Engineering User Requirements for e-Government
Services: A Dutch Case Study

Abstract. E-Government services can be made more user-friendly by involving
prospective users in the requirements engineering stage. In this paper, we
present requirements engineering activities for e-Government services, and
demonstrate their effectiveness by means of a case study. We used a
combination of interviews with clients and involved service employees, which
resulted in a set of requirements covering the different needs of future users.
The design based on these requirements was tested with fifteen potential endusers, using rapid prototyping and a cognitive walkthrough. These sessions
show that it is crucial to test user requirements with potential end-users to
create an e-Service that successfully caters to clients, providing such things as
personalization and interoperability in an e-Government setting.
Keywords: e-Services; requirements engineering, design

Paper Category: EGOV Research Paper

Paper Topic: Research methods, method integration and techniques

2

1 Introduction
In the i2010 policy framework for the information society and media, the European
Union advocates digitalizing public services, to make them more accessible and costeffective [1]. The design of these electronic services should be geared to people with
basic digital skills [1], which implies a heavy emphasis on user-friendliness.
Designing user-friendly systems in the domain of e-Government is not an easy
task. Most services are only rarely used, so citizens do not have a mental model of
how to commence and conduct their business using e-Government services [2].
Furthermore, many users lack the digital skills and bureaucratic competence needed
to interact successfully with e-Government services [3]. In order to cope with the
different characteristics and needs of a heterogeneous user group, users need to be
involved at an early stage of system design [4].
This is the stage in which user requirements are elicited and engineered.
Requirements engineering deals with “all the activities devoted to identification of
user requirements, analysis of the requirements to drive additional requirements,
documentation of the requirements as a specification, and validation of the
documented requirements against the actual user needs” [5]. Requirements
engineering includes the requirements elicitation stage. This has been defined as “the
specific processes of gathering, determining, extracting, or exposing software
requirements” [5].
The importance of requirements engineering has been acknowledged by the
computer industry, which ranks it as the second-most important design method
[6].User involvement can be of great value in the stage of requirements engineering,
resulting in more accurate user requirements, preventing superfluous features being
included, and improving system acceptance [7]. Ultimately, this leads to increased
usability [8] and usefulness [6]. Defining user requirements in an iterative design
process can also save time and money in system development [8].
In this paper, we demonstrate the role that requirements engineering activities can
play in the design of e-Government services, using the case of a social support portal.
We will focus on the process and methods used to generate the requirements rather
than on the requirements elicited in the study. By describing the process involved and
reflecting on it, we want to contribute to the range of useful design methods, for eGovernment applications.
In chapter 2, we will discuss the requirements engineering activities of past eGovernment projects. Then, after we have introduced our case, we describe our
requirements engineering activities, consisting of interviews, rapid prototyping and a
cognitive walkthrough with prospective users. Finally, we will reflect on the
application of the methods mentioned above in the design process of e-Government
services.
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2 Requirements Engineering in Past e-Government Projects
Until now, few studies have systematically investigated which user needs and wishes
potential clients of e-Government services have. Often, so-called “heavy users” are
over-represented in the sample of users involved in the design process [9], which
explains why the few reported e-Government requirements studies have come up with
requirements that are either very generic or very sophisticated [9].
Wimmer and Holler [10], for example, listed several requirements for an eGovernment portal based upon theoretical models, the characteristics of user groups,
and usability criteria. Their requirements include “Simple and intuitive representation
of the information and process flow” and “Integration with the back-office systems”
(p. 177). However, average users were not consulted in this example.
Krenner [11] does include the average user in an extensive requirements elicitation
study for an e-Government portal. He conducted interviews with experts, a literature
review, sent out surveys to potential users and finally, held focus groups with
potential users. His study revealed the need for a one-stop portal and identified
several conditions necessary for high acceptance, like comprehensible navigation,
understandable content and personalization (e.g., in the form of pre-filled forms).
Lines et al. [12] elicited requirements for online e-Government forms for the elderly
using semi-structured interviews and thinking-aloud sessions with senior citizens who
had to fill in paper forms. As a result, Lines and her co-researchers were able to
define functional and visual requirements for online government forms, as well as
once again identifying the need for personalization.
Various e-government requirements studies, particularly [10], [11] and [12], have
come up with similar sets of requirements:
1. The system must have personalized features. Tailoring system output can increase
usability and efficiency [11]. In particular, pre-filled forms are seen as an added
value for e-Government services. The potential benefits of personalization and its
limitations were previously explained by Pieterson et al. [13].
2. The system must provide all the necessary information. The system must present
all the information that users need to apply, receive and/or manage a service. Lines
et al. [12] advocate providing this information at the beginning of a form.
3. The system must provide assistance where necessary. When a user encounters a
question or chunk of information that needs clarification, the explanation should be
nearby, preferably in the form of a link, either to a help file or webpage.
4. The system interface must have a good layout. More specifically, the interface
layout needs to be clear [12], consistent [11] and intuitive [10].
5. The system must provide easy and comprehensive navigation. Since many users of
e-Government services are incidental users, navigating through the portal or site
needs to be easy and efficient. This holds for both the information system and the
service delivery process. The importance of ease of navigation was underlined by
De Jong and Lentz, who found that city websites often suffer from fuzzy labels,
search engines which give irrelevant results, and a lack of cohesion and structure
[14].
6. The system must use clear language. Citizens must be able to understand the
content, so text should be written in simple and colloquial language. The
importance of clear language was confirmed in a study by Klaassen et al. [2].
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7. The system must be accessible. Since a considerable part of the user group will
consist of senior citizens and people with disabilities, the system must be designed
to be accessible for everyone. For a more extensive list of requirements on
accessibility for governmental websites, refer to [15].
Despite these similarities, some requirement studies make different
recommendations. For example, Wimmer and Holler [10] advocate a login procedure
early in a visit to the site in order to make personalization possible, whereas Krenner
[11] states that logging in should be postponed to the point where a user wants to
perform transactions which require identification or verification.
Although the requirements listed above are a good starting point for the design of
e-Government services, they remain generic. They could just as easily apply to
commercial websites or e-Services. Generic requirements do not provide system
designers with specific instructions. Because these requirements allow ample room
for interpretation, designers may translate them into a design which differs from what
requirements engineers may have initially visualized. We think it is wise to use a set
of generic requirements, and then expand these, formulating specific requirements for
each e-Government service domain (e.g., applying for a tax return, for state benefits
or pensions, or for a building permit). In this article, we will present the case of
applying for social support to demonstrate the requirements engineering activities and
their results.

3 Case: a Social Support e-Service
In the Netherlands, citizens who need help because of physical or mental ailments can
make use of the Social Support Act (in Dutch: Wet Maatschappelijke Ondersteuning).
For example, Maria, a senior citizen who is temporarily impaired because of a hip
replacement surgery, applies for social support to pay for help in the house for a
limited number of hours during the period that she is not able to do the housekeeping.
When applying for social support, Maria has two options: help in kind, or a
personal budget with which she can hire her own help. When opting for help in kind,
a helper is appointed by the municipality or a care agency. The municipality or
agency takes care of the paperwork associated with employing personnel. If Maria
opts for the personal budget, she becomes an employer and hires her own help, which
lets her choose her own helper (e.g., a person she knows well). However, she is also
obliged to comply with the labor laws governing employers, like keeping a salary
administration.
The paperwork involved in applying for social support is a huge burden, especially
when the applicant chooses a personal budget. One particular application form
includes as much as 20 appendices! The applicant is confronted with many difficult
rules and regulations, which can differ from one municipality to the other. Because
the Social Support Act is implemented in so many different ways, it is not possible to
provide user support at the national level, which makes it particularly hard for small
municipalities to offer good support.
There is so much red tape associated with applying for social support with a
personal budget that this is an excellent candidate for digitalization. The service

Engineering User Requirements for e-Government Services: A Dutch Case Study

5

provider can increase their efficiency, at the same time reducing the administrative
burden on the citizen. After all, the citizen is already facing a difficult situation that is
why she is applying for social support in the first place.
We decided to design a demo of a portal that would give access to all information
and services related to social support, organized around the scenario of ‘needing
support’. We assumed that all the government agencies involved would have
interoperable systems, which could provide and exchange information about an
identified user.

4 The Requirements Elicitation Process
We elicited requirements for the social support portal with two sets of interviews. For
the first set, we visited six citizens who had recently completed the process of
applying for social support, either for themselves or for a relative. For the second set,
we spoke with six employees of agencies or municipalities involved in the application
or administration of social support services.
The clients we interviewed had all applied for social support with a personal
budget. Five of them had been granted a personal budget, while one decided to
abandon this option, receiving help in kind instead. One client was represented by a
family member who also managed the client’s budget (since the client suffered from
dementia). The interviews were semi-structured, with each of them addressing the
following topics:
− Demographics of the client (age, housing situation, etc);
− Incidents during the application process or service delivery that the clients viewed
as critically affecting their satisfaction (or dissatisfaction) with the process;
− The chronological application process as perceived by the client;
− Expectations of a digital social support service.
Three of the interviewed employees worked at a municipality and three at a
government agency responsible for the salary administration of social support clients.
These interviews were also semi-structured, addressing the following topics:
− The translation of a client’s question or situation into an actual service;
− The information required of the client;
− The role of different organizations in the service supply chain, current informationexchange processes, and trust in the quality of information from other agencies;
− Expectations of a digital social support service.
Interviews have been shown to be an adequate method for discovering the structure
of procedures, as perceived by stakeholders [16].

5 The Formulation of Requirements
All interviews were audio-recorded and transcribed. Transactions that an e-Service
should provide, as well as problems or personal circumstances that it should consider,
were formulated as portal requirements by one of the authors, using the Volere
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method [17]. The requirements were then checked by two other authors. Any
disagreement about formulation or attributes was discussed until unanimous
agreement was reached.
The interviews with the Social Support clients resulted in 63 requirements and
interviews with employees 39. Together, these requirements cover the entire system
domain. Where previous requirement studies have focused only on the product itself,
following Lauesen [18], we see the system as comprising both the product and its
primary users (citizens and employees of organizations in the service supply chain) in
their context of use (including user support and other service channels). We think this
approach is more realistic and, therefore, increases the chance that the system will be
effective for both users and employees.
As an example, we will show and discuss the formulation and validation of two
requirements. They are presented in the Volere template (see Figures 1 and 2). This
template enables the requirements engineer to systematically document requirements
and can serve as a guide for integrating them into the system, as well as evaluating
them afterwards. The template contains the following fields:
Requirement #. Each requirement is assigned an individual ID.
Requirement Type. Each requirement is classified as a certain type. Requirement
#28 is classified as ‘functional’ (describing a function to be implemented) and
Requirement #32 is typed as ‘content’ (describing a format in which content has to be
displayed). Other types include usability requirements or data requirements.
Description. This is the core of the requirement, as it concerns the content, often
formulated in a sentence like ‘the system must…’ or ‘the system should…’.
Rationale. The rationale explains the underlying reason for the requirement.
Source. The source refers to the requirement’s origin (in this case one of the
interviews).
Fit Criterion. This criterion shows how successful integration of the requirement into
a system (prototype) can be assessed. In the case of a functional requirement, such a
criterion is unnecessary, since a function is either implemented in the system or not.
Customer Satisfaction and Dissatisfaction. These fields indicate the consequences
of implementing the requirement (or not) on a 5-point scale. If customer satisfaction
is rated as 1, implementing the requirement does not affect customer satisfaction
much, while a rating of 5 implies that customer satisfaction is significantly boosted.
The same scale applies to customer dissatisfaction. The requirement’s priority is
determined by the result of these two scales.
Priority. In this case, a requirement could have high, average or low priority. A high
priority means that integrating the requirement in the system design is crucial for
correct functionality or high adoption by users. A requirement with average priority is
important for correct functionality or adoption by users, but will not have critical
effects if not implemented. A low priority, finally, means that a requirement
contributes only marginally to correct functionality or high levels of adoption.
Conflicts. Possible conflicts with other requirements are reported here.
History. The history provides a record of changes made to the requirement.
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Requirement Type: Content

Description: The system must enable clients to easily translate information
regarding social support to their own situation.
Rationale: Some of the potential clients are not sure whether they are
eligible for social support.
Source: Client interview 2 and 6; Employee interview 1 and 3
Fit Criterion: A cognitive walkthrough with prospective users must show
that these clients have a better understanding how social support applies to
their personal situation, thanks to the system.
Customer Satisfaction: 3

Customer Dissatisfaction: 3

Priority: Medium

Conflicts: none

History: Created May 1, 2007
Fig. 1. Requirement #32 in Volere template
Requirement #: 28

Requirement Type: Functional

Description: The system must provide the clients with the option of collecting
data from another organization involved in the service supply chain, where the
data is already known.
Rationale: Having to provide the same data more than once to a government
agency involved in the service chain should be avoided.
Source: Client interview 1, 2, 3 and 5; Employee interview 1 and 3
Fit Criterion: Not applicable
Customer Satisfaction: 4

Customer Dissatisfaction: 4

Priority: High

Conflicts: none

History: Created May 1, 2007
Fig. 2. Requirement #28 in Volere template

6 Requirements as Input for Rapid Prototyping
Our next step was to test the validity of the formulated requirements, when they had
been integrated in the system. A cost-effective and fast way to do so is with a lowfidelity prototype or demo, which is tested using a qualitative data gathering method
such as focus groups, interviews or a cognitive walkthrough. Such a prototype can
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help to assess the validity of the requirements and the user acceptance of the design
decisions reflected in the interface. [5]. Our prototype consisted of screen designs
which visualized functionality and interaction. These screens were inspired by a
fictional scenario of Mrs. De Vries, who considered applying for social support by
means of the Social Support Portal.
Requirement #32 was integrated in what we call ‘personalized narratives’ [19]. In
order to make it easier for clients to apply the regulations to their own situation, and
to assess their eligibility for the service, we made it possible for them to interact with
a story. First, Mrs. De Vries had to choose the story that most resembled her situation
out of four stories about fictional social support clients. Then, she had to adjust the
parameters in the story to make it resemble her own—e.g., by changing the net
income in the narrative. This automatically adjusted related parameters, such as the
subsidy to be received. In this way, she could quickly assess her eligibility for social
support. Figure 3 shows the fictional story of Remco, which can be adjusted to the
client’s personal situation.

Fig. 3. The adaptable story of Remco (text in Dutch)
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Fig. 4. Collecting net income from the Dutch Tax Administration (text in Dutch)
Requirement #28 was visualized by means of a form in which Mrs. De Vries was
asked to provide her exact net income. Of course she could just look it up in her own
files, but she could also retrieve the data from the Dutch Tax Administration. The
second option was chosen in the scenario and was visualized (see Figure 4). After
clicking on the button ‘Retrieve from Tax Service’ in her digital form, a pop-up
screen appeared indicating her net income. She could then either transfer this number
to her form, or ignore the result and fill in the field herself.
Based on the reactions of the 15 participants, the demo was understandable: they
understood how the portal worked.

7 Evaluating the Prototype with a Cognitive Walkthrough
We tested user acceptance of the way the requirements were integrated and presented
in the prototype using a cognitive walkthrough, based on the fictional scenario.
Fifteen people participated, all of whom were currently involved in, or had recently
been involved in, applying for social support; in other words, they were realistic
representatives of the portal’s prospective end-users. The proportion of seniors in our
group was high, including a 79 and an 81-year old participant; however, this is in line
with the population of social support clients. We visited the participants in their
homes, as some were physically unable to travel.
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During a typical session, we introduced the scenario of Mrs. De Vries and showed
the accompanying screens on a laptop. After showing each screen, we questioned the
participants about the visualized functionality. In the case requirement #32, shown in
Figure 3, we asked the participants two standard questions and two specific questions:
− Standard: What do you see on this screen, and how do you expect to work with this
screen?
− Standard: Is all the information that you think you need present?
− Specific: Does this approach fit with the way you normally seek information?
− Specific: Do you always try to apply the information you find to your own
situation? How do you usually apply information to your own situation?
In the case of requirement #28, shown in Figure 4, we asked the participants the two
standard questions and two specific questions:
− Specific: For you, what are the benefits and disadvantages of retrieving data from
other organizations and transferring them directly into your own form?
− Specific: Do you like this way of filling in a form?
The responses were mixed regarding the way requirement #32 was represented,
and shown in Figure 3 in the low-fidelity prototype. The majority of the participants
reacted enthusiastically, praising the personal approach and the ease with which they
could apply the regulations to their own situation and check their eligibility for social
support. However, some participants were negative, saying they did not like to supply
personal information or felt “treated like a child.” This means that the fit criterion (see
Figure 1) was not met, and we were forced to conclude that the representation of
requirement #32 in the prototype was not totally successful. The user comments
indicate that some people prefer to see the formal text of regulations, so these should
also be present in the portal.
The reactions to the way requirement #28 was represented, and shown in Figure 4,
were mostly positive. All but one participant appreciated the functionality and its
representation. The participants appreciated that it would make filling out the form
easier, faster, and would reduce the risk of user errors.

8 Reflections and Conclusion
Using the framework of requirements engineering we were able to develop a usercentered e-Government service. By first eliciting the prospective clients’ wishes and
needs, interviewing existing clients and involved employees, we were able to list
valid and value-adding requirements, which the designers could use when creating the
prototype.
However, merely listing requirements is not enough, as our low-fidelity prototype
evaluation showed. The way requirements are presented in a system (prototype)
leaves much room for interpretation and design decisions. This interpretation should
be checked with prospective users: does the representation fulfill the requirement in a
way that is acceptable and attractive for the user? Requirement #32, which used
personalized narratives, shows that a design based on a requirement originating from
users does not automatically meet all users’ demands. This shows that repeated
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consultation with potential users is necessary if user requirements are to be
successfully implemented.
The success of our approach was reflected in the interest our demo portal has
generated among e-Government designers and developers. For example, the lowfidelity prototype has been adopted by one of the largest cities in the Netherlands as
their primary model for developing a full-fledged, interoperable and personalized
social support portal. The results of the cognitive walkthrough were taken into
account in the design of this e-Service. Furthermore, the approach will be used in
future projects to develop e-Government services.
Our case study shows that the requirements engineering activities that we
performed did help inform the design in the complicated context of e-Government
services aimed at a user group who have limited digital skills and who are unfamiliar
with the bureaucracy. The different characteristics, needs and wishes of the user
group were successfully revealed in our interview sessions. The complete process
enabled us to create a way in which complicated regulations can be effectively
communicated to clients. Finally, our approach provides a starting point for
representing essential e-Government features like integrated services and
personalization in a way that is accepted and appreciated by users.
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