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Design decisions in workflow management and quality of
work.
BENNY M.E. DE WAAL, RONALD BATENBURG
ABSTRACT:
In this paper, the design and implementation of a workflow management (WFM) system in a
large Dutch social insurance organisation is described. The effect of workflow design decisions
on the quality of work is explored theoretically and empirically, using the model of Zur
Mühlen as a frame of reference. It was found among a total sample of 66 employees that there
was no change in the experience of work quality before and after the introduction of the WFM
system. There are however, significant differences in the quality of work before and after the
WFM adoption if different functions are distinguished.
1 INTRODUCTION
Although workflow management (WFM) and WFM systems have been around for a long time (cf.
Hollingsworth, 1994; Jablonski, 1995; Kobielus, 1997), its adoption and deployment are still a relevant
topic. An editorial article of Information and Management shows that WFM over the years 1998–2005 is a
stable issue. In this journal mostly three articles in an year (Palvia et al., 2007) are published on WFM.
Most recently, WFM has been extended to the broader concept of Business Process Management (cf. Smith
and Fingar, 2003; Weske et al., 2004).
The general premise of applying WFM is that the coordination of work can become easier, a higher
quality of services is delivered, the work is executed more efficiently and the process becomes more
flexible (Reijers et al., 2003). Despite the successes (Fischer, 2007), there are also many questions about the
implementation of WFM. Most of the problems appear organisational, not technical. Moore (2002) for
instance found that excessive activity automation and poor design of work assignment strategies are critical
in workflow projects. In a study on the effects of workflow systems on organisations, Küng (2000)
concludes that workflow design should be extended towards job design or even organisational design. He
states that employees outside the IT department must play an active role from the beginning of a workflow
project.
Apart from these studies, not much empirical research has been done on the organisational effects of
WFM systems on the quality of work. An extensive line of research exists on the perceived usefulness and
ease of use of IS/IT (cf. Konradt et al., 2006; Markus and Keil, 1994; Sabherwal et al., 2006; Venkatesh et
al., 2003), but studies on changes in job content and its quality after IS/IT adoption are relatively scarce
(Venkatesh et al., 2007). This study aims to advance the classic debate on upgrading and downgrading of
skills and jobs in relation to IS/IT (Bresnahan et al., 2002; Grint and Woolgar, 1997; Zuboff, 1984), and to
apply this specifically to WFM. In doing so, it may be possible to reveal how design decisions of a
workflow system will result in changes in the quality of work of users.
In this paper, the theoretical perspectives of this study are described first. Next, the case study setting that
makes it possible to investigate the design, implementation and use of a WFM system in a large Dutch
social insurance organisation is described. Both qualitative and quantitative data have been collected and
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analysed, and this is also explained. This paper concludes with a discussion of the findings and suggestions
for further research.
2 THEORY, CONCEPTS AND DEFINITIONS
2.1 Defining the quality of work
The quality of work can be defined and measured in several ways. One of the theoretical frameworks often
used on the quality of work is the sociotechnical systems theory (Benders et al., 2000; De Sitter et al., 1997;
Van Amelsvoort, 2000). According to this theory, the quality of work will be improved if jobs and
organisations are designed according to certain principles. These principles are based on the strive to
maintain a balance between problems in the work (control need) and possibilities of dealing with the
problems (control capacity). If an employee has a problem, there should be enough possibilities to solve
them conclusively. So, control capacity should be located there where the need for control arises. The
benefit of a sociotechnically designed organisation, with regard to the quality of work, is that the workers
perform not just one small, monotonous task in the whole production process (as in taylorised
organisations), but that they perform, and are responsible for, a coherent set of tasks within a production
cycle (Schouteten, 2001).
To define the concept of quality of work one can use Karasek’s job demands model (Karasek, 1979) and
Hacker’s concept of complete tasks (Hacker, 1989). The balance between the sociotechnical concepts of
control need (problems in the work) and control capacity (opportunities to deal with problems conclusively)
is the same as Karasek described between job demands and decision latitude. The concept of complete tasks
is used to describe the tasks in a job. A complete job consists of a coherent set of executing, preparing and
supporting tasks, and varying levels of difficulty offer opportunities to learn on the job (self-development).
Based on this theoretical framework, six characteristics to define the quality of work are offered
(Schouteten, 2001). These are:
1.
2.
3.
4.
5.
6.

Work variety: besides the primary executing tasks, a job should contain preparing and supporting
tasks.
Learning opportunities: a job should contain a variety of difficult and easy tasks.
Workload: the job should consist of non-monotonous tasks.
Autonomy: the worker should be able to decide upon work pace, order and methods.
Relation with job environment: the ability to ask direct colleagues, superiors or other departments for
help with problems.
Information of work: the worker should get enough information with respect to the work to be done.

Much empirical research has been done on the acceptance and validation labour-quality measurements (cf.
Josten and Ester, 2005; Karasek, 1979, Kasarek and Theorell, 1990; Schouteten, 2001; Smulders, 2006).
For the Netherlands, the NOVA–WEBA and VBBS model (Dhondt et al., 2002; Schouteten and Benders,
2004) are the leading instruments to measure quality of work that has been applied for over 20 years. For
this study, these instruments were also used to measure the quality of work. The next section however, will
first explain the policies to workflow design and the potential effect they can have on the quality of work.
2.2 Defining workflow design policies
There are many approaches to the development of WFM systems (cf. Russell et al., 2004a,b, 2006a,b;
Sharp and McDermott, 2001; Van der Aalst and Van Hee, 2002; Van der Aalst et al., 2003). These
approaches imply directly different ways on how to design workflow processes and hence the tasks of
employees. From the perspective of the quality of work, two basic workflow design decisions can be
distinguished:
1. how processes are designed from workflows (the process definition policy)
2. how users are connected to the activities that realise these processes (the assignment and
synchronisation policy).
Section 2.3 explores how these policies, in particular their underlying decisions and subsequently their
properties, will influence the quality of work.
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2.3 The potential effects of workflow design policies on the quality of work
Starting with the process definition policies, these determine the way the workflow is built and controlled
by system features. Within the process definition domain, two basic decisions can be distinguished: the
workflow structure and workflow control. Workflow structure is defined as the sequence and grouping of
activities, and workflow control as the way case information has impact on the workflow. For each process
definition decision, we can reason what the potential implications are for the quality of work.
For workflow structure, two specific properties can be distinguished:
1. Order of activities: implying the sequence in which activities are performed. If this is done in a
logical way, a positive effect on information of work and relation with job environment is
expected. The user knows what to do and can find the colleagues for help or information. In the
arbitrary mode, the activities are not logically grouped. In this case a negative effect on
information of work and relation with job environment is expected.
2. Wholeness of activities: as the way in which acts form a logical unit of work. In the complete
mode, a positive effect on the two characteristics of work is expected. If this is not the case and
acts are more distributed among the users then a negative affect is expected.
Workflow control, the second process definition decision, consists of three different properties. Their
expected effects on labour quality are as follows:
1. Routing: the routing of a case can be done automatically or manually. In the automatic mode a
negative effect on learning opportunities is expected, because the user is not involved in the
decisions that have to be taken. In the manual mode it is the opposite. Therefore, a positive effect
is expected.
2. Time triggering: this covers deadlines, reaction time and other warning signals. If this is automatic
a positive effect on information on work is expected, because the users get information about the
status of this work. If this is manual a negative effect is expected.
3. Authorised variance: this property defines the possibility to deviate from the workflow. If this is
possible, then a positive effect on learning opportunities is expected in the dynamic mode. From
the user’s insight, he/she can decide which activity has to be performed. In the static mode, there
is no possibility to deviate form the workflow. Here a negative effect on learning opportunities is
expected.
Table 1 summarises the expectations elaborated above. Note that process definition policy is assumed to
have effects on three of the six qualities of labour dimensions.
With regard to the assignment and synchronisation policies, it would be prudent to follow Zur Mühlen
(2004a,b) as one of the few scholars who has described these decision aspects from a quality of work
perspective. As indicated above, the label assignment policies for the distribution of activities between
employees are used, and the label synchronisation policies for the way activities are allocated to individual
employees.
With regard to the assignment policies, the two basic decisions are scheduling and task properties.
[TABLE 1]
Scheduling, by its turn, has three properties:
1. Planning of new work items: workflow enactment service is described when new activities
become executable. If the WFM system is designed in such a way that this planning implies a ‘net
change’, only the assignment for the new work item is determined. It is expected that this will lead
to minor and probably positive workload and work variety changes. ‘Re-planning’ of new work
items, on the other hand, will re-allocate many more work items including those that have not
been started yet. In this situation, the system will merely take over, while the user will gain less
control over his work. Therefore, a negative effect of this design decision on the workload and
work variety is expected.
2. Time of notification: is to be considered as a key scheduling property. It is expected that
employees will gain more control over their work if the system is designed in such a way that this
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is done upon availability. On the contrary, users of the WFM system will partly loose control if
time notification is designed to be provided at the latest time. Consequently, two contrary effects
from this decision with regard to time notification on workload and work variety are predicted.
3. Queuing of work items: a scheduling property. The decision to use a task pool is the decisive
factor here, merely implying that if users can choose freely between available work items from
such a pool, their quality of work will improve. In contrast, if the task pool is designed by the
system as a queue (in which work items are selected by incoming order), employees will have less
freedom to choose their task – which will eventually reduce their quality of work.
Task properties, the assignment policies’ second decision, contains of two properties:
1. Activity execution: this property prescribes how many users may select a work item for execution.
In the ‘collaborative mode’, work is assigned to a team which offers more responsibility to the
users. The ‘individual mode’ in activity execution implies that the system allocates these activities
directly to one individual user. Therefore, this option is expected to favour the employees’
workload and work variety.
2. Decision hierarchy: defined as whether an activity can be passed on from an user to another
delegate user. By ‘final assignment’ the system is designed in such a way that this is not possible,
hence the user has less control over his work. If delegation is possible, this will contribute to his
workload and work variety and hence increase the quality of work.
Table 2 summarises the expected effects of assignment policy on two of the six qualities of labour
dimensions.
Finally, attention turns to the synchronisation policies that can be broken down into two basic decisions
namely coordination and assignment.
Firstly, the coordination of pending work items can be considered in terms of two properties:
1. Coordination: as such. In the ‘group negotiation’ mode, users compete for the right to perform a
particular activity. It is expected that this will increase job control, and subsequently autonomy. In
the ‘schedule’ and ‘hierarchy’ mode, workflow enactment service (as introduced in the previous
policy domain) assigns work items to the users. It is particularly expect that if the hierarchical
option for this property is chosen, the employees’ autonomy will decrease.
2. Allocation of work items: as a specific coordination action. One option is to design the ‘manual
mode’ of the WFM system. This implies that only the pending activities are shown. If this is the
case, the organisation determines the actual execution of pending activities mainly which provides
decision space for employees and opportunities to improve their autonomy. If the ‘fully’ or
‘partially automated mode’ is chosen within the WFM design however, the system determines the
users for an activity. Users will then have less control over the work which will reduce their
autonomy.
[TABLE 2]
Secondly, the assignment decisions can be broken down into four properties:
1. Participant selection: this can be either designed as ‘direct’ or ‘indirect’ property.Direct refers to
selection at the level of the individual user, indirect at the level of role, organisational position and
organisational unit. In the indirect mode, users make the decision themselves, while in the direct
mode the system does. Consequently, it is expected that the autonomy will improve in the first and
diminish in the latter case.
2. Assignment specification: concerns the specification of the resource requirements to be designed
with the WFM system as ‘static’ or ‘dynamic’. Dynamic assignment take data from the current
workflow case into account for the selection of qualified users. In static assignment, an activity is
associated with one or more users which do not vary with different workflow cases. If the
dynamic assignment option is chosen for the WFM design, more rules are embedded in the
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workflow system upon which users has no control. Therefore it is expected that implementation of
the static option, not the dynamic option, will increase the employees’ autonomy.
3. Assignment of work items: this can be executed in either a ‘push’ or ‘pull’ manner – can be
interpreted as a similar basic design choice in terms of system versus user control. The push mode
implies that the workflow system has control over the work items which will have a negative
effect on the autonomy. Designed in the pull mode, the user determines the next work item at a
convenient time.
4. Participant autonomy: this determines whether a user can refuse a work item or not. This directly
addresses the choice within the WFM system design to create a control option for users over their
work. This obviously implies that the employees’ autonomy increases when the system allows
them to reject assignments, and vice versa.
[TABLE 3]
3 WFM AT A DUTCH SOCIAL INSURANCE ORGANISATION
3.1 Introduction
An extensive case study was performed within a Dutch organisation for the execution of employee
insurances. Since its foundation in 2002, as a result of a merger of five public organisations, the formal
mission of this organisation was to stimulate people to work, and if work was impossible to provide a
temporary income. The organisation is an independent policy agency that resorts under the Dutch Ministry
of Social Affairs. It is a large administrative organisation that has a national task to execute several social
security laws. The organisation controlled all administrative and financial processes to execute these laws,
and was dedicated to control misuse and fraud. A second task was to realise the reintegration of (partly)
unemployed and disabled employees. For this task the organisation collaborated with private health
companies. The organisation had 18,196 employees in 2006. Since 2006, the number of employees was
planned to be reduced drastically as a number of security processes would have been reallocated to the
Dutch Tax Agency.
The research took place within the claim department, which is part of the divisions ‘suitability for
employment’. This division is divided into six regions. The basic principle of the organisational structure
for each region is the main processes, namely the claim process and the payment process. The claim process
happens only once and takes a long time, and the payment process consist of short cycles and happens
periodically. Each process has his own department and the managers are responsible to a region manager.
The management style is based on delegation, but simultaneously, for reasons of efficiency, common use
of systems and exchange of employees, the work must be done within established rules. On each
organisational level, the planning and control cycles occur periodically. The focus of the claim department
is to examine the medical and work capabilities and to judge the claims of the clients within the scope of
the national laws.
Within the department over 4,000 employees are active.
In 2005, the organisation introduced a system to support the front office to integrate existing applications.
As part of that, a WMF system was initiated. This WFM system was primarily aimed to streamline the core
administrative processes of the social security laws within the claim organisation and improve its quality in
terms of compliance with rules and procedures that are mostly of a legal kind. The system was specifically
aimed to support the transition of information and tasks from one ‘resource’ to another. A resource can be a
person (i.e. an employee) or a system (i.e. an application) as well. From the head start it was planned to
deploy the WFM system among 600 employees. Data collection took place by studying project
documentation, interviews and communication with project leaders and designers, and a survey among
employees before and after implementation of the WFM system.
Besides achieving more efficiency and higher quality of services, the goal of the WFM project was to
reach uniformity in case handling as well. To support this, the concept of teamwork was introduced. Teams
were created by joining four different types of employees: team-support employees, process support
employees, work/job consultants and insurance medical doctors. To ensure that the composition of the team
fitted with the system, the size of a team was flexible. It was intended that a proper composition of the team
will increase the (user) performance of the new WFM system.
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The project organisation consists of a steering group and among them project management. The steering
group was supported by a sounding board and a project quality group. The steering group was responsible
for the end result. The group was composed of business managers in the role of senior users, a manager of
system development in the role of senior supplier, a representative of the user organisation, a project
advisor and the project manager. The sounding board was responsible for the definition of the requirements
of the user organisation, to set norms for and be applicable to the concerning quality demands and the
acceptation of business products. The group consisted of managers and staff employees of the user
organisation, one end user, quality advisor and development manager. The project quality group was
responsible to monitor the quality aspects of the project and the deliveries. Members were quality advisors
and domain experts. The responsibility of the project manager was to assure that the project delivers the
right products within the appointments that have been made.
3.2 Hypothesis
To specify the expected effects of the WFM project on the characteristics of work at the organisation that
was studied for this investigation, project documents and acquired additional information of project leaders
and designers were analysed. Sources collected and analysed were mainly internal documents, such as
project and design reports, steering meeting reports and user guides of the system. Several project members
were also interviewed.
Based on a study of this data and information collected the process definition policy of the WFM project
in this case could be specified. It was observed that user participation was explicitly part of the project
planning and organisation. Therefore, the hypothesis was that all system workflow structure decisions are
expected to be in favour of the employees’ quality of work dimensions, information of work and relation
with job environment. This hypothesis is also based on the notion that the design of the WFM system was
specifically accompanied with the initiation of teamwork and cross-functional task organisation. In
addition, based on project documents and statements of project leaders and users, the workflow control
decisions are appointed to the system. So if Table 2 as presented in the previous theoretical section is
applied on the case study organisation, the hypothesis is that the workflow control decisions of the WFM
system have a negative effect on the employees’ learning opportunities and a positive effect on their
information of work.
From project documents and information of designers, the assignment and synchronisation policies behind
the WFM project could also be specified. From the designers it appeared “… that according to the
assignment and synchronisation policies no directives were appointed by the WFM system. In practice,
before a case is started, the team decided which employees will treat the case. These decisions are recorded
in the WFM system and employees determine which case will be executed.” All the properties were in
control of the employees. If Tables 2 and 3 as presented in the previous section are applied, the hypothesis
is that the assignment and synchronisation policies have a positive effect on workload, work variety and
autonomy.
The hypotheses are summarised in Table 4.
[TABLE 4]
[TABLE 5]
3.3 The survey among the WFM system users
The questionnaire was primarily developed to measure the perceived quality of work of the targeted
employees in 2005 and 2006. In 2006, a number of questions were added to query the user satisfaction of
the new WFM system. Quality of work was measured through a total set of 43 items that address the six
dimensions. As mentioned in the previous section, the items are based on validated scales for work
satisfaction research.
The dimensions, number of items and an item example used in the questionnaire are presented in Table 5.
Answer categories are standardised in four-point answer scales with ‘full disagree’ and ‘fully agree’ as it’s
minimum and maximum.
In 2005, just before the new WFM system was launched, a survey was conducted among a population of
94 employees at two locations (Amsterdam and Haarlem). Within these locations, the sampling was
stratified according to the four main job categories that would jointly become team members, as the main
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users of the system (the team support employees, process support employees, work/job consultants and
insurance medical doctors). One year later in 2006, as the WFM system was in use for some months, 89
employees of these 4 job categories were approached with a similar questionnaire and through a similar
procedure. Due to work overload and technical problems with the system at the first locations, these
respondents in 2006 were recruited at two different locations (Apeldoorn and Leeuwarden). Although some
local differences cannot be excluded, it can be assumed that the employees at the different locations within
the Netherlands have comparable work content and similar work conditions. This is due to the fact that the
organisation executes formal, public tasks as a governmental social insurance organisation, and is equally
shaped by what Dimaggio and Powell (1983) define as normative isomorphism.
Response rates were 45% and 30% in 2005 and 2006, respectively, resulting in a total dataset of 66
respondents (41 in 2005 and 25 in 2006). This is partly caused by the relatively high response rate among
insurance medical doctors in 2005 (68%), that dropped to 21% in 2006. As was intended by sampling, the
2005 and 2006 response group does not significantly differ with regard to the main background
characteristics such as age and gender. Work/job consultants are over-represented within both groups (31%
and 41%) as they are the major users of the WFM system within the organisation.
The questionnaires were distributed through managers within the organisation.
Respondents were requested to complete it individually and carefully, stressing the anonymity of the
survey. The indicated time of completion was 20 min. Before sending out, the questionnaire was approved
by the organisation and pre-tested with academic experts in the field of WFM and labour studies.
4 RESULTS
First, the two groups of employees that were queried in 2005 and 2006 were compared with regard to their
answers on all the 43 different quality of work items. These items however, were designed to measure the
six specific characteristics of labour quality as six clusters. Reliability analysis was performed to determine
if the items for each of the six work quality characteristics can indeed be scaled to six latent variables. The
Cronbach’s alphas resulting from the six reliability analyses were as follows:
1.
2.
3.
4.
5.
6.

workload (8 items): 0.888
work variety (6 items): 0.732
learning opportunities (5 items): 0.859
autonomy (11 items): 0.834
relation with the job environment (7 items): 0.659
information of work (6 items): 0.774.

According to the rules of thumb as indicated by Hair et al. (1998) and Nunnally and Burnstien (1994), the
six Cronbach alphas are on an acceptable level. The next analyses are therefore based on these six
aggregated variables, that is, work quality dimensions.
In practice, item scores were added and divided by the number of items to sustain the four-point scale and
ease of interpretation. From the previous case study description, we hypothesise that the quality of work of
the employees is higher in 2006 compared to 2005.
Results of the 2005/2006 group comparison are presented in Table 6 on a total sample level and broken
down by the job category.
For all characteristics, the t-tests show that the two groups do not differ significantly in their perceived
quality of work. If the t-tests are performed for all the 43 quality of labour items separately, the result
remains with one exception. The item on learning experiences (“I believe I can reach something in my job”)
was significantly agreed more by the 2006 group compared with the 2005 group (2.88 versus 2.37).
If we break down the analyses for the four different job categories in our sample however, some
significant differences in perceived work quality do appear (indicated in italics). Two significant results
concern the process support employees that in 2006 experience less pace and time pressure compared to
2005 (1.99 versus 2.88), and at the same time less variation in their work (2.50 versus 3.02). The other
significant difference appears for team support employees, who in 2006 experienced a better relation with
the environment compared to 2005 (3.60 versus 2.90). For job consultants and medical insurance doctors,
no significant differences before and after the introduction of the WFM system were found.
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[TABLE 6]
[TABLE 7]
An overview of the accepted or rejected hypothesis is presented in Table 7. For the total sample no
positive effects were found on the design decisions. Only the process support employees have a positive
effect on the characteristic workload and the team support employees on the characteristic relation with the
job environment.
5 CONCLUSION AND FURTHER RESEARCH
In this research the effect of WFM systems, and its underlying workflow design decisions, on the quality
of work were explored theoretically and empirically. Extending the work of Zur Mühlen (2004a,b), all
relevant WFM design decisions and their properties and values were defined systematically and their
potential effects on the work quality of employees were subsequently elaborated. This has resulted in an
arguably new and complete mapping of workflow policies on labour quality.
The case study within a large Dutch social insurance organisation clearly illustrates that designing and
implementing a WFM system implies many crucial (technological and organisational) decisions. Given the
scope and impact of the WFM deployment, an advanced project organisation and management were
required. A survey was held among a sample of employees before and after the introduction of the WFM
system, in 2005 and 2006 respectively. As a first result, no basic change in the experience of work quality
was measured. However, further analysis showed that there were significant differences before and after the
WFM adoption if different job functions were distinguished. Positive changes were found for team support
employees that reported a ‘better’ relation with the environment, and process support employees
experienced lower pace and time pressure in 2006 compared to 2005. At the same time, however, the
process support employees also experienced less variation in their work, about one year after the WFM
implementation. No differences were found by job consultants and medical insurance doctors.
These results make sense, since both the team support and process support employees are the main users
of the new WFM system. While for the team support employees the quality of work after introduction of
the WFM system has improved, the process support employees appear to be confronted with a typical dual
effect. While these employees experience less time pressure in their job after the introduction of the WFM
system, their perceived variation in tasks decreased – which can be considered as a down-side effect in
terms of work quality. This specific result actually resembles the internal differentiation hypothesis,
showing that technology can have positive and negative effects on work quality at the same time (Steijn,
2001).
In practice, both the work quality of employees and the potential effect of a new WFM system are
probably affected by more factors. One obvious factor is the limited period of time between the two points
of measurement in this study. As is the case with many enterprise information systems, it takes a number of
years before substantial organisational effects appear (Poston and Grabski, 2001). During the measurement
after implementation it appeared that the system was still immature and not fully used. The old and new
systems were used interchangeable and the new way to work in teams was not (yet) settled. Another
interpretation draws back to the theory behind Orlikowski’s model (1992, 2000). Noting that the
organisation is strongly effected by institutional properties, this might have blurred the WFM design
decisions and its effects as described in our case study context. While the design/property decisions
intentionally (originally) seemed to be in favour of the employees’ quality of work, the institutional context
might have caused a type of isomorphism that prevented users from actually experiencing an increase in
their task control and autonomy. Again, measurements later in time can shed new light on this matter.
Fortunately, the opportunity is there to follow this organisation and perform subsequent measurements on
the quality of work among employees and the extended WFM system deployment in the near future.
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