
Requirements Practices in E-Government Solution 
Development 

 
Assia Alexandrova1, Lucia Rapanotti1, and Anthony S. Meehan1 

1Department of Computing, The Open University, Milton Keynes, UK 
 
 

Abstract - E-government research and practice have been 
dominated by concerns with the impact of technology on 
constituents and public organizations, and with IT project 
success factors. In this paper, a critical review of the role and 
implementation of requirements methods and practices in the 
e-government solution development process is conducted. It is 
argued that the limited amount of literature on the subject 
suggests that requirements engineering is largely ignored or 
haphazardly applied in the public sector, and that this state of 
affairs has not been sufficiently examined in academic 
research. Requirements practices must be analyzed 
specifically in the context of e-government due to the 
distinctive challenges experienced by government agencies in 
the areas of user satisfaction with online services, constituent 
representation in solution planning, enterprise systems 
implementation, and COTS selection and integration. 
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1 Introduction 
  E-government has gained prominence in the past 
decade, as a result of the growing importance of information 
systems solutions for improvements in the quality of life, the 
efficiency of public institutions and the enablement of 
increased civic engagement. E-government has also received 
academic attention due to the distinctive characteristics it 
manifests as a field of practice and research. Its distinctness 
stems not only from the bureaucratic and legislative aspects 
which define and constrain e-government solutions, but from 
a number of other qualitative criteria, that we argue demand a 
specialized methodological and pragmatic approach.  

 Our focal argument concerns the treatment of 
requirements practices (defined as elicitation, analysis and 
development of business, non-functional, and other types of 
system requirements) for e-government systems in current 
literature and practice. We maintain that although 
requirements practices and processes are of critical 
importance for public organizations, the state-of-the-art is 
that practitioners dedicate very little attention to their 
methodical application, and researchers focus insufficiently 

on the unique challenges and demands posed by the public 
and governmental context.  

 This paper is structured as follows.  We will first 
examine how e-government differs from other electronic 
solution domains. We will then review several studies 
explicitly dedicated to the application of requirements 
methods and concepts to e-government. As there is only a 
small number of such studies, recent research on problem 
areas for public agencies which are indirectly related to the 
requirements process will also be evaluated. Finally, 
directions for future research will be derived from our 
analysis.  

 

2 Distinguishing Characteristics of the  
e-Government Domain 

 A number of factors contribute to e-government’s 
qualitative differentiation. Some concern the “what”-s of 
public information solution production, namely the kinds of 
applications and features introduced for use by the public, or 
internally within public organizations themselves. Such 
applications cover mainly  1) the processes which lead to the 
issuance of “status documents” such as licenses, permits, 
certificates, registrations and the like, and  2) constituent 
requests for the provision of services (e.g. infrastructure 
repairs, social assistance, logistical services, education, and 
others). Charalabidis and his colleagues have developed a 
taxonomy of municipal e-services which exemplifies the 
standard set of e-government applications [1]. The common 
element underlying all the IT-enabled government functions 
is that they are based on political and legislative requirements 
that may date a couple of decades back, and more relevant to 
our inquiry – that are typically maintained by some form of 
legacy system. The historical nature of government systems 
(and processes) is a key characteristic of e-government, as are 
the issues of legacy and compatibility, here referred to 
generally – not just in the sense of IT, but also in regards to 
business process. 

 Other factors of differentiation concern the “why”- s, or 
the motivations and objectives driving e-government projects. 
Difficult to quantify goals such as satisfaction, trust in 
government, ease of use, sense of security and wellbeing, 
etc., are often the impetus for creating and introducing 



systems. This implies a different feature selection and 
prioritization process, one which reflects more closely the 
“checks and balances” principles in the public sector. This 
process logically belongs to the requirements analysis and 
development aspect of a software project. Political 
considerations can influence selection and prioritization in e-
government [2]. “Political” is defined here as ideological, i.e. 
representative of different societal and social views and 
interests, rather than as expressive of the agendas of units 
internal to the organization. Dealing with such influence in a 
systematic, overt and equal manner is a value shared by both 
the democratic principles driving public governance and by 
the tenets of requirements engineering methods. Therefore, 
the methodical implementation of appropriate techniques 
from the requirements engineering discipline has the potential 
to contribute to ethical, principled and accountable 
government operations. In fact, e-government in itself, as an 
activity that brings transparency to process, has been 
characterized as an anticorruption strategy [3].  

 The procedural aspects, or the “how”-s of systems 
definition, development and realization also make 
government information solutions distinctive. Government IT 
is highly procurement-driven, hence it is affected heavily by 
bureaucratic procedural barriers. A significant number of 
Commercial Off-the-Shelf (COTS) products dominate the IT 
portfolio of public agencies, leading frequently to silos of 
system families and “shops” within IT departments [4]. In the 
case of bespoke development, government application teams 
generally operate within slow development cycles, impacted 
by project scope creep, by project decisions dictated by a 
spirit of aversion to risk, and by a reactive stance towards 
public officials and executives, whose position may easily 
change the course of a project. 

 In addition to the exercise of influence from governing 
bodies and elected officials, e-government applications must 
represent the interests and preferences of a multitude of 
stakeholders and constituents. The principles of equal 
representation and accommodation dictate that government 
cannot treat certain segments of the population preferentially, 
yet it becomes apparent that meeting the interests of all 
stakeholders is usually very difficult to achieve (especially 
since solutions must be cost-conscious).  The intricacies of 
defining stakeholders in the e-government domain have been 
well-documented [5, 6]. Sarantis, Smithson, Charalabidis and 
Askounis, for instance, argue that e-government stakeholder 
modeling is currently in a “poor” state [2]. Stakeholder 
involvement has been directly linked to technology adoption 
and user satisfaction [6, 7, 8], however due to the diversity of 
constituents’ concerns, preferences and backgrounds, 
reconciliation of their requirements for e-government services 
is an area that has to be more fully framed in the terms of 
disciplines such as public administration, systems design and 
requirements engineering. 

 While requirements engineering research examines 
different models of stakeholder inclusion in the requirements 
process, in systems development practice and IT project 
management best practices strong emphasis is placed on the 
adequate identification and representation of business 
ownership. The “owner” of an application is typically a 
manager from a business unit, who takes decisions on matters 
of funding, project direction, scope changes and feature 
prioritization. In the case of e-government applications, 
predominately those developed for public use, the issue of 
ownership becomes considerably more complicated. As 
requirements are gathered from multiple stakeholders, their 
selective implementation extends beyond problems of 
technical design and transcends to choices of social design 
[9]. It is in the area of collective social impact of information 
systems, where one of the more salient distinctions of e-
government solutions development from commercial 
technology becomes apparent – namely the notion of “public 
value” [10]. According to Mark Moore who coined the term, 
“public value” refers to the achievement of certain holistic 
benefits for society, benefits which are different that the mere 
sum of individual (consumer) preferences of society’s 
members. If applied to the information solutions e-
government must produce, public value – or, services that 
advance the quality of communal life, can be achieved only 
with a holistic view that integrates the applications/systems 
themselves, the social context of their use, and the 
organizational context of their development and management. 
The information-rich medium of requirements elicitation, 
analysis and development activities has the highest potential 
for the integration of these perspectives – by means of a 
thorough assessment of stakeholder needs, improved problem 
definition, solution feature negotiation and consensus-
building – all key determinants of information solution 
project success [11]. 

3 The Benefits of Requirements Practices 
and Methods 

 A very high percentage of e-government efforts have 
been reported to “fail” – that is to fall short of achieving their 
objectives, both in regards to project-centric concerns such as 
timelines and cost containment, and scope control, but also in 
terms of positive effects, levels of adoption and usage, 
constituent satisfaction, etc. [5]. Some studies trace the causes 
of e-government project failure to factors such as lack of 
executive support, insufficient staff IT skills, mismatch 
between the solution and its context of use, and lack of 
stakeholder involvement [12]. IT projects in other sectors are 
affected by similar problems. Those dedicated to the 
development of software systems in particular, are said to be 
decidedly dependent on proper requirements [13], as 
requirements engineering is an integral part of the 
development cycle. The causes of failure have been linked to 
inaccurate, ill-defined, missing, inconsistent, or conflicting 
functional requirements. Deficiencies in requirements 
practices have also been linked adversely to the usability of 



applications – i.e. their ease of use, accessibility, end-users’ 
sense of satisfaction [14]. Online services introduced by 
government agencies are often plagued by usability issues 
[15] resulting from the excessive representation of the 
internal agency perspective of services [16].  From a 
development and design process viewpoint, requirements 
methods have been instrumental in documenting design 
decisions [17], improving communications between project 
participants [18], providing a better understanding of 
problems of superior complexity [19], improving and 
automating feature testing practices [20] and enabling the 
development of formal business process, systems or 
organizational models. Public agencies experience challenges 
in these areas as well, most notably in effective business team 
to technical team communications, systems and 
organizational practice documentation, and solution 
knowledge transfer [21].  

By and large, the factors singled out as critical to the success 
of e-government projects are closely associated with the 
concepts and activities which the requirements engineering 
process consists of. 

4 Requirements Practices Case Studies  
in e-Government 

 Despite the recognition of their potential for project and 
process benefits, there is little evidence for the systematic 
adoption and application of formal requirements methods to 
application development projects in the public sector [22]. 
Khamooshi and King survey public agencies in the UK and 
conclude that there is “considerable doubt” amongst public 
sector practitioners in the value of producing requirements 
specifications. Requirements gathering practices are 
frequently carried out simply as a form of documenting the 
“wish-list” of a particular organizational unit.  The list’s 
interpretation is left to developers or systems administrators 
who often make design or configuration decisions based 
primarily on technical feasibility alone. There is limited 
recognition in the academic research community of the 
significance of requirements practices in government 
agencies and their unique challenges in the context of e-
government. 

 A number of studies have identified the importance of 
citizen engagement in e-government systems design [15], and 
a limited subset of them have provided a direct treatment of 
requirements practices for public sector information solutions 
projects [23, 24]. Van Velsen et al. have described a 
comprehensive approach for the elicitation and validation of 
end-user requirements for the creation of a social services 
application prototype. Their framework encourages iterative 
assessments, since designs “based on a requirement from 
users does not automatically meet all users’ demands” [23]. 
Johanna Krenner’s study is a pioneering early example of 
requirements analysis for a one-stop government portal [24].  
Krenner analyses the content of the requirements, and 

underscores that it is most beneficial to utilize multiple 
sources of requirements – e.g. interviews, literature review 
and surveys. 

 Citizen-facing solutions can differ significantly from 
support, monitoring or internal operations systems in the way 
requirements are elicited. In the domain of solution 
implementation primarily geared towards back-end 
government operations, Conboy and Lang’s analysis of the 
use of formal requirements management methods reveals how 
IT staff and IT managers in an e-government development 
project “nudge” structured techniques and processes to fit and 
reflect their organizational agendas [25]. Ad-hoc and 
improvisational behaviors were combined by practitioners 
with structured techniques to produce a more manageable 
solution planning process.  Conboy and Lang’s study is not 
only an example of one of the few examinations of 
requirements techniques use in the e-government domain, but 
also a rare example of a comparison between the outcomes of 
different categories of methods (derived from separate 
theoretical traditions) – structured methods, and 
improvisational techniques.  

 Norman Sondheimer and his colleagues’ work is 
another case study of requirements engineering methods 
implementation in an e-government project for the online 
renewal of licenses in Massachusetts [26]. The authors argue 
that formal modeling languages can be used successfully to 
represent complex government processes for purposes of 
improved requirements definition and clarity. Participatory 
Design [27] is also presented as a complement to formal 
modeling in Sondheimer’s study, namely as a collaborative 
validation activity aimed at enhancing stakeholder trust in the 
requirements process. 

 As previously discussed, requirements engineering work 
can benefit the internal dynamics of project teams and 
organizations. Bresciani et al. study the advantages of 
requirements practices for knowledge management in a 
government agency - the Italian Cabinet Office [21]. They 
argue that valuable organizational knowledge is captured 
during the solutions development process, if requirements 
techniques are applied and adhered to. The authors propose a 
requirements engineering framework – REF - aimed at 
recording and formalizing knowledge developed in e-
government projects, which will facilitate the growth of 
public agencies into learning organizations. The framework 
also has the capability to “feed” any existing knowledge 
systems in the agency, in their role of communications 
conduits, spreading information about the structure, features, 
functions and rationale of e-government solutions. 

 While the above-mentioned studies address different 
facets of the use of requirements practices in e-government, 
they all acknowledge that solutions development in the public 
sector requires flexible, iterative and communications-
intensive techniques that emphasize knowledge generation 



and dissemination, engagement, empowerment and trust. This 
somewhat contradicts the expectation that rigid and strictly-
defined processes are a better fit for government due to its 
bureaucratic culture and its monitoring and audit constraints 
[25]. These studies all focus on e-government projects in 
North American and European public organizations, which 
begs the question whether their findings reflect the influence 
of organizational patterns specific to western bureaucracies, 
or if, alternatively, their conclusions can be extended to apply 
to requirements practices in government agencies based on 
different political traditions. 

5 e-Government Problem Areas and their 
Relation to Requirements Practices 

 Although little explicit evaluation of the subject of 
requirements engineering for government technology 
solutions can be found (we identified and analyzed just a 
single-digit number of studies) some closely related themes 
have been researched. Areas such as business process re-
engineering and management, project management, enterprise 
systems architecture and implementation, are pain points for 
e-government practitioners, which can be ameliorated with 
requirements, business analysis and business modeling 
activities.  

 Project management, for instance, can be considered to 
be a part of the overall topic group concerned with solution 
planning. Adherence to project management method 
prescriptions has been identified as a best practice, vital to the 
successful delivery of e-government services and to business 
process automations in government agencies. Sarantis et al. 
examine the most pervasive issues in project management in 
e-government and isolate some gaps in the application of 
certain conventional methods and best practices [2].  While 
they do not discuss requirements practices specifically, they 
conclude that traditional project management methods fail 
because they cannot accommodate the complex and highly 
emergent nature of e-government projects. Traditional 
methods focus typically on single episodes of requirements 
“gathering” at the beginning of a project, and generally 
provide little prescription for iterative (business) analysis, 
development and validation of requirements. As a result 
traditional project management is also deficient in its lack of 
proactive management of organizational change and of the 
transformative impacts of new information technologies.  

 E-government solutions are inherently transformative, 
or at a minimum they have the potential to change 
organizational processes and relationships with constituents. 
Hans Scholl treats e-government as a form of business 
process re-engineering [28]. He draws analogies between key 
principles outlined in business process change literature and 
those of e-government, and identifies a series of insights 
common to both fields. These include the necessary 
alignment of information systems design with business 
process (or organizational) design, the pre-requisite of 

cultural/social analysis for the analysis and formulation of 
technical solutions, the requirement for stakeholder 
consensus,  and the need for cross-functional span of both 
technology and business flow. Such characteristics 
presuppose that a business process management framework 
inform and drive requirements practices. An additional 
implication is that requirements must be “developed,” rather 
than merely “discovered”, i.e. they must be formulated after 
the iterative elicitation and analysis of various stakeholder 
needs. Formulation (or re-formulation) of requirements must 
be further carried out with large-scale, and strategic foresight 
in mind.  

 The strategic approach to solution development is 
consistent with the recent public agency organizational trend 
towards enterprise information technology architecture, 
governance [4] and enterprise business process policies [29], 
which require that different business lines within an 
organization’s operational scope function in a synchronized, 
incentive-driven, cross-engineered manner [30] so 
constituents can be presented with streamlined and simplified 
services. Enterprise systems issues in government agencies 
must be treated as a related theme to that of requirements 
practices, in that it is at requirements and design time when 
practitioners must make decisions  about the organizational 
(and by extension societal) models which the technologies 
they introduce should drive and support [31]. Volkoff et al., 
for example, explain how technology structures the roles and 
everyday routines of an organization and thus embeds a 
“material aspect” [32]. Enterprise systems, the study posits, 
are known to be carriers of standard pre-defined routines, 
which impose a particular corporate organizational model, 
and thus are necessarily transformative.  When one considers 
the procurement-driven nature of technology selection in 
public agencies, and the disproportionate amount of effort 
dedicated to administrative issues surrounding new 
technology acquisition, one realizes that the organizational 
models vendor-provided systems carry are rarely chosen after 
thorough business analysis and requirements elicitation. This 
may result in the cultural clash between new technology and 
its social environment, lack of technology acceptance, and 
wasted resources.  

 The enterprise approach necessitates that information 
systems features which support interactions with the public 
and across public agency units be aligned with the overall 
strategy of the organization, and with the current societal 
demands and priorities. Such strategic alignment is seldom 
carried out explicitly during requirements analysis and 
development, however, and a framework that combines 
business strategy modeling with systems requirements has 
been proposed by Bleistein, Cox and Verner to ameliorate 
potential tactics-to-strategy mismatches [33]. Their approach 
helps ensure that even low-level feature requirements can be 
validated for their synchronicity with high-level 
organizational strategy. Bleistein et al.’s study does not 
address the e-government domain specifically, but other 



studies have highlighted the utility of business process and 
comprehensive organizational modeling in public agencies 
[34, 35].  

 Palkovits and Wimmer have argued that process 
modeling greatly assists the business process re-engineering 
of public administration by presenting a holistic picture and a 
meta-model of the e-government environment [35]. 
Application requirements can be derived and enriched 
through this type of model. Chourabi et al. correspondingly 
describe a technique for business process modeling that is 
said to improve the e-government requirements development 
process [36]. The authors elaborate on the benefits of formal 
modeling techniques for achieving a “common 
communications background” among project actors and 
stakeholders, especially where government processes are 
highly complex. Considering that stakeholder involvement 
and stakeholder requirement reconciliation are essential 
challenges for e-government, it is remarkable that modeling 
of the organizational and social environment of applications 
is so infrequently carried out. Similarly, models which 
attempt to assess and define the “public value” of e-
government systems – from the level of individual 
requirements, to entire ecosystems of applications, are 
strongly needed to enable transparency in technology feature 
prioritization. 

 The common thread of the fore-mentioned studies is that 
requirements practices are of utmost importance in the 
development and implementation of e-government systems, 
as they promise a better fit of the systems and their context of 
use, and because they enable the resulting information 
solutions to achieve a transformative effect (often in the 
direction of achieving enterprise systems scope). The works 
cited also make the case for e-government-targeted 
frameworks, for example – a Business Process Management 
framework specific to the public sector [35], project 
management toolkits for government IT [2], etc., as the issues 
and challenges faced in government agencies differ 
substantially from those in the private sector.  

6 Directions for Future Research 
 While the studies reviewed present an advancement in 
the understanding of requirements engineering practices, and 
requirements process dynamics in the context of e-
government, a number of related issues remain without 
academic exploration and require further comprehensive 
research.  

 Analysis of the fundamental problem of how 
requirements engineering methods can incorporate “subject 
world” (or domain) specificity can produce insights into the 
potential of such methods for e-government. As the 
requirements engineering discipline has focused 
predominately on aspects of the software domain, some of its 
techniques may fall short, by failing to recognize critical 

elements of the e-government context.  The requirements 
field has defined its constructs as more or less generic 
concepts and practices which can be applied to software (or 
engineering) problems that are common despite the particular 
context, or industry, or organizational situation they occur in. 
Bergman and his colleagues have recognized, however, the 
political nature of requirements, and have proposed the 
explicit modeling of the political ecology for any given 
requirements engineering effort [37].  Considering that 
“political” factors are one of the key distinguishing 
characteristics of the domain of public IT solutions 
management, such an approach may prove to be highly 
appropriate.  Further investigation is needed to single out 
similar models and techniques in requirements engineering 
that are “e-government-friendly.” 

 Next, the degree of utilization of formalized 
requirements methods, or of requirements management 
software tools, in government agencies has yet to be 
examined in an exhaustive, large-scale study. Attention 
should be given to the conditions in which requirements 
methods are applied, to the barriers for the establishment of 
requirements practices, and to the differences between 
agencies of different sizes, types, and regions in regards to 
requirements engineering adoption. Moreover, as of now, no 
direct analysis of the relationship between requirements 
practices utilization and the success rates of e-government 
projects has been conducted. The articles reviewed herein 
focused on individual case studies and did not apply a 
comparative approach in order to identify whether the 
application of particular requirements methods yielded more 
positive outcomes than other methods or approaches.   

 Another area of interest are the challenges faced by 
governments in legacy systems replacement projects. Legacy 
applications define a large proportion of government 
organizations’ current business processes, and requirements 
for new solutions are often derived from these very legacy-
dominated processes [38]. The direct automation of manual 
processes, or legacy processes, without any re-engineering 
has been referred to as “manumation” and can occur if 
requirements are not treated critically, that is without in-depth 
analysis and alignment to the organization’s strategic goals 
[28], and if the new processes do not lead to a change in 
organizational structure and roles [4]. Determining whether 
(and how) the disciplined application of requirements 
methods can help distinguish essential business requirements 
from those originating in the constraints of older technologies 
will be of benefit to both e-government practitioners and 
requirements engineering researchers. 

 The selection, implementation and customization of 
commercial off-the-shelf software products (COTS) 
exemplify another trend in e-government practice, which 
calls for a specialized approach to requirements development. 
Requirements techniques have traditionally been applied to 
custom, or greenfield, application development. In the case of 



COTS, however, requirements must be addressed differently, 
especially in regards to the interoperability and integrations 
with other COTS systems in use in the enterprise (which is 
the norm in many government organizations’ IT 
environments). In fact, the problem of defining requirements 
for COTS has been highlighted currently as a prominent 
research theme in the requirements engineering discipline 
[38]. But it can be argued that the early requirements phases 
must be agnostic to the source of a new system, or 
application. The question whether requirements practices can 
assist government agencies to determine reliably in which 
cases to implement COTS, and when to dedicate time and 
resources to bespoke development is still an open one, that 
could be a fertile topic for research, leading to insights which 
help achieve much needed IT cost savings. 

7 Conclusion 
 A review of research literature on topics related to 
requirements practices in the e-government domain has 
confirmed the premise that government organizations 
constitute a unique context for information solutions planning 
and development. While requirements methods are, in fact, 
used in public agencies, their use is sporadic, informal and 
not sufficiently documented and studied as the subject of 
academic inquiry. In-depth research into key aspects of 
requirements engineering practice in e-government is 
strongly needed, since essential business process analysis 
must take place in conjunction with requirements 
development, with the purpose of achieving public sector 
transformations aimed at improving government services and 
operations. 
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