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Abstract

The rapid development in technology ensures that companies are increasingly working digitally.

These changes in a company may cause problems or the new way of working may not be accep-

ted. The purpose of this research is to find out how the supplier of new software application

technology can help customers to successfully make this transition. This research focuses on the

construction sector and is being carried out at the Van Meijel Automatisering company.

An online survey was used to collect both qualitative and quantitative data among users of

Metacom Online a Van Meijel application. The survey is administered to two different target

groups. The end users, in essence the ones who are working with the new method, and the

project team members who supervised the implementation process on behalf of the customer.

Data was analyzed by performing hierarchical regression analyse and a structural equation model

(SEM) analysis.

The results of the regression analyse and the SEM model indicate that employee behavioral at-

titude, system quality, change agent, need for change and top management support positively

contribute to the readiness to change. However, employee cognitive attitude lowers the readiness

to change. Furthermore, affective commitment is positively related to change success. According

to the project teams, the factors supplier’s support after the implementation, reliability of the

supplier, satisfaction of the stakeholders and achieving goals are the most important for a change

to succeed.

Both theoretical and practical implications have been formulated based on this research. An

important theoretical implication is that in addition to the known architecture, engineering and

construction (AEC) factors that influence readiness, this research also shows that system quality

is also related to readiness. However, this research does not prove that readiness is related to

change success, in contrast to existing literature. This may be caused by the low number of

respondents.

The most important practical implication is that Van Meijel can improve support to the customer

during the follow-up phase. In addition, they will have to involve the end users better during

the development of the application, in order to ensure a more successful change process.
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Management Summary

Context

The purpose of this study was to investigate how the supplier of a software application can

support the smooth implementation of a new working method at the customer. This research

assumed that companies want to involve the supplier in the implementation process. This study

will investigate how the supplier could best fulfill this role. The research was conducted at the

company Van Meijel Automatisering. They provide customers with a new software application,

namely Metacom Online, with a focus on the construction sector. This research therefore fo-

cused on the role of the software supplier in the construction sector. A model was developed and

tested, to determine this role of the supplier.

The literature showed that especially individual and organizational readiness and different types

of commitment, namely normative, affective and continuance, influence the success of a change

process (Weiner, 2009; Golembiewski, 2000). Individual and organizational readiness were in-

fluenced by several critical success factors, which can be divided into several categories, namely

people, system and project. The people category included the factors self-efficacy, training and

attitude. The system category contained only the system quality factor. The project category

consisted of the change agent factors, key people support, communication climate, benefits &

rewards, need for change, top management support, provider quality, benchmarks, project man-

agement, teamwork and timeframe. A model was developed containing these variables (Figure

0.1). The green arrows are the positive relationships and the red arrow the negative relationships

that were found by testing this model.

Method

To test the model, two different surveys were used. The target group of the first survey were

the end users of the Metacom Online application (sample size = 73) and the target group of the

second survey were the project teams of the customers with whom the employees of the supplier

collaborated during the implementation process (sample size = 29). After the data was collected,

hierarchical regression analyse and a structural equation model analysis (SEM) were performed

to analyze the relationships between the different predictor variables and change success.



Figure 0.1: Theoretical Model



Furthermore, qualitative data was collected from the project teams’ surveys, to gain more insight

into the most import topics regarding customer satisfaction, project success and the improve-

ment factors of Van Meijel.

Results

The results of the hierarchical regression analyse indicated that the variables employee behavioral

attitude, system quality, need for change, change agent and management support were positively

related to readiness for change. This means that when one of these variables increased, the

readiness also increased. In contrast to earlier research of Bouckenooghe (2010), employee cog-

nitive attitude appeared to be negatively related to readiness. Furthermore, the results showed

that when employee affective commitment increased, performance and customer satisfaction also

increased and therefore the change success also increased. However, this study did not show that

readiness is related to change success. This contradicts earlier research of Golembiewski (2000)

and Weiner (2009). The analysis of the SEM model showed that there was no mediation effect of

readiness in the relationship between the independent variables of people, system and project and

change success. However, the analysis did indicate that there is a direct relationship between the

variables system quality and customer satisfaction and change agent and customer satisfaction.

The above-mentioned results only applied to the target group of end users. The data from the

project teams did not indicate any significant relations between the most important variables of

the model, possibly due to the low number of respondents. That is why no SEM-analysis was

performed in this part of the data.

The qualitative analysis of the project teams showed that support in the follow-up phase (52%),

reliability of the supplier (38%), satisfaction of stakeholders with the application (81%) and the

achievement of objectives ( 62%) are the most important factors to achieve project success and

customer satisfaction. Furthermore, the project teams indicated that Metacom Online has ad-

ded value for the company (68%) and that Van Meijel can improve customer support after the

implementation of the application (57%).



Recommendations

Based on these results, four recommendations were made to Van Meijel. These are the appoint-

ment of a ’closer’, incorporating change agents in project teams, improving the quality of the

system and offering a communication package.

The ‘closer’ is a person who is responsible for the follow-up phase. This means that questions

and problems with the application end up with him/her. The ”closer” tries to come up with a

solution him/herself and if this fails, (s)he asks help from a consultant. This prevents customers

from asking the questions directly to these consultants. Furthermore, faster first-line support

is provided because the consultant usually has no time for support. In addition, (s)he is also

responsible for supporting the entire change process of the customer. This means that after con-

versations with the client’s stakeholders the closer can decide about the best way to implement

the application.

The composition of the customer’s project team will have to be adjusted to ensure that a change

agent can be deployed. The change agent should be included as a standard member of the cli-

ent’s project team and should be an end user of the application. (S)he should participate in

the project team from the start of the project. This allows the change agent to ensure that the

requirements of the end users can be met during the development of the application. So, this

will result in a more user centered design method.

Van Meijel is dependent on a third party that develops the software. That is why Van Meijel

cannot change much about the layout of the application. They can, however, appoint a user

experience designer who is responsible for communication between the customer and the third

party to ensure that the software is more in line with the wishes of the customer. Nevertheless,

the development of manuals for end users is an opportunity for Van Meijel to make the applic-

ation more user-friendly. A technical writer will have to make a basic manual, which is then

personalized per customer. This makes it easier for end users to work with Metacom Online,

because they can look up what to do in specific situations with the application.

The last recommendation for Van Meijel is to help the customer with communication within

his company. Van Meijel can support the customer by offering a communication package. This



communication package should contain information brochures about the planned changes for the

employees of the customer. In addition, videos will have to be made, showing the benefits of

the application quickly and easily for end users. The existing videos are mainly focused on the

members of the project team, and therefore do not fit for the end users. The marketing depart-

ment could record a new video clip together with the consultants aimed at the end users. These

actions will facilitate the communication of the need for change to end users.
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1. Problem Context and Scope

1 Problem Context and Scope

1.1 Problem Context

Van Meijel was founded in 1987 by Frans van Meijel and operates in the construction sector.

Over the years they grew into a company of more than 100 employees. A distinguishing charac-

teristic of the company is that it is a family business. Family businesses mainly think of long-term

innovation compared to non-family businesses (Cassia et al., 2012). In addition, they have a lot

of market knowledge (Alberti and Pizzurno, 2013) and they have a good internal exchange of

knowledge (Tobak et al., 2018).

Van Meijel provides software and services related to project, financial, logistics and service man-

agement. These services and solutions result in a more efficient and qualitatively better process

for the customer in the construction sector. For example, if the wage process is still carried out

through paper notes, then Van Meijel automates this process so that it can run digitally. Van

Meijel has two products that a customer can purchase, Metacom+ and Metacom Online.

Metacom+ is an enterprise resource planning (ERP) system that allows employees of a company

to keep track of everything from the status of projects to finance and logistics. It meets the

definition of an ERP system of Laudon and Laudon (2017), namely a system in which all busi-

ness processes are visible in a software system.

Metacom online, launched in 2015, is a cloud platform for process innovations. All conceivable

registrations in the field of projects, finance and logistics can be digitized with this platform from

any location and from any device. Furthermore, the platform and application itself is adaptable

by the customers. This allows every customer to get their own specific and unique solution, that

fits in best with their requirements for a software application (Meijel, nd; Van Meijel, 2016).

The aim of the current study is to identify how the supplier of an application can support the

implementation of a new working method. Therefore the study focuses on Metacom Online.

The process to install Metacom Online at the customer consists of four phases; initiation, in-

ventory, implementation, and follow-up (Figure 1.1). The initiation phase consists of identifying

customer needs. The sales consultant of Van Meijel tries to find out what the problems are that

a customer experiences and how they want to solve this. Then the sales consultant considers

1



1. Problem Context and Scope

whether Van Meijel can solve the customer problem. If this is the case, the inventory phase

starts. In this phase, also the consultant or the project manager of Van Meijel will be involved.

The consultant will give the customer a demonstration and advice on the possibilities of Metacom

Online, based on the wishes and demands of the customer. This results in a negotiation about

the requirements that Metacom Online must meet before a quotation is offered by Van Meijel.

The implementation phase starts when the project has been approved by the customer. The

first part of this phase consists of developing the software to generate the customer specific ap-

plication. This development can be partly based on packages that already exist. A package is

a generic part of a customer’s process that has already been developed and only needs to be

adapted to the specific customers requirements. This is done by adding extra functionalities to

the package or by making specific adjustments to the software in addition to the package. The

Van Meijel consultant develops this new software to meet customer needs. If there is a specific

process at a customer that can be useful for other customers too, the consultant will request the

package to be updated so that this process can also be used by other customers. However, pack-

ages cannot be adopted for all processes, because some processes differ too much per customer.

It is also possible that the consultant does not use the packages, because the customer prefers

customised approaches, and so the consultant modulates the solutions by himself/herself.

During the development of the software, work is mostly done according the scrum methodology.

This depends on the type and size of the software that must be delivered to the customer. If

the delivery includes a package that has already been implemented several times before, then a

standard procedure will be used whereby the implementation of the software takes place in usu-

ally two days. If the delivery requires more specific work than just installing a package, a scrum

method will be applied. The scrum methodology will differ per customer, because it is adapted

to the capabilities of the customer. In general, the method will consists of the following events.

A schedule is made for each project, where responsibilities per organization and milestones are

agreed upon. The project team, which consists of a delegation of employees of Van Meijel and the

client, will meet on a regular basis to evaluate the developments and make possible adjustments

to the project. The Van Meijel project manager is responsible for ensuring that the scope of the

project remains guaranteed.

Training can be offered to users of the Metacom Online application. Depending on the agree-

2
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ments with the customer, this training is provided by Van Meijel. It can also happen that the

customer wants to do the training himself or does not want to provide any training for the end

users. When the application is almost ready, it will be tested. The testing method depends

on the wishes of the customer. This results in different test approaches for each project. Van

Meijel strives to conduct tests with a pilot group of end users. These end users will test the

new application for a specific period and share their feedback with Van Meijel’s consultant. The

consultant will then adjust the application when needed. Afterwards, the application can go into

production for the entire organization. For large organizations, the application will be introduced

in different phases in order to not overload the system.

In the follow-up phase, the consultant will be available to solve problems that arise when the

application is used. It is an utopia that the application functions are perfect after the implement-

ation phase. The aim is that the application works for approximately 90%. This means that the

basis of the application must work flawlessly, but exceptional cases that occur in practice are

only programmed later. The reason for this is that it is impossible for Van Meijel consultants

to consider all situations that may occur with a client, even after a test period. The project

manager will try to identify these problems through contact with the customer. However, the

customer will also have to report the problems himself, because the number of contact moments

with Van Meijel is lower than in the previous phases. There are usually a few hours in advance

budgeted with the client, so that the consultant can immediately start working on a solution.

This research focuses primarily on the implementation and follow-up phase

Figure 1.1: Process Metacom Online

3
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1.2 Research Objective

The main subject of the research is the successful implementation of new working methods and

the change that comes with it. The focus will be on the role of the application supplier of the

new working method. Current literature pays a lot of attention to the implementation of changes

within a company. Researchers also note that this can be done by external change leaders (Al-

Haddad and Kotnour, 2015). This research assumes that companies want to involve the supplier

in the implementation process. The research will investigate how the supplier could best fulfill

this role.

The second part of the research focuses on determining the factors that influence successful im-

plementation of new work methods, for example the aspects that are important for integrating

new applications in the current business processes of construction companies. These factors are

being investigated at companies that have already implemented a new working method. As a

result, a general basis for the construction sector can be laid concerning the most important

factors that influence a change in a working method. All in all, the purpose of this study will

be to investigate how the supplier of an application can support the smooth implementation of

a new working method.

1.3 Research Question

To achieve the goals of the research and answer the main research question, several research

questions have been formulated. These are based on the objectives described above.

1.What are factors of relevance for the implementation of a new IT application in the

construction sector?

The literature search consists of three different parts. First, the general factors, such as commu-

nication (Lines and Reddy Vardireddy, 2017), higher-level involvement and commitment (Razali

and Vrontis, 2010), that play a role in change management will be investigated. Next, it will

be examined which of these factors influence the implementation of new software applications.

These factors also include the factors that serve as potential barriers to the implementation of a

new IT working method. Finally, I will look at whether there are factors that specifically affect
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the construction sector. However, research shows that there is little literature available on the

most important change factors in the construction sector (Lines and Reddy Vardireddy, 2017).

Based on the literature findings, a framework is developed of the most important factors that

potentially influence the implementation of new application in the construction sector.

2. How can the probability of a successful implementation of an IT application be enhanced?

The framework of research question 1 will be used to answer research question 2. It will provide

insight into which factors are the most important according to the customers of the supplier

of the new application, to determine which actions can be taken to enhance successful imple-

mentation. The readiness of an organization is important for the successful implementation of a

change. Furthermore, it will also be investigated how potential other barriers, such as employee

resistance, can be removed. If these are not properly addressed, then these barriers can be the

reason that an implementation fails (Arendt, 208). The answer to this question will therefore

focus on what an organization in the construction sector needs to do to improve the likelihood

of a successful implementation of an IT application.

3. Which role should the supplier take during the implementation of an IT application at a

customer in the construction sector?

An answer will be sought as to how the IT supplier can play a role in the transition process

of implementing this new application. The supplier may be able to perform this role of change

leader as an additional business or service. A change leader can be appointed to lead a transition.

This leader can come from either the organization implementing a change, or be appointed from

an external party (Al-Haddad and Kotnour, 2015). However, it is also possible that customers

want no support of the supplier. In addition, this question should provide clarity about which

actions a supplier can perform to ensure that his solution can be implemented successfully. The

answer to this question will focus on the needs of the customer regarding the supplier’s role

during the implementation process of a new application.
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2 Definitions

Chapter two will define the key concepts in the field of change management. If there are multiple

definitions of a concept, then the most relevant description for the current project will be chosen,

on the basis of comparing the definitions. This description should have the best fit with the

context of this study, an implementation of a new IT infrastructure in a construction company.

The first concept that is defined is organizational change, the migration process of an organization

from the present state to a preferred future state (Nelson and Kletke, 1990). To conceptualize

this, two types of organizational changes can be distinguished. The first is a slight and incre-

mental change in the area of strategic, structural or personal factors to make the organization

function better. The second is a radical change (Amis et al., 2002), that is acute and relates to

a large part of the organization. These changes may bring in new values for the organization,

e.g. by expanding sales markets, setting up new production lines, or making major adjustments

to the organization’s structures and systems (for example, new IT systems) (Mack et al., 1998;

Amis et al., 2002).

According to Nadler et al. (1995), there are four types of organizational change, namely tuning,

adaptation, re-orientation, and transformation. These four are distinguished by being radical

or incremental, and reactive (make a change when an event occurs), or anticipatory (make a

change before there is a trigger to need do a change) (Nadler et al., 1995; Nadler, 1997). The

characteristics of these four types are shown in table 2.1. The review focuses on the adaptation

changes, because these changes are planned in reaction of a specific trigger. Furthermore, an

IT implementation can be considered as adjusting of the individual work components and their

alignments and some of the organizational components.

Change management is defined as “the process of continually renewing an organization’s dir-

ection, structure, and capabilities to serve the ever-changing needs of external and internal

customers” (Moran and Brightman, 2000). This definition is relatively similar to that of organ-

izational change. Both definitions indicate that a change is from a current status to a desired

future status. However, change management is about managing the continuous process of im-

plementing changes, whereby it is important that the manager provides a high level of resources

to implement the changes successfully (Kramer and Magee, 1990; Todnem By, 2005). Organiz-
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Table 2.1: Types of organizational change characteristics (Nadler et al., 1995; Nadler, 1997)

Incremental Radical

Anticipatory

Tuning
• Individual components
• Internal alignment
• Finding better way of achieving

strategic vision

Re-Orientation
• Proactive changes based on the environment
• Organizational components
• Fundamental redefining the organizational

positioning (predicted)

Reactive

Adaptation
• Response to external demands
• Internal alignment
• Individual components

Transformation
• React on performance crisis
• Organizational components
• Fast and simultaneous change of all

organizational basic elements

ational change, on the other hand, is more about the transition itself.

The need for change is about making the employees of an organization aware that the current

way of working is no longer acceptable for all stakeholders. Information will have to be provided

to employees to make the gap between the current way of working and the expected way of

working clear to all involved stakeholders, to clarify the need for change (Self, 2007).

Many definitions of commitment can be found in the existing literature. This illustrates that

there is no clear consensus on which definition is the leading one. However, commitment to

change is an important predictor of change success (Herscovitch and Meyer, 2002). The defin-

itions of commitment can be divided into several categories. These categories are in general,

organizational, job, career, goal, organizational change and strategy commitment (Meyer and

Herscovitch, 2001). Table 2.2 gives an example of a definition of each of these categories.

Allen and Meyer (1990) developed a model of organizational commitment to conceptualize the

concept. This three-component model is widely accepted (Herscovitch and Meyer, 2002). The

model describes commitment as a psychological state that consists of three components; affective

commitment, continuance commitment, and normative commitment. Affective commitment is

the desire to stay within an organization, because of one’s emotional involvement with the or-

ganization, continuance commitment is based on the fact that the perceived costs of leaving are

high and normative commitment is the moral obligation that an employee feels to stay within

an organization (Herscovitch and Meyer, 2002). Meyer and Herscovitch (2001) have been able

to derive a general definition of commitment from this model: ”a force (mind set) that binds an
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individual to a course of action or relevance to one or more targets.”

For this review, a definition of commitment to an organizational change is needed, because the

definition of organizational change fits best with the situation in this study, namely the im-

plementation of an application and thereby a new working method in an organization. The

three-component model definition of commitment to organizational change that is used for this

review is ”a force (mindset) that binds an individual to a course of action deemed necessary for

the successful implementation of a change initiative” (Herscovitch and Meyer, 2002).

Table 2.2: Different definitions of commitment (Meyer and Herscovitch, 2001)

Category Definitions of commitment Authors

In general ”... an obliging force which requires that the person honor
the commitment, even in the face of fluctuating attitudes and
whims.”

Brown (1996)

Organizational ”... a psychological state that binds the individual to the or-
ganization”.

Allen and Meyer
(1990)

Job ”... refers to the likelihood that an individual will stick with
a job, and feel psychologically attached to is, whether it is
satisfying or not”.

Rusbult and
Farell (1983)

Career ”... one’s motivation to work in a chosen vacation.” Carson and
Bedeian (1994)

Goal ”...the degree to which individual considers the goal to be im-
portant, is determined to reach it by expending effort over
time, and is unwilling to abandon or lower the goal when con-
fronted with setbacks and negative feedback.”

DeShon and
Landis (1997)

Organizational
change

”...a psychological state that binds an employee to a course of
action deemed necessary for the successful implementation of
a change initiative.”

Herscovitch
(1999)

Strategy ”... involves the willingness of the person to put forth effort to
enact the strategy.”

Weissbein et al.
(1998)
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3 Theoretical Background

According to the literature, the concepts readiness (Chunningham et al., 2003; Weiner, 2009;

Vakola, 2014; Self, 2007) and commitment (Razali and Vrontis, 2010) to change are important

to successfully implement new working methods in organizations. These aspects have a positive

effect on the successful implementation of a change. Readiness is influenced by other variables,

which thus have an indirect relationship with the successful implementation of an organizational

change (Vakola, 2014). This chapter will give an overview of these variables and their relation-

ships with readiness. The literature also shows that commitment and readiness are reciprocally

related (Santhidran et al., 2013; Madsen et al., 2005). In the following sections the specific factors

that are important for implementing a new IT method in the construction sector will be discussed.

3.1 Core Factors of Implementing Change

3.1.1 Readiness

The readiness to change can be represented by two different concepts: individual readiness to

change and organizational readiness to change (Vakola, 2014; Chunningham et al., 2003). As

previously defined, the definition of readiness to change is about whether an individual person in

both psychological and behavioral terms is ready to change (Weiner et al., 2008). This definition

fits in particular with the individual concept. The organizational readiness to change relates to

the ability of a company to manage the transition successfully. So, the organization makes the

right resources available to properly carry out a transition (Vakola, 2014) that has a positive

effect on implementation success (Weiner, 2009). The current study will focus on both concepts.

3.1.2 Commitment

Commitment is a mindset that employees of an organization must have to make a change suc-

cessful, otherwise the chance that the change will fail is high (Herscovitch and Meyer, 2002).

As mentioned before, commitment has different aspects affective, continuance and normative

(Allen and Meyer, 1990). Commitment to a change is seen by many scholars as one of the

most important factors for a change to succeed (Golembiewski, 2000). However, there is little

to be found in the literature about which variables influence this commitment to change. Some

researchers who have demonstrated that the factor readiness is related to commitment. They
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imply that the causal relationship between readiness and commitment is positive, but can work

in both directions. This means that there are investigations where as the commitment increases,

the readiness increases (Madsen et al., 2005). On the other hand, there are also researchers who

claim that as readiness increases, commitment also increases (Santhidran et al., 2013).

Figure 3.1 presents the preliminary model of the current study. This model shows that commit-

ment and readiness both have an effect on the success of the implementation of the change. The

readiness factor is influenced by other variables. In addition, the factor readiness and commit-

ment are reciprocally related.

Figure 3.1: Preliminary model

3.2 Variables Influencing Readiness

Based on a review of the current literature, several factors are found to influence the readiness

to change. These 11 variables; benchmarks, benefits and rewards, change agents, change leader,

communication, attitude, involvement top management, key people support, need for change,

self-efficacy, and trust in management, are briefly explained below. In order to be able to expand

the model in figure 3.1, these variables will be compared at a later stage with the factors that

are presented in chapter 3.3 and 3.4, in order to come to a decision whether or not to add these

factors to the final model.
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Creating clear benchmarks for the change process is an important strategy for companies to

manage the momentum of change. Clearly formulated benchmarks should be communicated to

employees before the transition starts, because then the whole organization can track the pro-

gress of the change, on the bases of milestones (Lines and Reddy Vardireddy, 2017). A company

will have to formulate short-term goals so that success can be recognized and rewarded (Kot-

ter, 1995). This makes employees feel more confident to make the change a success (Lines and

Reddy Vardireddy, 2017), which increases the readiness.

Employees must know where they stand in the event of a change in work processes, so what’s

in it for them. They need to know both the benefits and rewards of the change for themselves

(Self, 2007). If the disadvantages are too big for an individual, then this person will show less

readiness. An important negative consequence is the risk of losing one’s job. If there is a serious

chance that the employee will be fired after the change, (s)he will show less readiness. If the

benefits are an improvement compared to the employee’s current situation, the person will show

an increased readiness (Lines and Reddy Vardireddy, 2017; Self, 2007). In addition to a tangible

reward, job satisfaction is an important advantage. If the employee expects more satisfaction

from his/her job as a result of the transition, the individual readiness to change will increase

(Vakola, 2014).

A change agent is an employee who is actively involved in all aspects of the implementation of

the change (Lines and Reddy Vardireddy, 2017; Rowland, 2007). This employee is immediately

available to offer support to his/her colleagues. (S)he is also responsible for providing communic-

ation about the change to the entire organization (Lines and Reddy Vardireddy, 2017). Because

this agent is a regular employee and not a manager, there will be less of a top down approach

for the implementation of the change process (Rowland, 2007). The agent defends the interests

of employees within the organization (Rowland, 2007). If the change agent performs well enough

according to the other employees, this will create a greater readiness among the employees to

change.

A change leader ensures that principles are respected, techniques are present and activities take

place that influence the individual employees, so that they are more willing to accept the change

and consequently their readiness for change increases (Griffith-Cooper and Kink, 2007). Change
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leaders are usually people who understand why people resist a change, but through their resolv-

ing power, they can motivate employees to actively participate in the change (Griffith-Cooper

and Kink, 2007; Gioia et al., 2013).

Exchanging information through communication is one of the most important ways to influence

readiness (Oreg, 2006; Vakola, 2014; van den Heuvel et al., 2015). It is important that there is a

two-way communication. This means that the messages about the change from the management

to the employees are clear, and that employees can respond to this by communicating their ideas

and feelings to the manager. The management should listen carefully to this and preferably also

act. This process of two-way communication increases the readiness of employees to participate

in the change process (Levasseur, 2010). In addition to this two-way communication, it is im-

portant to have a good communication climate within the company. In a good communication

climate, the employees believe that they have received all relevant information about a subject.

This information includes the vision, strategy, policy plans and procedures (Vakola, 2014). The

exchange of this information must take place on time and adequately, so every employee receives

the information in the most complete form and in the most appropriate way in order to satisfy

him/her and give him/her the opportunity to ask questions (van den Heuvel et al., 2015). When

there is a good communication climate, employees show more readiness for the change (Vakola,

2014).

The attitude that an employee can have towards a change consists of three components; affective,

behavioral and cognitive (Dunham et al., 1989). The affective attitude is about the set of feel-

ings that an employee experiences about a change (Bouckenooghe, 2010), for example whether

(s)he is generally against change or, on the contrary, always encourages change (Oreg, 2006).

In addition, people who experience stress through change may have a lower readiness to change

(Chunningham et al., 2003). The behavioral attitude refers to the actions that a person has

taken or is about to take for or against the change (Bouckenooghe, 2010). This means that, for

example, the person would very much like to participate and help during the change process if

this person is positive about the change. The cognitive attitude is the opinion that a person has

developed about the advantages, disadvantages, necessity and usefulness, and knowledge that is

needed to implement change (Bouckenooghe, 2010). If the perceived disadvantages of the change

are greater than the benefits, then employees will experience a more negative cognitive attitude,

which will also reduce readiness. In general, a more positive attitude to change will lead to an
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increase in readiness (Bouckenooghe, 2010)

The involvement of top management will lead to a higher likelihood of a successful implement-

ation of the change (Razali and Vrontis, 2010; Lines and Reddy Vardireddy, 2017). Active

involvement of management requires that managers actively participate in the change. This

means that the employees want to see that management is making efforts to realize the change.

These efforts increase the sense of commitment of management as perceived by employees. As a

result, employees are more satisfied and get a more positive attitude about the transition. They

are more likely to accept the change, which results in a higher readiness (Razali and Vrontis,

2010; Lines and Reddy Vardireddy, 2017). On the other hand, if too little involvement is shown

by top management, this will lead to negative reactions among employees. They are more likely

to feel ignored and to see no benefits of the change (Razali and Vrontis, 2010). This will decrease

their readiness to change.

Support of key persons, people who are ambassadors for change and can convince people of the

usefulness of change, is important to create high readiness within a company. These key people

are often interested in helping with the transition to a new situation. Based on this motivation,

they will make themselves available to management to help with the process. These ambassadors

are involved in the change from the start. The other employees will be involved in the process as

early as possible and as often as possible. The key people will try to convince other employees

to actively participate in the change (Self, 2007; Levasseur, 2010). This role looks a bit that of

a change agent, but the agent is responsible for supervising the transition in addition to motiv-

ating. By getting more employees enthusiastic about the change, key people support ensures a

higher readiness among employees (Self, 2007).

The need for change is about making the employees of an organization aware that the current

way of working is no longer acceptable. Information will have to be provided to employees in

which there is a gap between the current way of working and the desired way of working (Self,

2007). This need for change will increase the sense of urgency among employees. As a result,

employees feel responsible for changing faster and more successfully, so readiness will increase

(van den Heuvel et al., 2015).

The confidence that someone has to implement the change with his/her own capabilities is
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called self-efficacy (Chunningham et al., 2003). This ability consists of both the emotion and

the skills that someone possesses to cope with change (Chunningham et al., 2003). If, after a

self-evaluation, the employee feels that (s)he has the skills to change, an increased individual

readiness will arise (Vakola, 2014). The employee can also use his/her total ability and skills to

analyze whether (s)he is ready for the transition. If the person experiences high self-efficacy, the

readiness will increase. When a person experiences low self-efficacy, the readiness will decrease

(Chunningham et al., 2003; Prochaska and Velicer, 1997).

Trust in management can lead to an increase in readiness (Vakola, 2014). Trust between man-

ager and employee is described in the integrative model of trust (Mayer et al., 1995). Mayer

et al. (1995) defines trust as ”the willingness of a party to be vulnerable to the actions of another

party based on the expectation that the other will perform a particular action that is import-

ant to the trustor, irrespective of the ability to monitor or control that other party”. Trust in

management is also seen in the literature as a necessary precursor to improve the readiness to

change. When employees consider their management to be able to handle change effectively,

find them reliable, feel supported, and respected, they become more willing to accept the change

(Chunningham et al., 2003; Kiefer, 2005; Coyle-Shapiro and Morrow, 2003). Top management

must therefore demonstrate that the announced change is the right solution for the problem of

the organization (Self, 2007), and to prevent cynicism about the change among employees (Stan-

ley et al., 2005). They will have to communicate the change to the employees in a good way, so

that every employee is satisfied with the way of communicating, and is completely informed. If

the communication is poor or incomplete, the employees’ confidence in management decreases

(van den Heuvel et al., 2015), and this will decrease their readiness to change.

3.3 Factors influencing the implementation of new IT systems

Implementing a new IT system in an organization does not always run smoothly. In the lit-

erature, several important barriers can be found that each may delay implementation or make

it impossible. A barrier is seen as something that prevents the progress of an organization or

makes it difficult for an organization to achieve a goal (Soja, 2015). These barriers, together

with the critical success factors, are of great relevance to achieving a successful implementation

of a new system (Fui-Hoon Nah et al., 2001). The new IT system that will be investigated in my

master thesis project is an enterprise resource planning (ERP) system, which is a program that
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provides support to the organizational core activities, such as human resources, planning and

sales (Aladwani, 2001). This paragraph will describe the most important barriers and success

factors for implementation. Next, it will be described why they do (not) fit into the research

model (figure 3.1) and what relationship they have with the previously determined factors.

3.3.1 Barriers

The barriers that organizations encounter when implementing an ERP system are often linked

to the problems related to the new system and to the problems that occur in the organization

when a new system is introduced (Koh et al., 2011). Although the introduction of a new system

often occurs due to technological triggers, system acceptance mostly depends on the behavior

of employees (Bingi et al., 1999). Barriers occur in the human, technological and organizational

areas (Soja, 2015).

According to Soja (2015), there are at least 28 proven barriers in current literature. To provide

structure, these barriers can be divided into four different categories: individual, system, project,

organization. The individual category is about the skills and behaviour that an employee demon-

strates in relation to the new ERP system. The system category contains the barriers in terms of

quality, price and the functioning of the new system. The project category contains all barriers

that may occur during the transition to a new system, such as communication problems and/or

poor time scheduling. The organization category is about the barriers that relate to the entire

organization, such as cultural barriers (Soja, 2015; Antlova, 2009). To give a complete picture

the barriers of Soja (2015) will be supplemented with the barriers defined by Antlova (2009)

and Wielicki and Arendt (2010). This creates an overview of the most commonly experienced

barriers. Table 3.1 shows these barriers per category.

Soja (2015) suggests, on the basis of nine previous studies, that the most important barriers

are quality of the implemented system, knowledge & skills of the project participants, provider

support, costs, resistance of employees, and business processes. These barriers are divided over

the different categories, so there is no category that can be designated as the most important

(Soja, 2015; Wielicki and Arendt, 2010). For the model, it is assumed that the organization will

be financially able to purchase a system. Though the costs thereby become a less important vari-

able, they can still be a barrier because the costs can also rise during the implementation process.
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Table 3.1: Barrier Overview (Soja, 2015)

Barrier Description

People
Knowledge &
Skills

Individual has too little knowledge and skills to work with a new ERP system

Resistance Individual is against change and against new systems, and does not want to
make an effort to learn

Relations The understanding of the relationships between employees and the company
Reluctance Individual is reluctant to learn a new system
Habits Individual is used to the current system and its proven usefulness
Involvement Individual’s not or not sufficiently involved in the implementation process
Fear Individual is afraid of changing to new systems
Attitude Individual is negative about changing to a new ERP system

System
Infrastructure A company does not have the right techniques available to implement a new

system
System Fit Lack of fit between the needs of the customer and the delivered system
Cost Too high costs to implement the new system and associated infrastructure
Quality The new system can have poor quality in terms of functionality,

user-friendliness, reliability and efficiency
Data Creating a complete and reliable data set from the new system
Security The lack of security for the new system

Project
Time The planned implementation time is too little
Workload The workload of employees is too high due to poor planning, working with

two systems at the same time and too many extra tasks
Training Employee training is too incomplete, not on time and of poor quality
Project
Management

Lack of clearly defined project plan, lack of personal project responsibility
and lack of information about the project

Management
Personnel

Lack of management capacities

Communication Problems with communication between stakeholders
Changes Problems with implementing organizational changes
Provider The system provider has insufficient knowledge, skilled employees, and poor

training

Organization
Finance The organization has a limited budget compared to the high adoption costs
Organizational The poor organization within the company
Process Lack of understanding of all processes within a company

3.3.2 Critical Success Factors

Critical success factors are factors that influence the success of the implementation of an ERP

system. These factors will have a positive relationship with the success rate of the implement-
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ation (Finney and Corbett, 2007). A distinction can be made between two different groups of

success factors; the strategic factors and the tactical factors. These strategic factors are factors

that help to determine what the overall organizational objectives are, and how these objectives

can be achieved, by splitting the objectives into executable projects. The tactical factors relate

to how these organizational objectives must be achieved. By using human, financial and tech-

nical means in combination with a good working method, an attempt is made to implement the

strategic planning. All in all, the strategic factors are mainly about the planning of organiza-

tional objectives and the tactical factors are about the implementation of these plans (Holland

and Light, 1999; Pinto and Slevin, 1987). Various studies show that there are several factors

that almost always have a positive effect on the success of an implementation of a application

(Finney and Corbett, 2007; Fui-Hoon Nah et al., 2001; Amini and Sadar Safavi, 2013). Table

3.2 shows these factors, which are divided into the strategic and tactical categories.

Table 3.2: Critical Success Factors (Finney and Corbett, 2007; Fui-Hoon Nah et al., 2001; Amini
and Sadar Safavi, 2013; Aladwani, 2001; Nah et al., 2003)

Strategic critical success factors Tactical critical success factors

Top management support Training
Change Management and plan Software
Implementation strategy Communication
Project management Teamwork and composition
Project champion

Table 3.2 shows that there are five important strategic critical success factors. The first is top

management support. It is important that top management sets clear objectives and that they

are involved in the implementation of the objectives (Finney and Corbett, 2007; Fui-Hoon Nah

et al., 2001; Amini and Sadar Safavi, 2013; Nah et al., 2003). Top management will have to

participate during the introduction of the new system. This gives management a feeling for the

employees and enables them to anticipate quickly if something goes wrong (Finney and Corbett,

2007). A high level of management involvement is essential for the success of an implementation

(Sarker and Lee, 2003). Change management refers to the need to draft a change plan. The

change plan must ensure that employees more easily accept the implementation (Fui-Hoon Nah

et al., 2001; Finney and Corbett, 2007; Nah et al., 2003). This can be achieved by explaining the

importance of the new system and offering training. An implementation strategy will have to be
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developed to ensure that the implementation runs smoothly. This strategy includes everything

about the steps that and the time schedule that must be followed and any problems that may

be encountered (Amini and Sadar Safavi, 2013; Finney and Corbett, 2007). An implementation

plan for a new system will have to be led by project management. A project manager is a person

who maintains an overview of the different phases of the project, the responsibilities that every-

one has, defining intermediate objectives and scheduling training. If something threatens to go

wrong in the execution of the transition process, the project manager will have to make adjust-

ments (Fui-Hoon Nah et al., 2001; Finney and Corbett, 2007). The last strategic factor is the

project champion. The project champion is a person that is used to create unity and consistency

within the implementation process. This person must be known throughout the organization

and must be at a high hierarchical level within the organization, so that (s)he has a mandate

to implement adjustments. The champion must always have the goal of resolving conflicts and

improving readiness (Fui-Hoon Nah et al., 2001; Nah et al., 2003).

Table 3.2 shows that there are four important tactical factors; training, software, communication

and teamwork & composition. Training is a crucial aspect because employees must be able to

work with new ERP systems. In addition to this user training to improve the skills of the end

users, project training is also important to make the implementation project run better. If the

training courses are insufficient, the chance of a successful implementation will decrease (Amini

and Sadar Safavi, 2013; Finney and Corbett, 2007). The development, testing and installation of

the software is important for a successful implementation. The new software will have to meet

the requirements of the customer and the needs of the end users. The quality of the interface

must be good enough, so that it is user-friendly. The problems that arise will have to be solved

in a quick and adequate way. During all phases of the implementation process, attention must

be paid to feedback from the project team and the end users (Amini and Sadar Safavi, 2013;

Fui-Hoon Nah et al., 2001). Employees must be informed about the objectives, activities and

changes that are taking place, so communication is crucial and the communication must ensure

that employees know where they stand. Effective communication is needed to manage expect-

ations and motivate employees to participate in the implementation. A communication plan

will therefore have to be developed, so that all information reaches the right person at the right

time (Amini and Sadar Safavi, 2013; Fui-Hoon Nah et al., 2001; Finney and Corbett, 2007).

The team that leads the ERP implementation will consist of skilled people who have a good

sense of the new technology. Building a cross-functional team, where consultants, end users and
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technical staff work together is needed. In order to prevent an overload of work tasks among the

employees of the project team, they must be focus as much as possible on the change project.

In addition, this team will have to work together with all departments involved. In this way of

this they create confidence among all stakeholders that a successful implementation is possible

(Fui-Hoon Nah et al., 2001).

3.3.3 Most important Barriers and Critical Success Factors

In total, six important barriers, namely quality of the implemented system, knowledge & skills of

the project participants, provider support, costs, resistance of employees, and business processes

were found. The barriers that relate to the organization itself are not taken into account because

the research assumes that these barriers have been removed before an organization makes the

choice to change. The barrier resistance is left out of the study because, according to Weiner

(2009), it mainly influences change success. The relationship between readiness and resistance is

rather reciprocally (Weiner, 2009; Razali and Vrontis, 2010). Because of this interaction, resist-

ance is a poor predictor of readiness and therefore this barrier is omitted from the model. So only

three barriers, quality of the implemented system, knowledge & skills of the project participants

and provider support are included in the model.

Nine critical success factors were found (table 3.2) and will be added to the model. However,

the change management and plan factor is not specifically mentioned as a specific factor. This

is because change management, supporting the change, is very similar to management support.

The change plan, the creation of a change plan, is already partly developed and implemented by

a project manager, therefore the change plan will fit better with implementation strategy and

project management.

However, some of the barriers and success factors are quite similar in their definition, and will

be combined as one factor in the model. For example the quality and the software variable can

be combined as one factor system quality. The combined variable, system quality, will contain

both the quality of the system and the fit between supply and demand.

To keep the model clear, the four types of barriers will be used to group the variables in the

model. The critical factors and the barriers will be grouped together under a common denom-
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inator ’project’, because they all influence the readiness to change. Figure 3.2 presents the new

model.

Figure 3.2: Barriers and critical success factor model

3.4 Factors Construction Sector

The architecture, engineering and construction sector (AEC) is often regarded as lagging in the

use of innovations and new technologies. Staff readiness to change is seen as one of the most

important obstacles. As a result, a major effort is needed from the entire organization to enable

change (Lines et al., 2016). The AEC literature on change management is quite limited. The

studies are often based on small data samples and limited case studies (Lines and Reddy Var-

direddy, 2017). This makes it difficult to clarify which variables are of importance for the AEC

companies to change successfully. However, several important factors can be distinguished in the

literature; commitment of senior leadership, communication of benefits for employees, change

agents, realistic timescale, sufficient training (Lines and Reddy Vardireddy, 2017).

Showing the visible involvement of senior management in relation to a new change ensures that

the change is considered relevant to employees (Beer and Eisenstat, 1996). Within the AEC in-

dustry there are examples where low commitment to change from management made the change
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fail. For example, it has been proven in the UK that a lack of commitment on the part of man-

agers has led to a failure to implement a new program management system (Shehu and Akintoye,

2010). The visibility and involvement of management will lead to more employees accepting the

change (Razali and Vrontis, 2010).

Employees of an organization want to know what happens to their position within the company

when a change is implemented. They will weigh the advantages and disadvantages against each

other to determine whether they want to participate in the change (Lines and Reddy Vardireddy,

2017). Good and complete communication about the benefits and losses for employees is necessary

to convince them. Without this extensive communication, employees will certainly against the

change because they are afraid of the unknown consequences (Bourne et al., 2002). For example,

employees may start to doubt whether they will keep their jobs (Oreg, 2006). It is therefore also

important in the AEC sector to communicate benefits and disadvantages in a good and timely

manner with employees, so that their readiness increases (Lines and Reddy Vardireddy, 2017).

Change agents are directly involved in all aspects of a change. They are available to provide

support to employees immediately (Self and Schraeder, 2009). The usefulness of these agents in

the AEC sector has been demonstrated in a study on contractors. The conclusions of this invest-

igation were that an agent undertook actions regarding training, communication and to enforce

the use of a new application. This resulted in a successful implementation (Dossick and Sak-

agami, 2008). It can therefore be said that change agents are also of great importance in the AEC.

A realistic time schedule is needed to create readiness among employees. If management expects

an unrealistic pace of change, employees are less willing to cooperate (Smollan, 2011). According

to research, AEC companies often underestimate the time it takes to bring about a change. This

makes implementation less successful (Sullivan, 2011).

When an employee receives no or low-quality training, this decreases his/her readiness to change.

Training is the key to make the transition a success (Schneider et al., 1994). When people must

work with new techniques, support to understand these techniques is important. If the support

fails, employees are less inclined to accept the change. If the training is successful, employees

feel more familiar with the new technology and there will be a higher chance of readiness (Lines

and Reddy Vardireddy, 2017).
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3.5 Theoretical Framework

In the previous sections the most important factors for successfully implementing a change de-

livered from the general literature, literature about successful ERP implementations and about

implementations in the AEC sector have been reviewed. To create the final theoretical model,

we will look at the factors described in all three chapters (Table 3.3).

Table 3.3: Total Factors Literature Review

General factors System Factors AEC factors

People

Self - Efficacy

Attitude

Training Training

Knowledge & Skills

System

System Quality

Project

Benefits and Rewards Communication of Benefits

Change Agent Change Agents

Change Leader Provider Realistic Time-frame

Communication Communication

Involvement Top Management Top Management Support Commitment Senior Leadership

Benchmarks

Key People Support

Need for Change

Trust in Management

Implementation Strategy

Project Champion

Project Management

Provider

Realistic Time-frame
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It can be seen in table 3.3 that several factors were included in at least two of the three sections.

It concerns the factors Training, Communication, Top Management Support, Change Agent and

Benefits. To keep the model manageable, a number of these variables are combined and placed

under a general term. These terms are knowledge & skills, implementation plan, communication,

employee support, top management, attitude, system quality and provider quality.

3.5.1 Hypotheses

The knowledge & skills factor involves all variables that influence the knowledge and capabilities

of an individual. The employee must first be able to judge for him/herself whether (s)he is ready

for the change. This means that (s)he must know whether (s)he has enough knowledge and skills

to work after the change (Chunningham et al., 2003). If this is not the case, then training must

be followed to get the knowledge of the new system up to standard. If the training is of high

quality, then the employee will experience that (s)he can handle the change and the readiness

will probably increase (Lines and Reddy Vardireddy, 2017).

Hypothesis 1A: Knowledge & skills is positively related to readiness.

The attitude factor consists of the affective, behavioral, and cognitive attitudes towards change.

The attitude, positive or negative, that an employee adopts about a change, increases or de-

creases the readiness to change (Bouckenooghe, 2010). For example, if a person is naturally

against change, this person will have a low readiness to change (Oreg, 2006). It is therefore

important to know the attitude of a person towards change.

Hypothesis 1B: Attitude is positively related to readiness.

System quality is about the quality that the new system delivers. First, the system must meet

the needs of the organization, there must be no misfit between what has been delivered and what

was expected. Furthermore, the system must be user-friendly, functioning well with few errors

and work as expected. It must be tested during every phase of the implementation and the wishes

of the end user must always be listened to (Amini and Sadar Safavi, 2013; Fui-Hoon Nah et al.,

2001; Soja, 2015). A good quality of the new system will have a positive impact on readiness.
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Hypothesis 2A: System quality is positively related to readiness.

The employee support factor ensures that employees motivate each other about the planned

change. The influence of social groups plays an important role in whether an individual is for

or against change (Oreg, 2006). It is therefore important to ensure that key people support is

created within social groups. This means that employees who support the change are actively

involved in the change process to ensure that they also convince other employees with their en-

thusiasm to accept the change (Self, 2007). In addition to being actively involved in every step

in the implementation process, change agents will also guide the employees during the process,

they will offer help and support if requested by the employees. As a result, there is less of a top-

down approach, and readiness can be increased (Lines and Reddy Vardireddy, 2017; Oreg, 2006).

Hypothesis 3A: Employee support is positively related to readiness.

The communication factor relates to the communication climate, the communication about be-

nefits and rewards and the communication about the importance of the change (van den Heuvel

et al., 2015). The information exchange between management and employees should be fair,

so it should be complete and management should carefully listen to feedback of the employees.

Employees should be informed in time about the advantages and disadvantages of the change. In

addition, they should be updated of all new information, so that they themselves see the advant-

ages or disadvantages of the change (Vakola, 2014; Finney and Corbett, 2007). It is important to

make clear why there is a need for change. Through good and targeted communication strategies,

management can convince employees that change is necessary (Self, 2007). The readiness will

increase if the communication about the consequences of the change is complete (Vakola, 2014;

Oreg, 2006).

Hypothesis 3B: Communication is positively related to readiness.

The top management factor relates to the support of the management. Management will have to

be actively involved during the entire implementation. They will have to be actively present in

the workplace and show commitment and visibility towards the employees (Razali and Vrontis,

2010). The top management should show that they support the entire change, because it will

increase readiness. In addition, top management should show that they have the adequate
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knowledge of current processes. This knowledge is needed to ensure that the change solves the

organizational problem (Lines and Reddy Vardireddy, 2017; Finney and Corbett, 2007; Amini

and Sadar Safavi, 2013).

Hypothesis 3C: Top management support is positively related to readiness.

Provider quality is about the quality that the supplier of the new system can deliver. It is im-

portant for the organization that the provider can supply skilled people and that problems are

solved quickly (Soja, 2015). If the provider cannot provide this, there will be less readiness to

implement the new system, because people do not trust the supplier.

Hypothesis 3D: Provider quality is positively related to readiness.

The implementation plan contains topics that have to do with the smooth running of the project

itself. The phases of the project will be written out in a plan (Amini and Sadar Safavi, 2013).

Each phase will be accompanied by several benchmarks that monitor the quality and progress

of the process (Lines and Reddy Vardireddy, 2017). The project management and the project

champion will implement the plan. This means they will check whether everyone complies with

his/her duties and responsibilities and manage where necessary. Regulating teamwork is also

an important part of the plan. The better the cooperation of a team, the higher the readiness.

(Finney and Corbett, 2007; Fui-Hoon Nah et al., 2001). The time schedule of the entire project

and the different phases are also determined in the project (Lines and Reddy Vardireddy, 2017).

A good change implementation plan will increase the readiness.

Hypothesis 3E: Implementation plan is positively related to readiness.

Figure 3.3 shows the final model. In the model it was decided to classify the eight factors

mentioned above based on the types of categories described in chapter 3.4. These eight factors

influence the readiness to change. Readiness and commitment both influence the factors of

change success (Weiner, 2009; Golembiewski, 2000). Finally, on the basis of the direct and indir-

ect effects, it will be investigated whether the relationship between the factors of people, system

and project with change success is mediated by readiness.
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Hypothesis 4A: Readiness is positively related to change success.

Hypothesis 4B: Commitment is positively related to change success.

Hypothesis 5A: Readiness mediates the relation of people factors to change success.

Hypothesis 5B: Readiness mediates the relation of system quality factors to change success.

Hypothesis 5C: Readiness mediates the relation of project factors to change success.
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Figure 3.3: Final Theoretical Model
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4 Research Methods

4.1 Research Design

The research design consists of two parts, the collecting of quantitative survey data to test the

model and the hypotheses as drawn up in chapter 3, and the collection of qualitative data to get

a more complete picture of the role that a supplier could play in an implementation process of a

new IT application.

4.1.1 Questionnaire

To test the model, two different surveys will be used, both of which will be filled out by their

own target group. The target group of the first survey are the end users of the Metacom Online

application, these end users work with the supplied application on a weekly basis. The purpose of

the first survey was to gain insight into the variables that, according to end users, are important

to consider the new application as successful.

The target group of the second survey are the project teams of the customers with which the

employees of the supplier collaborated during the implementation process. This second target

group does not necessarily have to work with the application after the implementation. The

purpose of the second survey was to determine the variables that, according to the project team,

are important to consider the implementation successful. In addition, the second survey was

also used to ask qualitative questions to the project team, to determine the main bottlenecks in

the entire implementation process. Both surveys contained various items to assess the different

constructs that have been included in the theoretical model (figure 3.3).

Both surveys were sent simultaneously to the members of the project team. In the accompanying

text, the project teams were asked to forward the survey for the end user to the end users of the

application. This indirect approach to the end users was needed because the contact details of

the end users were unknown. Ultimately, the email with the online surveys was sent successfully

to 29 different companies. These companies had to meet the requirement that they had installed

Metacom Online.These companies have all switched to Metacom Online in the last three years.

This means that some already started the application four years ago and others only last year.

However, the year of implementation was not included in this study, since most companies re-

ceived updates from the application after the initial installation. The introduction to the survey
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informed the respondent that the results would be analyzed and reported completely anonym-

ously.

The period during which the respondents could reply was two weeks. After these two weeks it

turned out that the response was too low, especially in the end user survey (N = 49, response rate

companies = 41,4%). A reminder was then sent to the project teams with a request to resend the

end-user survey and to inform them that the time to complete the survey was extended by one

week. After this extension period there were 79 (response rate companies = 58,6%) respondents

to continue with the research.

4.1.2 Qualitative data

In order to gain more insight into the problems, processes, relationships and possible solutions,

qualitative data was collected from the customers. The customer data came from the project

teams that were appointed by the customer to support the implementation of the application.

Because it was impossible to speak to all these customers in person, due to time constraints,

it was decided to approach them via the project team survey. Several open questions were in-

cluded in the survey to gather additional information on various subjects. These topics were

the responsibilities of the supplier and the customer during the change process, the satisfaction

with the application as a whole, the most important factors to successfully complete a project,

customer satisfaction and changes that Van Meijel should implement in order to achieve higher

customer satisfaction.

4.2 Questionnaire Construction

The construction of the surveys consisted of three phases. In the first phase, based on the

model variables, questions were drawn up based on questionnaires from previous studies. There-

after, these questions were adapted to the specific situation of Metacom Online. The second

phase consisted of formulating questions about model variables for which there was no meas-

urement instrument available. These statements are partly based on discussions with employees

of Van Meijel and partly on the description of the variables in the literature. The third phase

is the translation of some questions into Dutch, because the participants in the surveys are all

29



4. Research Methods

Dutch-speaking. This procedure has been used for both the end-users survey (survey 1) and the

project team survey (survey 2). This chapter describes for each survey how the initial choice

of scales/questions has been made, which additional questions have been added and what the

coding of a question was.

4.2.1 Content Survey End-User

The target group of survey 1 were the end users of Metacom Online. To keep the threshold

for users low, an attempt was made to keep the time for completing the survey short, with a

maximum of 10 minutes. This was decided because the end users are relatively ’far away’ from

Van Meijel and are therefore more difficult to reach. The consequence was that only a limited

number of questions could be asked to employees.

There were open and closed questions in the survey. The answer options for the closed ques-

tion were on a 5-point Likert scale, from (1) ”Strongly disagree” to (5) ”Strongly Agree”, or a

7-point Likert scale, ranging from (1) ”Strongly disagree” to (7) ”Strongly agree”. The scales

were based on already validated scales from the literature. One answer option was added to all

scales, namely the ’not applicable’ option. This option was for questions that did not relate to

the participant, so the participant was unable to answer the question. Appendix A.1 shows all

the 62 items of the questionnaire.

General Variables

The questionnaire started with a number of general questions about participants’ demograph-

ics. The general questions consisted of two open questions and two closed questions. The open

questions related to the organization for which a participant works and what function that (s)he

has. The closed questions were about the person’s age and the number of years that an (s)he

had been working at the current company.

People

The concept of training during the transition process was measured with a 5-point Likert scale

from (1) ”Strongly disagree” to (5) ”Strongly Agree”. Training was assessed with four items

derived from Karim et al. (2007). Based on interviews, it was decided to split the question about

the adequacy of the training into three sub-questions, to make a better distinction on the subject

of adequacy. These questions are about the training’s content and the outcomes of the training.
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A typical question is ”I have had enough time to follow training to work with Metacom Online”.

Self-efficacy was measured by two questions based on Holt et al. (2007). Answers were scored on

a 7-point Likert Scale from (1) ”Strongly disagree” to (7) ”Strongly agree”. An example item is

”I can easily work with Metacom Online”.

Affective, behavioral, and cognitive attitude toward change were all three measured with three

items based on Dunham et al. (1989). Answers were scored on a 5-point Likert scale from (1)

”Strongly disagree” to (5) ”Strongly Agree”. Typical items were ”I don’t like change” (affective),

”Changes tend to stimulate me” (behavioral) and ”Change usually benefits the organization”

(cognitive).

System

System quality was measured with three items based on interviews with various employees of Van

Meijel, because in the current literature there were no suitable questions about the quality of the

system that was delivered to the end user. These items relate to user-friendliness, the errors and

the layout of the application, assessed with a 5-point Likert scale, ranging from (1) ”Strongly

disagree” to (5) ”Strongly agree”. An typical item is ”Metacom Online is user-friendly”.

Project

Communication climate was measured with four items (Bouckenooghe et al., 2009) that were

scored on a 5-point Likert scale, ranging from (1) ”Strongly disagree” to (5) ”Strongly agree”.

Based on interviews, it was decided to add one extra item to get a better understanding of

communication climate. This question (1CC5) focused on the feedback processing, an important

part of two-way communication. Because the concept of two-way communication will not be

clear to everyone, it was decided to only include the feedback from employees in an additional

question. The first step of two-way communication, providing complete and proper information

to employees, was already included in questions 1CC1 and 1CC3. An example item is ”The

information I received about the transition to Metacom Online was clear”.

The benefits and rewards were measured with two items that were scored on a 7-point Likert

scale from (1) ”Strongly disagree” to (7) ”Strongly agree” and based on Holt et al. (2007). A

typical item is ”I expected that Metacom Online would made my work easier”. Need for change

was also measured with two items that were scored on a 7-point Likert scale, ranging from (1)
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”Strongly disagree” to (7) ”Strongly agree” and based on Holt et al. (2007). A example item is

”Management gave clear reasons why we are switching to Metacom Online”.

Change agent was measured with two items that were scored on a 5-point Likert scale, ranging

from (1) ”Strongly disagree” to (5) ”Strongly agree”. The questions arose from discussions with

Van Meijel employees and were based on the description of the concept from the literature re-

view. Key people support was measured with one item derived from Wang and Chen (2006) and

scored on a 5-point Likert scale, ranging from (1) ”Strongly disagree” to (5) ”Strongly agree”. In

addition one extra item was added, based on the interviews with Van Meijel employees, because

there were no suitable questions in the current literature about convincing colleagues, one of the

characteristics of key people support. The added item was ”There were people in my team who

were able to convince me that Metacom Online is the best new way of working”.

Top management support was assessed with three items of which two were derived from Karim

et al. (2007) and one was based on Wang and Chen (2006). Answers were scored on a 5-point

Likert scale, ranging from (1) ”Strongly disagree” to (5) ”Strongly agree”. An example item

was ”The management was enthusiastic about Metacom Online”. One extra item was added,

because it is also important to investigate the availability of resources from management. The

added item was ”The management provided sufficient resources to implement the Metacom On-

line implementation”.

Readiness to Change

The measurement of individual readiness to change was based on the research of Bouckenooghe

et al. (2009). The three items were scored on a 5-point Likert scale, ranging from (1) ”Strongly

disagree” to (5) ”Strongly agree”. A typical item is ”I want like to put energy into Metacom On-

line to make it a success”. Organisational readiness was measured with three items and answered

on a 5-point Likert scale, ranging from (1) ”Strongly disagree” to (5) ”Strongly agree” based on

Claiborne et al. (2013). An example item is ”My colleagues were open to working with Metacom

online”.

Commitment to Change

Affective, normative and continuance commitment were all measured with three items that were

scored on a 7-point Likert scale, ranging from (1) ”Strongly disagree” to (7) ”Strongly agree”,
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derived from Herscovitch and Meyer (2002). Typical example items are; ”I did not find the

change to Metacom Online necessary” (affective), ”I felt pressure to go along with the change to

Metacom Online” (continuance) and ”I would have felt guilty if I had opposed Metacom Online”

(normative).

Change Success

The satisfaction of the end users was measured with one item added by the researcher himself

and three items derived from (Bouckenooghe et al., 2009). The first four items were measured

with a 5-point Likert scale, ranging from (1) ”Strongly disagree” to (5) ”Strongly agree”. An

example item of the researcher is ”I am satisfied with Metacom Online” and an example item

derived from Bouckenooghe et al. (2009) is ”Metacom Online makes my work easier”. The last

item was an open question, where a total score had to be given to the implementation (score

option between 1 and 10), the performance score. This performance score will probably lead to

an interesting insight into whether the implementation is perceived successful or not, because

the score is broader than just agreeing or disagreeing.

There were no questions about provider quality and implementation plan in the survey for end

users. The reason for this is that end users have had little or no contact with Van Meijel em-

ployees. As a result, it is not relevant to ask questions about the performance of Van Meijel’s

consultants. These questions will therefore only be asked to the project team, because this

group of participants has spent enough time with the consultants to have a grounded opin-

ion on provider quality. The implementation plan is drafted by the project team, the end users

has no influence on this. Therefore these questions were only asked to the project team members.

4.2.2 Questions Survey Project team

The second survey was targeted at the project team of a company with which Van Meijel has

collaborated to implement the application. These participants were in close contact with the

employees of van Meijel for a period and were therefore suitable to provide more insight into

the actual implementation process. The questions in the survey consisted of open and closed

questions. The answer options for the closed question were on a 5-point Likert scale, from (1)

”Strongly disagree” to (5) ”Strongly Agree”, or a 7-point Likert scale, ranging from (1) ”Strongly

disagree” to (7) ”Strongly agree”. The scales were based on already validated scales from the
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literature. One answer option was added to all scales, namely the ’not applicable’ option. The

open questions were added to gain more insight into the entire process. The open questions

served to enable the participants to express themselves in more detail about the items of the

questionnaire and to better indicate which aspects they consider important for a change to suc-

ceed. Appendix A.2 shows the questions asked in the survey. For the open questions there is

the symbol quotation mark (”) behind the code, reversely-coded questions are indicated with an

asterisk. The survey contained a total of 80 items.

General Variables

The questionnaire started with four items about participants’ demographics and four items about

their product knowledge. The first two items relate to the company and the function of the par-

ticipant. The next questions asked for the person’s age and the numbers of years that the

participant has worked for his/her company. The last four questions were about the differences

between and the definitions of the two products Metacom and Metacom Online, to investigate

how customers relate these products to each other and whether they know the function of the

products.

People

The concept training was assessed with four items derived from Karim et al. (2007). Answers

were scored on a 5-point Likert scale ranging from (1) ”Strongly disagree” to (5) ”Strongly

agree”. Based on the interviews, it was decided to split the question about the adequacy of the

training into three sub-questions, to get more detailed information on the subject of adequacy.

These questions are about the training’s content, and the outcomes of the training. A typical

question is ”The training was of a high level”.

System Quality

The concept system quality was assesed with open and closed questions. First, open questions

were asked about whether the participant was satisfied with the work delivered or not. The par-

ticipants were asked to substantiate this. This allows each participant to form their own opinion

about why (s)he was satisfied. Further, system quality was measured with four items scored

on a 5-point Likert scale ranging from (1) ”Strongly disagree” to (5) ”Strongly agree” based

on Wang and Chen (2006). Four questions were added in order to get insights in to the topics

of user-friendliness, expectation management and errors. Interviews with Van Meijel employees
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have shown that these topics were seen as important, so it is useful to investigate these further.

A example question is ”Metacom Online performs its tasks as required”.

Project

Responsibilities were measured with open questions only, the purpose of which is to find out

how the most important tasks were divided between the client and Van Meijel during the entire

implementation process. An example item is ”What responsibilities did you have as an organ-

ization when implementing Metacom Online”. The concept project management was measured

with two items and scored on a 5-point Likert scale ranging from (1) ”Strongly disagree” to (5)

”Strongly agree”. An example item is ”The project techniques used to make the project a success

are the right ones”. Time frame was measured with one item and scored on a 5-point Likert

scale ranging from (1) ”Strongly disagree” to (5) ”Strongly agree”. Both the time frame and

project management items were derived from Karim et al. (2007). The concept benchmark was

measured with one item, and was develop for this research, because no suitable question could

be found in previous studies. The item is ”There were clear milestones in the implementation

process of Metacom Online”. Teamwork and cohesion were assessed with two items derived from

Bouckenooghe et al. (2009). One question was added in order to investigate the cooperation

between the project team of the customer and the employees’ of Van Meijel. Answers were

scored on a 5-point Likert scale ranging from (1) ”Strongly disagree” to (5) ”Strongly agree”. A

typical question is ”I found it difficult to ask the project team for help”.

Communication climate was measured with three items based on Bouckenooghe et al. (2009). A

typical item is ”The communication about Metacom Online from the organization to employees

was clear”. The questions about communication with Van Meijel employees were added to get

more information on the clarity and flexibility with which Van Meijel employees communicated

with a customer (2CM1 and 2CM2). Several Van Meijel employees have indicated that this is

sometimes a problem, but they do not have concrete examples and proof of it, therefore it could

be interesting to ask for it. Answers were scored on a 5-points Likert scale ranging from (1)

”Strongly disagree” to (5) ”Strongly agree”. Need for change was measured with a two-item

scale based on Holt et al. (2007), that were scored on a 7-point Likert scale ranging from (1)

”Strongly disagree” to (7) ”Strongly agree”. An example item is ”The reasons for working with

Metacom Online were clear”.
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Provider quality is measured with eleven items, two of which were derived from Karim et al.

(2007) and nine that were based on Wang and Chen (2006). Answers were scored on a 5-points

Likert scale ranging from (1) ”Strongly disagree” to (5) ”Strongly agree”. These items related to

the working methods and actions of Van Meijel consultants. A typical item is ”The consultants

treated us with respect”.

Readiness to Change

Individual readiness to change was measured with a three items scale based on Bouckenooghe

et al. (2009), and scored on a 5-points Likert scale ranging from (1) ”Strongly disagree” to (5)

”Strongly agree”. An example question is ”I wanted to put energy into Metacom Online to make

it a success”. Organizational readiness to change was measured with three items and scored on

a 5-point Likert scale ranging from (1) ”Strongly disagree” to (5) ”Strongly agree” derived from

Claiborne et al. (2013). A typical question is ”Colleagues understood how the introduction of

Metacom Online could contribute to an improved quality of our work”.

Commitment to Change

Commitment to change was measured with three sets of three items to determine the affect-

ive, continuance and the normative commitment that were derived from Herscovitch and Meyer

(2002), and were scored on a 7-point Likert scale ranging from (1) ”Strongly disagree” to (7)

”Strongly agree”. Example items are ”I did not find the change to Metacom Online necessary”

(affective), ”I felt it is risky to speak out against Metacom Online” (continuance) and ”I would

have felt guilty if I had opposed Metacom Online” (normative).

Change Success

General success was measured with five open questions, to determine participants’ view on suc-

cessful implementations and whether this is the case with the implementation of Metacom Online.

Change success was measured with two items derived from Karim et al. (2007) and three items

derived from Bouckenooghe et al. (2009). One item was added in order to determine the general

level of satisfaction. Answers were scored on a 5-point Likert scale ranging from (1) ”Strongly

disagree” to (5) ”Strongly agree”. An example item is ”Metacom Online has improved our opera-

tional quality”. Also, an open question was added to assess the overall process of implementation

(score range between 1 and 10), the performance score. The customer satisfaction was measured

with two open questions. The first item determined the most important factors of customer
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satisfaction. The second question provided insight into the actions that Van Meijel could take

to increase customer satisfaction.

In the second survey, several subjects that were included in the model were missing. The top-

ics self-efficacy , employee support and attitude were not included in this survey, because they

mainly play a role with the end users. The employees in the project team will usually not be

working with the new application themselves, so it is less important for them to feel that they

can work with it. Questions about top management support are also missing in this survey. The

reason for this is that the project team itself often consists of managers of the client organization.

4.3 Missing and Odd values

Before the data could be analyzed, it was investigated whether there were no missing values,

outliers or unrealistic values. The survey of end users was completed by 79 respondents. Five of

the 79 respondents stopped answering questions having completed only half of the questionnaire.

These five respondents have therefore been removed from the data set. One of the respondents

only responded with “not applicable”, and was therefore also removed from the data set. So the

final end user data set contains of 73 respondents.

The survey for the project teams was completed by 32 respondents. Two of these 32 respondents

stopped halfway through the survey and were therefore omitted from the data set. A respondent

answered all questions with true values but indicated in the open questions that (s)he had never

been involved with Metacom Online. Therefore this respondent was removed from the data set.

So the final project team data set contains of 29 respondents.

4.4 Internal Consistency of the Scales

Both questionnaires consisted of sets of items that measure constructs. Because these constructs

were assessed by at least two items, it was important to establish the internal consistency of the

measures. The internal consistency of a two item scale was indicated by the inter-item correlation

and the internal consistency of three of more item scales was indicated by the Cronbach alpha.
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The inter-item correlation must have a value within the range of .15 and .50 (Clark and Watson,

1995). The closer the correlation score was to value 1, the more similar the items were. To

get a reliable measurement, it was not desirable to build a construct from items that had too

much similarity (Clark and Watson, 1995; Cronbach, 1951). The Cronbach alpha (α) must have

a score between 0 and 1 (Tavakol and Dennick, 2011). The α must had a value of at least .7 to

be considered good (Tavakol and Dennick, 2011). Values between .6 and .7 are questionable and

values lower than .6 are a low or even unacceptable (α < .5) (Tavakol and Dennick, 2011).

4.4.1 Construct reliability end user

Table 4.1 presents the values of the Cronbach alpha and the inter-item correlation for the con-

structs of the end users. All constructs with an α > .60 (Churchill, 1979; Bland and Altman,

1997) or an inter-item correlation between range .15 and .50 met the minimum acceptable re-

liability (Clark and Watson, 1995). The table showed that the constructs self-efficacy, benefits

and rewards, key people support, individual readiness and normative commitment did not meet

this requirement. This section describes how these constructs are included in the research.

Table 4.1: Construct reliability end users

Construct Number of items Cronbach Alpha Inter-Item Correlation

Training 4 .74
Self efficacy 1
Affective attitude 3 .84
Behavioral attitude 3 .66
Cognitive attitude 3 .70
System quality 3 .63
Communication climate 5 .81
Need for change 2 .35
Change agent 2 .31
Key people support 1
Management support 4 .77
Readiness 6 .78
Affective commitment 3 .84
Customer Satisfaction 5 .83

People

The construct self-efficacy had an inter-item correlation score of .91. This score suggests that

the two items of this construct had too many similarities, therefore it was decided to use only
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the item 1SE1 to measure the self-efficacy. The reason therefore is that construct 1SE1 better

fits the definition of self-efficacy.

Project

The inter-item correlation score of the construct benefits and rewards (.07) indicated that the

items did not measure the same construct, therefore both items were omitted from the study.

The construct key people support had a negative and low inter-item correlation score (-.09). To

measured this construct, item 1KS1 was omitted from the rest of this analysis, because construct

1KS2 better fits the definition of key people support.

Readiness

Individual readiness had an α of .58. Deleting an item was not possible because the inter-item

correlation score becomes too high. Because the individual readiness and the organizational

readiness resulted in the same latent construct readiness, the total α of the six readiness items

was calculated. This α had a score of .78, therefore the items of individual and organizational

readiness will be merged into one readiness construct.

Commitment

Normative commitment had an α of .59, if an item was deleted, the inter-item score was slight

too high to be reliable (inter-item score > .63). Merging with affective and continuance commit-

ment were also not an option because the α was .03. The construct normative commitment will

therefore not be included in the study. Also the construct continuance commitment is removed

due to issue in project team questionnaire.

4.4.2 Construct reliability project team

Table 4.2 gave the values of the Cronbach alpha and the inter-item correlation for the constructs

of the end users. All constructs with an α > .60 (Churchill, 1979; Bland and Altman, 1997) or an

inter-item correlation between range .15 and .50 are included in the analysis (Clark and Watson,

1995). The table showed that the organizational readiness and continuance commitment con-

structs have an α < .6. This section describes how these constructs are included in the research.
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Readiness

The Cronbach alpha of organizational readiness was .03. For the end users, the items from

individual and organizational readiness were combined to obtain a reliable construct. To cre-

ate homogeneity in the analysis, the items of individual and organizational readiness were also

merged for the project team data set. This combined scale had an α-value of .63, which makes

it above the cut-off and acceptable.

Commitment

Normative commitment was removed from the analysis for the project team, despite an α of .65.

Because the normative commitment was not reliable with for end users, as much homogeneity

as possible was complied between the same constructs of the surveys, normative commitment

was omitted from the project team. The Cronbach alpha of continuance commitment was .42.

After removing item 2CC2, the inter-item correlation score was .35. This score fell within the set

range and therefore the construct continuance commitment consisted of items 2CC1 and 2CC3.

However, to get homogeneity in the analysis, the end-user continuity commitment will therefore

now only consist of the items 1CC1 and 1CC3. The inter-item score of these new combined

two items was .72. This score was too high. Because the merging of the three components of

commitment was already excluded by the end user data, the construct continuance commitment

were removed from the model. This applies to both the end users and the project team.

Table 4.2: Construct reliability project team

Construct Number of items Cronbach Alpha Inter-Item Correlation

Training 4 .61
System quality 8 .80
Project management 2 .28
Teamwork 3 .65
Time frame 1
Benchmark 1
Communication climate 3 .67
Communication Van Meijel 2 .15
Need for change 2 .21
Provider quality 11 .84
Readiness 6 .63
Affective commitment 3 .82
Change success 7 .72
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5 Results

This chapter presents the results of analyzing the survey of the end users and the project teams,

as well as the findings with respect to the open questions.

5.1 Descriptive statistics

The end users survey was completed by 73 respondents (17 companies, response rate = 58,6%).

Of these 73 people, three respondents entered the answer “not applicable” for at least one item.

These answers have been replaced by the sample’s average score for this variable, so that 73

respondents can be used for the entire study. The project team survey was completed by 29

respondents (19 companies, response rate companies = 65,5%). Two of the 29 respondents in-

dicated that the construct training did not apply. These answers have been replaced by the

sample’s average score for training, so 29 respondents can be used for the analysis.

Table 5.1: One way Anova test End Users and Project Teams

End users Project Team
Construct F-Value (16,56) p-value F-Value (18,10) p-value

Training 2.06 .03* 1.47 0.29
Self-efficacy 2.02 .03* - -
Affective Attitude 1.29 .24 - -
Behavioral Attitude 1.40 .18 - -
Cognitive Attitude 3.04 .00*** - -
System Quality 3.41 .00*** 2.69 .06
Communication Climate 1.00 .47 1.32 .34
Communication Supplier - - 0.79 .68
Need for Change 2.56 .01** 0.40 .96
Change Agent 0.58 .88 - -
Key People Support 2.20 .02* - -
Management Support 2.03 .03* - -
Time Frame - -
Benchmarks - - 2.11 .12
Teamwork 0.58 .85
Project Management - - 1.63 .22
Provider Quality - - 1.44 .28
Readiness 2.43 .01** 1.12 .44
Affective Commitment 2.64 .00** 0.93 .58
Customer Satisfaction 3.07 .00*** 0.86 .63
Performance Score 1.80 .06 1.15 .43

* p < .05 (2-tailed)
** p < .01 (2-tailed)
*** p < .001 (2-tailed)
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An Anova test was conducted to investigate whether there are significant differences between

the respondents of the different companies (Table 5.1). The Anova test indicates that there

are no significant differences between the respondents for the different companies of the project

teams. However, the analysis indicates that there are significant differences between companies

for the end users. There is a significant difference in the means of the constructs training (p =

.03), self-efficacy (p = .03), cognitive attitude (p < .001), system quality (p < .001), need for

change (p = .01), key people support (p = .02), management support (p = .03), readiness (p

= .01), affective commitment (p = .002) and customer satisfaction (p < .001) ) of the companies.

To determine whether the groups of end users and project teams differ, the average values of

these groups are compared with each other. The t-test analysis can be used to determine whether

the two groups differ significantly from each other in their scores on the different constructs. If

they do indeed differ from each other, it is justified to make a distinction between these groups.

Table 5.2 shows the means, standard deviation and the results of the t-test of the variables.

Table 5.2: Mean, standard deviations and significant differences of the end users and project
teams variable score

Variable M end users M project teams p-difference

Training 2.68 (SD = 0.55) 3.20 (SD = 0.48) .00***
Self-efficacy 4.78 (SD = 1.46) - -
Affective Attitude 1.89 (SD = 0.72) - -
Behavioral Attitude 3.47 (SD = 0.53) - -
Cognitive Attitude 3.68 (SD = 0.48) - -
System Quality 3.14 (SD = 0.63) 3.28 (SD = 0.52)) .30
Communication Climate 2.91 (SD = 0.72) 3.71 (SD = 0.55) .00***
Communication Supplier - 3.24 (SD = 0.69) -
Need for Change 5.26 (SD = 1.12) 5.43 (SD = 1.00) .48
Change Agent 3.56 (SD = 0.75) - -
Key People Support 3.29 (SD = 0.78) - -
Management support 3.50 (SD = 0.65) - -
Time frame - 3.21 (SD = 1.01) -
Benchmarks - 3.38 (SD = 0.73) -
Teamwork - 3.75 (SD = 0.60) -
Project Management - 3.72 (SD = 0.64) -
Provider Quality - 3.67 (SD = 0.48) -
Readiness 3.35 (SD = 0.64) 4.02 (SD = 0.35) .00***
Affective Commitment 5.46 (SD = 1.01) 5.84 (SD = 0.74) .07
Customer Satisfaction 3.57 (SD = 0.61) 3.84 (SD = 0.44) .04*
Performance Score 6.51 (SD = 1.11) 6.72 (SD = 1.10) .37

* p < .05 (2-tailed)
** p < .01 (2-tailed)
*** p < .001 (2-tailed)

42



5. Results

The average age of the respondents to the surveys of the end users was 39.55 years (SD = 9.10)

and for the project team survey the average age was 39.28 (SD = 7.97), this difference is not

significant (p = .89). The average number of years that a respondent works at his company

is about three years higher for end users (Me = 10.25, SD = 7.20) than for the project team

members (Mp = 7.34, SD = 6.53), but this difference is also not significant (p = .06).

People

On average, end users score training (Me = 2.68, SD = 0.55) significantly (p < .001) lower

than project team respondents (Mp = 3.20, SD = 0.48). This suggests that the members of the

project team estimate the training courses to be of a better quality than the end users do. The

standard deviation of self-efficacy (Me = 4.78, SD = 1.46, maximum score = 7, minimun score

= 2) implies that there is a large difference between respondents in the end users group.

The low average score of affective attitude (Me = 1.89, SD = 0.72) suggests that the respondents

are generally not very opposed to changes. The behavioral (Me = 3.47, SD = 0.53) and cognitive

(Me = 3.68, SD = 0.48) attitude scores, on the other hand, show that respondents generally see

changes as improvement.

System Quality

The average score of system quality indicates that both the end users (Me = 3.14, SD = 0.63)

and the project teams (Mp = 3.28, SD = 0.52) are not exceptionally positive or negative about

the quality of the system. There is no significant (p = .30) difference between the two groups,

which indicates that they experience roughly the same level of quality.

Project

The average score for communication climate is lower for the end users (Me = 2.91, SD = 0.72)

than for the project teams (Mp = 3.71, SD = 0.55). This difference is significant (p < .001).

The project teams rate communication about the change significantly more positive than the end

users. The project teams experience the quality of the communication with the supplier (Mp =

3.24, SD = 0.69) as average.

The need for change score of the end users (Me = 5.26, SD = 1.12) and the project teams (Mp

= 5.43, SD = 1.00) is both relatively high. The difference between the groups is not significant
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(p = .48). Moreover, the standard deviations for both groups are also relatively high, which

indicates a large difference between respondents within each group

The end users are slightly positive about change agent (Me = 3.56, SD = 0.75), key people

support (Me = 3.29, SD = 0.78) and management support (Me = 3.50, SD = 0.65). The project

teams are slightly positive about time frame (Mp = 3.21, SD = 1.01), benchmarks (Mp = 3.38,

SD = 0.73) and quite positive about teamwork (Mp = 3.75, SD = 0.60), project management

(Mp = 3.72, SD = 0.64) and provider quality (Mp = 3.67, SD = 0.48). The standard deviation

of time frame is quite high, which indicates quite large differences between respondents of the

project teams. It is striking that the minimum answer value is 1 and the maximum 5, so the

respondents rate the time frame over the entire score range.

Readiness

The average score of readiness is significantly higher (p < .001) for the project teams (Mp =

4.02, SD = 0.35) than for the end users (Me = 3.35, SD = 0.64). The end users do not have a

very strong readiness to change, in contrast to the project teams. A reason for this may be that

the members of the project teams are involved in the change from the beginning and the end

users only at a later stage.

Commitment

The average values of affective commitment are slightly higher for the project teams (Mp = 5.84,

SD = 0.74) than for the end users (Me = 5.46, SD = 1.01). However, there is no significant (p

= .07) difference between the two groups, which indicates that they have about the same level

of affective commitment. Both groups are positive about the added value of the new application

and therefore want to help make the change a success. The standard deviation of the end users

is slightly higher than that of project team members.

Change success

The project teams (Mp = 3.84, SD = 0.44) are slightly more positive about the success of the

change than the end users (Me = 3.57, SD = 0.61). This difference is significant (p = .04). The

performance score for the entire change process is also higher for the project teams (Mp = 6.72,

SD = 1.10) than for the end users (Me = 6.51, SD = 1.11). There is no significant (p = .37)

difference between the to groups, which indicates that they experience roughly the same level
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of performance. However, this score shows a relatively high standard deviation in both groups,

which indicates quite large differences between respondents in each group. Some respondents

rate the performance as insufficient, with a lowest score of 4, and some others as more than

sufficient, with a maximum score of 8.

All in all, it appears that the scores of variables training, communication climate, readiness and

customer satisfaction differ significantly between the end users and project teams of respondents

(Table 5.2).

5.2 Correlations

Tables 5.3 and 5.4 respectively show the correlation matrix of constructs for the end users and

the project team. Figure 3.3 shows the hypothesized relations between constructs. In this sector

the bivariate correlations are analyzed, by using the program IBM SPSS 26, before a regression

analysis takes place.

5.2.1 Correlations End users

People factors and Readiness

Four people factors are significantly positively related to readiness. These factors are training

(r = .39, p < .01), self-efficacy (r = .69, p < .01), behavioral attitude (r = .39, p < .01) and

cognitive attitude (r =. 52, p < .01). The factor affective attitude is not significantly correlated

with readiness. All correlations are positive, which means that when the score on one of these

independent variables increased, the score on readiness also increased.

System factor and Readiness

The system factor system quality is significantly positively related to readiness (r = .73, p <

.01), which means that when the score on system quality increased, the score on readiness also

increased.

Project factors and Readiness

The only factor of employee support that is significantly positively related to readiness is change
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agent (r = .62, p < .01). The factor key people support is not significantly correlated with read-

iness. The factors communication climate (r = .47, p < .01) and need for change (r = .59, p

< .01) are both significantly positively correlated with readiness. Management support is also

positively related to readiness (r = .68, p < .01).

Readiness, Commitment and Change success

Readiness is significantly positively correlated with affective commitment (r = .82, p < .01),

which is a very high correlation. Furthermore readiness is significantly positively correlated with

customer satisfaction (r = .73, p < .01) and with performance score (r = .41, p < .01).

Affective commitment is significantly positively correlated with customer satisfaction (r = .83, p

< .01) and with performance score (r = .64, p < .01). This means that when the score on affect-

ive commitment increased, the scores on customer satisfaction and on performance also increased.

To summarize, the variables training, self-efficacy, behavioral attitude, cognitive attitude, system

quality, change agent, comminucation climate, need for change and management support are

all positively correlated with readiness. Readiness is positively correlated with affective com-

mitment, customer satisfaction and performance. Affective commitment is positively correlated

with customer satisfaction and performance.

5.2.2 Correlations Project Team

People, System, Project factors and Readiness

According to table 5.4 none of the people, system and project factors is significantly correlated

with readiness.

Readiness, Commitment and Change success

Readiness is significantly positively correlated with customer satisfaction (r = .37, p < .05).

Readiness is not significant correlated with affective commitment and with performance score.

Affective commitment is not significantly correlated with change success and with performance

score.

The analysis of the correlations of the project teams show that there are almost no significant
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relationships between the model variables in figure 3.3. A possible cause of this may be the

very low number of respondents. Therefore the survey results of the project teams will not

be included in the further analysis of the research model. Because the effect size is independ-

ent of the sample size, the most notable correlations of the project teams will be discussed below.

The correlation analysis shows that the variables training (r = .31), communication climate (r =

.36) and need for change (r = .36) are clearly positively correlated with readiness. It is remark-

able, however, that the variables timeframe (r = -.18), benchmarks (r = -.12) and communication

supplier (r = -.12) are negatively correlated with readiness, although this correlation is low. This

means that when the score of one of these latter variables increased, the readiness decreased.

Affective commitment is positively correlated with customer satisfaction (r = .34), but is neg-

atively correlated with performance score (r = -.28). This is inconsistent with the results of

the correlation analysis of end users, where affective commitment is positively correlated with

performance score (r = .64). However, just like for end users, readiness is positively correlated

with performance score (r = .12).
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5.3 Regression analysis end users

The regression analysis for the end users was performed based on the results of the correlation

analysis. The independent variables which have a significant relationship to the dependent

variable readiness were entered as independent variables in the regression analysis. After this,

a structural equation model (SEM) analysis, using the IBM SPSS AMOS 26 program, was

performed. The SEM analysis also tested the mediation effects of readiness in the relationship

between the significant independent variables and the dependent variables customer satisfaction

and performance score. Figure 5.1 and 5.2 and table 5.5 shows the final model with regression

results.

Figure 5.1: Regression Analysis of the final end users model part 1

The input of the regression analysis for the end users consisted of nine different independent

variables. The method that was used was the forced entry, so all nine independent variables
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Table 5.5: Multiple regression analyse independent variables people, system, and project and
dependent variable readiness end users

Level of restriction t p β F df p adj. R2

Overall Model 33.65 9, 62 .000*** 0.81
(constant) -0.71 0.48 -0.22
Training -1.22 0.23 -0.10
Self-efficacy 1.11 0.27 0.04
Behavioural Attitude 2.51 0.02* 0.21
Cognitive Attitude -2.86 0.01** -0.33
System Quality 5.77 0.00*** 0.47
Communication Climate 1.22 0.23 0.08
Need for Change 2.44 0.02* 0.11
Change Agent 4.23 0.00*** 0.24
Management Support 3.42 0.00*** 0.28
* p < .05 (2-tailed)
** p < .01 (2-tailed)
*** p < .001 (2-tailed)

were entered into the model in one step to analyze which still have a significant relationship with

the dependent variable readiness. Table 5.5 shows that the overall model is significant (F(9, 62)

= 33.65, p < .001, R2 = 0.81) and that six independent variables are significant predictors of

readiness, namely behavioral attitude (β = 0.21, p = .02), cognitive attitude (β = -.33, p < .01),

system quality (β = 0.47, p < .001), need for change (β = 0.11 p = .02), change agent (β =

0.24, p < .001) and management support (β = 0.28 p < .001).

5.3.1 Regression analysis people, system, and project

People

The regression analysis shows that training and self-efficacy are no significant predictors of read-

iness anymore. Therefore hypotheses 1A1 and 1A2, stating that training and self-efficacy are

positively related to readiness, are both rejected. Therefore, the overall hypothesis (H1A) that

knowledge and skills are positively related to readiness is rejected (Table 5.6).

Behavioral attitude is significantly positively related to readiness (β = 0.21, p = .02), so hypo-

thesis 1B1 is confirmed. Cognitive attitude is also significantly related to readiness, only this

relationship is now negative (β = -.33, p < .01). However, as the correlation analysis revealed

that cognitive attitude is significantly positively related to readiness, this negative sign is prob-

ably a statistical artefact, the suppressor effect. This means that hypothesis (1B2) that there is

a positive relation between cognitive attitude and readiness is rejected. Affective attitude is not
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significantly related to readiness (Table 5.3) and therefore hypothesis 1B1 is rejected. As a result

the general hypothesis that the independent variables of attitude have a positive relationship to

readiness can only partly be confirmed, because only behavioral attitude is significant positively

related to readiness (Table 5.6).

System

System quality is a significant positive predictor of readiness (β = 0.47, p < .001), so hypothesis

2A is confirmed.

Project

Change agent is significantly positively related to readiness (β = 0.24, p < .001), so hypothesis

3A1 is accepted. Key people support is not significant related to readiness (Table 5.3). Therefore,

hypothesis 3A2 is rejected. As a result, hypothesis 3A, the independent variables of employee

support are positively related to readiness, is partly confirmed (Table 5.6).

Hypothesis 3B, the communication independent variables are positively related to readiness, is

also party accepted. Only the factor need for change is significantly positively related to readiness

(β = 0.11 p = .02), so hypothesis 3B3 is confirmed. The independent variable communication

climate is positively correlated with readiness but is not significantly related to readiness in the

regression analysis (Table 5.5). So, hypothesis 3B1 is rejected. Benefits and rewards turned out

to be an unreliable construct (chapter 4.4), and therefore hypothesis 3B2 cannot be tested.

Management support is significantly positively related to readiness (β = 0.28 p < .001), so hy-

pothesis 3C is accepted (Table 5.6).

5.3.2 Regression analysis readiness, commitment and change success

Table 5.7 and figure 5.2 show the results of the regression analysis between the independent

variables, readiness and affective commitment, and the dependent variables performance and

customer satisfaction. The hierarchical regression method was used to determine the relation-

ships between these independent and dependent variables. The independent variable readiness

was added first to the model, after which affective commitment was added to the model.
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Table 5.6: Hypothesis results variables People, System and Project end users

Hypothesis Description Confirmed

1A Knowledge and skills → readiness (+) No
1A1 Training → readiness (+) No
1A2 Self-efficacy → readiness (+) No

1B Attitude → readiness (+) Partly, only behavioral attitude
1B1 Affective attitude → readiness (+) No
1B2 Behavioral attitude → readiness (+) Yes
1B3 Cognitive attitude → readiness (+) No

2A System Quality → readiness (+) Yes
3A Employee support → readiness (+) Partly, only change agent
3A1 Change agent → readiness (+) Yes
3A2 Key people support → readiness (+) No

3B Communication → readiness (+) Partly, only need for change
3B1 Communication climate → readiness (+) No
3B2 Benefits and rewards → readiness (+) Not tested
3B3 Need for change → readiness (+) Yes
3C Top Management → readiness (+) Yes

Readiness is positively significantly related to customer satisfaction (β = 0.69, p < .00), if only

this independent variable is included in the model. When the independent variable affective

commitment is also included in the model, readiness is not significantly related to customer sat-

isfaction anymore (β = 0.14, p < .22). This positive relationship is the cause of a statistical

artifact, which is probably caused by the strong correlation (r = .81) between readiness and

affective commitment (Table 5.3). The VIF score between readiness and affective commitment is

3.11. In general, VIFs scores of 2.5 or higher are considered as an indication of multicollinearity,

meaning that it becomes more difficult to distinguish the independent contribution from the

variables (Johnston et al., 2018). Therefore hypothesis 4A1 is only supported for the model of

one independent variable.

Figure 5.2: Regression Analysis of the final end users model part 2
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Table 5.8 shows that readiness is significantly positively related to performance (β = 0.71, p <

.001), if only this independent variable is included in the model. When the independent variable

affective commitment is also included in the model, readiness is negatively significantly related to

performance (β = -0.63, p < .02). This negative relationship is probably the cause of a statistical

artifact, which maybe caused by the strong correlation and the possible multicollinearity between

readiness and affective commitment (table 5.3). Therefore hypothesis 4A2 is only supported for

the model of one independent variable. So hypothesis 4A is only accepted for the models of

the independent variable readiness. Hypothesis 4B, commitment is positively related to change

success, is only accepted for affective commitment, as the behavioral and cognitive commitment

variables turned out to be unreliable constructs. The relationship between affective commitment

and customer satisfaction (β = .43, p < .001) and affective commitment and performance (β =

0.71, p < .01) are both positive and significant. Therefore, hypotheses 4B1 and 4B2 are accepted

for affective commitment (table 5.7).

Table 5.7: Multiple regression analyse independent variables readiness and affective commitment
and dependent variables customer satisfaction and performance end users

Level of restriction t p β F df p adj. R2

Model 1A: Customer satisfaction 81.62 1, 71 0.00*** 0.53
(constant) 4.75 0.00*** 1.25
Readiness 9.03 0.00*** 0.69
Model 1B: Customer satisfaction 81.40 2, 70 0.00*** 0.69
(constant) 3.32 0.01** 0.75
Readiness 1.23 0.22 0.14
Affective Commitment 6.19 0.00*** 0.43
Model 2A: Performance score 14.59 1, 71 0.00*** 0.17
(constant) 6.49 0.00*** 4.12
Readiness 3.82 0.00*** .71
Model 2B: Performance score 29.26 2, 70 0.00*** 0.46
(constant) 5.33 0.00*** 2.95
Readiness -2.33 0.02* -0.63
Affective Commitment 6.05 0.00** 0.71
* p < .05 (2-tailed)
** p < .01 (2-tailed)
*** p < .001 (2-tailed)

Table 5.8: Hypothesis commitment, readiness, change success

Hypothesis Description Confirmed

4A Readiness → Change success (+) Yes
4A1 Readiness → Customer satisfaction (+) Yes
4A2 Readiness → Performance score (+) Yes

4B Commitment → Change success (+) Only for affective commitment
4B1 Commitment → Customer satisfaction (+) Only for affective commitment
4B2 Commitment → Performance score (+) Only for affective commitment
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5.4 Structural Equation Modeling analysis

Two different SEM models have been analyzed. The first model (figure 5.3) has the six inde-

pendent variables, which are significant related to readiness, as manifest exogenous variables.

The endogenous readiness manifest examines the relationship between readiness and customer

satisfaction. The path analysis of this starting model, performed with the IBM SPSS AMOS 26

program, shows that the fit of the model is not yet acceptable (RMSEA = .286, and CFI = .895).

A model should have a score higher than 0.90 for CFI, NFI, GFI and IFI and a score lower than

0.08 for RMSEA in order to have an acceptable fit (Hair et al., 2013). To achieve this, three

additional relationships have been added to the initial model, namely those of cognitive attitude,

system quality and change agent to customer satisfaction. These relationships were suggested

by the IBM SPSS AMOS program. The analysis of the revised model shows that this model had

scores of CFI, NFI, GFI and IFI that are higher than 0.90. The score of RMSEA is 0.087, which

is slightly higher than the threshold, but still acceptable.

Figure 5.3: SEM Model Customer Satisfaction, df = 3, 28, GFI = .985, RMSEA = .087, NFI =
.987, CFI = .995, IFI = .995, X2 = 4.638, X2/df = 1.546
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The model shows that all six independent variables that are significantly related to readiness in

the regression model (section 5.3), also have a significant relation to readiness in this SEM model.

This means that the results of hypotheses 1 to 3 are not revised. The additional relationships

that the variables have with customer satisfaction will be discussed below.

Figure 5.4: SEM Model Performance Score, df = 3, 28, GFI = .974, RMSEA = .155, NFI =
.976, CFI = .983, IFI = .985 X2 = 8.174, X2/df = 2.725

The second model (figure 5.4) has also the six manifest exogenous variables, which are proposed

to be related to readiness. In addition the endogenous readiness manifest examines the relation-

ship between readiness and performance score. The analysis of this model, shows that the fit of

the model is not yet acceptable (RMSEA = .358 and CFI = .823). To achieve a model with an

acceptable fit, three additional relationships have been added to the initial model, namely the

relationships of behavioral attitude, need for change and change agent respectively to customer

satisfaction. These relationships were suggested by the modification indices of IBM SPSS AMOS

program. The fit measures shows that this model is still not acceptable. The scores of CFI, NFI,
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GFI and IFI are higher than 0.90. The score of RMSEA is 0.155, which is much too high. This

model will therefore not be considered for the remainder of the SEM analysis. The hypotheses

one to three are therefore only confirmed for the first SEM model, so with the change success

variable customer satisfaction.

Table 5.9: Direct, Indirect and Total effect SEM analyse end users

Behavioral
Attitude

Cognitive
Attitude

System
Quality

Need for
Change

Change
Agent

Management
Support

Readiness

Direct
Effect

Readiness .161* -.340** .478*** .137*** .284*** .307*** -
Customer
Satisfaction

- .177 .486** - .294*** - .063

Indirect
Effect

Customer .010 -.021 .030 .009 .018 .019 -
Satisfaction (100%) (13%) (6%) (100%) (6%) (100%) -

Total Effect

Readiness .161 -.340** .478** .137** .284** .307** -
Customer
Satisfaction

.010 .156 .516** .009 .312** .019 .063

* p < .05 (2-tailed)
** p < .01 (2-tailed)
*** p < .001 (2-tailed)

Table 5.9 and figure 5.3 indicates that there is no direct significant relationship between readiness

and customer satisfaction. This means that no mediation effect of readiness in the relationship

between the exogenous manifests and customer satisfaction is possible. Therefore, these hypo-

theses will all be rejected (Table 5.10). The values of direct, indirect and total effects of table

5.9 are explained below.

5.4.1 Sem Analysis Mediation

Behavioral attitude has no direct effect to customer satisfaction, therefore there is no mediation

effect, only a non-significant indirect effect (IE = .010, LLCI = -.023, ULCI = .079) . The direct

effect of cognitive attitude to customer satisfaction is positive, but not significant (b = .177, p =

0.08). The indirect effect of cognitive attitude through readiness to customer satisfaction (IE =

-.021) is not significant (LLCI = -.131, UCLI = .134). The total effect is .156, but not significant.

13% of the total effect is explained by the indirect effect.
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Table 5.10: Changed hypothesis SEM model

Hypothesis Description Confirmed

4A Readiness → Change success (+) No
4A1 Readiness → Customer satisfaction (+) No
4A2 Readiness → Performance score (+) No

5A Readiness fully mediates the relation of people to change success No
5A1 Readiness fully mediates the relation of training to customer satisfaction No
5A2 Readiness fully mediates the relation of self-efficacy to customer satisfaction No
5A3 Readiness fully mediates the relation of affective attitude to customer satisfaction No
5A4 Readiness fully mediates the relation of behavioral attitude to customer satisfaction No
5A5 Readiness fully mediates the relation of cognitive to customer satisfaction No
5A6 Readiness fully mediates the relation of training to performance score No
5A7 Readiness fully mediates the relation of self-efficacy to performance score No
5A8 Readiness fully mediates the relation of affective attitude to performance score No
5A9 Readiness fully mediates the relation of behavioral attitude to performance score No
5A10 Readiness fully mediates the relation of cognitive attitude to performance score No

5B Readiness fully mediates the relation of system quality to change success No
5B1 Readiness fully mediates the relation of system quality to customer satisfaction No
5B2 Readiness fully mediates the relation of system quality to performance score No

5C Readiness fully mediates the relation of project to change success No
5C1 Readiness fully mediates the relation of change agent to customer satisfaction No
5C2 Readiness fully mediates the relation of key people support to customer satisfaction No
5C3 Readiness fully mediates the relation of communication climate to customer satisfaction No
5C4 Readiness fully mediates the relation of need for change to customer satisfaction No
5C5 Readiness fully mediates the relation of benefits and rewards to customer satisfaction No
5C6 Readiness fully mediates the relation of management support to customer satisfaction No
5C7 Readiness fully mediates the relation of change agent to performance score No
5C8 Readiness fully mediates the relation of key people support to performance score No
5C9 Readiness fully mediates the relation of communication climate to performance score No
5C10 Readiness fully mediates the relation of need for change to performance score No
5C11 Readiness fully mediates the relation of benefits and rewards to performance score No
5C12 Readiness fully mediates the relation of management support to performance score No

The direct effect of system quality to customer satisfaction is positive and significant (b = .486, p

< .001). The indirect effect of system quality via readiness (IE = 0.030) to customer satisfaction

is not significant, because the interval includes zero (LLCI = -.102, ULCI = .134). The total

effect is .516 and significant. 6% of the total effect is explained by the indirect effect.

The direct effect of change agent to customer satisfaction is positive and significant (b = .294, p

< .001). The indirect effect of change agent via readiness (IE = 0.018) to customer satisfaction

is not significant, because the interval includes zero (LLCI = -.062, ULCI = .106). The total

effect is .312 and significant. 6% of the total effect is explained by the indirect effect.
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Need for change has no direct effect to customer satisfaction, therefore there is no mediation ef-

fect, only a non-significant indirect effect (IE = .009). Management support has no direct effect

to customer satisfaction, therefore there is no mediation effect, only a non-significant indirect

effect (IE = .019).

In conclusion, it appears that none of the mediation analysis is significant. So readiness does not

mediate the relationship between the independent variables and change success. In addition, the

indirect effect percentage of the total effect indicates that these are quite low. As a result, the

noticeable effect of the mediation will be low.

5.5 Analysis open questions project teams

The open questions from the survey were analyzed using coding. The codes are determined

as follows. After studying the answers, it became clear that several subjects were mentioned

several times by the respondents. These answers were marked per respondent. For example, if

a respondent gave an answer on the subject of communication, then this answer was marked as

a communication code. After all the answers were coded, they were assigned to one or more of

the subjects to which they related. The subjects could be satisfaction, project success, customer

satisfaction and improvement factors. The coding indicates how often they are mentioned inside

a subject. This attempts to provide insight into the most important coding per subject. The

subjects project success and customer satisfaction relate to the general attitude of a respondent

with regard to the success of and satisfaction with a project. The subjects of satisfaction and

improvement factors apply to this case study, since they ask specific questions about Van Meijel’s

performance. After a quick scan of the answers, codes are created per subject. Table 5.11 shows

these codes per subject. Appendix B gives the description of these codes. The codes have the

same definitions in each subject.

5.5.1 General Factors

The topics support of the customer (52%) and reliability of the supplier (38%) are, according to

the project teams, the most important to generate customer satisfaction (Figure 5.5). According

to the respondents, support has to do with two important factors. The quick fix of problems
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Table 5.11: Coding-names per subject questionnaire project team

Satisfaction Project Success Customer Satisfaction Improve factors

Collaboration Collaboration Support Project definition
Application Satisfaction Quality Support
Support Cost Reliability Share experiences
Communication Lead time Communication Standardization
Added value Added value Lead time Evaluation
Expectation management Achieve objectives Expectation management Tendering process
Availability Collaboration Layout
Satisfaction end users Knowledge
Lead time Communication
User support No improvements
Branch knowledge

(73%) and the availability of suppliers’ employees to ask questions or offer support (45%) are

mentioned as the most important points of support. This concerns the support that is offered at

the end of an implementation process. In all cases, reliability is about how reliable and honest

the supplier is to the customer. This means that the supplier complies with his agreements and

is committed to a long-term relationship with the customer.

Figure 5.5: Factors Customer Satisfaction (N=21)

Figure 5.6 shows the factors about project success. The figure shows that satisfaction of the

implementation project (81%) and the achievement of objectives (62%) are the most important

topics when it comes to project success. According to the respondents, satisfaction mainly relates
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to the satisfaction that the end users have with the working method in the new situation (82%),

so the application functionality should enable to perform well. In addition, 41% indicate that the

satisfaction of all stakeholders is important for project success. The achieved objectives relate

to the quality (92%), the costs (54%) and the lead time (38%) of an entire project. The quality

requirements that are set prior to a project must be realized afterwards in order to be considered

successful. Minimal overruns of the lead time and costs are important because the respondents

consider it important that a project is finished on an agreed date, though respondents also indic-

ated that they understand that the implementation of new technologies sometimes takes longer

or that the costs are higher than estimated.

Figure 5.6: Factors Project Success (N=21)

5.5.2 Case specific factors

Figure 5.7 shows the topics respondents are satisfied and dissatisfied about. Three factors, ad-

ded value (68%), working of the Metacom online application (52%) and collaboration between

supplier and project teams (40%), are often mentioned by the respondents as factors that they

are satisfied with. The added value indicates that the customer sees Van Meijel’s application as

an improvement to the current situation. This can be explained by the fact that many custom-

ers indicate that they have moved from a paper environment to a digital environment, whereby

processes became faster and the amount of errors decreased.
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Figure 5.7: Satisfaction and dissatisfaction categories current situation (N=25)

Half of the respondents are satisfied with the operation of the application. The reasons given by

this group are that the program is easy to learn and is user-friendly. However, 24% of respond-

ents are not satisfied with the operation of the application. This group argues that errors often

occur and that the application sometimes does not fulfill all functions that the customer would

want.

The collaboration factor indicates how satisfied the respondents are with the cooperation with

the supplier. This cooperation mainly concerns the implementation process. Some customers

indicated that a good relationship was established and there was confidence in a good outcome

of the project. Figure 5.5 shows that this reliability is seen by customers as an important general

factor for increasing customer satisfaction. Van Meijel can therefore improve in this regard as

(16%) of the respondents indicate that they are not satisfied with the collaboration during the

implementation phase.

Support is the most common topic of dissatisfaction (32%). The reason given by this group is

that problems are solved slowly (75%) and that there is little availability of the consultants to
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support the customer in the follow-up phase (63%). However, Figure 5.5 shows that support

can lead to an increase in customer satisfaction, since 52% of the respondents think this is im-

portant. The support after the implementation phase should therefore be improved at Van Meijel.

Figure 5.8 shows the most important factors that Van Meijel can improve in order to increase

customer satisfaction. It appears that especially the support factor (57%) can be improved.

Based on the analysis of Figures 5.5 and 5.7, this is no surprise. According to the respondents,

the support is too slow and the availability of the consultants is too low. The other factors have

a maximum score of 14%, there is not much to be gained by improving these factors.

Figure 5.8: Improvements factors Van Meijel (N=21)
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6 Conclusion and Discussion

6.1 Conclusion

The aim of this study was to investigate how an application supplier can best support the client

during the implementation of a new working method for their employees. Based on the findings

in the current literature, a model was developed for this research in which the most important

factors are considered predictors for the variable readiness. These independent variables were

training, self-efficacy, attitude, system quality, change agent, key people support, communication

climate, benefits and rewards, need for change, management support, provider quality, bench-

marks, project management, teamwork and time frame. Furthermore the variables readiness and

commitment were considered predictors of the success of the change.

Two target groups were investigated to test these relationships, the end users and project teams.

The model of the project teams turned out to be invalid. Based on the results of the regression

analysis, the end users indicated that a number of independent variables had a significant rela-

tionship with readiness. The variables behavioral attitude, system quality, management support,

need for change and change agent were positively significant related to readiness. On the other

hand, cognitive attitude was negatively related to readiness. The regression analysis also showed

that there was no significant relationship between readiness and performance score and customer

satisfaction, despite the high correlations between readiness and the factors of change success.

There was even a negative relationship between readiness and performance score. Affective com-

mitment turned out to be positively related to performance score and customer satisfaction.

The SEM analysis confirmed the relationships between the independent variables and readiness.

However, this analysis also indicated that there is no significant relationship between readiness

and change success. This meant that readiness did not mediate the relationship between the

independent variables and change success.

The qualitative research showed that the project team members considered support, reliability,

satisfaction of stakeholders and achieving objectives as the most important when it comes to

project success and customer satisfaction. Furthermore, they indicated that Van Meijel can im-

prove especially on the support aspect.
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In conclusion, the supplier must ensure a high value of affective commitment, behavioral atti-

tude, system quality, management support, need for change and change agent in order to achieve

an increase in change success. These values mainly relate to the satisfaction of the end users.

To also satisfy the project team, the supplier must be reliable and reach its goals as much as

possible. In addition, the supplier of the application should provide a high quality service level.

6.2 Limitation

6.2.1 Power

The developed model cannot be examined for the project team because there are no signific-

ant correlations between the different variables. The cause of the lack of significance of these

correlations is probably the low number of respondents. There were 29 valid respondents who

completed the project team survey. These respondents came from 19 different companies, which

means that there has been a response from 66% of the companies. However, every company has

an average of only 1.5 respondents. While according to Van Meijel employees, an average project

team of a client consists of 3 to 4 people. This means that a total of at least 83 respondents were

approached, so there is only a response rate of 33%. According to Dey (1997), a low response

rate leads to poor representation of the population. As a result, it is possible that the results

due to the low response rate show large differences between the respondents, this makes it more

difficult to draw conclusions. However, there is no clarity in the literature to the minimum

acceptable response rate. A common number for a representative sample is 70% (Johnson and

Owens, 2003). In the case of the project team, the response rate is far too low, to be considered

representative.

To test this assumption for the project teams, an ad hoc G*power analysis was performed (Ap-

pendix C). This analysis shows that none of the variables has a power of more than 54%, where

at least 80% is desired (Faul et al., 2009). This percentage is based on the absolute correlation

found in correlation analysis. The results confirm that the sample size was too small to carry

out decent analyzes for the project teams.

The G*power analysis of the sample from the end users shows that only the correlations between

affective attitude (power = 6%) and key people support (power = 48%) with readiness have
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a too low power. The other correlations all have a power of 95% or higher. This means that

the sample size of 73 end users is large enough for the correlation analysis. The power for the

two regression models is 100% (Appendix D). So the sample size is acceptable for the regression

analysis. The minimum number of respondents in a sample for an SEM analysis with an effect

size of 0.3 and a power of at least 80% is 400 (Westland, 2010). This means that the sample size

of the end users is too low to perform a reliable SEM analysis.

In conclusion, it appears that the power for the project teams is much too low and that reliable

SEM analyzes cannot be performed with these sample sizes the project teams. The sample size

is also too low for the end users, therefore the results of the SEM analysis of the end users must

be carefully interpreted.

6.2.2 Qualitative research project teams

The quantitative research that was conducted during the project teams survey contained of

several open questions. The respondent was not required to complete these questions. As a

result, only 21 respondents ultimately completed these open questions (response rate is 25.3%).

This means that there is a chance that these respondents are not a proper representation of the

population. In addition, it is better to conduct personal interviews with the project teams to

collect more and complete information. Respondents are more willing to tell their opinion during

an interview because there is a relation between researcher and respondent (Marelli, 2008). In

addition, the interviewee can also be questioned in more detail about the exact meaning of the

answers. With open questions, the interpretation of an answer lies with the researcher. As a

result, errors can be made in the interpretation that decrease the validity and reliability of the

research. To increase reliability, a second researcher should also have conducted his/her own

analysis of the open questions. The analyzes and coding of the first and second researcher would

then be compared and an agreement on the best coding method could be reached. This would

increase reliability.

6.2.3 Cross-sectional study

The study that has been conducted is a cross-sectional study. The questions were asked to all

respondents at the same time. The results show that, for example, readiness was not positively
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related to the factors of change success. The cross-sectional investigation can be a reason for

this. Because the questions were asked to the respondents at the same time, there may have

been a difference in interpretation of the questions. Respondents who have been working with

the application for two years may be more inclined to say that they were ready for the changes

after the training and during the implementation process. However, it is likely that this group

has forgotten how they really felt about the change a few years ago. Due to positive experiences

with the application, they may be much more positive about the change than they actually were

at the time of implementation. Respondents who have just completed the change process, and

who have had a negative experience with it, can in turn respond more negatively to the questions

than they were at the start of the change. A longitudinal study might therefore fit better with

the aim of this study.

6.3 Discussion and Theoretical Implications

The results of this study show that a large number of the hypotheses have been rejected. In this

paragraph, these results will be discussed and new insights will be derived.

According to the literature, all independent variables from the categories people, system quality

and project should have been positively related to readiness. However, the regression analysis

shows that only the independent variables behavioral attitude, system quality, change agent,

need for change and management support are positively related to readiness. This partially

confirms the investigations of Bouckenooghe (2010), Amini and Sadar Safavi (2013) ,Lines and

Reddy Vardireddy (2017) and Self (2007). The cognitive attitude, on the other hand, has a

negative relationship with readiness. This is contrary to the research of Bouckenooghe (2010),

who claims that cognitive attitude also is positively related to readiness. The other independent

variables are not significantly related to readiness. However, current literature shows that the

factors training (Chunningham et al., 2003), self-efficacy (Lines and Reddy Vardireddy, 2017),

affective attitude (Bouckenooghe, 2010), key people support (Self, 2007), and communication cli-

mate (van den Heuvel et al., 2015) are positively related to readiness. Various reasons may have

caused these contradicting findings. It has been demonstrated for the key people support and

affective attitude variables that the G*Power is too low to consider it a reliable measurement.

This means that the sample size is too low for these variables. A reason for all variables may

be that a cross-sectional study has been performed, instead of a longitudinal study. Because of
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this there can be a difference between the answers of the respondents, based on the time period

during which they have already worked with the application. Another cause may be that for the

variables training, self-efficacy, cognitive attitude, key people support and management support

there are demonstrable differences between the answers of the respondents from different com-

panies. However, these answers have been combined, while they differ significantly, which may

have influenced results.

The investigations of Weiner (2009) and Golembiewski (2000) claimed that readiness is positively

related to change success and, are in contrast to the results of this research. According to the

SEM model and the regression model, readiness is not positively related to change success. An

explanation for the difference can be that the response rate is too low or that the items about

readiness have been translated incorrectly. A reason for this may be that the merging of indi-

vidual readiness and organizational readiness should not have happened, while the Cronbach’s

alpha score allowed this. The definitions of these concepts are so different that by combining

them, an unreliable variable may have arisen. Another reason could be the significant difference

between the answers of the respondents from different companies. However, these answers are

combined to get one dataset. As a result, the ratio in the data set have changed in such a way

that the variable readiness has become less useful. The reason that the SEM analysis does not

show a clear significant relationship is partly due to a low number of respondents. As described

earlier, there should have been at least 200 respondents to give the SEM model a power of 80%.

However, there were only 73 respondents, so the power of the model was too low to actually

produce reliable analyses.

When only readiness is used as predictor to change success in the regression model, readiness

is positively significantly related to change success. An explanation for this may be that there

is a statistical artifact, which can partly be caused by the high correlation between readiness

and commitment and the previously proven reciprocally relationship between these two variables

(Madsen et al., 2005; Santhidran et al., 2013). After all, it seems unlikely that the construction

sector differs so much from many other sectors where this connection has already been demon-

strated. So follow-up research may prove these connections.

This research focused entirely on the construction sector. This sector is not very innovative and

little research is availablee about managing changes in this sector (Winch, 1998). The avail-
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able literature shows that there are several important variables that can influence the change.

These variables are commitment of senior management, communication of benefits for employees,

change agents, timescale and training (Lines and Reddy Vardireddy, 2017). The results of the

current study show that top management support, or commitment of management and change

agents, indeed influence readiness. This partly confirms the research of Lines and Reddy Var-

direddy (2017). However, the other variables have no significant influence on readiness, according

to this study. One new variable appears to have an influence in the construction sector, in order

to increase the readiness to change among end users, namely the variable system quality. Fur-

thermore, the SEM analysis showed that system quality and change agent also directly influence

the customer satisfaction, and thus the change success in the construction sector.

The conclusions of this study on the independent variable’s provider quality, benchmarks, project

management, teamwork and time frame is limited. This is because of the project team model

showing no significant correlations due to a low power for each variable (maximum power =

52%). As a result, it cannot be demonstrated that these variables have an significant influence

on readiness to change for the construction sector. However, when the non-significant correl-

ations are studied, it appears that timeframe, benchmarks and communication supplier are all

negatively correlated with readiness, which contrasts with what has been found in earlier lit-

erature. In addition, affective commitment also appears to be negatively correlated with the

performance score for the project teams. The reason for this negative correlation may be the

difference between a cross-sectional study and a longitudinal study. It is reasonable to assume

that the respondents who have been working with the application for a long time, respond based

on the experiences they have had with the application. This makes it difficult to find out if they

would give the same answers compered when the change actually took place.

The quantitative data showed that project team respondents think that it is important that

objectives, regarding money and time, are achieved and that the employees of the supplier must

be reliable, must build an available application that meets the wishes of all stakeholders, espe-

cially to the requirements of the end users, and must be available to provide support during the

follow-up phase. This suggests that the quality of the provider is important in order to make

a well-functioning solution, while adhering to a previously drawn up implementation plan. It

seems that in a study where the developed model is valid for the project teams, variables of the

provider quality and implementation plan factors are certainly related to readiness and probably
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also change success.

6.4 Practical Implications

The practical implications focus entirely on the case study of this research, namely on Van Meijel.

Four recommendations are proposed to Van Meijel to make a change more successful.

6.4.1 The Closer

As a first recommendation, Van Meijel should appoint or accept a ”closer”. This person will be

responsible for the follow-up phase. The role that the ”closer” assumes will be as follows. (S)he

is responsible for the follow-up phase of a project. This means that questions and problems with

the application end up with him/her. The ”closer” tries to come up with a solution him/herself

and if this fails, (s)he asks help from a consultant. This avoids problems and questions being

posed directly to the consultant, and faster first-line support is provided because the consultant

usually has no time for this. In addition to solving first-line problems, the ”closer” will also

be involved in the other phases of the project. The ”closer” will support the customer during

the test and pilot phase and will check with the end user whether he is satisfied. In addition,

(s)he is also responsible for supporting the entire change process of the customer. This means

that after conversations with the client’s stakeholders (s)he can decide about the best way to

implement the application. As a result, Van Meijel retains control of the entire process and can

make adjustments quickly if the situation changes. The appointment of a ”closer” will ensure

that support runs better, there will be a faster response and solutions will be put forward faster.

In addition, this role ensures that Van Meijel has an influence on the smooth implementation of

the application, as well as having an influence on the development of the application.

6.4.2 Change agent in project team

The composition of the customer’s project team will have to be adjusted to ensure that a change

agent can be deployed. According to earlier research by Rowland (2007) and this research, a

change agent is important to increase the success of the change. The results of the end users show

when experience of change agent increased, the readinessss, affective commitment and change
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success also increased. The change agent should therefore be included as a standard member

of the client’s project team. The conditions that the change agent must meet is that (s)he will

use the new application by him/herself after introduction and will be close to other users to

provide them with information. In practice, this means that Van Meijel must insist on an end

user cooperating from the start of the project at every customer. This allows the requirements

of the end users about the new application to be considered immediately and them being able

to influence the entire implementation process, i.e. there is a more user centered design method.

This will also ensure that the end user fulfilling the role of a change agent can enthuse other end

users and answer questions on the work floor. As a result, end users will notice the influence of

the change agent more easily and will consequently label the change as success more quickly.

6.4.3 System quality

Another recommendation for Van Meijel is to improve system quality. This research has shown

that system quality influences the readiness and customer satisfaction of the end users. Van

Meijel must therefore ensure that the end users are satisfied with the application. Currently, the

application often shows errors, is not entirely user-friendly and the layout is old-fashioned. Van

Meijel, however, uses a platform of which they are not administrators themselves. This platform

will be updated in the second half of 2020 and will, among other things, be given a new and

more user-friendly layout. It is important for Van Meijel to properly monitor this update. This

means that after the launch of the new version of the platform, Van Meijel must check with

customers whether it meets their expectations. If the new update does not meet expectations,

Van Meijel must approach the supplier of the platform and try to enforce new changes. Van

Meijel will have to appoint a user experience designer to guarantee this quality. This person is

responsible for designing a meaningful and pleasant user experience of a software application.

Since the implementation of the update takes at least another six months, it is also advisable for

Van Meijel to act now.

These actions relate to the errors and the user-friendliness of the application. By carrying out a

better test phase, the errors will be reduced. This test phase now often depends on the customer,

which is why Van Meijel will have to support the customer more often and take part of the test

phase itself into account. In practice, this means that the pilots will take longer and that the

projects run out time. However, big errors in the follow-up phase can be avoided. To make the
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application more user-friendly, Van Meijel will have to offer different manuals to the end users of

the customer for each delivery. By making basic manuals, every employee can quickly find out

how to work with the application in the basic. Subsequently, in-depth manuals are available for

end users who want to be able to do more with the application. In this way it must become easier

for the end user to work with the new application. Van Meijel will be able to hire a technical

writer to create manuals. This technical writer specializes in writing technical documents, such

as manuals, attachments and instructions for use and maintenance. Another option is that the

”closer” takes this role and possibly follows a training as a technical writer.

6.4.4 Communication need for change

The last recommendation for Van Meijel is to help the customer with communication within his

company. The end users indicate that they consider a change more successful if a clear need for

change is created within the company. Van Meijel can support the customer in this by offering

a communication package. This communication package should contain information brochures

for the employees of the customer. In addition, videos could be made, showing the benefits of

the application quickly and easily for end users. The existing videos are mainly focused on the

members of the project team, and therefore do not fit the end user target group. The marketing

department will therefore have to record a new video clip together with the consultants for the

end users. In addition, Van Meijel can also offer the customer to give a presentation together

with the change agent to the end users in order to create more understanding for the change

among the employees of the customer. These actions will make the need for change clearer for

end users.

6.5 Future research

The first future research direction that can be performed is to increase the response rate for

the same study and variables. This can be done by selecting larger project teams. In addition,

consideration can be given to offering rewards to respondents who complete the survey. In this

follow-up study it is also important that there are multiple measurements during the study. the

predictors and outcomes should be measured on different points in time, to generate a better

causal relationship between these variables
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A longitudinal study will lead to better relationships being established between the independent

variables and the dependent variables. Such a studies mean that research has to be done at

companies that are going to start a transition process. During the entire change process, the

respondents will be interviewed at different times, whereby the predictors and the outcome ques-

tions are separated. For example, the questions about the variable training can be asked after

the training, while the questions about the satisfaction of the entire process are asked at the end.

By doing this at several companies in this way, a better cause-and-effect relationship will arise

between the predictors and the outcomes. However, this research will have to be conducted over

a long period of time, since an average process at Van Meijel takes at least half a year to a year.

A further exploratory study can be conducted into the influence of the independent variables on

affective commitment. The developed model predicted that there was no relationship between

the independent variables of people, system quality and project with the dependent variable

commitment. However, according to the strong relationship between readiness and commitment,

it is possible that the independent variables of readiness also influenced the dependent variable of

commitment. It is therefore interesting in a follow-up study to investigate which factors influence

the affective, normative and continuance commitment.

Finally, more research can be done into the direct effect of the independent variables on the

variables of change success. In this study, the focus was on the direct effect of the independent

variables with readiness and the effect of readiness on change success. However, the SEM already

show that there are direct relationships between the independent variables system quality and

change agent to change success. These relationships can provide new insights into which vari-

ables are important to increase the chance of a successful change. Therefore, in a follow-up study,

more research will have to be done into the direct effects of the variables of people, system and

project to analyze whether more variables are directly related to change success.
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B. Coding Descriptions

B Coding Descriptions

Table B.1: Coding Descriptions

Code Name Description

Achieve Objectives The application meets the defined objectives
Added value The application results in a better operation and / or financial

situation for the company
Application The operation of the application in general
Availability The availability of the supplier’s employees
Branch Knowledge The knowledge of the supplier in the industry
Collaboration The cooperation between the supplier and the customer
Communication The communication from the supplier to the customer
Cost The total costs of the project
Evaluation The evaluation with the supplier after the end of the project pro-

cess
Expectation management The expectations that a customer have received after discussions

with the supplier’s employees
Knowledge The knowledge that the consultants of the supplier have with re-

gard to the implementation process
Layout The layout of the application
Lead time The duration time of the project
No Improvements The supplier does not have to implement improvements
Project Definition Creating a clear definition of the project and its compliance
Quality The quality of the end product
Reliability The trust that the customer has in the supplier
Satisfaction The satisfaction of all stakeholders
Satisfaction End users The satisfaction of those who actually have to use the application
Share Experiences Sharing experiences between customers from the supplier
Standardization Generalizing processes or solutions from the supplier to the cus-

tomer
Support The support that the supplier provides after taking the application

into process
Tendering Process The tendering phase of the process
User Support The support that the end users give during and after the intro-

duction of the new application
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C. Ad Hoc Power Analysis Project Teams

C Ad Hoc Power Analysis Project Teams

Table C.1: Ad Hoc Power Analysis Project Teams

Variable Effect size (|r|) Power (%) Minimum response
rate (Power = 80%)

To readiness
Training 0.31 40% 76
System Quality 0.05 6% 3134
Communication Climate 0.36 52% 55
Communication Supplier 0.12 10% 540
Need for Change 0.36 52% 55
Time Frame 0.18 16% 237
Benchmarks 0.12 10% 540
Teamwork 0.03 5% 8716
Project Managament 0.09 8% 964
Provider Quality 0.11 9% 643
To Customer Satisfaction
Readiness 0.37 54% 52
Affective Commitment 0.34 47% 63
To Performance Score
Readiness 0.12 10% 540
Affective Commitment 0.28 33% 95
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D. Ad Hoc Power Analysis End Users

D Ad Hoc Power Analysis End Users

Table D.1: Ad Hoc Power Analysis End Users

Variable Effect Correlation Minimum response Regression
size (|r|) Power (%) rate (Power = 80%) Power (%)

To Readiness 100%
Training 0.39 95% 46
Self-efficacy 0.69 100% 11
Affective Attitude 0.03 6% 8716
Behavirioal Attitude 0.39 95% 46
Cognitive Attitude 0.52 100% 24
System Quality 0.73 100% 10
Communication Climate 0.47 99% 30
Need for Change 0.59 100% 17
Change Agent 0.62 100% 15
Key People Support 0.22 48% 157
Managament Support 0.68 100% 12
To Customer Satisfaction 100%
Readiness 0.73 100% 10
Affective Commitment 0.83 100% 7
To Performance Score 100%
Readiness 0.41 97% 41
Affective Commitment 0.64 100% 14
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