their daily work to 

create explicit knowledge. On top of that, Heijmans can provide SAP manuals and process diagrams to 

employees so they can create new explicit knowledge by reading through this. In this process, 

managers play an important role. They need to motivate their employees to generate new user 

knowledge.  

 

5.2.1.2 Knowledge storage 

When people learn and create user knowledge, it is likely that they will not remember anything and 

therefore some of their knowledge will get lost (Darr, Argote, & Epple, 1995). Therefore, 

organizations can decide to store and organize peoples’ knowledge in order to easily retrieve it (Walsh 

& Ungson, 1991). Storing knowledge is essential for use in future projects or implementations. 

Knowledge storage is also important to deal with high valued employees who retire or leave the 

organization. These employees often have a lot of user knowledge, so storing their knowledge will 

help organizations in keeping the knowledge in the organization instead of losing it (Zimmermann, 

Atwood, Webb, & Kantor, 2000). Heijmans Infra already has an environment where they store current 

information on SAP. This environment is called BPS. In BPS, all manuals on SAP processes and the 

associated process descriptions are stated. It is important for Heijmans to continuously update these 

manuals and process descriptions when new SAP-knowledge is created. Employees also may be 

informed about where they can find the manuals and process descriptions and about updates on this 

information. On top of that, decentral databases may be used in every sub-department in order to store 

local team knowledge. For example, team sites can be used for this type of knowledge storage.  

 

5.2.1.3 Knowledge transfer 

Knowledge transfer is often interpreted as the transfer of knowledge from a source to an employee. 

Knowledge transfer prevents reinventing the wheel, creates shared understanding, reduces uncertainty 
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or turns individual learning into organizational learning (Bender & Fish, 2000; Nickerson & Zenger, 

2004; Nonaka, 1994). It occurs between individuals, from individuals to groups, and from the group to 

the organization. For instance, at Heijmans, consultants and key-users may transfer SAP-knowledge to 

a group of SAP-users within Heijmans Infra so they can adopt and apply this knowledge. Before 

transferring new SAP-knowledge, it is important to be aware of the knowledge level of the employees 

who will receive it. When the user knowledge level is not sufficient, it is hard for the employees to 

understand the new information.  

 

There are four ways of transferring knowledge: informal, formal, impersonal, and personal (Holtham 

& Courtney, 1998). Heijmans may use both, formal and informal ways of transferring knowledge 

throughout the organization. Informal knowledge transfer can take place during daily work, but formal 

knowledge transfer should be set up within the organization. Training is an example of formal 

knowledge transfer. In order to develop the right post-implementation training, the training 

requirements for highly demanding information systems developed by Lawrence Norton, May 

Coulson-Thomas, Coulson-Thomas, & Ashurst (2012) are considered (Figure 8). 

Figure 8: Training requirements for ERP system training and their allocation throughout the implementation lifecycle 

 

When applying the information in Figure  to the current situation at Heijmans, the first goal for 

Heijmans could be to have highly motivated employees within each division to promote the benefits of 

SAP and to support others in using SAP. When colleagues are enthusiast about the system, other 

employees may try to adapt to the system faster. The second goal for Heijmans is to stay in contact 

with the consultants at SAP to generate new SAP-knowledge within the company. A training day 
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provided by SAP consultants could be given to main SAP users at Heijmans each six months in order 

to create new and more in-depth information on SAP. This new knowledge then can be distributed via 

the key-users to the end-users within Heijmans. Heijmans may also provide post-implementation 

training. On the one hand they can give general training to all SAP users to distribute general 

knowledge to the end-users. On the other hand, they can organize smaller specific training sessions 

which are specific for a particular function and/or business unit. These training sessions could be 

provided to employees who need the same SAP information (function/business unit specific) and who 

have a common user knowledge level. On top of that, these sessions could be used to not only train 

employees on SAP knowledge, but also on the output awareness which was discussed before. Training 

sessions could be given by managers of the specific business unit to create more support for the 

change among employees. When managers show they are willing to use SAP, it is more likely that 

employees adapt to SAP. The last thing Heijmans can do, is assigning key-users that are capable of 

distributing the SAP-knowledge to end-users. They can help users with questions that come up during 

their daily work. In order to make this successful, key-users should get time from their supervisors to 

perform these tasks.  

 

5.2.1.4 Knowledge application 

Knowledge application is the last knowledge process of the knowledge management framework. It 

refers to the integrations of the user’s knowledge into the products, processes, and services (Alavi & 

Leidner, 2001). Knowledge management could provide advantage through applying the previously 

stored user knowledge into the ERP systems, business processes, and services. When employees gain, 

store, and transfer user knowledge without applying it, knowledge management is worthless. 

Therefore, managers at Heijmans Infra may stimulate employees to apply their user knowledge. 

 

5.2.2 Create readiness for change 

Results have shown that readiness for change is negatively related with resistance to the system. 

Although the mean score of readiness for change was not quite low, results from the interviews 
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indicated that a lot of people within Heijmans do not have high readiness for change. The high mean 

might be a result of the low response rate of the survey. Maybe people who have a higher readiness for 

change responded to the survey and those who have low readiness for change did not respond. 

Therefore, creating readiness for change may be helpful for Heijmans in order to decrease resistance to 

the system.  

 

Lewin (1947) argued that during change, an individual experiences the three stages of unfreezing, 

moving, and refreezing. Based on this idea, researchers have tried to outline a set of actions that could 

be taken by change agents to reduce resistance and move organizations and individuals through these 

stages. Armenakis et al. (1993) proposed a model for creating readiness for change. In their model, 

assessment was one of the steps. During this step, the main goal is to determine how ready for change 

employees are. This enables leaders to identify gaps between their own expectations about the system 

and those of their employees. If significant gaps are observed and no action is taken to close the gap, 

resistance may occur. Therefore, Heijmans can consider to address readiness for change within 

teams/business units to determine whether readiness for change is high or not and which factors 

influence the readiness for change during the post-implementation phase of ERP implementation. This 

research has addressed readiness for change, but in order to cope with low readiness for change, it may 

be useful for Heijmans to perform a more in-depth research in order to determine which factors 

influence readiness for change at a particular department. This may help them to come up with better 

interventions.  

 

Assessment of readiness for change can be conducted using both quantitative and qualitative methods. 

A quantitative method which can be used to address readiness for change within Heijmans Infra is the 

DINAMO method developed by Metselaar, Cozijnsen, & van Delft (2016). The DINAMO method 

follows a so-called MEDIA-approach. The steps in this approach are Measurement, Dialogue, and 

Action. Measurement is conducted among managers and employees involved in the change. First 

Heijmans Infra should determine where and on which level they want to measure. For this method, 

Heijmans should measure readiness for change within teams that are affected by the implementation. 
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Before distributing the questionnaire to the pre-selected teams, it is important to create management 

support. Without management support, it is likely that the DINAMO method will not succeed. 

Afterwards, measurement can start. Measurement is performed using the DINAMO-questionnaire. 

This questionnaire was first developed by Metselaar (1997) and is now extended by Metselaar et al. 

(2016) based on the concepts of the model of Ajzen (1991): attitude, subjective norm, and behavioral 

control. The questionnaire measures the following concepts: effect on work, emotions, added value, 

involvement, internal pressure, external need, user knowledge and experience, management support, 

information, change capability, manageability, timing, complexity, and readiness for change.  

Using the results from the questionnaire, Heijmans can set up a final report on the findings per team 

(team report) and a final report based on the total findings (total report). The team report should be 

distributed to each line manager to be used as the starting point of a dialogue about readiness for 

change between the line manager and his/her employees. During this dialogue, actions and 

interventions should be assigned to the findings of the team report. The same dialogue should take 

place within the top-management based on the total report. After the dialogue phase in which possible 

interventions are determined, the last phase of the MEDIA-approach can start. In the action phase, 

local and organization-wide interventions should be started in order to increase readiness for change 

within the teams and finally within the entire organization.  

 

5.2.3 Reduce perceived workload 

Results have shown that perceived workload is positively related with resistance to the system. Huang 

& Hsu (2010) found that perceived workload can be reduced by increasing perceived ease of use. As 

stated before, Heijmans can increase perceived ease of use by increasing user knowledge within the 

organization. So, increasing user knowledge may result in a lower perceived workload.  

 

Although it is likely that perceived workload will decrease when an employees’ knowledge increases, 

this approach is still time-consuming, since generating user knowledge takes time. On top of that, to 

be able to learn new things, employees need time. When the perceived workload is already high, it is 
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unlikely that these employees will create time to gain new user knowledge. Therefore, Heijmans Infra 

can also consider a more direct approach to decrease perceived workload. Heijmans Infra may hire 

temporary employees in functions where the perceived workload is high. These employees could be 

hired to perform all tasks stated in the job description, except the SAP-related tasks. These tasks are 

important for their own employees, since they need to gain user knowledge. When Heijmans hires 

temporary employees, the workload of their own employees will reduce, since they have to perform 

less tasks. This will create extra time for their own employees to create new user knowledge. As said 

before, increased user knowledge may then result in less resistance to the system and more system use. 

This may also result in a higher perceived ease of use and finally a lower perceived workload. When 

that point is reached, Heijmans can decide to fire the temporary employees, since perceived workload 

may no longer be a predictor of resistance to the system for their own employees. Their increased user 

knowledge makes it easier for them to perform tasks in SAP, which will enable them to perform the 

outsourced tasks again. 

The implication mentioned above sounds unlikely, since most organizations do not want to hire extra 

employees. Nevertheless, the hiring of extra employees may be an investment which will pay off for 

Heijmans Infra n the long term. This means that when employees get time to create new user 

knowledge, they will be capable of performing their tasks in SAP better. This may lead to an increase 

in employees’ efficiency, which means that employees can perform the same tasks in less time or 

more tasks in the same amount of time. This may result in cost savings and a high return on the 

investment Heijmans Infra has made by hiring the extra employees. Figure 9 is developed to illustrate 

this. 
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Figure 9: Investment of hiring extra employees 

 

This sounds optimistic, but board members of Heijmans Infra mentioned they had prior experience 

with these kind of concepts. The first couple of months, Heijmans Infra had a negative margin because 

of the investment in extra employees, but after a few months, the margin increased and became highly 

positive. This resulted in a high return on investment. 

 

5.3 Limitations and future research 

5.3.1 Limitations 

Despite the strengths, the current study has several limitations that should be taken into account when 

interpreting the findings. The most important limitation is the number of responses of the 

questionnaire. From the 1192 employees only 279 employees responded. There are several 

explanations for the low response rate. First, the length of the questionnaire may have influenced the 

number of responses. The questionnaire was quite long, since a lot of constructs had to be measured. 

This might have been a reason for employees not to fill in the questionnaire. Second, many employees 

might have deleted the e-mail with the questionnaire URL immediately, since they thought they did 

not have time to fill in the questionnaire. The low response rate has an influence on the validity and 

the significance levels of the findings. First, the influence on the validity of the findings means that the 

results may not be generalizable to the entire organizations. Some departments had a higher response 
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rate and therefore it is not sure whether the results are generalizable to the other departments within 

Heijmans Infra or not. A higher number of responses could also have pushed the results on some 

hypotheses towards significance. Therefore, results must be interpreted with some caution. 

 

Another limitation of the current study is the focus on the post-implementation phase. Due to time 

restrictions it was not possible to perform the research during all phases of the implementation 

process. Nevertheless, this is a limitation of the study. Since the pre-implementation and 

implementation phase are not taken into account, it is unclear what happened exactly during these 

phases and how antecedents of resistance to the system and system use changed in importance during 

the different phases. By doing this, a more complete view on the problem could have been addressed. 

 

Also the measurement of leadership is a limitation of this research. Due to the large amount of 

constructs which had to be measured during this study, it was impossible to measure leadership using 

the Multifactor Leadership Questionnaire developed and validated by Avolio & Bass (2004). In other 

studies, this questionnaire is widely used to measure leadership. In this research, a smaller scale was 

used to measure both, transactional and transformational leadership. Therefore, an in-depth analysis on 

leadership was not possible, which may have led to the absence of leadership in the final research 

model. 

 

The last limitation is the generalizability of this research to organizations in other industries. Heijmans 

Infra is a project-driven organization. Therefore, it is hard to generalize the findings to for example 

production organizations. A more broad research of resistance to the system and system use in 

different types of organizations in different industries would have increased the generalizability of the 

results. 

 

5.3.2 Future research 

Future research could examine the effect of both people-oriented and system-oriented factors on 

resistance to the system and system use in the post-implementation phase of ERP implementation in 
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more detail. This research did not focus on these factors specifically, but results have shown that these 

factors are important in the post-implementation phase. Therefore, a more in-depth research on these 

factors and their relationship with resistance to the system and system use would be useful. 

 

On top of that, future research can also extend the scope of this research. As mentioned in the 

limitations section, this research might not be applicable to organizations in other industries. 

Therefore, future research could examine which factors influence resistance to the system and system 

use during the post-implementation phase of ERP implementation in other industries. This enables 

researchers to create a general overview of antecedents of resistance to the system and system use 

during the post-implementation phase of ERP implementation.  

 

Another future research project could focus on output awareness. During this research, output 

awareness was introduced as a new antecedent of both, resistance to the system and system use. 

Results indicated that output awareness was positively related with system use. Nevertheless, this 

research only focuses on the post-implementation phase. Therefore, future research can examine 

whether output awareness is already of importance in earlier stages of the ERP implementation 

process. When output awareness has an effect earlier in the implementation process it will help 

practitioners in addressing output awareness earlier in the process in order to increase system use. 

 

Future research can also focus on the entire ERP implementation process: the pre-implementation 

phase, implementation phase, and post-implementation phase. By doing this, researchers will become 

aware of how the system is implemented and they are able to monitor how antecedents of resistance to 

the system and system use changed in importance during the different phases of the ERP 

implementation process. 

 

The last future research project could focus on leadership in relation with resistance to the system and 

system use during the post-implementation phase of ERP implementation. Future research should 

measure the effect of leadership on resistance to the system and system use using the Multifactor 
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Leadership Questionnaire developed and validated by Avolio & Bass (2004). This will create a much 

more in-depth research on leadership in relation with resistance to the system and system use, which 

will help in determining whether leadership influences resistance or system use or not and which 

leadership style is important in managing resistance and increasing system use during the post-

implementation phase.   
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Appendix A: Interview scheme 
 
 

Time/task Content 

 

0-2 min 

 

Interviewer tells 

Introduction 

 

About me: Frank Savelkouls, Age, From, Operations 

management & logistics at University of Technology 

Eindhoven, Master thesis, Business Support ERP 

 

Content of interview: Goal of interview, Implementation 

process of SAP, Experience with SAP, Usage of SAP, 

Resistance to SAP, Recommendations to increase use 

 

Announcements: Thank for participation, recording, 

anonymous citation in report, duration of 30-60 minutes. 

 

Any other questions beforehand? 

 

 

2-5 min 

 

Interviewee tells 

General information about interviewee 

 

About interviewee: Name, Age, From 

 

About function: Description of function, Responsibilities of 

function, Years at function, Years at Heijmans, Other 

experience within and outside Heijmans 

 

Any other important things you want to mention? 

 

 

5-40 min 

 

Questions asked by 

interviewer, interviewee 

responds 

 

Interview on SAP 

 

Questions below are part of the initial structure of the 

interview. Additional questions may follow from the 

interviewee responses during the interview. 

 

Prior experience with SAP 

1. Do you have any prior experience with SAP? 

a. Where was it? 

b. How long did you work with SAP? 

c. Did this experience help in using SAP within 

Heijmans? 

2. Do you think working with SAP was a barrier to 

perform your daily tasks at that moment? 
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Implementation of SAP 

1. Were you involved in the implementation process of 

SAP during the implementation phase? So till the 

moment people started to use the system. 

a. If yes, what was your role during the process? 

 

b. How did you contribute to the final 

implementation result? 

2. What was the main reason for the implementation of 

SAP within Heijmans? 

3. To what extent do you agree with the changes 

occurred because of the SAP implementation? 

4. Was there enough management support during the 

implementation? 

5. Which effect did the implementation of SAP have on 

your job? 

6. To what extent were employees in the organization 

affected by changing jobs and responsibilities because 

of the SAP implementation 

 

Actual usage of SAP 

1. Is it clear which responsibilities you have in the SAP 

process? 

2. Do you think working with SAP was a barrier to 

perform your daily tasks at the moment? 

3. To what extent do you use SAP at the moment 

a. Why do you use it/not use it 

4. Have you experienced any technical issues while 

working with SAP? 

5. Do you have sufficient knowledge to use SAP? 

a. How did you get this knowledge? 

b. How do you want to receive new knowledge in 

the future? 

 

Resistance to SAP 

1. How did people react to the implementation of SAP? 

a. Why did they react in that way? 

2. Do you have any kind of resistance to the SAP 

implementation? 

a. Why do you resist to the implementation? 

b. Do you think it was/is the right reaction to the 

change? 

3. Do you feel there is any resistance to SAP among your 

colleagues? 

a. Why do you colleagues resist to the change? 

4. Does this resistance result in a decreased use of SAP? 

5. Do you think decreased engagement, satisfaction, and 

performance are also a result of the resistance to SAP 

at Heijmans? 
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Recommendations for improvement of SAP usage 

1. How should Heijmans act right now to reduce the 

level of resistance to SAP? 

a. Give some examples 

2. What types of things attract users to embrace SAP? 

 

3. How do you think Heijmans can increase the extent of 

SAP usage? 

4. How do you think Heijmans can increase satisfaction, 

performance, and engagement? 

 

 

 

40-50 min 

 

Further discussion 

between interviewer and 

interviewee.  

 

Afterwards interviewer 

tells announcements 

 

Close interview 

 

Anything else you want to discuss? 

 

Announcements: Thank for participation, wish to participate 

in survey 

 

 

 

 

50-60 min 

 

Extra time when interview takes longer than expected 

Post-interview talk 

Results will be sent when they are available 
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Appendix B: Frequency tables 
 

SAP roles 
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Age 

 
 

Gender 

 
 
 

Business Unit 
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Function 
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Appendix C: Reliability analysis 
 
Construct Number of items Cronbach’s alpha 

Knowledge 4 .919 

Change of tasks 4 .944 

Perceived ease of use 6 .964 

Perceived usefulness 6 .934 

Output awareness 4 .838 

Perceived workload 4 .869 

Readiness for change 7 .911 

Resistance to the system 4 .836 

ERP-training 5 .882 

Knowledge integration 7 .851 

Transactional leadership 5 .739 

Transformational leadership 5 .867 

System use 5 .728 
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Appendix D: Items used to measure constructs 
 

 

Construct Operationalization Author(s) 

Knowledge I am familiar with using SAP. (Kamhawi, 2008) 

I am knowledgeable in using SAP to make my decisions 

I know how to perform transactions in SAP 

I can perform my tasks in SAP with my current knowledge 

Change of 

tasks/responsibilities 

SAP changed my job significantly (Morris & Venkatesh, 

2010) SAP altered my job substantially 

SAP made my job very different 

SAP transformed my job greatly. 

Perceived ease of 

use 

Learning to operate SAP is easy (Kwahk & Lee, 2008) 

It is easy to remember how to use SAP 

I find it easy to get SAP to do what I want to do it 

My interaction with SAP is clear and understandable 

It is easy to become skillful at using SAP 

I find SAP easy to use 

Perceived usefulness Using SAP enables me to have more accurate information (Kwahk & Lee, 2008) 

Using SAP enhances my effectiveness in performing my task 

Using SAP is useful for performing my task 

Using SAP increases my productivity in performing my task 

Using SAP enables me to access more relevant information 

Using SAP enables me to acquire high-quality information 

Output awareness 

 

 

 

The input I provide is very useful for my manager to perform his/her daily tasks Self-developed 

Managers use the output created by my input to make meaningful decisions 

I am aware of the importance to import information into SAP 

I know what output is created when I import my information in SAP 

Perceived workload Since using SAP, I need to do more work than I used to. (Yen et al., 2015) 

Since using SAP, my job responsibilities increased. 
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Since using SAP, my work demands increased. 

Since using SAP, my work stress increased 

Readiness for 

change 

I look forward to changes at work (Kwahk & Lee, 2008) 

I find most change to be pleasing 

Other people think that I support change 

I am inclined to try new ideas 

I usually support new ideas 

I often suggest new approaches to things 

I intend to do whatever is possible to support change 

Resistance to ERP 

System 

I do not comply with the change to the new way of working with SAP (Kim & Kankanhalli, 

2009) I do not cooperate with the change to the new way of working with SAP 

I oppose to the change to the new way of working with SAP 

I do not agree with the change to the new way of working with SAP 

ERP training The kind of training provided to me is complete (Amoako-Gyampah & 

Salam, 2004) My level of understanding is substantially improved after going to training sessions 

Training gives me confidence in SAP 

Training sessions were of adequate length and detail 

The trainers are knowledgeable and aid me in my understanding of SAP 

Knowledge 

integration 

Whenever we get new ideas in our work we communicate it to all team members (Nwankpa, 2015) 

We document the things we learn on the job for others to use  

We spend time during our meetings to share expertise with our colleagues  

We frequently attend vendor and industry conferences to learn about best practices that we 

could implement in our firm 

We have in-house meetings to encourage knowledge dissemination  

We are open to employees experimenting with new ideas and technologies  

We provide the resources to explore new ideas and innovations 

 

Transactional 

leadership 

My supervisor always gives me positive feedback when I perform well (Waldman et al., 2001) 

My supervisor frequently does not acknowledge my good performance (R) 

My supervisor would indicate his or her disapproval if I performed at a low level 

My supervisor lets me know about it when I perform poorly 
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My supervisor points it out to me when my productivity is not up to par 

Transformational 

leadership 

My supervisor is always on the lookout for new opportunities for the division (Noruzy et al., 2013) 

My supervisor has a clear common view of its final aims 

My supervisor succeeds in motivating the rest of the company 

My supervisor always acts as the organization’s leading force 

Heijmans has leaders who are capable of motivating and guiding their colleagues on the job 

System use I intend to use the ERP system for performing my job as often as needed  (Kwahk & Lee, 2008) 

To the extent possible, I would frequently use the ERP system in my job 

I use SAP frequently to perform administrative tasks 

I use SAP as the only system to record data 

During the day, I use SAP very often 
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Appendix E: Sample and data collection of interviews  

Participants of the semi-structured interviews were employees working at Heijmans Infra. This 

organization consists of 3 staff divisions and 13 (sub)departments. The staff divisions and departments 

are stated below: 

Staff divisions 

• Purchasing 

• Finance & Control 

• Management  

 

 

Departments 

• Projects 

• Asset management 

o Asset management North 

o Asset management South 

o Asset management West 

o Maintenance 

• Specialists 

o Ground specialists 

o Road specialists 

o HSVT/HFT 

• System integration & Technique 

• Design & Processes 

• Cables & Pipelines, Brinck & High risk 

o Cables & Pipelines  

o Brinck & High risk projects  

• Asphaltstations 

 

On top of this, a total of 13 different roles are specified in the SAP system of Heijmans. A sample of 

30 participants with different roles was taken from the different departments and staff divisions in 

order to create a good overview of possible antecedents of resistance to the system and system use 

among the entire organization. From each staff division, two employees were interviewed, except for 

“Purchasing”. From this staff division one employee was interviewed. From each department, two 

employees were interviewed, except for “Asphaltstations”. From this department, one employee was 

interviewed.  
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Interviews were conducted during one-on-one face-to-face meetings with the participants. The 

interviews were scheduled by the secretariat of Heijmans Infra, since they have access to all 

employees’ agendas. The duration of the interviews was 60 minutes each.  
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Appendix F: step-by-step guide on the PROCESS macro use 

1. First, the PROCESS macro was uploaded in SPSS as a syntax 

2. Afterwards the syntax was executed, which resulted in the addition of the PROCESS macro in 

the regression menu. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Then the PROCESS macro was opened. 

4. System use was used as the outcome variable, resistance to the system as the moderator (M) 

variable, and all antecedents of system use were used as independent variables.  

 

As stated before, the number of bootstrap samples was 5000. 
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5. Model number 4 was used. This is the simple mediation model stated in the figure below.  

 
 

6. For the PROCESS options, the following boxes were checked  

 

 
 

7. Afterwards the PROCESS macro was executed separately for all antecedents of system use.  
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