Eindhoven University of Technology

MASTER
The influence of individiual process orientation and BPM support culture on the actual and
perceived process conformance and process performance

Benraad, M.M.A.
Award date:
2017

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain

The Influence of Individual Process Orientation
and BPM Supportive Culture on the Actual and
Perceived Process Conformance and Process
Performance
By M.M.A. (Minou) Benraad
BSc. Industrial Design
Student identity number: 0742121

In partial fulfilment of the requirements for the degree of
Master of Science
in Innovation Management

Publishing Date: 17th July 2017

Supervisors:
Dr. O. Türetken, TU/e, IS
Dr.ir. I.T.P. Vanderfeesten, TU/e, IS
Prof.dr.ir. J.J.M. Trienekens, TU/e, IS
Dr. J. van Moll, Philips MR
Ir. Z. Bedawi, Philips MR

TUE. School of Industrial Engineering
Series Master Theses Innovation Management

Subject Headings: Business process management, people, culture, process outcome, process
performance, process conformance, perceived process conformance, process measurement

ii

I.

Abstract

Successful business process management (BPM) requires a holistic view, including the soft factors culture
and people as core values. This research investigates how BPM supportive culture and individual process
orientation influence perceived and actual process conformance and actual process performance. An
online questionnaire, in which 178 employees participated, reveals their perception of process
conformance, culture and individual process orientation. After applying structural equation modeling
methods, we can conclude that BPM culture and individual process orientation have a significant positive
influence on perceived process conformance and BPM culture has a significant positive influence on
individual process orientation. Questionnaire participants worked in the same global enterprise, across
five different locations worldwide. 69 of the 178 participants worked in the same process type, enabling
the unique set-up to compare their actual process outcomes and relating it to BPM culture and individual
process orientation. None of the relationships were significant, from which we can conclude that BPM
culture and individual process orientation do not influence process conformance or process performance
directly. Lastly, in this case there is a discrepancy between perceived process conformance and actual
process conformance.
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II.

Executive Summary

Introduction
Business process management (BPM) involves the active management of business processes, making use
of methods and techniques (Dumas, La Rosa, Mendling, & Reijers, 2013). In order to achieve successful
BPM, a holistic view including people and culture is required (Bandara, Alibabaei, & Aghdasi, 2009;
Ravesteyn & Batenburg, 2010; Trkman, 2010). Business process orientation (BPO) is an organizational
strategy, which involves restructuring the organization in a way it supports the enactment of processes
(McCormack, 2001). This involves, among others, process performance measurement and management,
providing conformance and performance insights (Dumas et al., 2013). These insights lead to corrective
actions to further improve the processes performance, gaining the competitive advantage (Grau &
Moormann, 2014; Kohlbacher, Gruenwald, & Kreuzer, 2011). Process conformance refers to the level of
correct execution of processes and is of special interest for organizations in highly regulated environment.
Detection of non-conformance can result in judiciary pursuits, fines and reputational damage (Kharbili,
Alves de Medeiros, Stein, & van der Aalst, 2008; Speer, 2017; Turetken, Elgammal, Van Den Heuvel, &
Papazoglou, 2012). Actual process conformance can be analyzed based on historic data in BPM systems
by applying techniques such as process mining (van der Aalst, 2011). Comparing this with how employees
perceive themselves as acting conform to the processes, can provide insight on potential discrepancies,
or can possibly serve as a proxy for measuring process conformance. Linking these (perceived) process
outcomes to BPM soft factors can provide insight on how they influence each other.

Hypotheses
Individual process orientation reflects the level of manifestation of BPO in the behavior of an employee
(Leyer, Hirzel, & Jurgen, 2015). The knowledge and process awareness can stimulate the motivation,
commitment and ability to execute processes correctly (Grant, 2011; Kettenbohrer, Beimborn, Eckhardt,
& Leyer, 2016). A BPM supportive culture is an organizational culture that supports BPM objectives. This
culture type provides the context to act conform to processes, for example by circulating user stories and
stimulating teamwork (Kettenbohrer, 2016; Tumbas & Schmiedel, 2013). Furthermore, culture shapes the
attitude and behavior by individuals (de Bruin, 2009). This results in the hypotheses as depicted in Figure
1.

Figure 1: Hypothesized model, influence on perceived process conformance and individual process orientation

A BPM supportive culture and individual process orientation stimulate and involve the behavior of
improving processes and learning about BPM practices and their reasons (Leyer et al., 2015; Rosemann &
Vom Brocke, 2010; Schmiedel, vom Brocke, & Recker, 2013). This leads to correct and efficient processes,
iv

likely to improve process conformance and performance. A positive influence of culture and individual
process orientation are expected, as depicted in Figure 2.

Figure 2: Hypothesized model, influence on actual process conformance and actual process performance

Research approach
Two sources of data were needed to analyze for the hypotheses. An online questionnaire, in which 178
employees participated, measured individual process orientation, BPM supportive culture and perceived
process conformance. Individual process orientation was measured using items from Leyer et al (2015),
BPM supportive culture was measured using a selection of items from Schmiedel et al (2014). Since there
was no measurement model in place for perceived process conformance, we developed multi -scale items.
To determine actual process conformance and performance, event logs from a process in use at all the
global sites were extracted. 69 of the 178 employees who participated in the questionnaire act as a change
analyst in the process , a required role to determine actual process conformance and performance on
individual level. Thus, for the analysis of hypotheses in Figure 1, a sample size of 178 was used and for the
analysis in Figure 2, a sample size of 69 (see Figure 3). For statistical analysis, partial least squares
structural equation modeling and Kruskal-Wallis and Jonckheere-Terpstra tests were applied.

Figure 3: Sources of data and sample sizes
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Results
Results are summarized in Table 1, showing support for the hypotheses involving perceived process
conformance, but rejecting the hypotheses involving actual process conformance and performance.
Table 1: Results of the hypotheses

H1
H2
H3
H4
H5
H6
H7

Hypothesis
Individual process orientation has a positive impact on perceived process
conformance
Individual process orientation has a positive impact on actual process
conformance
Individual process orientation has a positive impact on process
performance
BPM supportive culture has a positive impact on individual process
orientation
BPM supportive culture has a positive impact on perceived process
conformance.
BPM supportive culture has a positive impact on process conformance
BPM supportive culture has a positive impact on profess performance

Result
Supported
Rejected
Rejected
Supported
Supported
Rejected
Rejected

Conclusion and implications
BPM supportive culture and individual process orientation provides employees the ability and willingness
to execute processes correctly. This supports the importance of the holistic approach towards BPM.
However, the same influence cannot be observed on actual process conformance or process performance.
This can be due to the limited reliability of actual process conformance and performance indicators. Richer
data is required to evaluate actual process conformance and performance.
Second, BPM supportive culture has a strong positive influence on individual process orientation. An
environment that stimulates and enables BPM initiatives, stimulates the individual to think and act
process-oriented. However, a relatively low R2 value of individual process orientation implicates that there
are more variables accountable for the variance in the construct.
Practical implications can be derived from these observations. The positive influence of a BPM supportive
culture on both individual process orientation a perceived process conformance confirms the need for
active management of a BPM culture. Guidelines as determined in previous research should be applied
(Schmiedel, 2014; Schmiedel, vom Brocke, & Recker, 2012). Other ways to stimulate employees to
develop their process orientation should be performed, such as providing training and making use of a
BPM system (Kettenbohrer, Beimborn, Eckhardt, et al., 2016; Leyer et al., 2015).
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1. Introduction
An organization that applies business process management (BPM) focuses on processes to organize and
manage work. Processes are chains of events, activities and decisions (Dumas et al., 2013). A processoriented organization is also referred to as a horizontal organization (Ostroff, 1999), because the crossfunctional business processes break down the silo’s (Armistead & Machin, 1997). Multiple studies observe
that business process orientation (BPO) is positively related to financial and non-financial firm
performance (Kohlbacher, 2010; McCormack, 2001; Škrinjar, Bosilj-Vukšic, & Indihar-Štemberger, 2008).
This competitive advantage of processes leads to an increase in organizations motivation in becoming
process-oriented (Kohlbacher, 2010). However, it is reported that many BPM initiatives fail (Brocke, Zelt,
& Schmiedel, 2016). Most organizations put emphasis solely on a change in organizational and
information technology (IT) structure when shifting towards a BPO (van der Aalst, Hofstede, & Weske,
2003). Research towards success factors for BPM observe a need for a holistic framework, including soft
factors as people and culture (Bandara et al., 2009; Ravesteyn & Batenburg, 2010; Trkman, 2010). Figure
4 positions the mentioned concepts. From the point of scope, BPM is enclosed by BPO (Looy, Backer, &
Poels, 2014). BPO is an organizational strategy involving the active management of two of the core values
of BPM, namely Culture and People (de Bruin, 2009; Looy et al., 2014). This is enclosed by BPO & BPM
maturity, a measure to indicate the successful adoption of process orientation and BPM practices.

Figure 4: Positioning BPM, BPO, Culture and People

Process performance measurement and management is an important element of process orientation
(McCormack, 2001), since it helps organizations to track progress towards the underlying organizational
goals of the processes. Several frameworks exist to approach process measurement and to identify
relevant process performance indicators (Van Looy & Shafagatova, 2016). In the end, this should help an
organization to gain the promised benefits of BPM and to outperform its competitors. Several studies
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observe a positive relationship of culture on several dimensions of process performance (Grau &
Moormann, 2014; Kohlbacher et al., 2011).
Process performance is not necessarily the main focus of organizations in managing processes. In certain
industries, products have to comply to strict legal requirements (Kohlbacher, 2010). For example, the
international standard ISO 13485:2003 provides requirements for a quality management system (QMS)
to meet regulatory requirements to medical devices (ISO, 2003). Such a QMS records and communicates
processes throughout the company. Conforming to these processes is getting increasing attention
(Weidlich, Polyvyanyy, Desai, Mendling, & Weske, 2011), as it is a critical requirement for organizational
success (Turetken et al., 2012). If any discrepancies between the a-priori process model and the execution
of the process are found during an external audit, this has major impacts (Speer, 2017). Thus, process
conformance is of great importance to organizations. Previous research on process conformance focuses
on either how to detect and measure non-conformance (Cabanillas, Resinas, & Ruiz-Cortés, 2010; Ghose
& Koliadis, 2007; Ramezani, Fahland, & van der Aalst, 2012; van der Aalst, 2011) or how to achieve
conformance through automation (Giblin, Müller, & Pfitzmann, 2006; Kharbili, Stein, Markovic, &
Pulvermüller, 2008). However, it seems that there is not much known about the influence of soft factors
as people and culture on the process conformance.
This thesis investigates whether the influence of soft BPM factors on perceived process conformance
relates to the influence of soft BPM factors on actual process conformance and performance.

1.1 Research objectives
As stated, process performance and conformance is of great importance for many organizations. The
former helps to realize organizational goals and the latter enables access to markets that require high
quality standards. The field of BPM was previously dominated by an IT view (van der Aalst et al., 2003),
but over the last decade this shifted towards a more holistic approach. Many BPM researchers consider
culture and people as the key drivers for successful BPM projects (Schmiedel, 2014). Hribar and Mendling
(2014) found that the type of culture influences BPM adoption, which is in line with the cultural values
supporting BPM (Schmiedel et al., 2013). To this type of culture, they refer as a BPM supportive culture.
Two proxies measure the level of BPM adoption in the former research, but they do not relate it to process
performance or process conformance. Furthermore, although there exists extensive research towards the
role of culture in BPM, the role of people is researched to a lower extent (Kettenbohrer, 2016). It is the
attitude and behavior by the individual regarding work activities within a process oriented organization,
denoted as individual process orientation, that is a critical success factor for the success of adopting a
process view within the organization (Leyer et al., 2015).
With the systems in use by companies nowadays, such as a QMS, a vast amount of event logs exists (van
der Aalst, Weijters, & Maruster, 2004). Event logs show information about the activities that have been
executed, including timestamps and people who performed it, enabling process performance and process
conformance measurement (van der Aalst et al., 2007). Several techniques exist to analyze performance
and conformance, of which process mining is one. One application of the technique is enhancement,
which refers to the idea that a process model can be improved based on analysis of the event logs, in
terms of performance and conformance (van der Aalst, 2011).
Since soft factors influence the success of BPM initiatives, it might have an influence on process
performance and (perceived) process conformance as well. The objective of this research is to discover
9

how these soft factors relate to process performance and (perceived) process conformance, resulting in
the following research question;
How do BPM supportive culture and individual process orientation influence actual process performance,
actual process conformance and perceived process conformance?

1.2 Contribution
By conducting research in the gap of these soft BPM factors and process outcomes, this thesis delivers
three main contributions to the current state of research.
Firstly, process mining is still an emerging technology, but it neglects its social context (van der Aalst &
Dustdar, 2012). Determining performance and conformance through the application of enhancement
closes the BPM lifecycle, as displayed in Figure 5. However, up until today there is no research conducted
towards how culture and individual behavior relate to process performance, process conformance and
perceived process conformance. A superior process performance and conformance helps organizations
to achieve their goals and gain a competitive advantage. By finding which social factors influence them,
organizations can approach process performance and conformance improvement more effectively and
systematically.

Figure 5: BPM lifecycle

Secondly, process mining can reveal the actual conformance to processes. However, this might differ with
how employees perceive themselves as behaving in conformance to the ideal processes. This research
explores whether an employee’s perceived process conformance is a reliable proxy to measure actual
process conformance.
Thirdly, this research provides a definition for perceived process conformance and develops a multi-scale
item measurement model, which can be used in subsequent research to further explore this concept.
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1.3 Report outline
The next chapter will provide an outline of the theoretical background coming from literature, describing
the constructs and their relationships into more detail. Chapter 3 provides an overview of the research
design. In chapter 4 the data will be analyzed and results will be interpreted. Chapter 5 will elaborate
further on the results. Finally, chapter 6 will draw conclusions and discuss limitations, future research and
practical implications.
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2. Background and Related Work
In order to investigate how soft BPM factors relate to process performance, actual process conformance
and perceived process conformance, the concept of soft factors needed to be investigated into more
detail. This was done through providing an overview of relevant literature about the holistic approach
towards BPM. On the one hand, this revealed which constructs are of importance to the soft side of BPM.
On the other hand, it provides an overview of the relationship between these soft factors and BPM
success. This chapter starts with an overview on the background of BPM and BPO, after which an overview
of relevant literature on culture and people within BPM is provided.

2.1 Business process management
Processes are in place at each organization, they represent “end-to-end work across an enterprise that
creates customer value” (Hammer, 2010). The discipline of business process management (BPM) involves
managing and optimizing the processes (Panagacos, 2012). The view on BPM shifted from being solely
information technology driven (van der Aalst et al., 2003), towards a more holistic understanding
(Hammer, 2010). Hammer (2007) finds leadership, culture, expertise and governance as the four
enterprise capabilities. If the maturity of the enterprise capabilities is low, the maturity of the process is
not able to grow past this level. Rosemann & de Bruin (2005) discover in a Delphi study six core elements
of BPM, namely; strategic alignment, governance, method, information technology, people and culture.
In this case, information technology represents only a part of BPM, whereas the soft factors people and
culture are also considered. The importance of a holistic approach is further emphasized by the notion of
a business process orientation, as described in the following section.

2.2 Business Process Orientation
To successfully implement BPM, Hammer (1996) argues that business process orientation (BPO) is an
essential ingredient. In a BPO organization, the focus is on processes rather than on hierarchies. Three
main elements of BPO are; process management and measurement; process jobs; and process view
(McCormack, 2001). Organizing an organization making use of these elements, supports gaining the
benefits that BPM provides. First, we outline how BPO influences organizational performance, after which
its relation to culture and people is outlined.

2.2.1 BPO and organizational performance
BPO contributes to organizational performance, because it can adapt and improve processes easily to its
changing environment (Burlton, 2001; McCormack, 2001; Zairi, 1997), eliminates redundant activities
(Škrinjar et al., 2008) and provides a thorough understanding of customer requirements and outcomes
(McCormack, 2001; Willaert, Bergh, Willems, & Deschoolmeester, 2007). Researchers observe a positive
impact of BPO on BPM success (Kumar, Lavassani, Kumar, & Movahedi, 2008), organizational
performance, in terms of innovation (Zaheer, Rehman, & Khan, 2010), customer satisfaction (Kohlbacher,
2009) and indirectly on financial performance (Škrinjar & Indihar-Štemberger, 2008). Van Looy et al (2014)
argues that the level of maturity positively influences organizational performance, but is fully mediated
by BPM and process success.

2.2.2 BPO and People
In order to achieve a process orientation on an organizational level, the behavior and attitudes of
employees must be aligned with this orientation (Chen, Tian, & Daugherty, 2009). To which extent they
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incorporate this in their day-to-day work, is expressed by the individual process orientation. We will
examine this aspect further in Section 2.4.

2.2.3 BPO and Culture
BPO is a multi-dimensional construct, of which the dimension culture has in particular a positive
relationship with organizational performance (Kohlbacher, Gruenwald, & Reijers, 2013). Only if the culture
supports teamwork, willingness to change, customer orientation, personal accountability and a
cooperative leadership the company is able to gain the competitive advantages of BPO. This important
soft factor is reviewed in the following chapter.

2.3 Culture
Multiple definitions of the concept culture exist (Kroeber & Kluckhohn, 1952). The context of this scope is
about culture in an organizational context, thus an organizational culture. The most frequently adopted
concept in the field of BPM is based on the work by Schein (2004). Its main idea is that the culture
manifests itself in different levels. Believes and values are defined on an invisible layer, and manifest
themselves on a visible level, represented in actions. In this perspective, culture is defined as a “pattern
of shared basis assumptions learned by a group” (Schein, 2004). Since the emergence of a holistic
approach towards BPM, the dimension culture has received great attention in research. Vom Brocke and
Sinnl (2011) distinguish three relationships between culture and BPM in their literature review, which we
will adapt in this research as well, namely culture as an independent factor, culture as a dependent factor
and a BPM culture.

2.3.1 Culture as an independent factor influencing BPM
There are several papers reporting culture as one of the success factors of BPM. Rosemann and de Bruin
(2005) find six factors that lead to BPM success, of which culture is one. Case studies demonstrate several
cultural obstacles that hinder BPM success, such as resistance to change (Rosemann, de Bruin, & Hueffner,
2004). This hinders BPM success, since traditional financial metrics are kept in place, instead of adapting
new process related metrics. This is in line with the work by Bandara et al (2009). They argue that
“readiness for change” composes together with “formalism in processes” and “abandoning authorities”
the concept of the cultural success factor in BPM. These three dimensions support a business process
orientation. If this orientation is actually lived in an organization, thus it becomes the culture within the
organization, it positively influences delivery time and delivery reliability (Kohlbacher et al., 2011). Hribar
and Mendling (2014) provide more empirical support for observations that culture might hinder or
promote BPM success. The clan culture type, which supports teamwork and commitment (Cameron &
Quinn, 1998), positively relates to BPM adoption success. Whereas a hierarchy culture type, which is
characterized by a formal environment (Cameron & Quinn, 1998), negatively relates to BPM adoption
success. Grau and Moormann (2014) support the notion of informality. They find a positive influence of a
flexible organization with low levels of bureaucracy on process quality. More general, they find a positive
influence of a flexible organizational culture on process quality.

2.3.2 Culture as a dependent factor influenced by BPM
Through interviews with companies, Armistead and Machin (1997) observe a cultural change after the
structural change of implementing process related measurements. Pritchard and Armistead (1999)
observe in European organizations a cultural change due to structural changes as well. Structural changes
involved process-oriented planning and performance measurement mechanisms at the “task level”.
Doherty and Perry (Doherty & Perry, 2001) find a positive influence of process related systems on cultural
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change. They consider it “an essential catalyst for translating espoused cultural values into reality”. It
mainly improves the organizations customer orientation, flexibility and quality focus. This is contrasting
with earlier findings that the implementation of new technology is likely to lead to resistance (Cooper,
1994).

2.3.3 Culture as BPM culture
Armistead and Machin (Armistead & Machin, 1997) are the firsts to argue that a cultural fit with BPM is
required, to which Armistead, Pritchard and Machin (1999) refer as a BPM culture. A BPM culture is a
culture that is supportive of BPM (Schmiedel, 2014). Jesus et al (2010) include BPM culture as one of the
main capabilities required to achieve an institutionalization of BPM. They state a BPM culture focuses on
continuous change and improvement of processes. Vom Brocke and Schmiedel (2011) start
conceptualizing the notion of a BPM culture based on a literature review, in which they derive seven
cultural values; cross-functional coordination, customer orientation, quality, leanness, continuous
improvement, innovation and responsibility. In a subsequent Delphi study, they improve their work and
find four cultural values: customer orientation, excellence, responsibility and teamwork (Schmiedel et al.,
2013). They refer to them as CERT values. They partially overlap with the seven values in the former study.
Cross-functional coordination relates to teamwork, continuous, innovation, leanness and quality are now
summarized by the value excellence. Customer orientation and responsibility remain the same. In a
subsequent work, the CERT values are further decomposed into two sub-dimensions (Tumbas &
Schmiedel, 2013). Table 2 provides an overview of the values and their definition. Furthermore, Tumbas
& Schmiedel (2013) provide a more practical view on BPM culture, namely how to achieve this. For
example, they observe in a case study that a company makes use of training and involvement of
employees in quality improvements to achieve an internal customer orientation. Additionally, they
provide a culture assessment tool for companies. In 2012 they report that up until that date more than
250 organization examined their cultural fitness (Schmiedel et al., 2012). The concept of a BPM culture is
a widely-investigated topic in literature as well as in practice. Findings suggest a vital role of the BPM
culture.
Table 2: CERT values defining BPM culture (Schmiedel et al., 2013)

Value
Customer
orientation
Excellence
Responsibility
Teamwork

Sub-dimensions
External
perspective
Internal
perspective
Continuous
improvement
Innovation
Accountability
Commitment
Formal structures
Informal
structures

Definition
Refers to the proactive and responsive attitude towards the
needs of process output recipients
Refers to the orientation towards continuous improvement and
innovation to achieve superior process performance
Refers to the positive attitude towards empowerment and
accountability for process decisions
Refers to the positive attitude towards cross-functional
collaboration

Culture is a widely researched topic, but also stresses the need for employee involvement (vom Brocke et
al., 2014). In order to adopt a process oriented culture company-wide, employees have to adopt its shared
14

values and express it in their day-to-day work activities (Chen et al., 2009). The next paragraph will provide
an overview on literature about people and BPM.

2.4 People
The soft factor of people is defined as “the individuals and groups who continually enhance their process
management skills and knowledge to improve business performance” (Rosemann & Vom Brocke, 2010).
The employees’ attitude plays in role in whether they apply their skills and knowledge (Laudon & Laudon,
2015). Despite its relevance, there exists only scare research towards this factor within BPM
(Kettenbohrer, 2016). The following paragraph will outline the concept of individual process orientation
and the influence of people’s roles within BPM.

2.4.1 People influencing BPM success
Empowering of employees, providing conditions for effective teamwork and providing suitable training
and education are all best practices to let the factor of people contribute to the success of BPM (Bandara
et al., 2009). Hammer and Champy (1993) consider it a success factor as well. However, it is, just as culture,
a concept that is hard to grasp. The literature overview breaks it down into two elements; individual
process orientation and employees’ perspective of process orientation.

2.4.2 Individual process orientation
Following a bottom-up approach, a process orientation can only become a company-wide culture, if all
employees adopt shared values about it and express it in their daily work routine (Chen et al., 2009). Leyer
et al (2015) conceptualize this and name it the individual process orientation (IPO). It describes the
attitude and behavior of employees towards working in a process-oriented way. Table 3 provides an
overview of the four factors that compose this concept. The type of process-related training, frequency
of process-related training and use of a BPM system all positively influence an individual’s process
orientation (Kettenbohrer, Beimborn, & Leyer, 2016; Leyer et al., 2015; Wollersheim, Leyer, & Spörrle,
2016). Training increases knowledge about the process and its purpose. The use of a BPM system also
provides training, namely learning by doing (Kettenbohrer, Beimborn, & Leyer, 2016). The BPM system
use influences process orientation both directly and indirectly. It positively influences the perception of
embeddedness of an employees’ task, the so-called job construal.
Table 3: Factors constructing individual process orientation (Leyer et al., 2015)

Factor
Process knowledge
Process awareness
Cross functional
coordination
Continuous reflection

Definition
Refers to the employees’ knowledge about the process, its outcomes,
impact and goals
Refers to the awareness of the employee about cycle time, customer
requirements, customer benefits and internal procedures
Refers to the cooperation with colleagues from different areas
Refers to whether employees are involved with a continuous improvement
of the process

2.4.3 Employees’ perspective on a process orientation
Organizations are reliant on their employees to adopt process-oriented behavior, in order to become a
process-oriented organization (Chen et al., 2009). Employees can perceive advantages and disadvantages
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related to a process orientation, which in turn can influence, for example, motivation or job satisfaction
(Parker, 2003). Paragraph 2.2 outlined the organizational advantages of a process orientation, but does
not considered the potential (dis)advantages on an individual level.
Many advantages are reported in prior research, such as in increase in esprit de corps (McCormack, 2001)
and organizational commitment (Zaheer et al., 2010), due to a decrease in internal conflicts. Skrinjar et al
(2008) additionally reveal a positive relationship of process orientation on employee satisfaction, learning
absenteeism and working conditions. Employees self-reported numerous of other advantages, such as
productivity, flexibility and transparency (Leyer, Stumpf-Wollersheim, & Kronsbein, 2017).
Although the majority of the research investigated the advantages of a process orientation, recent
research by Leyer et al. (Leyer et al., 2017) also addressed the disadvantages of a process orientation.
Among them are loss of employees’ importance, bad working atmosphere and monotony reported. A bad
working atmosphere is observable in demotivated and unsatisfied employees. Standardized processes
cause both a loss of employees’ importance and monotony.
Disadvantages can be simultaneously noted an advantage, for example, it can both increase or decrease
job satisfaction. This stresses the complexity of how advantageous employees’ perceive process
orientation, which in turn can lead to a difference in behavior of employees. This behavior might be
represented in the outcomes of a process, which will be discussed on the following chapter.

2.5 Process outcome
Controlling and monitoring processes provides insights on process performance and process conformance
(Dumas et al., 2013). These insights are of importance, because the rationale behind implementing
processes is to deliver maximum value and gain positive outcomes. The following two chapters outline
the concepts of process conformance and process performance.

2.5.1 Process conformance
Within organizations, the application of checking for conformance of processes is receiving an increasingly
amount of attention (van der Aalst & Dustdar, 2012). They must conform to numerous regulations and
laws set by agencies, to ensure quality and safety for customers. Depending on the industry an
organization operates within, the amount and strictness of regulations and laws can differ. If an agency
finds any discrepancies between the designed and the executed process, consequences can be costly
(Speer, 2017). Process conformance relates to “whether or not the execution of a process follows
predefined rules or constraints” (Dumas et al., 2013). The following paragraphs explain a measurement
approach for process conformance, explain the notion of perceived conformance and finally provides an
overview of literature on factors influencing process conformance.
2.5.1.1 Process mining
The activity of conformance checking involves the investigation of whether “the constraints will be met
(forwards conformance checking) or have been met (backward conformance checking)” (Elgammal,
Turetken, van den Heuvel, & Papazoglou, 2016; Ramezani et al., 2012). One of the techniques to perform
backward conformance checking is called process mining. It is a relatively young research discipline, which
grew in potential due to the vast amount of available event logs in today’s systems (van der Aalst, 2011).
Process mining analyses processes based on event logs. The two main applications of process mining are
discovery and conformance checking. Discovery refers to producing a process model, solely based on the

16

event logs. In conformance checking, an existing process model is compared to event logs on the same
process (van der Aalst, 2011). The next paragraph explains conformance checking into more detail.
2.5.1.2 Conformance checking
Conformance checking has two purposes. If the process model is descriptive, non-conformance indicates
that the model must improve, since it does not adequately describe reality. If the process model is
normative, it is correct and its purpose is to influence and control reality. In this case, deviations need
corrective actions. The level of conformance is measured by the level of fitness, which refers to “the
proportion of behavior in the event log possible according to the model” (van der Aalst, 2011). A fitness
level of 80% means that 80% of the event logs are possible to replay correctly, and are therefore within
the boundaries of set constraints.
2.5.1.3 Perceived process conformance
Zazworka et al. (Zazworka et al., 2010) compare perceived conformance and actual conformance to a
software development process among developers. They find that it only fits to some extent, further
investigation why this is, is not addressed. In the research field of psychology they state that ‘there is often
a discrepancy between one’s actual knowledge and one’s self-assessment of that knowledge’ (Park,
Gardner, Thukral, & Whan Park, 1988). Actual conformance by users is not necessarily the same as
perceived conformance, due to discrepancies among users.
2.5.1.4 Factors influencing conformance
If a new process is introduced, the users need training about the process to equip them with necessary
skills (Zazworka et al., 2010). The type of training, such as a theoretical lecture or role-play, might differ.
Whereas the influence of type and frequency of training on individual process orientation is researched
(Leyer et al., 2015; Wollersheim et al., 2016), how this influences conformance remains unclear. The goal
of training is to let the user understand the process. There is extensive research towards which factors
influence the understandability of process models, for example the modularity representation and
presentation medium (Turetken, Rompen, Vanderfeesten, Dikici, & van Moll, 2016). A process model can
only fulfill its purpose if it is understandable (Houy, Fettke, & Loos, 2014). This implies that it is a
prerequisite for conformance as well. Another approach, is forcing conformance through automated
detection, which detects violations automatically. However, this approach can become extremely difficult
to evolve and does not provide flexibility if legislatures change (Sadiq, Governatori, & Namiri, 2007).
Furthermore, both process model understandability and automation require an information technology
and top-down approach.
More focused on the soft factors, Krebs (2002) measures conformance subjectively, and finds an
increment of actual conformance after providing training about the practices and reasons behind them to
the users. This stresses the importance that users need to know the purpose and goals of a process. A
simple, but effective measure was taken by Zazworka et al (2010). They observe an increase of
conformance after a simple advice to the users to improve conformance. Although there is an increasingly
importance put on process conformance, there is a lack of research examining how this is achievable. In
existing research, only training and a reminder are explicitly observed to increase process conformance.

2.5.2 Process performance
Performance is a broad and subjective measurement, which is hard to define. Lebas (1995) states that
performance is about the future of a business, rather than the past. Hence, a “performing business is one
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that will achieve the objectives set by the managing coalition”. Finding defects in processes forms the
ability to take corrective actions to improve performance. There are several measurement frameworks,
which are described in the last paragraph. First, the effect of factors on process performance and effect
of process performance on other factors are described.
2.5.2.1 Process performance as a dependent factor
Process performance exists typically in four dimensions: time, cost, quality and flexibility (Dumas et al.,
2013). In a mature process there is a high level of interaction among employees and tools and they aim
to detect and reduce defects, all leading to a shorter cycle time and improved quality of the product (Bohn,
1995; Harter, Krishnan, & Slaughter, 2000; Tagaras, Lee, Tagaras, & Lee, 1996). BPO maturity has a wider
scope than just the process, it includes for example culture and the existence of process owners as well
(Kohlbacher, 2010). A literature review by Kohlbacher (2010) concludes that speed improvement, quality
improvements and a reduction of costs are among the most reported effects of BPO. Organizations where
a process orientation is actually lived in an organization, so it becomes the corporate culture, outperform
other firms in terms of time and costs (Kohlbacher et al., 2011). The author argues that this effect mainly
exists, due to the elimination of non-value adding activities in the process. Movahedi et al. (Movahedi,
Miri-Lavassani, & Kumar, 2016) distinguish between BPO at intra-organizational level and interorganizational level, of which both have a positive influence on cost and time. As one can conclude from
past research, a higher maturity of processes and process orientation influences process performance
positively (Tarhan, Turetken, & Reijers, 2015).
2.5.2.2 Process performance as an independent factor
Zaheer et al (2010) empirically prove that process performance has a positive effect on employee
performance, which supports observations by Hammer and Champy (Hammer & Champy, 1993). Although
that the construct organizational performance is in their research model as well, they do not hypothesize
an influence of process performance on organizational performance. However, Skrinjar et al. (2008) do
find an impact of non-financial performance, such as speed of processes, on financial firm performance.
Additionally, Kohlbacher and Gruenwald (Kohlbacher & Gruenwald, 2011) stress that a combination of
having process owners and process performance measurements in place positively influences firm
performance. Having only one of them in place, does not lead to the promised benefits. In short, research
finds that process performance positively influences both employee- and firm performance.
2.5.2.3 Measuring process performance
Measuring process performance is a central issue in literature and practice. There are different
frameworks that serve this. The most common applied technique is the Balanced Scorecard (Bain
Company, 2015) developed by Kaplan and Norton (Kaplan & Norton, 1996), which measures alignment
between strategy and operation based on financial and non-financial performance indicators. However,
this measurement model is applied on organizational level, instead of at process level. This paragraph
considers two performance measurement approaches on process level.
The Devil’s quadrangle measures process performance on four dimensions; quality, time, cost and
flexibility. There is a trade-off on these dimensions, improving one dimension may weaken another
dimension (Dumas et al., 2013). Figure 6 shows an example of such a Devil’s Quadrangle. Ideally, a process
would score high on all dimensions, but due to the trade-off effect, this is merely impossible. The Process
Performance Measurement Systems has a more holistic approach and defines process performance on
five dimensions: financial view, customer view, employee view, societal view and innovation view (Kueng,
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2000). It places emphasis on the measurement of the performance in terms of both financial as nonfinancial measures.

Figure 6: The Devil's Quadrangle

Performance indicators are required to quantify each dimension of the process performance, to which we
refer as process performance indicators (PPIs). Examples of PPIs include ‘Average cycle time of a loan
request’, ‘Percentage of rework’ or ‘Percentage of payment done too late’. There are several ways to
develop PPIs. Similarly, several requirements to which they have to comply exist, differing per study.
Literature agrees on two evaluation criteria for PPIs: 1) PPIs should be aligned with the organizations
strategy, mission and vision; 2) Both financial as non-financial PPIs should be included. However, there
remains disagreement about inclusion of subjective measurements. The downside is that it includes a
bias, but they upside it that it provides the possibility to include stakeholders and that latent constructs
that are hard to measure can be included (Van Looy & Shafagatova, 2016).
Independently of which measurement approach a company uses to track the performance of a process,
in all cases the right performance indicators have to be established. This can be achieved by following
requirements established in research, such as quantifiability, sensitivity, linearity, reliability, efficiency and
improvement-oriented (Kueng, 2000).

2.6 Summary of the literature review
A bigger emphasis is put on soft factors in BPM, since the emergence of a holistic approach towards BPM.
McCormack and Johnson (2001) argue that nowadays BPM can be referred to as BPO, stressing the
importance of the holistic approach. The majority of research observe a positive influence of BPO on
financial and non-financial firm performance (Kohlbacher, 2010). Culture and people are two important
aspects of a BPO.
Three relations between BPM and culture exist. Firstly, a flexible organization that supports change
positively influences BPM success (Bandara et al., 2009; Grau & Jurgen, 2014; Hribar & Mendling, 2014;
Rosemann et al., 2004). Secondly, BPM can also influence culture, by improving customer orientation,
flexibility and quality focus (Armistead & Machin, 1997; Doherty & Perry, 2001; Pritchard & Armistead,
1999). Thirdly, research reveals what constructs a BPM culture. Customer orientation, excellence,
responsibility and teamwork are cultural values supporting BPM (Schmiedel et al., 2013; Tumbas &
Schmiedel, 2013). Culture in BPM is thus a widely-researched field. The framework of cultural values that
support a BPM culture are useful to determine to what extent an organization is BPM supportive and how
this relates to other aspects.
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The factor of people related with BPM is less researched than culture related with BPM (Kettenbohrer,
2016). Process orientation on an individual level consist out of process knowledge, process awareness,
cross-functional coordination and continuous reflection (Leyer et al., 2015). Training and the use of a BPM
system both positively influence the individual process orientation (Kettenbohrer, Beimborn, Eckhardt, et
al., 2016; Leyer et al., 2015). An employee can perceive process orientation both advantageous as
disadvantageous (Leyer et al., 2017). On the one hand, it can lead to higher productivity, flexibility and
job satisfaction. On the other hand, employees name disadvantages such as loss of employees’
importance, bad working atmosphere and monotony. Interesting is that disadvantages can be
simultaneously noted as advantages. These effects possibly influence process outcomes.
Two categories of process outcomes are process performance and process conformance (Dumas et al.,
2013). Process conformance relates to the degree of process execution with respect to the rules and
constraints. The emerging technique of process mining can analyze this, based on event logs of BPM
systems (van der Aalst, 2011). There exists no research towards the discrepancy between actual process
conformance and perceived process conformance, but Zazworka et al. (2010) observe that they do not
necessarily fit. The second category of a process outcome is process performance, which typically exists
in the four dimensions time, cost, quality and flexibility (Dumas et al., 2013). However, for both process
outcomes, the influence of soft BPM factors, namely people and culture are under researched.

3. Research Design
The previous chapter provides an overview of the relevant concepts and important findings in past
research. The goal of this research is to contribute to the current literature by filling the research gap. This
chapter describes the research design, including the methods that were applied.
In order to address the research question systematically, a pre-determined process was used throughout
the research. Figure 7 shows the adapted research process from Kothari (Kothari, 2004), which serves
more as a procedural guideline than a strict sequence. In reality activities can overlap, although not shown
in the figure.
The process starts with determining the research problem and objectives. This involves understanding the
problem and rephrasing it into a research objective. A literature review provides an overview of relevant
concepts, theories and findings. The literature additionally contributes in formulating the hypotheses,
which provide the focal points for research. The hypotheses argue on the existence of certain relationships
between some constructs and collectively for a research model.
We selected the survey as an appropriate research method for collecting the data to be used in testing
our hypotheses. For the measurement of the research model constructs, we aimed at using validated
measurement models. However, not all constructs had validated measurement models in the existing
literature. Therefore, we developed multi-item scales for a construct. In doing so, we adopted a simplified
version of the approach proposed by Churchill (Churchill, 1979). The item pool was generated based on a
literature and expert opinion. The survey provided the data that acted as input for testing the hypotheses
and validating the developed measurement model. Finally, the process ended by interpreting the results
in a discussion and describing the limitations and conclusions of the research.

20

Determine
research problem
& objective

Literature review

Formulate
hypotheses

Generate multiitem scale

Design survey

Execute survey

Analyze data

Discussion,
limitations and
conclusion

Figure 7: Research process

3.1 Hypotheses
The research model that is formed based on our hypotheses are depicted in Figure 8 and Figure 9. The
subsequent sections present our hypotheses.

Figure 8: Hypothesized model, influence on individual process orientation and perceived process conformance

Figure 9: Hypothesized model, influence on actual process conformance and actual process performance

3.1.1 Individual process orientation and perceived process conformance
While actual process conformance refers to the degree to which processes are executed following the
predefined rules, employees working with the processes might perceive this level of process conformance
differently. Krebs (2002) measures process conformance subjectively and observes an increase in it after
teaching practices and reasons behind the process. It does not investigate or discuss reasons behind this
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increase. However, obtaining process knowledge and understanding the goal of processes are indicators
of a process orientation (Kohlbacher & Gruenwald, 2011; Leyer et al., 2015). Employees working with the
processes need explicit and tacit knowledge about the processes to have the ability to contribute to the
success of a BPM initiative (de Bruin & Rosemann, 2007). The foundation of a process orientation is adding
value to the customers (Willaert et al., 2007). Process aware employees are aware of this reason behind
the process and how the process benefits customers (Leyer et al., 2015). Customer stories can stimulates
employees’ motivation (Grant, 2011), influencing the commitment to the process (Kettenbohrer, 2016).
Altogether, this provides a strong indication that the level of individual process orientation has a positive
influence on the attitude of employees towards processes, thus a higher perceived process conformance.
H1: Individual process orientation has a positive impact on perceived process conformance

3.1.2 Individual process orientation and actual process conformance
The process orientation of an employee is important, because “you can have the most effective and
efficient new or redesigned processes in the world, but unless you can convince people to use them
efficiently or at all then you have nothing” (Jeston & Nelis, 2008). A process-oriented employee knows
how to execute the processes and proposes improvements if they are not correct or can be improved
(Leyer et al., 2015). The former aspect, process knowledge, is one of the critical enablers of successful
process execution (Hammer, 2007, 2010). Training is also considered a crucial prerequisite to individual
process orientation (Leyer et al., 2015; Trkman, 2010). The latter, involvement in process improvements,
involves gaining conformance and performance insights. In case of non-conformance either the process
model needs to be updated, or the behavior of the employee has to be adapted (Dumas et al., 2013). Both
actions are likely to lead to an improved process conformance. Thus, process oriented behavior leads to
an increase in actual conformance. Furthermore, an understanding of the impact and goal of the
processes contributes to a positive attitude towards the processes. This leads to a positive behavior,
because the employee is more willing to act conform the process design (Rosemann & Vom Brocke, 2010).
Therefore, we posit the following hypothesis:
H2: Individual process orientation has a positive impact on actual process conformance

3.1.3 Individual process orientation and process performance
Reported effects of business process orientation on firm performance, mainly focus on process
performance improvements, such as speed and quality improvements (Kohlbacher, 2010). BPO eliminates
bureaucratic and redundant activities and therefore positively contributes to the business process
efficiency (Kohlbacher, 2010; Škrinjar & Indihar-Štemberger, 2008). Continuous improvement plans, in
which the processes are constantly monitored and improved, increase process performance further
(Kohlbacher, 2010). On organizational level, a process orientation positively influences process
performance (Hribar & Mendling, 2014). Employees perceive this as an advantage, since they note
efficiency, process quality and use of resources as an advantages of process orientation (Leyer et al.,
2017). On an individual level, process orientation contributes to the process knowledge, which in turn
enables the employee to execute the processes effectively (de Bruin & Rosemann, 2007; Hammer, 2007).
Cross-functional coordination and a continuous reflection on improvements of the process is required to
deliver a high process performance, for example through removing additional redundant activities
(Hammer, 2007). Accordingly, we pose the following hypothesis:
H3: Individual process orientation has a positive impact on actual process performance
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3.1.4 BPM supportive culture and individual process orientation
An organization with a BPM supportive culture, creates an environment complementing BPM initiatives
(Rosemann & Vom Brocke, 2010). Among activities that stimulate such an environment are motivating
trough good examples, monitoring process performance and having simple procedures for process
innovation proposals (Tumbas & Schmiedel, 2013). Such activities enhance a cultural change, which
changes individuals attitude and behavior (de Bruin, 2009). There is no incentive for an employee to
develop his individual process orientation, if the organization does not emphasize the importance.
Furthermore, without a cultural fit, it is more challenging to develop such a process orientation. For
example, without process performance metrics it is hard to spot areas of process improvement and even
if they would come up with ideas, without simple proposal procedures it not likely there is any follow-up
on an idea. A BPM supportive culture however should provide this complementing environment. Leaders
in such a culture put an emphasis on investing in process-related education and training (de Bruin, 2009).
The less tangible aspect of culture, reflecting values and beliefs, enables growth of the more tangible
aspect of individual process orientation, reflecting individual attitude and behavior. Therefore, we pose
the following hypothesis:
H4: BPM supportive culture has a positive impact on individual process orientation.

3.1.5 BPM supportive culture and perceived process conformance
Cultural values can either support or hinder a BPM success (Schmiedel et al., 2013; vom Brocke & Sinnl,
2011). Cultural values that compose a BPM supportive culture are customer orientation, excellence,
responsibility and teamwork (Schmiedel et al., 2013). Customer orientation involves sharing of customer
requirements (Tumbas & Schmiedel, 2013), providing employees an understanding of how their work
affects the customer. Through excellence an environment is created in which improvement of processes
is encouraged and facilitated (Schmiedel et al., 2013), assuming to lead to a perception to be able to act
conform to the processes. Part of responsibility is commitment (Schmiedel et al., 2014). A committed
employee can identify and align itself with the organizational goals, showing a willingness to conform to
processes (Kettenbohrer, 2016). Facilitation of teamwork, for example through fostering open
communication, enables the employee to work cross-functional (Tumbas & Schmiedel, 2013). This
provides them the ability to execute processes correctly, because processes usually require crossfunctional coordination. Additionally, to the cultural dimensions influencing perceived process
conformance, if the culture supports BPM, a big focus in the organization lies on processes. This focus on
processes on a day-to-day basis can lead to a perception of ‘always being busy’ with processes and thus
lead to a higher perception of conformance. Therefore, the following hypothesis is posed:
H5: BPM supportive culture has a positive impact on perceived process conformance.

3.1.6 BPM supportive culture and actual process conformance
Kohlbacher and Gruenwald (2011) argue that the corporate culture is of essential importance to achieve
the beneficial outcomes of a BPM initiative. A BPM supportive culture ‘supports the achievement and
maintenance of efficient and effective business processes’ (Schmiedel et al., 2012). This is fostered
through building a culture where employees feel responsible for the outcomes of processes (Schmiedel
et al., 2013), motivating them to improve and maintain processes. This covers the last step in the BPM
lifecycle and involves monitoring process conformance. If executed correctly, either process models are
updated or employee behavior is corrected in case of non-conformance (Dumas et al., 2013), leading to
higher levels of actual process conformance.
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H6: BPM supportive culture has a positive impact on actual process conformance.

3.1.7 BPM supportive culture and process performance
Organizational culture influences the level of BPM adoption, of which process performance is one
dimension. A culture that stresses the importance of teamwork, development and commitment is the
only culture type influencing process performance positively (Hribar & Mendling, 2014). This overlaps with
three of the four cultural values that support BPM (Schmiedel et al., 2014). Improvement of processes
remove redundant activities and thus leads to more efficiency (Davenport, 1993), teamwork is required
to execute the cross-functional processes effectively (Schmiedel et al., 2013), and having a process owner
accountable results in active management of process performance (Schmiedel et al., 2014). These are all
indicators that a BPM supportive culture positively relates to process performance.
H7: BPM supportive culture has a positive impact on process performance.

3.2 Survey participants
There are several constraints to find suitable survey participants to conduct this research. Firstly, the
organizational culture should differ. Secondly, they should have a process-aware information system in
use, so that the performance and conformance of processes can be analyzed based on available data. In
order to compare process performance and conformance, they should execute the same process at
different locations. Thirdly, they should preferably operate in a highly-regulated environment where
conformance is an important concern.
The constraints of having, ideally, an identical process running at several places where there is a different
organizational culture, results in the preference for a global enterprise. A business unit (BU) of an
international enterprise, active in the sector of developing and producing medical devices, participates in
this research.
Medical devices are restricted to numerous regulations to which it must comply in order to access
international markets. For this reason, the enterprise makes use of a Quality Management System (QMS)
in which the designed processes comply with these strict regulations. National agencies perform audits in
order to check whether employees execute these processes correctly. In case of any inconsistency, the
medical devices are forbidden to be sold and used in that specific country. The American Food and Drug
Administration (FDA) in particular, is very keen on checking inconsistencies, but is also very powerful
(Speer, 2017). Among consequences of a warning by the FDA are fines, reputational damage or problemfixing, which can take up to 6 months of hiring consultants. This stresses the importance for the enterprise
to be involved in the investigation towards how to achieve higher levels of process conformance and
performance.
The QMS of the enterprise involves among others the Document Change Order (DCO) process. Each newly
created or edited document must go through this process in order to be accepted and implemented. All
the sites do this in a tool named Agile. It logs all actions the employees perform in the tool, which make it
suitable for an analysis.
Altogether, these factors make the global enterprise an appropriate context for our research.
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3.3 Data Collection Method
Data was gathered in two ways. First, the data on individual process orientation, BPM supportive culture
and perceived process conformance was acquired through a survey. We used the existing validated items
for capturing individual process orientation (Leyer et al., 2015) and BPM supportive culture (Schmiedel et
al., 2014). However, we had to develop the scale items for the perceived process conformance as it did
not have a validated scale-items for measurement. Development of the constructs and its measurement
model is presented in Section 3.4. Second, the data about the process performance and actual process
conformance was acquired through an analysis of event logs in one of the systems that was used in
supporting a particular process.

3.3.1 Questionnaire design
The questionnaire consisted of 4 parts, of which 3 relate to the constructs of individual process orientation,
BPM supportive culture, and perceived process conformance. The remaining part involves general
questions that potentially serve as control variables.
General questions
The first part involves general questions regarding age, gender, level of education, site, work experience
in current position, work experience in current area of expertise, experience within the organization, area
of work, and whether a survey participant acts as a process owner or a change analyst. The questions are
provided in Appendix A.
Individual process orientation
For individual level of process orientation, we adopted the scales validated by Leyer et al. (2015). This 20item scale is given in Table 4. The scale measures on a 5 point Likert scale, in which 1 corresponds to
strongly disagree, 2 to disagree, 3 to neither disagree, nor agree, 4 to agree and 5 to strongly agree.
Table 4: Measurement model Individual Process Orientation

Lower order
construct
Process
knowledge

Code

Indicator

Likert scale

IPO_r1

In my area of operation, I know for which products my activities
make a contribution
I know the broad activities that are necessary to complete these
products for external customers
I know the employees with whom I am working on the compilation
of products for external customers
I know the goals of the employees with whom I work together
including those outside of my operation
There are indicators for my activities, which are geared to the
satisfaction of external customers
I know the benefit of my activities to external customers
The reduction of cycle time (not processing time) of customer
orders together with the colleagues involved is an important goal
of my daily work
I collect similar orders for my activities to work them off as a block
There are rules concerning the response time for internal requests
In my area of operation, I know how satisfied external customers
are with the products in which I am involved in the production

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

IPO_r2
IPO_r3
IPO_r4
Process
awareness

IPO_r5
IPO_r6
IPO_r7

IPO_r8
IPO_r9
IPO_r10
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Crossfunctional
coordination

IPO_r11

IPO_r12
IPO_r13
IPO_r14
IPO_r15

Continuous
reflection

IPO_r16
IPO_r17
IPO_r18
IPO_r19
IPO_r20

For the processing of my products I continuously coordinate
myself with all relevant parties involved including those outside
my area of operation
In my area of operation, we mostly execute tasks for one product
line
In my area of operation there are regular meetings to discuss the
avoidance of most frequent problems
In my area of operation procedures for the avoidance of mistakes
occurring are identified with the relevant parties involved
There is a continuous coordination with all the parties involved
(also outside my area of operation) of the products on which I
work to avoid backlogs
In my area of operation, I continuously reflect on how existing
activities can be improved
In my area of operation, I continuously give thought to the benefit
of my activities for external customers
If I notice possibilities for improvement, I will implement them or
inform the person in charge
In my area of operation, we use documented customer complaints
for the improvement of activity flows
In my area of operation implemented improvements to the activity
flows are continuously checked

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

BPM Supportive Culture
Schmiedel et al. (2014) developed a measurement scale to measure the extent to which an organizational
culture is BPM supportive. Due to the extensiveness of the model, only four to five indicators per lower
order construct were adopted in our survey. The selection is based on the highest factor loading, as
reported in the research by Schmiedel et al (2014). The adopted indicators of the model are represented
in Table 5, whereas the full model including the factor loadings is represented in Appendix A. The
indicators are measured on a 7 point Likert scale, in which 1 corresponds to strongly disagree, 2 to
disagree, 3 to somewhat disagree, 4 to neither disagree, nor agree, 5 to somewhat agree, 6 to agree and
7 corresponds to strongly agree.
Table 5: Measurement model BPM supportive culture

Lower order
construct
Customer
orientation

Code

Indicator

Likert Scale

Culture_r1

Our organization incorporates customer
expectations into its business processes
Our organization uses customer complaints as an
opportunity to reflect on the redesign of business
processes.
Employees of our organization focus on the
requirements of colleagues who receive their work.
Employees of our organization have a good
understanding of who their internal customers are.
Managers of our organization encourage employees
to meet the needs of colleagues who receive their
work

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Culture_r2

Culture_r3
Culture_r4
Culture_r5
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Excellence

Culture_r6
Culture_r7

Culture_r8

Culture_r9

Responsibility

Culture_r10
Culture_r11
Culture_r12

Culture_r13

Teamwork

Culture_r14

Culture_r15

Culture_r16
Culture_r17

Our organization regularly evaluates its business
processes for improvement opportunities.
Our organization regularly uses performance
indicators to find ways to improve business
processes.
Our organization welcomes concepts for
fundamental innovations that increase the
performance of business processes.
Our organization encourages thinking ‘‘outside the
box’’ to create innovative solutions in business
processes.
Responsibilities for business processes are clearly
defined among members of our management board.
Process owners of our organization are accountable
for the performance of business processes.
It motivates employees of our organization that their
actions contribute to the achievement of business
process objectives.
Our organization uses current achievements to
encourage employees’ commitment to process
objectives
The overall goals of a business process in our
organization are binding on all departments involved
in that particular business process.
Our organization does well in coordinating the tasks
of the departments that are involved in one business
process.
Employees of our organization enjoy working with
their process colleagues from other departments.
Employees of our organization not only identify with
their department but also with their process team.

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Perceived process conformance
The measurement model for perceived process conformance had to be developed. The process followed
for this purpose is described in Section 3.4.

3.3.2 Data for process performance and conformance analysis
For the measurement of actual process performance and conformance, we selected a process in the
organization that was critical to the enterprise and was followed globally in several sites of the enterprise.
For this purpose, the Document Change Order (DCO) process was selected. This process is initiated every
time a document within the business unit has to be changed. Figure 10 shows the several states that the
DCO process can be in, throughout execution. Employees are supported by the Agile tool, to execute the
process. From the Agile tool event logs were gathered. The event logs are based upon the states in Figure
10. A so-called change analyst is responsible for this process. These responsibilities include, for example,
notifying reviewers if they are behind schedule with their review, processing feedback that is provided on
the document and releasing the DCO at the end of the process. The following paragraphs describes how
we measured process performance and process conformance.
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Figure 10: Flowchart of the DCO process

3.3.2.1 Actual process performance indicators
As found in the literature overview, establishing the right indicators to measure performance is essential.
However, the development of indicators is dependent on available data, in particular the event logs
related to the process. Existing data for the process did not allow for all types of performance indicators
to be derived. For example, there are no costs attached to any of the activities. In collaboration with the
domain experts in the company, we established three performance indicators based on the provided data.
Table 6 presents these indicators.
Table 6: Selected process performance indicators

Performance indicators
Average throughput time

Average time in review

Average time in
authorization

Explanation
Average time it takes from the initial (pending) to final (released)
process state (this is calculated for each change analyst separately
based on all the process instances he/she was involved in)
Average time that the process waits in the review state (calculated per
change analyst). It is not the change analyst who performs the review,
but s/he is responsible for the progress of the process.
Average time that the process waits in the authorization state
(calculated per change analyst). It is not the change analyst who
performs the authorization, but (s)he is responsible for the progress of
the process.

The actual performance values for each of the above-mentioned indicators were calculated using the
process mining tool Disco (ver.1.9.9) based on the event log gathered from the Agile tool.
3.3.2.2 Actual process conformance
Although the process is mostly automated in the Agile tool, there are several possibilities detected where
the user can perform actions which do not conform to the process design. Together these indicators
represented the level of conformance of the DCO process participants to the ideal process design. Table
7 depicts the conformance indicators that were defined in coordination with the domain experts in the
company.
Table 7: Established process conformance indicators

Conformance
measurement
% of cases without an
attached affected item
(non-conform)

Explanation
The goal of the DCO process is to review changes in documents. If there
is no affected item attached in the Agile system to a particular DCO
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% of cases of release not
performed by the change
analyst (non-conform)

process instance, then the document that is the main object of the
change is missing. This is an extreme non-conformance.
Formally, the change analyst should release a DCO. However, there are
cases in which another role (authorizer) releases the DCO. In this case,
the change analyst can miss on final comments.

These metrics were used to indicate the level of process conformance, and they are calculated per change
analyst. Based on the data gathered from the Agile tool, we determined the values for the indicators.

3.3.3 Relating the data from the survey questionnaire and from event logs (actual values)
To investigate the relationship between the two constructs in the questionnaire (individual process
orientation and level of BPM supportive culture) and the two constructs from the Agile data (actual
process conformance and process performance), the two datasets need a connection. This is completed
in two steps;
I.

II.

The established measurements in Table 6 and Table 7 were calculated per change analyst, only
taking the released DCOs in 2016 into account. Although there are several employees performing
steps in the process, since the change analyst is responsible for the progress of a DCO, s/he is in
this case accountable for the cycle time and level of conformance.
The calculated measurements were linked to the questionnaire participants, based on a personal
code they used to start the questionnaire. Not all survey participants act as a change analyst, thus
this created a smaller subset to perform the analysis.

3.4 Development of the construct “Perceived Process Conformance”
Perceived process conformance is not an established construct with a corresponding measurement
model. It is based on the perception of the degree that an employee believes s/he confirms to the ideal
(or mandated) process description. We define the terms as follows: ‘the extent to which employees
perceive they follow the documented process models correctly.’ In this section, we describe how we
developed the multi-item scale for this construct.

3.4.1 Item pool
To measure the construct, a pool of scale items is necessary. To adequately represent different aspects
related to the construct, we first identified two categories of items that comprise/represent the perceived
conformance construct: Willingness and ability.
Rosemann and vom Brocke (2010) find process attitudes and behavior as one of the capability areas of
the factor people within their framework. This captures process related behavior, such as the willingness
to comply with the process design. Willingness is key to successful adaptation of systems in the area of
information technology (Bowen, 1986; Young, 1984). Therefore, willingness is the first aspect of this
construct. The performer behavior factor in the Process and Enterprise Maturity Model reflects this
willingness by describing it as “trying to”, “striving for” and “proposing improvements” (Hammer, 2007).
Willingness to conform to processes is also captured by the willingness to take accountability (Rosemann
& Vom Brocke, 2010) and exhibiting enthusiasm to follow the process (Hammer, 2007).
Perceived self-efficacy refers to the level of one’s belief in his ability to complete tasks (Bandura, 1977)
and is influenced by the perceived controllability. This facet represents the constraints and opportunities
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in the environment (Bandura, 1993). Thus, a user needs sufficient skills, expertise, knowledge, resources
and training (Hammer, 2007; McCormack, 2001; Rosemann & Vom Brocke, 2010) to perceive an ability to
execute the task correctly. Therefore, ability is the second aspect of this construct. As stated, resources
such as skills, knowledge and training determine the ability of an employee to execute processes correctly.
The complete item pool, categorized on ability and willingness, is displayed in Table 8.
Table 8: Adaptation of item pool measuring perceived conformance in round 1

Construct
Performer
skills

Process
education

Process view

Performer
behavior

Leadership
alignment

Original item
Performers are skilled in
problem solving and
process improvement
techniques.
Existence, extent,
appropriateness, scope
of roll-out, and actual
success (as measured by
the level of learning) of
BPM education
programs.
The business processes
are sufficiently defined
so that most employees
know how they work.
Performers try to follow
the process design,
perform it correctly, and
work in ways that will
enable other people
who execute the
process to do their work
effectively.
Performers strive to
ensure that the process
delivers the results
needed to achieve the
enterprise’s goals.
Performers look for
signs that the process
should change, and they
propose improvements
to the process.
People throughout the
enterprise exhibit
enthusiasm for process
management and play

Reference
(Hammer,
2007)

Adapted item
I am skilled in following
the processes correctly

Category
Ability

(Rosemann
& Vom
Brocke,
2010)

The process related
training I followed was
successful, in terms of
helping me executing
processes correctly

Ability

(McCormack,
2001)

I know how the
business processes
work

Ability

(Hammer,
2007)

I try to follow the
process design and
perform it correctly

Willingness

I strive to ensure that I
perform processes
correctly, so the
organization achieves
its goals
I propose
improvements if I
cannot execute the
process according to
the process model
I exhibit enthusiasm for
following the process
design and performing
it correctly

Willingness

(Hammer,
2007)
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Willingness

Willingness

Process
management
leaders

Repeated
use &
usefulness

leadership roles in
process efforts.
The assessment
according to this
element evaluates the
willingness to lead, take
responsibility, and be
accountable for business
processes.
I intend to use this
process model again in
the future to support
this work task & Using
this process model
improved my
performance in the task
I set out to do

(Rosemann
& Vom
Brocke,
2010)

I am willing to take
accountability for the
level of correct
execution of processes

Willingness

(Nolte,
Bernhard,
Recker,
Pittke, &
Mendling,
2016)

When it improves my
conformance to the
process, I use the
process model

Willingness

I have access to all
required resources to
be able to execute the
processes correctly
I incorporate working
conform to the process
design on a daily basis

Ability

Selfdeveloped

Willingness

3.4.2 Item pool refinement
Two experts on the field of BPM (both working within this expertise area for over 10 years) pre-tested the
candidate items in Table 9, to make a first selection. They suggested removing three items, either due to
an ambiguous or vague description or because another question overlaps too much. Additionally,
terminology in several questions is refined to clarify the questions further. The first eight items are
adapted in the questionnaire and measured on a 5 point Likert scale.
Table 9: Adaptation of item pool measuring perceived conformance in round 2, final measurement model

Category
Ability

Willingness

Item
I am skilled in following the processes correctly
The process related training I followed was successful, in
terms of helping me executing processes correctly
I know how the business processes work
I have access to all required resources to be able to execute
the processes correctly
I propose improvements if I cannot execute the process
according to the process description
I exhibit enthusiasm for following the process and performing
it correctly
I am willing to take accountability for the level of correct
execution of processes
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Reason deletion

Willingness Deleted

I believe my way of working conforms the process on a daily
basis
I try to follow the process design and perform it correctly
I strive to ensure that I perform processes correctly, so the
organization achieves its goals
When it improves my conformance to the process, I use the
process model

Too similar
Too similar
Ambiguous and
vague

3.5 Data analysis
This paragraph outlines the techniques that were applied for the analysis. In this research, a multivariate
analysis techniques were applied, since the constructs are measured by multiple variables. Structural
equation modeling (SEM) enables analysis with unobservable constructs (also referred to as latent
constructs), which are measured through multiple indicator variables (Chin, 1998). It tests for causal
relationships and is a dominant method in social sciences. There are two approaches for SEM, namely
covariance based SEM (CB-SEM) and partial least squares SEM (PLS-SEM). The latter is powerful in cases
where the research involves small sample sizes, complex models and does not make assumption about
the distributions of the data (Hair, Hult, Ringle, & Sarstedt, 2013). Due to its flexibility and great statistical
power, the PLS-SEM was used in the analysis. The tool used for the analysis was SmartPLS 3.0 (Ringle,
Wende, & Becker, 2015).
For other support analyses, such as an analysis of the descriptive statistics, the software packages of SPSS
Version 23, Disco or Microsoft Office PP 2016 Excel were used.

4. Results
The results were analyzed in three parts. First, we outline the descriptive statistics of the data. Second,
the validity and reliability of the constructs were checked, after which the hypotheses were analyzed.

4.1 Descriptive statistics
To provide a first view on the collected data, descriptive statistics of the data were summarized. First, we
will outline the descriptive statistics of the data from the questionnaire, after which we will outline
descriptive statistics of the data from Agile.

4.1.1 Participants
Six different sites of the survey participant agreed to participate in the questionnaire. The questionnaire
was announced by the director of the quality department of the BU, as depicted in Appendix C. Invitations
were sent at different moments, depending on when sites provided the participant list. To encourage
participation, two reminders were sent if they did not respond to the questionnaire yet. A total of 217
employees started the questionnaire, of which 174 completed the questionnaire. Four employees
terminated the questionnaire at the second last page, where they could give additional comments.
Including these four participants, results in a sample size of 178 and an overall response rate of 50% (Table
10).
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Table 10: Response rate on the questionnaire

Site
A
B
C
D
E
F
Total

Participants
invited
178
40
40
55
27
17
357

Participants completed
the questionnaire
90
24
16
22
14
12
178

Response rate
51%
60%
40%
40%
52%
71%
50%

Table 11 presents the breakdown of means of the constructs which were included in the questionnaire.
Means were calculated as composite scores, based on the included indicators in Section 4.3.2.2.
Additional descriptive statistics about the received responses are presented in Appendix D.
Table 11: Breakdown of means for the constructs, per site

Site

A
B
C
D
E
F

Frequency
(%)
90 (50.6%)
24 (13.5%)
16 (9.0%)
22 (12.4%)
14 (7.9%)
12 (6.7%)

IPO
Mean
3.7556
4.1319
3.7188
3.9773
4.0357
3.8264

CUL
Std dev
.48169
.83547
.61001
.39355
.27872
.47469

Mean
4.8602
5.2601
4.3854
4.6477
4.9643
4.7656

PPC
Std dev
.90849
.85065
1.09033
.63778
.86756
1.19573

Mean
4.0648
4.3194
4.0729
3.9924
3.9881
4.0417

Std dev
.45297
.52914
.42150
.51813
.36082
.53241

4.1.2 Agile data
Data from the Agile tool was extracted for the five sites A, B, C, D and E. Site F participated in the
questionnaire, but do not operate in Agile under their site specifically. Therefore, this site in not
considered in the descriptive statistics of this section. Figure 11 provides an overview of the averages of
the process performance measurements per site. Figure 12 shows the average process conformance and
Table 12 shows detailed information about the number of DCOs and change analysts per site.
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Figure 11: Process performance per site
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Figure 12: Process conformance per site
Table 12: Descriptive statistics of DCOs per site in the year 2016

Site

Number of change
analysts

Number of released
DCOs

A
B
C
D
E

78
7
4
40
144

3571
198
601
1231
2153

Average number of
DCOs per change
analyst
44
29
150
31
15

4.2 Data preparation
Two steps were performed during this phase. First, the questionnaire and Agile data were related, after
which three site codes were edited.
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4.2.1 Relating questionnaire and Agile data
There are two types of participants in the questionnaire. First, employees who act as a change analyst in
the DCO process and second, employees who do not act as a change analyst in the DCO process. As
described in Section 3.3.2, only for change analysts a relationship on process conformance and process
performance can be tested. The questionnaire included the question whether the participant acts as a
change analyst in the DCO process in Agile, on which 80 participants responded with “Yes”. When
connecting the questionnaire data to the performance and conformance measurements based on Agile
data, only 69 participants can be related. There are several reasons why this can differ. The data used
from Agile stems from 2016, while the questionnaire is conducted in May 2017. There are 5 participants
who answer in the questionnaire to work for shorter than 1 year in their current position, while they have
also responded to act as a change analyst. This explains why they are not present in the Agile data
stemming from 2016. The enterprise explains that for the remaining 6 participants it is the case that
although they are formally a change analyst in the process, they have not acted in that role that specific
year. This can be due to a focus on other activities in their role.
The subset of the 69 questionnaire participants who can be related to Agile data will be used for the
analysis of individual process orientation and BPM supportive culture on actual process conformance and
process performance (Figure 13).

Figure 13: Sources of data and sample sizes
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4.2.2 Transformation site
Two of the sites did not participate, but three participants chose them as an answer to the question for
which site they currently work. These answers were corrected by replacing them with the correct site,
based on their personal code that was provided.

4.3 Hypotheses testing
Prior to testing the hypotheses, assumptions made before had to be checked whether these were
satisfied. The following section checked these assumptions. In the subsequent paragraph, hypotheses as
depicted in Table 13 were analyzed.
Table 13: Overview of hypotheses

H1
H2
H3
H4
H5
H6
H7

Hypothesis
Individual process orientation has a positive impact on perceived process conformance
Individual process orientation has a positive impact on actual process conformance
Individual process orientation has a positive impact on process performance
BPM supportive culture has a positive impact on individual process orientation
BPM supportive culture has a positive impact on perceived process conformance.
BPM supportive culture has a positive impact on actual process conformance
BPM supportive culture has a positive impact on process performance

4.3.1 Assumptions check
Before testing the hypotheses, two assumptions with respect to the collected data had to be confirmed.
These regard the assumption that each site represents its own organizational culture and that there is
enough variation in the distribution of the conformance measurements to make it suitable for statistical
analysis.
4.3.1.1 Culture difference per site
Ideally, the organizational culture would differ per site. The sites of the survey participant are
geographically dispersed, participants in the questionnaire were located in the USA, China, India, Finland
and the Netherlands. Therefore, a difference in culture per site can be assumed. The Shapiro-Wilk (SW)
test for normality was applied, because it is the most powerful test for small sample sizes (Razali & Wah,
2011). The SW test showed that with D(89) = 0.95, p=0.003, the data distribution of the site A is nonnormal (Appendix E, Table 26). Sample sizes are unequal and variances are, according to the Levenes test
(p < 0.05 ), unequal as well (Appendix E, Table 27). The non-parametric Kruskal-Wallis H test is useful for
multiple comparison in this situation, in which assumptions about distributions and variances are violated
(Field, 2013). This test demonstrated a significant difference in culture between sites, χ2(5) = 19.457, p =
0.002 (Appendix E, Table 28). Visually this difference between several sites is also observable, as
demonstrated in the boxplots in Figure 14. A post-hoc pairwise analysis revealed that site A and C differ
significantly from B (p = 0.033 and p = 0.002, respectively), as illustrated in Appendix E, Table 29. This
partially supports the assumption that although the sites stem from the same organization, there are
differences in their organizational culture.
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Figure 14: Boxplots showing the difference in culture per site

4.3.1.2 Variation in distribution of conformance measurements
Both established conformance measurements, the percentage of DCOs released by the change analyst
(C_RB) and the percentage of DCOs with affected item(s) (C_AI), are rated on a scale ranging from 0 to 1.
A score of 0 represents a complete non-conformance and a score of 1 represents a complete conformance
by the change analyst. This score should have enough variation among the participants; otherwise, it is
not suitable for statistical analysis. As Figure 15 and Figure 16 show, the distribution of C_AI is mainly
concentrated around the score 1, whereas the distribution of C_RB shows more variation. 87% of the
participants score a 1 on the C_AI measurement, the remaining 13% participants score between 0.9 and
1. Due to the lack in variation in distribution, the conformance measurement C_AI was excluded from
further analysis.

Figure 15: Distribution of C_RB

Figure 16: Distribution of C_AI
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4.3.2 Influence on perceived process conformance
With the full dataset stemming from the questionnaire (N=178), an analysis was performed to discover
the influence of individual process orientation and BPM supportive culture on perceived process
conformance. For this analysis the tool SmartPLS 3.0 (Ringle et al., 2015) was used, supporting PLS-SEM
analysis (Hair et al., 2013).
4.3.2.1 Satisfying requirements
PLS-SEM sets requirements for the sample size and collinearity of variables (Hair et al., 2013). The
G*Power tool suggests a sample size of 160, when requiring a medium effect size (0.15), an alpha
probability of 0.05, a power of 0.95 and 8 predictors variables, as displayed in Appendix F. The obtained
sample size of 178 satisfies this requirement.
To test for the collinearity of variables, the variance inflation factor (VIF) was used. A VIF value of 5 and
higher indicates a problem. As Table 14 shows, none of the constructs exceeded this value, neither does
one of the outer VIF values, as depicted in Appendix G, Table 30.
Table 14: Collinearity statistics for BPM supportive culture (CUL) and individual process orientation (IPO) on perceived process
conformance (PPC)

Construct
BPM Supportive culture
Individual process orientation

VIF
1.336
1.336

4.3.2.2 Construct reliability and validity
The analysis started with an evaluation of the measurement model, by assessing the internal consistency,
indicator reliability, convergent validity and discriminant validity.
Indicator reliability refers to “the rate of variance of an indicator which comes from the latent variables”
(Carmines & Zeller, 2008). The indicators reliability analysis was performed through PLS. The constructs
BPM supportive culture, individual process orientation and perceived process conformance were modeled
as a higher-order model, as is suggested for complex constructs (Hair et al., 2013). Figure 17 depicts the
higher-order model. Indicators are reliable if the factor loading is above 0.7 (Carmines & Zeller, 2008).
Factor loadings below this recommended threshold were deleted. However, relationships between lowerorder components (LOCs) and the higher-order components (HOCs) may be biased if the number of
indicators are not similar across the LOCs (Becker, Klein, & Wetzels, 2012). For the HOC BPM supportive
culture, the minimum number of indicators per LOC above the threshold value is 4, for HOC individual
process orientation 3 and for HOC perceived process conformance 3. If more indicators than this number
were above the threshold value, the indicator with the lowest factor loading was deleted (Appendix H,
Table 31). After refinement, all factor loadings were above the 0.7 threshold value and significant at p <
0.001 (Appendix H, Table 32).
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Figure 17: Higher-order structural equation model

All constructs were measured by reflective measures. Therefore, the construct reliability was determined
by evaluating the composite reliability and discriminant validity (Bagozzi, 1979).
Composite reliability was analyzed by evaluating the Chronbach’s Alpha and average variance extracted
(AVE). As Table 15 and Table 16 show, the majority of the Chronbach’s Alpha values ranged between the
acceptable range of 0.60 and 0.90 (Nunally & Bernstein, 1994). One exception is CUL, scoring slightly
above the upper limit. Since a value above 0.95 is determined to be absolutely undesirable, the value of
CUL is in the grey area and therefor accepted in this research. The values indicate an acceptable internal
consistency.
The computed AVE for the HOCs (CUL, IPO and PPC) used the loadings of the repeated indicators, instead
of the loadings from the LOCs (Fornell & Larcker, 1981). For these three constructs the AVE was calculated
manually. The formula for this calculation can be found in Appendix H, Table 33. After the manual
calculation of AVE for the HOCs, all AVE coefficients were higher than 0.5, ranging between 0.581 and
0.939. This supports a good convergent validity of the constructs.
Discriminant validity explains whether a construct is truly distinct to other constructs (Hair et al., 2013).
This was assessed using the Fornell-Larcker criterion (Fornell & Larcker, 1981). This criterion was also met
by the LOCs and HOCs constructs, as the square roots of AVE show in Table 15 and Table 16. The square
root of AVE values were in all cases higher than correlations between constructs.
The construct reliability and validity analysis proved that the collected data was valid and reliable. This
includes the reliability and validity of the newly developed construct, perceived process conformance.
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Table 15: Reliability and validity of LOCs, model CUL and IPO on PPC
Construct

α

AVE

AB

CR

CC

CO

EXC

PA

AB
CR
CC
CO
EXC
PA

0.721
0.720
0.744
0.757
0.842
0.657

0.642
0.643
0.663
0.581
0.679
0.592

0.801
0.337
0.276
0.303
0.394
0.264

0.802
0.691
0.474
0.430
0.493

0.814
0.479
0.474
0.330

0.762
0.770
0.236

0.824
0.230

0.769

PK

0.649

0.586

0.269

0.493

0.356

0.289

0.213

0.647

0.765

RES
TW
WIL

0.828
0.802
0.766

0.660
0.629
0.681

0.408
0.311
0.589

0.425
0.389
0.356

0.369
0.425
0.306

0.711
0.725
0.262

0.769
0.672
0.383

0.273
0.233
0.224

0.271
0.293
0.305

1.
2.
3.

PK

RES

TW

WIL

0.812
0.718
0.385

0.793
0.325

0.825

α – Chronbach’s Alpha
AVE - Average Variance Extracted
Diagonal values are the square root of AVE
Table 16: Reliability and validity of HOCs, model CUL and IPO on PPC

Const
ruct
CUL
IPO
PPC
1.
2.
3.

α

AVE

0.914
0.855
0.818

0.506
0.389
0.526

AVE by
hand
0.939
0.870
0.885

CUL

IPO

PPC

0.711
0.494
0.441

0.624
0.418

0.725

α – Chronbach’s Alpha
AVE - Average Variance Extracted
Diagonal values are the square root of AVE

4.3.2.3 Path estimation and evaluation the structural model
Figure 18 depicts the complete SEM model, after running the Smart-PLS algorithm and Bootstrapping in
SmartPLS 3.0. It shows a positive relation of both BPM Supportive Culture (CUL) and Individual Process
Orientation (IPO) on Perceived Process Conformance (PPC) at the 0.05 level. The relationship of CUL on
IPO is positive and significant at the 0.001 level. This provides evidence for H1, H4 and H5. CUL has a
stronger effect (0.309) than IPO (0.264) on PPC. The strongest relationship in the model is of CUL on IPO
(0.501).
Table 17 depicts the adjusted R2 values of the HOCs in the model. With an adjusted R2 value of 0.238 for
perceived process conformance, roughly 24% of the variance in this construct can be explained in this
model. This value is considered rather weak (Hair et al., 2013). Appendix I, Table 35 depicts the adjusted
R2 values of all constructs in the model.
Effect sizes, represented by the f2 values in Table 18, are all bigger than 0.35, indicating large effects of all
relationships (Hair et al., 2013).
The Q2 values reflect the predictive relevance in the endogenous constructs. Values larger than 0 indicate
a predictive relevance of the exogenous constructs (Hair et al., 2013). As the values in Table 17 show,
predictive relevance for IPO is considered weak, whereas for PPC it is considered medium. Appendix I,
Table 36 depicts the Q2 values of all the constructs in the model.
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Table 17: Adjusted R2 and Q2 values of endogenous HOCs, model influence on IPO and PPC

Individual process orientation (IPO)
Perceived process conformance
(PPC)

Adjusted R2 value
0.247
0.238

Q2 value
0.091
0.117

Table 18: Path coefficient and f2 values, model influence on IPO and PPC

H1: IPO -> PPC
H2: CUL -> PPC
H3: CUL -> IPO

Path coefficient
0.264
0.309
0.501
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f2
0.069
0.095
0.336

Figure 18: SEM-PLS model of CUL and IPO on PPC. Arrows show factors loadings, with p-values between brackets
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4.3.3 Influence on actual process performance and conformance
The remaining hypotheses state that individual process orientation and BPM supportive culture both
positively influence actual process performance and conformance. For this analysis, the subset of 69
questionnaire participants was used.
4.3.3.1 Satisfying requirements
The required sample size was computed using the G*Power tool. When requiring a medium to large effect
size (0.3), an alpha probability of 0.05 and a medium power of 0.8 and 8 predictor variables, the
recommended sample size is 59 (Appendix J). The obtained sample size of 69 satisfies this requirement,
but results in an analysis with a smaller power than the analysis in previous section.
To test for collinearity, the VIF was used. None of the constructs of the inner model exceeded the cut-off
value, as displayed in Table 19. Of the outer values two indicators exceeded the cut-off value, namely the
throughput time and time in authorization. The latter was dropped, since this time is already included in
the overall throughput time. For the same reason time in review was dropped, resulting in a single-item
construct.
Table 19: Collinearity statistics for CUL and IPO on PP and PC

Construct
BPM Supportive culture
Individual process orientation

VIF
1.426
1.426

4.3.3.2 Construct reliability and validity
To improve accuracy of the findings, an assessment of the internal consistency, indicator reliability,
convergent validity and discriminant validity was required (Hair et al., 2013).
The two exogenous HOCs (CUL and IPO) were modeled similar to the model in Figure 17. The two
endogenous constructs actual process performance and actual process conformance are both represented
by a single-item measurement. The indicator reliability was not sufficient for the LOCs measuring the HOC
individual process orientation, also after dropping indicators with low factor loadings (Appendix L, Table
38 and Table 39). Therefore, the construct individual process orientation was dropped from the model.
For the remaining indicators of the construct BPM supportive culture all loadings were above the 0.7
threshold value (Carmines & Zeller, 2008) and were significant at p<0.001.
Composite reliability and discriminant validity was analyzed to determine the construct reliability. The
AVE for CUL was calculated manually, as the AVE in the output uses loadings from the repeated indicators
(Fornell & Larcker, 1981). As Table 20 and Table 21 show, all Chronbach’s Alpha values were within the
desirable range, with CUL as an exception scoring slightly above the upper limit. In terms of discriminant
validity, Table 20 and Table 21 show that this criterion was met.
It was concluded that based on this analysis, the data in this model was valid and reliable.
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Table 20: Reliability and validity of LOCs, model CUL on PP and PC

α

AVE

CO

EXC

RES

CO

0.763

0.679

0.824

EXC

0.829

0.746

0.696

0.864

RES

0.774

0.690

0.562

0.675

0.831

TW

0.701

0.628

0.670

0.685

0.599

TW

0.792

1.
2.

α – Chronbach’s Alpha
AVE - Average Variance Extracted
3. Diagonal values are the square root of AVE
Table 21: Reliability and validity of HOC, model CUL on PP and PC

α

AVE

PC

PP

PC

1.000

1.000

1.000

PP

1.000

1.000

0.061

1.000

CUL

0.910

0.825

-0.016

0.188

CUL

0.711

1.
2.

α – Chronbach’s Alpha
AVE - Average Variance Extracted
3. Diagonal values are the square root of AVE

4.3.3.3 Path estimation
Running Smart-PLS algorithm and Bootstrapping in SmartPLS 3.0 on this model provided the outcomes as
depicted in Figure 19. It shows no significant relationship of BPM supportive culture on neither process
performance (p=0.122) as process conformance (p=0.895). All path coefficients are depicted in Appendix
N, Table 40. This finding rejects H6 and H7. The following section will analyze influence on process
conformance and process performance further.
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Figure 19: SEM-PLS model of CUL on PP and PC. Arrows show factor loadings, with p-values between brackets

4.3.4 Analysis on site level
The previous analysis was conducted on individual level, using the data from the 69 survey participants
who act as change analyst in Agile. None of the hypotheses related to this data could be supported. A
further analysis provided more insights on this relationship.
Figure 20 shows that a big part of the change analysts who participated in the survey were in charge of
less than 10 DCOs in the year 2016, namely 35%. This could negatively influence the reliability of the data.
Therefore, another approach for further analysis was chosen, namely on site level. The smallest amount
of DCOs per site is 198 (Table 22), resulting in a higher reliability of the data.

Figure 20: Histogram showing the number of DCOs per change analyst in 2016, for the 69 survey participants
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Table 22: Number of DCOs per site

Site

Number of released
DCOs in 2016
3571
198
601
1231
2153

A
B
C
D
E

4.3.4.1 Data transformation
To perform the analysis on site level, one composite score for BPM culture and individual process
orientation had to be computed. One method for doing this is calculating the mean of all indicators in
each factor (Hair, 2010). This method was applied, while using the same indicators as in Appendix H, Table
32. This resulted in the composite score in Table 23.
Table 23: Composite scores per site

Site

BPM Culture

C
D
A
E
B

4.39
4.65
4.86
4.96
5.26

Individual process
orientation
3.72
3.98
3.76
4.04
4.13

4.3.4.2 Influence of culture on process performance
In order to analyze whether culture has an influence on process performance and conformance on site
level, three types of further analysis were performed. First, a visual analysis was performed by creating
boxplot diagrams. Second, a pairwise comparison on both constructs was performed to discover whether
the same sites are significantly different. If yes, then we have an indication that they relate to each other.
Third, a Jonckheere-Terpstra test was performed to test for a trend.
The boxplot diagrams were created in SPSS. Visually, the boxplot in Figure 21 shows a trend in mean
throughput time, but E breaks this trend. This provided no indication for a significant trend.
A pairwise comparison on the difference in culture per site reports two significant differences in sites,
namely between A and C with B (p=0.020 and p=0.001, respectively), as depicted in Appendix O, Figure
32. There is also a significant difference in process performance per site, χ2(4) = 19.849, p = 0.001
(Appendix O, Figure 33). A pairwise comparison between the sites reported three significant differences,
namely A-B (p = 0.20), B-C (p=0.015) and A-E (p=0.023) (Appendix O, Figure 34). These are not the same
sites as in the previous comparison, in line with the finding by inspecting the boxplot diagrams.
The Jonckheere-Terpstra allows for testing trends in the medians of the groups (Jonckheere, 1954;
Terpstra, 1952). The sites were coded in order of their level of BPM supportive culture. As visible in Figure
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21, the order is C = 1, D = 2, A = 3, E = 4 and B = 5. The test revealed no significant trend in the data, J =
10.182, z = -0.379, p = 0.704, as given in Appendix O, Figure 35.
Concluding this analysis, these three tests do not find support for H6. Therefore, H6 is rejected.

Figure 21: Boxplot diagram of process performance per site. Sites are in order of score on CUL

4.3.4.3 Influence of culture on process conformance
The same analyses were performed to discover the influence of culture on process conformance.
A downwards trend is visible in Figure 22, but site B does not follow this trend.
The pairwise comparison on the difference in culture per site in the previous section, reported two
significant differences in sites. Those are between A and C with B (p=0.020 and p=0.001, respectively)
(Appendix O, Figure 32). A Kruskal-Wallis (KW) test reported a significant difference in process
conformance per site, χ2(4) = 14.076, p = 0.007 (Appendix O Figure 36). However, a post-hoc pairwise
comparison revealed no significant difference between sites (Appendix O, Figure 37).
To test for a trend in the data, the Jockheere-Terpstra test was applied, providing no evidence for a
significant trend, J = 9,395, z = -1.623, p = 0.105 (Appendix O, Figure 38).
Overall, none of the analyses provided evidence for support of H5, leading to a rejecting of the hypothesis.
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Figure 22: Boxplot diagram of process conformance per site. Sites are in order of score on CUL

4.3.4.4 Influence of IPO on process performance
The same analyses were performed to discover the influence of IPO on process performance.
A visual inspection of the boxplot diagrams in Figure 23 do not provide in indication for a trend in the
mean throughput time.
The follow-up analysis for significant differences in IPO per site, revealed a significant result for the KW
test, χ2(4) = 17.146, p = 0.002 (Appendix O, Figure 39). This difference was only significant between A and
B (p=0.002) (Appendix O, Figure 40). Section 4.3.4.2 revealed a significant difference in process
performance between A and C (p = 0.20), B and C (p=0.015) and A and E (p=0.023) (Appendix O, Figure
34). This does not overlap with the difference in IPO between A and B, providing no evidence for a
relationship between IPO and process performance.
For the third analysis, the Jonckheere-Terpstra trend test, the sites were coded in order of their average
level of IPO. As visible in Figure 23, the order is C = 1, A = 2, D = 3, E = 4 and B =5. The test revealed no
significant trend in the data, J = 9,418, z = -1.577, p =0.115 (Appendix O, Figure 43).
Concluding the outcomes of the analyses, no evidence was provided to support H3.
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Figure 23: Boxplot diagram of process performance per site. Sites are in order of score on IPO

4.3.4.5 Influence of IPO on process conformance
The influence of IPO on process conformance was the last hypothesis (H2) to be investigated.
The first analysis was a visual inspection of the boxplot diagram in Figure 24. There is no trend visible in
the data, also not when eliminating one of the sites.
In the previous section a pairwise comparison revealed a significant difference in IPO per site between A
and B (p=0.003). Paragraph 4.3.4.3 revealed that although a KW test reports a significant difference in
process conformance between the sites, a further analysis does not reveal significant differences when
comparing them pairwise.
The last analysis was a trend analysis. This provided, as suspected from previous analyses, no significant
trend between process conformance and the level of IPO, J=9,693, z=-1.153, p=0.249 (Appendix O, Figure
44).
There was no support founded for H2, leading to a rejecting of the hypothesis.
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Figure 24: Boxplot diagram of process conformance per site. Sites are in order of score on IPO

5. Discussion
This chapter discusses the results from previous chapter in order to address the research question, as
stated in Section 1.1;
How do BPM supportive culture and individual process orientation influence actual process performance,
actual process conformance and perceived process conformance?
Results provided evidence to either accept or reject hypotheses. This chapter will elaborate further on the
outcomes. The hypotheses discuss the influence of individual process orientation and BPM supportive
culture on actual process performance, actual process conformance and perceived process

5.1 Influence on perceived process conformance
Results show a significant positive relationship between BPM supportive culture and perceived process
conformance at the 0.05 level, with a path coefficient of 0.309. This supports the finding that culture has
a strong impact on the success of BPM (de Bruin, 2009; Savvas, 2005). It extends to the work by Grau and
Moormann (2014), who find that organizational culture positively influences the perceived process
quality.
Results also show a significant positive relationship between individual process orientation and perceived
process conformance at the 0.05 level, with a path coefficient of 0.246. This supports the finding that
peoples attitude and behavior are considered a critical success factor (Kettenbohrer, 2016).
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The third significant relationship, is the positive relationship between BPM supportive culture (CUL) and
individual process orientation (IPO). The path coefficient is relatively high, namely 0.501, and is significant
on the 0.001 level. This is in line with the notion that culture shapes the attitude and behavior of
individuals (de Bruin, 2009).
Business practitioners allude culture as a key driver and main concern for successful implementation of
BPM (de Bruin, 2009; Savvas, 2005). Finding support for H1, H4 and H5 contributes to this statement. The
strong influence of CUL on IPO (0.501) illustrates the impact of how culture can shape the behavior and
attitude of individuals. For example, if the culture does not support teamwork, the employee is less likely
to demonstrate high levels of cross-functional coordination. If this cultural aspect is stimulated top-down,
an increase half as big can be expected on individual level. However, CUL only explains roughly 25% of the
variance in the construct IPO. A stimulation of these two aspects, CUL and IPO, do not happen by accident.
Organizational changes are the result of a strategic orientation. In this case, this would refer to a BPO
strategy. Tang et al. (2013) explicitly state that BPO changes the attitude and behavior of employees,
through changing the nature and goals of their jobs. For example, an achievement of BPO is facilitating
customer integration, which serves as input for the cultural value customer orientation and individual
aspect of process awareness. Including BPO in the model, could lead to a higher R2 value. Additional
constructs that are found to have an influence on IPO are training, BPM system use and job construal.
Training is often observed to be effective for stimulating IPO, since it helps employees both in achieving a
new way of thinking and acquiring the set of skills (Leyer et al., 2015; Tumbas & Schmiedel, 2013;
Wollersheim et al., 2016). Another way of learning by doing, is using a BPM system, since those are
typically designed in a process-oriented way. This influences IPO directly and indirectly through an
increase in job construal. Job construal refers to the perceived embeddedness of the task performed by
the employee (Kettenbohrer, Beimborn, Eckhardt, et al., 2016). Thus, actively managing the BPM
supportive culture helps in achieving higher levels of IPO, but there must be other influencing factors as
well. Those could be among others training, BPM systems and job construal.
Perceived process conformance (PPC) has a similar value for the R2, namely 24% of its variance can be
explained in the model. Interestingly, besides IPO and CUL there are other variables influencing PPC. In
the work by Grau and Moormann (2014), strategic orientation, structural conditions and general
management and leadership have a significant positive influence on perceived process quality. The former
is implicitly represented in the BPM supportive culture, but structural conditions and general
management and leadership are not. These organizational structural dimensions play a big part in the
construct BPO (McCormack, 2001). Once again, BPO could be an interesting construct that could influence
PPC as well. Additionally, other core values of BPM could play a role, such as the governance of BPM. This
includes whether process-related roles, decision-making and process roles are specified and clear.
Without this BPM governance, employees might find it hard to recognize their process role and are thus
not able to live up to expectations. Methods and IT can make it easier for employees to execute the
processes according to their specifications. For example, a process-aware IT system could provide an
overview of process instances and give warnings when users show non-conforming attitude. The BPM soft
factors play a role in determining PPC, but a broader context is required to fully explain the variation in
this construct.
Furthermore, it should be noted that the dependent variable PPC is rather an attitude than an actual BPM
success or process conformance. IPO and CUL positively contribute to the perception that the employee
can and wants to work conform to the process descriptions, but the question is whether this is reflected
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in reality, or whether there is a difference between the perception and actual outcome as Krebs (2002)
observes. The following section elaborates further on this question.

5.2 Influence on actual process performance and conformance
All tests conducted in this report find no significant relationship of CUL and IPO on PC and PP, rejecting
H2, H3, H6 and H7.
Organizations usually have specific and unique processes in place, instead of generic and comparable
processes. This makes it challenging to compare different organizations in terms of process outcomes. If
the influence of IPO and CUL would have been the same on PPC as on PC, this would be evidence that PC
can be measured by the more generalizable result of PPC. However, H2 and H6 are both non-significant,
while H1 and H5 are. Two possible explanations exist for this discrepancy.
I.

II.

The level of conformance to the DCO process was only measurable through two established
indicators, of which one was eliminated due to the lack in variability. This did not provided enough
dimensions to calculate a reliable value for the level of actual process conformance. Other
indicators, or applying other techniques such as process mining, could represent actual process
conformance on a more reliable manner. However, this requires from an IT system in use to
capture suitable data for such an analysis. This raises an interesting challenge, since companies
who want to discover more about their processes, do not know much about their processes and
are therefore low in BPM maturity. They are less likely to record data in such a way that it is
suitable for the above mentioned analyses. Those who do have this data available, are likely to
have it on purpose, namely to actively monitor the process performance and conformance. They
already monitor their processes. Thus, such an analysis could possibly only be executed in
companies with a high level of BPM maturity, leading to a bias in participants.
The actual process conformance is based on the event logs from one type of process, while
employees are involved in numerous other processes. Neglecting this bigger context is one of the
drawbacks of establishing conformance measurements solely based on the data in the BPM
systems (van der Aalst & Dustdar, 2012). It might be the case that the overall actual process
conformance, taking all processes into account, reflects the perceived process conformance.

Inspecting the relationship between CUL and PP on site level, there is a trend visible, when ignoring one
of the sites. Interestingly, this trend is negative and thus the opposite of the hypothesized effect. When
BPM supportive culture of a site increases, the throughput time increases. Contradicting to earlier
research (Hribar & Mendling, 2014; Kohlbacher et al., 2011), this means that the process performance
decreases when a site scores higher on BPM supportive culture. In this case, there are also two lines of
reasoning to explain this;
I.

II.

Usually, processes are executed by people operating in a network (van der Aalst & Dustdar, 2012).
Therefore, teamwork is one of the essential cultural values supporting BPM (Schmiedel et al.,
2013). This means that there are high dependencies among employees when working in such a
process. Colleagues and external stakeholders can delay the process of the employee who is
accountable for the performance of that process, demonstrating the complexity of assessing
process performance.
Process performance can be assessed on four dimensions, namely on time, cost, quality and
flexibility (Dumas et al., 2013). In this research, PP is assessed on the dimension of time. In the
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context of the underlying process, it could be the case that time is not the most important
dimension of performance. Since the four dimensions act as a trade-off (Dumas et al., 2013), a
focus on another dimension can increase the time dimension. There are no pre-determined PPIs
for the DCO process in place, so there is no pre-determined guideline for the employees to focus
their effort on. Rather it is based on their own interpretation. The reason why a DCO process is in
place is to ensure that documentation is handled according to compliancy regulations set by
national agencies. This implies that the quality dimension is the most important dimension and
time is of less importance.
In this research, IPO has no significant influence on PP. This contradicts to the finding that BPO reduces
cycle time, for example through the elimination of redundant activities (Galbraith, 2002). Leyer et al
(2015) note that training had the smallest influence on process awareness, which refers to an awareness
about, for example, throughput time. Possibly, individuals usually score lowest on this dimension of
individual process orientation and are not aware of the process outcomes and has therefore no influence
on PP.
In the case of the survey participant, there is no feedback loop to the employees about their PP. They
might not be aware of their average throughput time. Another explanation can stem from the finding that
employees’ perspectives on process orientation vary; some perceive advantages and some disadvantages
(Leyer et al., 2017). Those who perceive it as disadvantageous might resist in achieving process goals.
Among the most important disadvantages are inflexibility, missing individuality and coordination. The
former two might lead to an inadequate fit of working style of the employee and it will therefor take them
more time to perform the task. The latter relates to the high amount of effort it requires to coordinate, a
time-consuming task for employees. However, the most often stated advantage of process orientation is
time (Leyer et al., 2017). Perhaps this advantage manifests itself in a more effective time-management of
the employee itself and not in a more effective process execution in terms of time.
Furthermore, due to the dependencies when working in a process, the resistance to change of one
employee might influence the outcome of another employee. Therefor it might be hard to find a one-onone relationship between one’s personal attitude and their PP.

5.3 CUL and IPO differences in groups
A last matter of interest is whether CUL and IPO differs based on work experience within the company
and the process role of the employee. Since CUL and IPO have a strong impact on PPC, an analysis of
whether other factors influence this provides a better understanding how to influence BPM success.
As Figure 25 shows, there are no big differences in the average level of BPM culture depending on how
many years the employee has worked at the organization. In this case, all employees adopt cultural values,
regardless of their time spent working at the organization. The organization could also be involved in
choosing employees who embrace this culture. This is suggested by Tumbas and Schmiedel (2013), to
develop a BPM supportive culture. For IPO there is also no difference depending on years of experience
in the organization (Figure 26), this is rather influenced by something else, such as training and the use of
BPM systems (Kettenbohrer, Beimborn, Eckhardt, et al., 2016; Leyer et al., 2015).
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Figure 25: Boxplot diagram of CUL per work experience in the organization

Figure 26: Boxplot diagram of IPO per work experience in the organization

Process owners receive information about the vision and goals of an organization and are involved in
development of business processes (Kettenbohrer, 2016). Although this thorough understanding of the
meaning of the processes, they do not demonstrate higher levels of IPO or CUL on average compared to
process users (Figure 27 and Figure 28). They might ventilate these goals to the process users, or the
process users are just as process oriented, for example due to training and management commitment
(Kettenbohrer, 2016).
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Figure 27: Boxplot diagram IPO and process role

Figure 28: Boxplot diagram CUL and process role

The data does not provide indications that the process role or work experience within the company has
any effect on the BPM supportive culture perceived by the employee, or its individual process orientation.

6. Conclusions
The aim of this research was to discover how the influence of soft BPM factors on perceived process
outcomes relate to the influence of soft BPM factors on actual process outcomes. More specifically, it
investigated the influence of IPO and CUL on PPC, CUL on IPO and the influence of IPO and CUL on PC and
PPC.
Data was collected two-fold, namely through conducting a questionnaire and extracting data from a
system in use. As depicted in Table 24, culture and individual process orientation have a positive influence
on the perceived process conformance, and culture has a positive influence on individual process
orientation. Active management of BPM is of importance, since it influences both PPC as IPO. However,
both soft factors are of importance in determining the level perceived process conformance, supporting
the holistic approach towards BPM.
Table 24: Results of the hypotheses

H1
H2
H3
H4

Hypothesis
Individual process orientation has a positive impact on
perceived process conformance
Individual process orientation has a positive impact on actual
process conformance
Individual process orientation has a positive impact on process
performance
BPM supportive culture has a positive impact on individual
process orientation
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Result
Supported
Rejected
Rejected
Supported

H5
H6
H7

BPM supportive culture has a positive impact on perceived
process conformance.
BPM supportive culture has a positive impact on actual process
conformance
BPM supportive culture has a positive impact on process
performance

Supported
Rejected
Rejected

By relating the questionnaire data to the Agile data, the influence of culture and individual process
orientation on actual process performance and conformance could be tested. None of the hypotheses
with regard to this analysis could be supported (Table 24). From this, we can conclude that although CUL
and IPO influence the PPC by the employee, it does not influence the actual process outcome. Most likely,
the established indicators to measure actual process conformance were not reliable enough to reflect the
construct.

6.1 Limitations
The study contains several limitations. It was conducted within one enterprise, since this provided the
unique set-up to compare actual process outcomes because they execute the same process at different
sites worldwide. There are differences in culture between the sites. However, there are only three sites
significantly differing from each other. This did not provide full support for the assumption that each site
could be considered as an organization on its own. In reality, there are dependencies between the
different sites and there is a worldwide organizational cultural to some extent. In this line, another
limitation is that all participants are active within the same sector. This defects the external validity. As
known, compliancy is an important focus for this sector, which can influence the extent to which
employees incorporate working conform to processes in their daily activities. For other sectors in which
this is of less importance, results might differ.
Another limitation in this research is related to the quality and importance of context in the data stemming
from Agile. The researcher was limited to using this system, because this is the only system in use at
different locations worldwide in which the same process is executed. This was required for a comparison
in the actual process outcomes. However, the richness of the data was limited. Firstly, process
performance can be assessed on the dimensions of quality, flexibility, time and cost. However, the
available data only allowed for an analysis on the dimension of time.
Secondly, since the process was quite simple and mostly automated in the system, there were no real
non-conformance measurements. The only real non-conformance measurement (not attaching an
affected item) did not provided enough variation for an analysis.
Thirdly, discussions with the system users revealed that it differs per site when the process is initiated.
There were examples where the reviewing of the document was done before initiating the process,
leading to a lower throughput time in the data than actually spent on the document.
Fourthly, the nature of the documents can differ per site. For example, one site is especially focused on
software related documents, which are often more complex.
Fifthly, multiple employees perform tasks in a DCO process, but to allow for an analysis of performance
the change analyst responsible for that process was set accountable for the performance and
conformance. However, s/he is highly dependent on the correct and timely execution of tasks of others
56

who are involved in the process. Apart from the richness of the data, the timespan differed from when
the questionnaire was conducted. The questionnaire was conducted in May 2017, whereas the data from
Agile stemmed from 1 January 2016 until 31 December 2016. Not all questionnaire respondents were
employees in that period.
At last, after relating the questionnaire data to the Agile data, the dataset was reduced from 178 to 69
respondents. This limited the power of the analysis in the SEM-PLS model and resulting in problems with
regard to the construct reliability. The follow-up analysis on site level provided more data points to
measure PP and PC, but minimized the number of sites to compare to five. This is an extremely small
sample size, leading to difficulties to draw conclusions on observations.

6.2 Future research
Future work could address limitations of this research, by replicating this research with a richer dataset
of event logs. This includes an assessment of process performance on multiple dimensions and executing
conformance checking through applying process mining techniques. These indicators would provide a
better measurement, reflecting reality. This could lead to the conclusion whether perceived process
conformance relates to actual process conformance.
Another way to discover this, is through experimental set-ups. In an experiment, there is no difficulty of
the complex social and external context influencing actual outcomes. In addition, the involvement in
numerous processes can be ignored, since the focus is solely on the process in the experiment. If this leads
to the establishment of a reliable proxy for measuring actual process conformance, multi-company
analysis can be performed. A multi-case study will provide better insights in differences of influences
between sectors and can ultimately link process outcomes to organizational performance, revealing
factors influencing gaining the competitive advantage that BPM can provide.
Another fruitful follow-up analysis could be to discover how perceived process conformance can be used
to lead to actual process conformance. If there is an actual discrepancy, it might be that employees are
willing, but do not receive feedback about their level of conformance. Providing feedback and training
might facilitate that perceived process conformance positively influences actual process conformance.
This research included IPO and CUL as independent factors, but future work could widen this scope and
include other factors, such as training and BPO. Another focus could be to extent to involving all core
elements of BPM to empirically investigate their influence and relative importance in achieving BPM
success.

6.3 Practical implications
Findings in this research lead to some practical implications for business practitioners. First, business
practitioners recognize organizational culture as an important driver of BPM success. This study confirms
this observation. Organizations should focus on actively managing a BPM culture, for example by assessing
their BPM supportive culture (Schmiedel et al., 2014) and focus on developing weak areas (Tumbas &
Schmiedel, 2013). For example, as Figure 29 shows, weak areas of site B are Teamwork and Responsibility.
This insight provides the opportunity to establish a focus. Tumbas and Schmiedel (2013) recommend to
improve responsibility, for example, through rewarding dedication of employees towards attaining
process goals. In the case of this organization, they could reward employees when executing process
completely conform to the process description. To stimulate the weak area of teamwork, organizations
can focus on formal and informal structures, An example of an informal structure is to facilitate face-to57

face meetings. This site should avoid to only have contact with colleagues through web meetings. The
organization has locations worldwide, thus this may be challenging to accomplish. A formal structure to
accomplish higher levels of teamwork, is to establish more cross-functional meetings to break the silomindset. Monthly meetings with stakeholders from different departments, active in the same process,
could be a practical examples of this. Facilitating and actively managing a BPM supportive culture
positively influences both perceived process conformance and individual process orientation, resulting in
a double pay-off.

Site B
Teamwork
6
5.8
5.6
5.4
5.2
Customer Orientation

Responsibility

5

Excellence
Figure 29: Cultural fitness of Site B

Secondly, business practitioners should be aware of the difference between the perception of and actual
process outcomes by their employees. If employees think they execute processes correctly and
effectively, but -in reality- this is not the case, managers should take actions to prevent this. The developed
multi-scale measurement model in this research can serve as a way to measure and assess the perceived
process conformance among employees.
Thirdly, perceptions of the BPM supportive culture apparently differ per site within this observed
enterprise. Managers in a big enterprise might use the tool by Schmiedel et al. (2014) to assess their
different locations on the BPM supportive culture to derive guidelines how to overcome differences
between the locations. A stronger organization-wide BPM supportive culture, allows for a better process
performance in the end (Hammer, 2007).
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Appendices
Appendix A: Overview questions in questionnaire
Page 1: General questions
1
2
3
4

What is your age?
Younger than 25 years
25-40 years
41-55 years
Older than 55 years

1
2

What is your gender?
Male
Female

1
2
3
4
5
6

What is your level of education?
No degree
High school degree
Bachelor’s degree
Master’s degree
Professional degree
Doctoral (P.h.D.) degree

1
2
3
4
5
6
7
8

At which site do you currently work?
A
B
G
H
C
D
E
F

1
2
3
4
5
6

What is your work experience in your current position?
< 1 year
1 – 3 years
3 – 6 years
6 – 10 years
10 – 20 years
> 20 years
What is your work experience in your current area of expertise?
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1
2
3
4
5
6

< 1 year
1 – 3 years
3 – 6 years
6 – 10 years
10 – 20 years
> 20 years

1
2
3
4
5
6

What is your work experience within the organization?
< 1 year
1 – 3 years
3 – 6 years
6 – 10 years
10 – 20 years
> 20 years

1
2
3
4
5
6
7

Please specify your area of work
Research & Development
Quality & Regulations
Customer service
Operations
Marketing
Supply management
Other, namely..

1
2

Are you appointed as a process owner of any process within the organization?
Yes, I am a process owner
No, I am a process participant/user

1
2

Do you act as a change analyst in the document change order (DCO) process in Agile?
Yes
No

Page 2: Individual process orientation
Measurement model individual process orientation by (Leyer et al., 2015). 1 corresponds to strongly
disagree, 5 to strongly agree.
Code
Process knowledge
IPO_r1 In my area of operation I know for which products my activities make a 1
contribution
IPO_r2 I know the broad activities that are necessary to complete these products 1
for external customers
IPO_r3 I know the employees with whom I am working on the compilation of 1
products for external customers
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2

3

4

5

2

3

4

5

2

3

4

5

IPO_r4 I know the goals of the employees with whom I work together including 1
those outside of my operation
Code
IPO_r5

Process awareness
There are indicators for my activities, which are geared to the satisfaction
of external customers
IPO_r6 I know the benefit of my activities to external customers
IPO_r7 The reduction of cycle time (not processing time) of customer orders
together with the colleagues involved is an important goal of my daily
work
IPO_r8 I collect similar orders for my activities to work them off as a block
IPO_r9 There are rules concerning the response time for internal requests
IPO_r10 In my area of operation I know how satisfied external customers are with
the products in which I am involved in the production
Code
Cross-functional coordination
IPO_r11 For the processing of my products I continuously coordinate myself with
all relevant parties involved including those outside my area of operation
IPO_r12 In my area of operation we mostly execute tasks for one product line
IPO_r13 In my area of operation there are regular meetings to discuss the
avoidance of most frequent problems
IPO_r14 In my area of operation procedures for the avoidance of mistakes
occurring are identified with the relevant parties involved
IPO_r15 There is a continuous coordination with all the parties involved (also
outside my area of operation) of the products on which I work to avoid
backlogs
Code
Continuous reflection
IPO_r16 In my area of operation I continuously reflect on how existing activities
can be improved
IPO_r17 In my area of operation I continuously give thought to the benefit of my
activities for external customers
IPO_r18 If I notice possibilities for improvement, I will implement them or inform
the person in charge
IPO_r19 In my area of operation we use documented customer complaints for the
improvement of activity flows
IPO_r20 In my area of operation implemented improvements to the activity flows
are continuously checked

2

3

4

5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Page 3: BPM Supportive culture
Selection of the question of the measurement model BPM Supportive Culture by (Schmiedel et al.,
2014). 1 corresponds to strongly disagree, 7 to strongly agree. Bold questions are those who will be used
in the survey.
Customer orientation

Loading
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External
customer
orientation
Culture_r1

Culture_r2

Internal
customer
orientation Culture_r3

Culture_r4

Culture_r5

The core business processes of our
organization are focused on satisfying
our customers.
Our organization incorporates
customer expectations into its
business processes
Our organization uses customer
complaints as an opportunity to
reflect on the redesign of business
processes.
Our organization includes our
customers in the design of our
business processes.
Our organization understands the
processes of our customers that lead
to an interaction with our
organization.
Our organization defines internal
customers for all business processes.
Employees of our organization focus
on the requirements of colleagues
who receive their work.
Employees of our organization have a
good understanding of who their
internal customers are.
Managers of our organization
encourage employees to meet the
needs of colleagues who receive their
work
Employees treat people within our
organization as customers when
providing them with internal services

Excellence
Continuous
Culture_r6 Our organization regularly
improvement
evaluates its business processes for
improvement opportunities.
Employees of our organization
strive to improve our business
processes continually.
Our organization regularly
implements best practices that
improve business processes.
Managers of our organization
regularly invite ideas from our
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1 2 3 4 5 6 7 0.83

1 2 3 4 5 6 7 0.89

1 2 3 4 5 6 7 0.87

1 2 3 4 5 6 7 0.78

1 2 3 4 5 6 7 0.83

1 2 3 4 5 6 7 0.82
1 2 3 4 5 6 7 0.89

1 2 3 4 5 6 7 0.90

1 2 3 4 5 6 7 0.89

1 2 3 4 5 6 7 0.87

1 2 3 4 5 6 7

Loading
0.87

1 2 3 4 5 6 7

0.85

1 2 3 4 5 6 7

0.84

1 2 3 4 5 6 7

0.82

Innovation

Responsibility
Accountability

employees on ways to improve
business processes.
Culture_r7 Our organization regularly uses
performance indicators to find
ways to improve business
processes.
Team leaders in our organization
honor cutting-edge ideas for the
innovation of business processes.
Our top management rewards
employees who present pioneering
ideas for enhancing the
performance of business processes.
Culture_r8 Our organization welcomes
concepts for fundamental
innovations that increase the
performance of business processes.
Culture_r9 Our organization encourages
thinking ‘‘outside the box’’ to
create innovative solutions in
business processes.
Managers of our organization are
open to radical changes that
enhance the performance of
business processes

Process owners of our
organization have the authority to
make decisions on business
processes.
Managers of our organization are
rewarded based on the
performance of the overall
business processes for which they
are responsible.
Culture_r10 Responsibilities for business
processes are clearly defined
among members of our
management board.
Culture_r11 Process owners of our
organization are accountable for
the performance of business
processes.
Our organization appoints process
owners for all business processes
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1 2 3 4 5 6 7

0.86

1 2 3 4 5 6 7

0.84

1 2 3 4 5 6 7

0.80

1 2 3 4 5 6 7

0.91

1 2 3 4 5 6 7

0.92

1 2 3 4 5 6 7

0.78

Loading
1 2 3 4 5 6 7 0.84

1 2 3 4 5 6 7 0.79

1 2 3 4 5 6 7 0.85

1 2 3 4 5 6 7 0.87

1 2 3 4 5 6 7 0.81

Commitment

Teamwork
Formal
structures

Informal
structures

Employees of our organization go
above and beyond their formally
defined responsibilities to achieve
the objectives of business
processes.
Our organization highly values
personal dedication to reaching
performance targets of business
processes
Culture_r12 It motivates employees of our
organization that their actions
contribute to the achievement of
business process objectives.
Culture_r13 Our organization uses current
achievements to encourage
employees’ commitment to
process objectives
Employees of our organization
feel an inner obligation to attain
the performance goals of business
processes

Our organization properly aligns the
goals of the departments that are
involved in one business process.
Managers of our organization
routinely arrange crossdepartmental meetings to discuss
current topics of business processes.
Culture_r14 The overall goals of a business
process in our organization are
binding on all departments
involved in that particular business
process.
Culture_r15 Our organization does well in
coordinating the tasks of the
departments that are involved in
one business process.
It is the policy of our organization
that employees share their process
knowledge with those in other
departments.
Culture_r16 Employees of our organization
enjoy working with their process
colleagues from other departments.
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1 2 3 4 5 6 7 0.82

1 2 3 4 5 6 7 0.88

1 2 3 4 5 6 7 0.92

1 2 3 4 5 6 7 0.90

1 2 3 4 5 6 7 0.88

Loading
1 2 3 4 5 6 7 0.88

1 2 3 4 5 6 7 0.84

1 2 3 4 5 6 7 0.90

1 2 3 4 5 6 7 0.90

1 2 3 4 5 6 7 0.85

1 2 3 4 5 6 7 0.86

Employees of our organization have
many opportunities for informal
interaction with their process
colleagues from other departments.
Culture_r17 Employees of our organization not
only identify with their department
but also with their process team.
Employees of our organization
informally exchange information
about current topics in business
processes.
Our organization encourages
informal activities that break down
departmental barriers.

1 2 3 4 5 6 7 0.83

1 2 3 4 5 6 7 0.86

1 2 3 4 5 6 7 0.81

1 2 3 4 5 6 7 0.79

Page 4: Perceived process conformance
Measurement model to measure perceived conformance. 1 corresponds to strongly disagree, 5 to
strongly agree.
Code
PC_1
PC_2
PC_3
PC_4

PC_5
PC_6
PC_7
PC_8

Ability
I am skilled in following the processes correctly
The process related training I followed was successful, in terms of
helping me executing processes correctly
I know how the business processes work
I have access to all required resources to be able to execute the
processes correctly
Willingness
I propose improvements if I cannot execute the process according to the
process description
I exhibit enthusiasm for following the process and performing it correctly
I am willing to take accountability for the level of correct execution of
processes
I believe my way of working conforms the process on a daily basis
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1
1

2
2

3
3

4
4

5
5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

Appendix B: Screenshots of the questionnaire
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Appendix C: Emails regarding the invitation
Announcement by Jan van Moll
Dear colleagues,
We would like to ask for your participation to support an ongoing activity by two intern students.
University students Minou Benraad and Dillan Spijkers are working on an assignment to provide us more
insight into process performance and process compliance/maturity. As part of their assignment they are
running a questionnaire on these topics.
You have been selected to anonymously participate in this questionnaire and we would highly appreciate
your responses in order to make their assignment successful!!
The online questionnaire will be conducted by the Eindhoven University of Technology, The Netherlands,
who is the home-base of the interns. Confidentiality has been taken care of and the environment has been
validated.
You will receive additional information from Minou Benraad shortly.
We strongly encourage you to spend some time on filling out the short questionnaire!!
Thank you very much in advance!
Best regards,
Jan
J.H. van Moll

First invitation
Dear <<FirstName>> <<LastName>>,
As presented during the conference, my name is Minou Benraad and I am an Industrial Engineering
student at the University of Technology Eindhoven. I am graduating at this organization, under supervision
of Jan van Moll and Zouhair Bedawi.
My topic of research is to discover how soft factors, such as culture and personal attitude, influence
process conformance and performance. Outcomes of this research will provide the organization with
insights on how to increase process conformance and performance, in order to be compliant and
competitive. This questionnaire is an important aspect of the research and your contribution would be
crucial for the success of the research and subsequently will help the organization. It will take
approximately 15 – 20 minutes to complete the questionnaire.
You will find the questionnaire via this link. You will be asked to enter a usercode.
Your personal usercode is: <<Usercode>>
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Please note that NO individual results will be reported to the organization, privacy and security criteria
have been adhered to for this experiment.
Many thanks in advance!
Best regards,
Minou Benraad

First reminder
Dear <<FirstName>> <<LastName>>,
Last week you received an invitation to participate in a survey, but did not responded yet. Hereby I kindly
remind you of this survey, which is an important aspect of my research. Your contribution would be crucial
for the success of the research and subsequently will help the organization. It will take approximately 15
– 20 minutes to complete the questionnaire.
You will find the questionnaire via this link. You will be asked to enter a usercode.
Your personal usercode is: <<UserCode>>
Please note that NO individual results will be reported to the organization, privacy and security criteria
have been adhered to for this experiment.
Many thanks in advance!
Best regards,
Minou Benraad

Last reminder
Dear <<FirstName>> <<LastName>>,
Two weeks ago, you received an invitation to participate in a survey, but did not responded yet. Hereby I
kindly remind you of a last invitation to participate in this survey. Your contribution would be crucial for
the success of my research and subsequently will help the organization. It will take approximately 15 – 20
minutes to complete the questionnaire.
You will find the questionnaire via this link. You will be asked to enter a usercode.
Your personal usercode is: <<UserCode>>
Please note that NO individual results will be reported to the organization, privacy and security criteria
have been adhered to for this experiment.
Many thanks in advance!
Best regards,
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Minou Benraad
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Appendix D: Descriptive statistics

Table 25: General descriptive statistics about respondents

Variable
Age

Gender
Educational level

Area of work

Change analyst in DCO

Response options
< 25 years
25 – 40 years
41 – 55 years
> 55 years
Male
Female
No degree
High school degree
Bachelors degree
Masters degree
Professional degree
Doctoral (P.h.D.) degree
Research & Development
Quality & Regulations
Customer service
Operations
Marketing
Supply management
Other
Yes
No
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Frequency
2
43
95
38
141
37
0
17
71
65
7
18
74
55
14
10
4
6
15
80
98

Appendix E: Assumptions check cultural difference

Table 26: Normality check per site
Tests of Normality
Kolmogorov-Smirnova
SiteName
Culture_avg

Statistic

df

Shapiro-Wilk

Sig.

Statistic

df

Sig.

F

.116

12

.200*

A

.112

90

.008

.953

89

.003

C

.214

16

.048

.939

16

.339

B

.085

24

.200*

.963

24

.509

.923

14

.242

.967

22

.650

E

.155

14

.200*

D

.099

22

.200*

.971

12

.919

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Table 27: Levenes test for homogeneity of variances
Test of Homogeneity of Variances
Culture_avg
Levene Statistic
2.985

df1

df2
4

Sig.
83

.024

Table 28: Kruskal-Wallis Test on culture per site

Kruskal-Wallis Test
Ranks
Site
Culture

N

Mean Rank

1

90

80.08

2

24

125.08

5

16

73.16

6

22

89.00

7

14

111.61

8

12

77.75

Total

178
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Test Statisticsa,b
Culture
Chi-Square

19.457

df

5

Asymp. Sig.

.002

a. Kruskal Wallis Test
b. Grouping Variable: Site

Table 29: Pairwise comparison for culture difference per site

Sample1-Sample2
C-F
C-A
C-D
C-E
C-B
F-A
F-D
F-E
F-B
A-D
A-E
A-B
D-E
D-B
E-B

T-statistic
4.615
6.052
-13.134
-38.728
-50.552
-1.438
-8.519
-34.113
-45.938
-7.081
-32.675
-44.500
25.594
37.419
11.824

Std. error
19.559
13.908
16.829
18.744
16.531
15.751
18.381
20.149
18.108
12.195
14.726
11.781
17.511
15.118
17.225
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Std. t-statistic
.236
.435
-.780
-2.066
-3.058
-.091
-.463
-1.693
-2.537
-.581
-2.219
-3.777
1.462
2.475
.686

Sig.
.813
.663
.435
.039
.002
.927
.643
.090
.011
.561
.026
.000
.144
.013
.492

Adj. Sig.
1.000
1.000
1.000
.582
.033
1.000
1.000
1.000
.168
1.000
.397
.002
1.000
.200
1.000

Appendix F: Required sample size analysis on perceived process conformance

Figure 30: Output of G*Power with the suggested sample size
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Appendix G: VIF values analysis influence on perceived process conformance
Table 30: Outer VIF values, model CUL and IPO on PPC

Indicator

VIF

Culture_r1

1.686

Culture_r1

1.993

Culture_r11

1.402

Culture_r11

1.892

Culture_r12

2.091

Culture_r12

2.361

Culture_r13

2.236

Culture_r13

2.695

Culture_r14

1.754

Culture_r14

2.094

Culture_r15

2.137

Culture_r15

2.493

Culture_r17

1.515

Culture_r17

1.884

Culture_r2

1.490

Culture_r2

2.320

Culture_r5

1.317

Culture_r5

1.949

Culture_r6

1.785

Culture_r6

2.910

Culture_r7

2.247

Culture_r7

2.382

Culture_r8

1.737

Culture_r8

2.442

IPO_r10

1.267

IPO_r10

1.574

IPO_r13

1.821

IPO_r13

2.313

IPO_r14

1.691

IPO_r14

1.965

IPO_r15

1.293

IPO_r15

1.576

IPO_r16

1.529

IPO_r16

1.810

IPO_r18

1.708

IPO_r18

2.083
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IPO_r2

1.286

IPO_r2

1.644

IPO_r20

1.282

IPO_r20

1.989

IPO_r3

1.362

IPO_r3

1.638

IPO_r4

1.208

IPO_r4

1.582

IPO_r5

1.257

IPO_r5

1.381

IPO_r6

1.327

IPO_r6

1.727

PC_r1

1.594

PC_r1

1.866

PC_r2

1.358

PC_r2

1.507

PC_r3

1.402

PC_r3

1.470

PC_r6

1.531

PC_r6

1.738

PC_r7

1.642

PC_r7

1.713

PC_r8

1.520

PC_r8

1.703
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Appendix H: Construct reliability and validity
Table 31: Factor loadings before refinement

Sample
Mean
(M)
0.698

Standard
Deviation
(STDEV)
0.053

T Statistics
(|O/STDEV|)

P Values

Culture_r1 <- Customer Orientation (CO)

Original
Sample
(O)
0.699

13.265

0.000

Culture_r2 <- Customer Orientation (CO)

0.739

0.739

0.035

21.317

0.000

Culture_r3 <- Customer Orientation (CO)

0.781

0.781

0.040

19.483

0.000

Culture_r4 <- Customer Orientation (CO)

0.645

0.641

0.065

9.939

0.000

Culture_r5 <- Customer Orientation (CO)

0.791

0.790

0.033

24.284

0.000

Culture_r6 <- Excellence (EXC)

0.794

0.794

0.045

17.698

0.000

Culture_r7 <- Excellence (EXC)

0.845

0.844

0.028

30.063

0.000

Culture_r8 <- Excellence (EXC)

0.864

0.865

0.024

35.504

0.000

Culture_r9 <- Excellence (EXC)

0.791

0.791

0.036

22.019

0.000

Culture_r10 <- Responsibility (RES)

0.781

0.780

0.033

23.860

0.000

Culture_r11 <- Responsibility (RES)

0.802

0.800

0.031

25.990

0.000

Culture_r12 <- Responsibility (RES)

0.805

0.805

0.034

23.774

0.000

Culture_r13 <- Responsibility (RES)

0.859

0.857

0.021

40.375

0.000

Culture_r14 <- Teamwork (TW)

0.797

0.798

0.032

24.520

0.000

Culture_r15 <- Teamwork (TW)

0.874

0.873

0.019

46.272

0.000

Culture_r16 <- Teamwork (TW)

0.703

0.702

0.052

13.485

0.000

Culture_r17 <- Teamwork (TW)

0.789

0.784

0.038

20.660

0.000

IPO_r1 <- Process knowledge (PK)

0.699

0.664

0.113

6.208

0.000

IPO_r2 <- Process knowledge (PK)

0.770

0.756

0.065

11.856

0.000

IPO_r3 <- Process knowledge (PK)

0.750

0.750

0.048

15.730

0.000

IPO_r4 <- Process knowledge (PK)

0.724

0.734

0.046

15.617

0.000

IPO_r5 <- Process awareness (PK)

0.685

0.677

0.068

10.148

0.000

IPO_r6 <- Process awareness (PK)

0.639

0.629

0.088

7.261

0.000

IPO_r7 <- Process awareness (PK)

0.571

0.572

0.086

6.638

0.000

IPO_r8 <- Process awareness (PK)

0.532

0.529

0.086

6.192

0.000

IPO_r9 <- Process awareness (PK)

0.511

0.504

0.085

5.998

0.000

IPO_r10 <- Process awareness (PK)

0.735

0.734

0.050

14.751

0.000

IPO_r11 <- Crossfunctional coordination (CC)

0.550

0.542

0.101

5.463

0.000

IPO_r12 <- Crossfunctional coordination (CC)

0.135

0.139

0.143

0.942

0.347

IPO_r13 <- Crossfunctional coordination (CC)

0.817

0.815

0.039

20.840

0.000

IPO_r14 <- Crossfunctional coordination (CC)

0.777

0.774

0.057

13.718

0.000

IPO_r15 <- Crossfunctional coordination (CC)

0.737

0.734

0.051

14.426

0.000

IPO_r16 <- Continuous reflection (CR)

0.755

0.756

0.039

19.506

0.000

IPO_r17 <- Continuous reflection (CR)

0.678

0.672

0.062

11.007

0.000

IPO_r18 <- Continuous reflection (CR)

0.806

0.805

0.037

21.618

0.000
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IPO_r19 <- Continuous reflection (CR)

0.642

0.639

0.067

9.561

0.000

IPO_r20 <- Continuous reflection (CR)

0.712

0.713

0.050

14.298

0.000

PC_r1 <- Ability (AB)

0.838

0.838

0.025

33.088

0.000

PC_r2 <- Ability (AB)

0.743

0.742

0.046

16.191

0.000

PC_r3 <- Ability (AB)

0.771

0.773

0.041

18.799

0.000

PC_r4 <- Ability (AB)

0.527

0.521

0.095

5.526

0.000

PC_r5 <- Willingness (WIL)

0.662

0.657

0.086

7.651

0.000

PC_r6 <- Willingness (WIL)

0.822

0.824

0.028

28.926

0.000

PC_r7 <- Willingness (WIL)

0.815

0.814

0.038

21.509

0.000

PC_r8 <- Willingness (WIL)

0.789

0.789

0.039

20.408

0.000

Table 32: Factor loadings after refinement

Sample
Mean (M)

Culture_r2 <- Customer Orientation (CO)

Original
Sample
(O)
0.702

T Statistics
(|O/STDEV|)

P Values

0.706

Standard
Deviation
(STDEV)
0.042

16.831

0.000

Culture_r3 <- Customer Orientation (CO)

0.834

0.838

0.029

28.979

0.000

Culture_r4 <- Customer Orientation (CO)

0.709

0.708

0.050

14.127

0.000

Culture_r5 <- Customer Orientation (CO)

0.794

0.791

0.043

18.423

0.000

Culture_r6 <- Excellence (EXC)

0.791

0.790

0.048

16.499

0.000

Culture_r7 <- Excellence (EXC)

0.844

0.845

0.028

29.701

0.000

Culture_r8 <- Excellence (EXC)

0.865

0.864

0.025

34.754

0.000

Culture_r9 <- Excellence (EXC)

0.794

0.792

0.036

22.073

0.000

Culture_r10 <- Responsibility (RES)

0.780

0.780

0.035

22.332

0.000

Culture_r11 <- Responsibility (RES)

0.803

0.804

0.030

26.569

0.000

Culture_r12 <- Responsibility (RES)

0.805

0.805

0.032

24.972

0.000

Culture_r13 <- Responsibility (RES)

0.859

0.859

0.019

44.274

0.000

Culture_r14 <- Teamwork (TW)

0.789

0.789

0.036

22.157

0.000

Culture_r15 <- Teamwork (TW)

0.870

0.869

0.019

46.960

0.000

Culture_r16 <- Teamwork (TW)

0.717

0.715

0.051

14.167

0.000

Culture_r17 <- Teamwork (TW)

0.790

0.789

0.040

19.759

0.000

IPO_r2 <- Process knowledge (PK)

0.731

0.724

0.070

10.424

0.000

IPO_r3 <- Process knowledge (PK)

0.787

0.782

0.050

15.718

0.000

IPO_r4 <- Process knowledge (PK)

0.777

0.781

0.039

19.975

0.000

IPO_r5 <- Process awareness (PA)

0.745

0.746

0.051

14.621

0.000

IPO_r6 <- Process awareness (PA)

0.770

0.761

0.058

13.188

0.000

IPO_r10 <- Process awareness (PA)

0.792

0.793

0.043

18.618

0.000

IPO_r13 <- Crossfunctional coordination (CC)

0.858

0.858

0.024

35.104

0.000

IPO_r14 <- Crossfunctional coordination (CC)

0.827

0.822

0.045

18.346

0.000

IPO_r15 <- Crossfunctional coordination (CC)

0.754

0.756

0.047

16.028

0.000

IPO_r16 <- Continuous reflection (CR)

0.794

0.793

0.038

20.760

0.000
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IPO_r18 <- Continuous reflection (CR)

0.864

0.863

0.025

34.540

0.000

IPO_r20 <- Continuous reflection (CR)

0.743

0.742

0.043

17.317

0.000

PC_r1 <- Ability (AB)

0.855

0.852

0.023

36.717

0.000

PC_r2 <- Ability (AB)

0.764

0.762

0.043

17.829

0.000

PC_r3 <- Ability (AB)

0.783

0.786

0.041

18.928

0.000

PC_r6 <- Willingness (WIL)

0.822

0.824

0.027

30.773

0.000

PC_r7 <- Willingness (WIL)

0.839

0.840

0.035

24.117

0.000

PC_r8 <- Willingness (WIL)

0.815

0.811

0.037

21.923

0.000

Table 33: Calculation of AVE for the HOCs

Loading 1
Loading 2
Loading 3
Loading 4
AVE

Culture
0.868
0.901
0.906
0.892
0.939574

𝐴𝑉𝐸 =

IPO
0.762
0.753
0.777
0.869
0.869969

∑i=1 Loading 𝑖 2
𝑛
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PPC
0.884
0.898

0.885123

Appendix I: SmartPLS output, model influence on PPC
Table 34: Path coefficients, model influence on PPC

Original
Sample (O)

BPM Supportive Culture (CUL) -> Customer
Orientation (CO)
BPM Supportive Culture (CUL) -> Excellence (EXC)
BPM Supportive Culture (CUL) -> Individual
Process Orientation (IPO)
BPM Supportive Culture (CUL) -> Perceived
Process Conformance (PPC)
BPM Supportive Culture (CUL) -> Responsibility
(RES)
BPM Supportive Culture (CUL) -> Teamwork (TW)
Individual Process Orientation (IPO) -> Continuous
reflection (CR)
Individual Process Orientation (IPO) ->
Crossfunctional coordination (CC)
Individual Process Orientation (IPO) -> Perceived
Process Conformance (PPC)
Individual Process Orientation (IPO) -> Process
awareness (PA)
Individual Process Orientation (IPO) -> Process
knowledge (PK)
Perceived Process Conformance (PPC) -> Ability
(AB)
Perceived Process Conformance (PPC) ->
Willingness (WIL)

Standard
Deviatio
n
(STDEV)
0.018

T Statistics
(|O/STDEV|
)

P
Value
s

0.892

Sampl
e
Mean
(M)
0.891

49.210

0.000

0.906
0.501

0.905
0.508

0.014
0.083

64.504
6.060

0.000
0.000

0.309

0.297

0.118

2.615

0.009

0.901

0.901

0.014

64.482

0.000

0.868
0.869

0.869
0.870

0.020
0.023

43.184
38.225

0.000
0.000

0.777

0.780

0.045

17.243

0.000

0.264

0.281

0.124

2.122

0.034

0.753

0.752

0.057

13.120

0.000

0.762

0.760

0.055

13.854

0.000

0.884

0.888

0.019

46.385

0.000

0.898

0.898

0.019

46.411

0.000

Table 35: R Square Adjusted, model influence on PPC

Ability (AB)
Continuous reflection (CR)
Crossfunctional coordination (CC)
Customer Orientation (CO)
Excellence (EXC)
Individual Process Orientation (IPO)
Perceived Process Conformance (PPC)
Process awareness (PA)
Process knowledge (PK)
Responsibility (RES)

Original
Sample
(O)
0.781
0.754
0.602
0.794
0.819
0.247
0.238
0.564
0.579
0.811
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Sample
Mean
(M)
0.787
0.755
0.608
0.793
0.819
0.260
0.262
0.566
0.578
0.812

Standard
Deviation
(STDEV)
0.034
0.039
0.069
0.032
0.025
0.084
0.068
0.085
0.082
0.025

T Statistics
(|O/STDEV|)

P
Values

23.005
19.151
8.676
24.565
32.154
2.954
3.499
6.670
7.021
32.084

0.000
0.000
0.000
0.000
0.000
0.003
0.001
0.000
0.000
0.000

Teamwork (TW)
Willingness (WIL)

0.753
0.805

0.754
0.806

0.035
0.035

21.503
23.110

0.000
0.000

Table 36: Q squared values, model influence on IPO and PPC

Ability (AB)
BPM Supportive Culture (CUL)
Continuous reflection (CR)
Crossfunctional coordination (CC)
Customer Orientation (CO)
Excellence (EXC)
Individual Process Orientation (IPO)
Perceived Process Conformance (PPC)
Process awareness (PA)
Process knowledge (PK)
Responsibility (RES)
Teamwork (TW)
Willingness (WIL)

SSO

SSE

534.000
2,848.000
534.000
534.000
712.000
712.000
2,136.000
1,068.000
534.000
534.000
712.000
712.000
534.000

280.243
2,848.000
288.411
331.772
405.465
338.883
1,941.124
942.676
370.032
365.880
353.477
394.360
255.267
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Q² (=1SSE/SSO)
0.475
0.460
0.379
0.431
0.524
0.091
0.117
0.307
0.315
0.504
0.446
0.522

Appendix J: Required minimum sample size analysis on actual process performance and
conformance
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Appendix K: VIF values analysis influence on process performance and process
conformance
Table 37: Outer VIF values, model CUL and IPO on PC and PP

Indicator
Conformance released by
Culture_r1
Culture_r1
Culture_r10
Culture_r10
Culture_r11
Culture_r11
Culture_r12
Culture_r12
Culture_r13
Culture_r13
Culture_r14
Culture_r14
Culture_r15
Culture_r15
Culture_r16
Culture_r16
Culture_r17
Culture_r17
Culture_r2
Culture_r2
Culture_r3
Culture_r3
Culture_r4
Culture_r4
Culture_r5
Culture_r5
Culture_r6
Culture_r6
Culture_r7
Culture_r7
Culture_r8
Culture_r8
Culture_r9
Culture_r9
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VIF
1.000
1.560
2.154
1.376
2.008
1.462
2.821
2.034
2.791
1.938
2.575
1.693
2.756
2.125
2.993
1.438
2.188
1.270
2.075
1.540
2.661
2.250
3.269
1.373
1.868
1.986
2.815
1.918
3.225
2.873
3.454
2.539
3.836
1.758
2.568

IPO_r1
IPO_r1
IPO_r10
IPO_r10
IPO_r11
IPO_r11
IPO_r12
IPO_r12
IPO_r13
IPO_r13
IPO_r14
IPO_r14
IPO_r15
IPO_r15
IPO_r16
IPO_r16
IPO_r17
IPO_r17
IPO_r18
IPO_r18
IPO_r19
IPO_r19
IPO_r2
IPO_r2
IPO_r20
IPO_r20
IPO_r3
IPO_r3
IPO_r4
IPO_r4
IPO_r5
IPO_r5
IPO_r6
IPO_r6
IPO_r7
IPO_r7
IPO_r8
IPO_r8
IPO_r9
IPO_r9
Performance time in
authorization standard
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1.769
2.754
1.258
2.907
1.039
1.624
1.142
2.039
1.520
2.364
1.398
2.158
1.276
1.963
1.276
1.669
1.233
2.448
1.162
1.724
1.282
1.790
2.146
3.375
1.265
2.888
1.276
1.747
1.045
1.797
1.425
2.184
1.297
2.253
1.359
1.925
1.264
2.305
1.125
1.687
60.786

Performance time in review 4.129
standard
Performance throughput time 64.732
standard
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Appendix L: Construct reliability and validity, model CUL and IPO on PP and PC
Table 38: Item pool before refinement

Sample
Mean (M)

Conformance released by <- Process conformance

Original
Sample
(O)
1.000

P
Values

1.000

Standard
Deviation
(STDEV)
0.000

Culture_r1 <- Customer orientation (CO)

0.711

0.703

0.085

0.000

Culture_r2 <- Customer orientation (CO)

0.681

0.682

0.067

0.000

Culture_r3 <- Customer orientation (CO)

0.858

0.858

0.033

0.000

Culture_r4 <- Customer orientation (CO)

0.600

0.587

0.126

0.000

Culture_r5 <- Customer orientation (CO)

0.772

0.767

0.062

0.000

Culture_r6 <- Excellence (EXC)

0.755

0.749

0.064

0.000

Culture_r7 <- Excellence (EXC)

0.895

0.893

0.030

0.000

Culture_r8 <- Excellence (EXC)

0.871

0.872

0.027

0.000

Culture_r9 <- Excellence (EXC)

0.717

0.715

0.074

0.000

Culture_r10 <- Responsibility (RES)

0.708

0.709

0.071

0.000

Culture_r11 <- Responsibility (RES)

0.767

0.770

0.063

0.000

Culture_r12 <- Responsibility (RES)

0.838

0.840

0.038

0.000

Culture_r13 <- Responsibility (RES)

0.814

0.813

0.045

0.000

Culture_r14 <- Teamwork (TW)

0.705

0.702

0.080

0.000

Culture_r15 <- Teamwork (TW)

0.862

0.859

0.032

0.000

Culture_r16 <- Teamwork (TW)

0.652

0.650

0.094

0.000

Culture_r17 <- Teamwork (TW)

0.709

0.703

0.078

0.000

IPO_r1 <- Process knowledge (PK)

0.612

0.452

0.416

0.141

IPO_r2 <- Process knowledge (PK)

0.807

0.652

0.414

0.052

IPO_r3 <- Process knowledge (PK)

0.630

0.516

0.337

0.062

IPO_r4 <- Process knowledge (PK)

0.647

0.602

0.232

0.005

IPO_r5 <- Process awareness (PA)

0.694

0.674

0.137

0.000

IPO_r6 <- Process awareness (PA)

0.528

0.515

0.192

0.006

IPO_r7 <- Process awareness (PA)

0.677

0.654

0.136

0.000

IPO_r8 <- Process awareness (PA)

0.475

0.456

0.211

0.025

IPO_r9 <- Process awareness (PA)

0.198

0.179

0.249

0.427

IPO_r10 <- Process awareness (PA)

0.698

0.683

0.116

0.000

IPO_r11 <- Cross functional coordination (CC)

0.425

0.433

0.146

0.004

IPO_r12 <- Cross functional coordination (CC)

0.382

0.332

0.253

0.132

IPO_r13 <- Cross functional coordination (CC)

0.803

0.777

0.144

0.000

IPO_r14 <- Cross functional coordination (CC)

0.740

0.720

0.129

0.000

IPO_r15 <- Cross functional coordination (CC)

0.649

0.612

0.185

0.001

IPO_r16 <- Continuous reflection (CR)

0.526

0.515

0.134

0.000

IPO_r17 <- Continuous reflection (CR)

0.608

0.586

0.151

0.000
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IPO_r18 <- Continuous reflection (CR)

0.554

0.554

0.127

0.000

IPO_r19 <- Continuous reflection (CR)

0.629

0.615

0.163

0.000

IPO_r20 <- Continuous reflection (CR)

0.670

0.669

0.111

0.000

Performance throughput time standard <- Process
Performance

1.000

1.000

1.000

Table 39: Item pool after refinement

Original
Sample (O)
Conformance released by <- Process conformance

1.000

Sample
Mean
(M)
1.000

Culture_r1 <- Customer orientation (CO)

0.757

0.746

0.076

0.000

Culture_r3 <- Customer orientation (CO)

0.858

0.857

0.038

0.000

Culture_r5 <- Customer orientation (CO)

0.853

0.851

0.044

0.000

Culture_r6 <- Excellence (EXC)

0.830

0.826

0.052

0.000

Culture_r7 <- Excellence (EXC)

0.920

0.918

0.025

0.000

Culture_r8 <- Excellence (EXC)

0.838

0.837

0.034

0.000

Culture_r11 <- Responsibility (RES)

0.783

0.782

0.054

0.000

Culture_r12 <- Responsibility (RES)

0.872

0.872

0.035

0.000

Culture_r13 <- Responsibility (RES)

0.835

0.830

0.055

0.000

Culture_r14 <- Teamwork (TW)

0.795

0.787

0.063

0.000

Culture_r15 <- Teamwork (TW)

0.857

0.857

0.031

0.000

Culture_r17 <- Teamwork (TW)

0.719

0.718

0.067

0.000

IPO_r2 <- Process knowledge (PK)

0.765

0.683

0.293

0.009

IPO_r3 <- Process knowledge (PK)

0.689

0.624

0.283

0.015

IPO_r4 <- Process knowledge (PK)

0.665

0.645

0.215

0.002

IPO_r5 <- Process awareness (PA)

0.799

0.795

0.107

0.000

IPO_r6 <- Process awareness (PA)

0.690

0.661

0.173

0.000

IPO_r10 <- Process awareness (PA)

0.779

0.770

0.116

0.000

IPO_r13 <- Cross functional coordination (CC)

0.854

0.850

0.095

0.000

IPO_r14 <- Cross functional coordination (CC)

0.787

0.782

0.116

0.000

IPO_r15 <- Cross functional coordination (CC)

0.645

0.621

0.169

0.000

IPO_r18 <- Continuous reflection (CR)

0.596

0.580

0.154

0.000

IPO_r19 <- Continuous reflection (CR)

0.732

0.711

0.151

0.000

IPO_r20 <- Continuous reflection (CR)

0.818

0.816

0.088

0.000

Performance throughput time standard <- Process
Performance

1.000

1.000

0.000
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Standard
Deviation
(STDEV)
0.000

P
Values

Appendix M: PLS-SEM model IPO and CUL on PP and PC

Figure 31: PLS-SEM model, IPO and CUL on PP and PC
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Appendix N: SmartPLS output, model influence on PP and PC
Table 40: Path coefficients, model influence on PP and PC

BPM supportive culture (CUL) -> Actual
process conformance (PC)
BPM supportive culture (CUL) -> Actual
process performance (PP)
BPM supportive culture (CUL) ->
Customer orientation (CO)
BPM supportive culture (CUL) ->
Excellence (EXC)
BPM supportive culture (CUL) ->
Responsibility (RES)
BPM supportive culture (CUL) ->
Teamwork (TW)

Original
Sample
(O)
-0.016

Sample
Mean
(M)
-0.020

Standard
Deviation
(STDEV)
0.121

T Statistics
(|O/STDEV|)

P Values

0.132

0.895

0.188

0.158

0.121

1.549

0.122

0.853

0.851

0.041

20.719

0.000

0.901

0.900

0.025

36.732

0.000

0.824

0.828

0.037

22.473

0.000

0.853

0.848

0.051

16.603

0.000
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Appendix O: Analysis site level

Figure 32: Pairwise comparison of BPM culture per site

Figure 33: Kruskal-Wallis test for difference in throughput time per site
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Figure 34: Pairwise comparison of difference in process performance per site
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Figure 35: Jonckheere-Terpstra test on culture and process performance

Figure 36: Kruskal Wallis test on difference in process conformance per site

105

Figure 37: Pairwise comparison process conformance per site
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Figure 38: Jockheere-Terpstra test for process conformance and culture
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Figure 39: Kruskal Wallis test on difference in IPO per site
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Figure 40: Pairwise comparison for difference in IPO per site
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Figure 41: Kruskal Wallis test for difference in process performance per site
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Figure 42: Pairwise comparison for difference in process performance per site
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Figure 43: Jockheere-Terpstra test for process performance and IPO
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Figure 44: Jockheere-Terpstra test for process conformance and IPO
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