N
N

N

HAL

open science

Mediating Citizen-Sourcing of Open Government
Applications — A Design Science Approach
Mai Abu-El Seoud, Ralf Klischewski

» To cite this version:

Mai Abu-El Seoud, Ralf Klischewski. Mediating Citizen-Sourcing of Open Government Applications —
A Design Science Approach. 14th International Conference on Electronic Government (EGOV), Aug

2015, Thessaloniki, Greece. pp.118-129, 10.1007/978-3-319-22479-4 9 . hal-01412243

HAL Id: hal-01412243
https://hal.science/hal-01412243
Submitted on 8 Dec 2016

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.science/hal-01412243
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Mediating Citizen-Sourcing of Open Govern-
ment Applications - a Design Science Approach

Mai Abu-El Seoud and Ralf Klischewski

German University in Cairo
11835 New Cairo City, Egypt
{mai.abuelseoud, ralf.klischewski}@guc.edu.eg

A design science approach is followed to develop architectural blueprints for
implementing platforms to source open government applications from citizens.
Zachman framework is initially used as a guide to categorize and develop the
artefacts. After designing the blueprints, their usefulness is demonstrated
through prototype implementation, and their potential for problem solution is
evaluated from the development perspective as well as communicated to gov-
ernmental peers. Contributions to research and practice include a set of blue-
prints covering the top levels of a platform’s enterprise architecture, a reusable
sourcing platform prototype, set of validated test cases for following up the im-
plementation process, as well as success factors and lessons learned from the
government perspective.

1 Introduction

Since the introduction of the open government concept in 2009, many governments
started to follow this path. However, intermediate monitoring revealed that govern-
ments still need to exert much more effort to utilize the emerging technologies in the
service of open government [35], one of which citizen-sourcing, among other Gov-
ernment 2.0 technology supports [37, 3]. Citizen-sourcing is defined as the adoption
of crowdsourcing principles and technologies in the public sector [24], and
crowdsourcing is well-established in the private sector as an instrument for supporting
customer participation and knowledge sharing [14].

The focus of this research is on enabling citizen-sourcing of open government ap-
plications because (a) applications are needed to harness the benefit of available open
data [35], and (b) governments mostly do not have the capacity to develop such appli-
cations to serve citizens’ needs. While citizen-sourcing could be the solution to ad-
dress this shortage, the research gap is perceived as the lack of sufficient knowledge
of how to efficiently and effectively develop citizen-sourcing platforms that enable
citizens to share self-developed web applications to support open government. In this
regard, the research question is: Which architectural artefacts are needed to develop
an open government application sourcing platform? Accordingly, this research aims
to develop, validate, demonstrate, test, and communicate the appropriate architectural



artefacts that are required and could be easily replicated for developing open govern-
ment application sourcing platforms. As being concerned with developing new inno-
vative artefacts and testing them in real world context, a design science approach has
been followed. After discussing the extant literature on citizen-sourcing and open
government applications (section 2), the applied design science process is introduced
and subsequently the main activities and results of each phase are presented (section
3). Finally, the conclusion (section 4) summarizes the findings and points to future
research.

2 Citizen-sourcing of Open Government Applications

Private organizations always seek for new innovative approaches that help in im-
proving their customers’ engagement and participation [2, 25]. Recently, governments
worldwide are following similar strategies in attempting to enhance citizen participa-
tion and collaboration. Moreover, the unremitting evolution of ICTs has changed the
way governments interact with their citizens [9]. The concept of citizen-sourcing
relates to and integrates several other well-established concepts [16, 27]:

o Citizen engagement reveals the main objective of citizen-sourcing [24, 28]. Citizen
engagement is not only about governments being transparent and gaining support
from citizens in return, but it is also concerned with changing the traditional and
often insufficient ways of exchanging information between governments and citi-
zens [22, 8]. Moreover, with the acceleration of citizens’ demands, governments
have started to realize the importance of adopting a citizen-centric approach to un-
derstand citizen demands towards government transformation [26, 16].

e Crowdsourcing as a term has been first coined by Jeff Howe [18, 19] as the act of
an institution or a company to perform a function or a task that was once per-
formed by the employees. It provides a number of benefits to companies such as
the ability to gain access to a very huge community of current workers in the re-
quested field, save cost and time, enhance quality of the provided solution or idea
[28, 20]. The task should be outsourced to an undefined network of people which is
referred to as the crowd. Accordingly, Hilgers and Ihl [16] defined citizen-sourcing
as the governmental adoption of the crowdsourcing principles and techniques in
the public sector. Citizen-sourcing is seen as a new approach that (re-)shapes the
relationship between governmental agencies and citizens based on evolving prac-
tices from the private sector [24, 16].

e Open government as a term dates back to the initiative of U.S. President Obama
having announced a new era of participation, transparency, and collaboration in
2009. Since then widely adopted, this concept embraces new approaches to further
involve citizens and external parties in governmental processes [16]. Yet, the am-
biguity regarding open government expectations largely remains, and definitions in
the literature (e.g. [5, 37]) mostly rely on three principles which are: availability of
regularly updated governmental information for citizens (transparency); citizen en-
gagement across all the levels of government, non-profit organizations, and busi-
nesses (collaboration); and improving effectiveness in government and enhance



decision-making quality through citizen engagement (participation). Challenges in
open government implementation and evaluation are manifold and still subject to
research.

While there are many efforts directed to serve open government initiatives world-
wide, most of these initiatives have been restricted to tackling the ability of the gov-
ernments to present their data to the public in the form of open data such as Data.gov
platform [7]. Hence, it was claimed that governments need to direct more efforts in
utilizing the emerging technologies in the service of open government [35]. Moreo-
ver, to be able to make best use of open data, either web or mobile applications are
needed to harness the benefit of the availability of this available open data. Notably,
the Obama administration gave citizen-sourcing superiority among other Government
2.0 technologies [27, 3]. Yet, there is still very limited research directed towards uti-
lizing citizen-sourcing in an open government context [31, 28].

From the research perspective no unique definition of open government applica-
tions has been coined on the basis of which their scope and expected deliverables
could be identified. Hence, for the time being, we refer back to the definition of web-
based applications. A web-based application can be considered as an application that
is developed to be executed in a web-based environment [12, 4], i.e. enables infor-
mation processing functions to be initiated remotely from a web browser and execut-
ed partly on a web server, application server, and/or database server [4]. Based on
this, an open government application is considered as a web-based application that
serves the purpose of open government by serving its above mentioned principles. In
the current research, open government applications are envisioned to be provided
through a platform-based citizen-sourcing process.

3 A Design Science Approach for Platform Development

The platform development assumes the following scenario: The citizen-sourcing
process starts by an application request in the form of an open call. The requester can
be representatives from the government, non-government organization, or citizens.
This request is then published on an online platform that acts as an intermediate be-
tween the requesters and providers. The skilled citizens are the providers who submit
applications that fulfil the published requests. An intermediate in the form of an
online platform facilitates the process between the requesters and providers. Citizens
can also act as testers and evaluate the submitted applications by reviewing them,
posting possible enhancements to the developers, providing a rating etc. After testing
the uploaded web applications, the requesters can choose applications that match best
the call requirements and proceed with setting these applications into productive
mode either on the intermediate or on another platform.

Based on this scenario figure 1 depicts the main actors, concepts, and their interre-
lations as perceived within the frame of this research. Since the research gap is con-
cerned with the lack of knowledge with regards to efficiently and effectively develop-
ing open government application sourcing platforms, the creation of the appropriate
architectures as reusable blueprints is considered essential (samples of architecture



blueprints are depicted lower part; see section 3.1 for more details). Since the research
is aiming for developing new artefacts to solve a given problem, a design science
methodology was found to be the most appropriate.
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Fig. 1. Research model

The literature has put forward several schema variations of the design science pro-
cesses from which the widely cited approach by Peffers et al. [29] has been adopted in
the current research. This design science process consists of six main phases with the
different possible entry points for the research: identifying problem and motivation,
defining objectives for a solution, design and development, demonstration, evaluation,
and communication. This research has started the nominal process from the second
phase as the research problem has been identified from previous literature and gov-
ernmental documents on the status of open government (see section 2). For each of
the remaining five phases the main activities (stretching from April 2014 until Janu-
ary 2015) as well as the results are described in the following subsections.

3.1  Defining Objectives for a Solution

Obijectives for a solution should be inferred from the problem definition. The prob-
lem is perceived as (1) the governmental necessity to utilize new technologies, espe-
cially citizen-sourcing, in the favour of open government, (2) the need to make use of
the available open data through web applications, (3) the need of enhancing the rela-
tionship between citizens and their governments through enhancing citizen engage-



ment (see section 2). All of this can be achieved by engaging citizens in the develop-
ment of open government web applications. Using a citizen-sourcing process will not
only help governments achieve a new level of citizens’ engagement but also provide
governments with a wide range of developed and tested web applications at minimal
cost.

Artefact development should be based on theories and/or constructs. Research has
frequently emphasized the importance of high-level integration, alignment, and coor-
dination between different architectures in an organization, as various architectures
are needed to manage the complexity of large information systems [1, 13, 15, 23].
Even though the to-be developed intermediary platforms are not a priori assumed to
be part a larger organizational context, using an enterprise architecture framework is
considered an appropriate approach to ensuring the integration of all system’s compo-
nents. Enterprise architectures transform the broader principles, capabilities, and goals
defined in the strategies into systems and processes that enable the enterprise to real-
ize these goals [34]. From various available enterprise architecture frameworks, the
Zachman framework [38] was chosen to provide guidance for identifying relevant
information systems’ artefacts. The framework offers a logical structure by which
organization can follow to ensure the information flow architectures are integrated
with their business units [11]. Zachman framework ensures accurate and consistent
results and enables the description of the architecture from the view point of every
stakeholder respectively. The core of the Zachman framework consists of a two di-
mensional matrix of which the six columns represent various abstractions (data, pro-
cess, location, people, time, and motivation) and the six rows indicate different actor
perspectives (planner, owner, designer, builder, programmer, and user) [38].

One of the authors has acted as the planner, owner, and designer of the online plat-
form covering the first three top levels of Zachman framework, following the recom-
mendation to elaborate on the columns in a top-down approach. A variety of artefacts
have been proposed to satisfy Zachman framework, from which the approach of Pe-
reira and Sousa [30] has been employed for identifying the artefacts of this research.
Most of these proposed deliverables have been developed except for those strongly
requiring contextualization (i.e. all artefacts related to location as well as to people
and motivation from the designer’s view).

3.2 Blueprint Design and Development

This phase is mainly concerned with developing and designing the artefacts. Each
blueprint is developed following certain design notations, for example unified model-
ling language (UML) for activity diagrams, crow’s foot notation for entity relation-
ship diagram, and business process modelling notation (BPMN) for business process
modelling. Requirements were elaborated from analysing existing crowdsourcing
processes, extended through applying open government principles as far as feasible.
See table 1 for the type and number of blueprints developed, and figure 2 depicts a
sample of the developed blueprints from the owner’s view: the entity relationship
diagram, one of the business process models, and the app developer’s use case dia-
gram (all artefacts are available on request).



After developing the initial set of the blueprints, an expert panel has been conduct-
ed consisting of four academics from the Information Systems field (one associate
professor and three senior assistants) as well as three software developers working in
the software development industry. Although the participants were selected upon
convenience, it was ensured that they all have sufficient knowledge and experience
regarding development and use of architectural models.

Table 1. Summary of developed artefacts

Abstractions Current Research deliverables
Data (What) List of important data
Level 1 — Function (How) List of important business process
Obijectives/Scope People (Who) List of stakeholders — Stakeholders’ analysis
Planner’s View Time (When) List of important events

Motivation (Why)

List of the business goals

Level 2 Data (What) Entity Relationship Diagram (ERD)
 Levelo- Function (How) Business Process Models (5)
Business Conceptual -
People (Who) Use case diagrams (5)
Model - ——
P Time (When) Event process chain Diagrams (5)
Owner’s View ——
Motivation (Why) Platform’s rules
Level 3— Data (What) Class diagram
System Model Function (How) Activity Diagrams (17)
Designer’s View Time (When) State diagram

The participants were first presented with the project scope, all the developed arte-
facts, and the notations used. Subsequently they were asked to review the compatibil-
ity of the artefacts with Zachman framework, the clarity and correctness (logic) of the
artefacts, and the artefacts notations, as well as to suggest ways to enhance the arte-
facts and recommend new artefacts that might be missing.

Feedback was collected through one-to-one sessions with each panel expert. All
feedback has been taken into consideration and accordingly some of the artefacts have
been modified and enhanced. Most of the artefacts (such as the activity diagrams, use
case diagrams) have only been slightly altered to improve the wording to be clearer
for readers. However, the entity relationship diagram was significantly changed in
terms of adding more entities and relationships between them for a better database
design. Since the development of the class diagram considers the entity relationship
diagram as an input, it was also modified with the new changes. For the framework
compatibility, the feedback showed that the presented artefacts are compatible with
Zachman’s description of each cell.

3.3  Demonstration: Blueprints Used for Prototyping

In this stage, the artefacts are utilized in a suitable context to solve one or more in-
stances of the originally identified problem. According to [29], this could take the
form of experiments, case study, or any appropriate form. In this research, a simpli-
fied version of the platform has been developed based on the enhanced version of the
designed artefacts from the previous stage, now used as blueprints. A prototype is
considered a simple version that implements the core features of the intended system
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Fig. 2. Sample blueprints: app developer’s use cases, process of call request, ERD (cropped)



to be developed quickly and to be used for early evaluation [32]. According to [33],
prototypes take the architectures, designs, features, and functionalities of the system
as an input and demonstrate them through the implementation of the prototype.

The prototype development has been outsourced to a computer science graduate
who has been working in a reputable software development company for two years.
The developer was chosen based on his qualifications, development skills, availabil-
ity, and willingness to develop the platform. The development process took about six
weeks. The developer was provided with all the enhanced artefacts. All the core fea-
tures are implemented except some supporting features such as the ‘forgot password’.
The outcome of this phase is an implemented prototype based on the blueprints. The
prototype has some limitations such as it only runs on Firefox internet browser, the
user interface is very basic and simple, and the uploaded applications should be coded
with the same language as the prototype. Two dummy applications were developed to
be used in the prototype testing.

3.4  Evaluation of Effectiveness and Efficiency

The artefacts in use should be observed and measured for their effectiveness and
efficiency to solve the problem. In this phase, a comparison between the objectives of
the solution and the actual results should take place. At the end of this phase, the re-
searcher can choose either to iterate back to the design and development phase to
improve the artefacts or to continue to the last phase and leave the improvements to
future research and projects [29].

In general, effectiveness is the extent to which the stated objectives are met. To be
able to test the effectiveness of the blueprints in developing open government applica-
tion sourcing platforms, the researcher has initially generated 110 test cases to test
each blueprint through the prototype. Each blueprint was used to generate success and
failure test cases to be used for evaluation by a testing committee. For example, using
an activity diagram, test cases are generated that ensure the prototype is following the
same sequence as the design etc.

A test case is a specific input including procedures that the tester will do to test the
software at hand [21]. The main purpose of the test cases is to detect the faults in the
software against the design and requirements. This is considered a black box testing
as it is concerned with the external functionalities of the platform, not the coding de-
sign and style [6]. Accordingly, the test cases were validated by a certified software
tester (chosen based on convenience) who works in the website testing field for al-
most three years. The tester was provided with all the developed artefacts plus the
generated test scenarios and asked to validate the wording of the test cases, the test
cases in accordance with the artefacts, the classification of the test cases, and to iden-
tify missing test cases.

After the validation, four new test cases were added to the initial pool to result in
114 cases to be executed. Upon execution 105 passed test cases were found as well as
9 failed cases. Accordingly, the pass rate is calculated to identify the percentage of
passed test cases, reflecting the quality of the implemented software and how far it
meets the objectives and designs. Since a pass rate of the total test cases above 90% is



claimed to be acceptable for many software development projects [6], a pass rate of
more than 92% in this research is considered satisfactory.

Second, efficiency is doing the work with fewer resources. The resources utilized
to develop the prototype (e.g. time consumed to understand and use the blueprints) are
identified and a set of three efficiency measurable variables are used to evaluate effi-
ciency. A simple questionnaire (to be answered by the prototype developer) had been
developed to test each of these variables using a 5-point Likert scale. The prototype
developer agreed that the blueprints meet the clarity, time, and accuracy standards;
this confirms a positive feedback after using the blueprints as a base for implementing
the application sourcing platform.

3.5 Communication: Architecture Review by the Egyptian Government

The problem, the developed artefacts, and their solution capability should also be
communicated to researchers and other relevant audiences (professionals, other stake-
holders). This research has been communicated through presenting the research prob-
lem, artefacts, prototype, and evaluation results to selected citizens, including aca-
demics, and representatives of the ministry that is responsible of electronic govern-
ment in Egypt with the main objective to employ ICTs in implementing and improv-
ing e-government services. As the Egyptian government has started to consider open
government and recently announced an open data initiative,® feedback from these
stakeholders was considered essential. The vice minister has been contacted and in-
terviewed as well as a project manager and the software quality assurance manager
who are mainly interested in improving the electronic services which the Egyptian
government offers to the citizens. The interviews were mainly directed towards the
applicability of such technology within the Egyptian context and whether the gov-
ernment can consider the architectures as a first step of implementing citizen-sourcing
to develop open governments web applications or not.

During the interviews, the representatives from the Egyptian government have
shown serious interest in such projects, highlighting that this is what they actually
need now in terms of citizens engagement and participation. However, Egypt is still at
a very early stage having an open data initiative. After some discussion about the
readiness of the government to consider the research artefacts, it was agreed that some
prerequisites should be met before implementing such technology: (a) current regula-
tions prevent the government from acquiring software solutions except from a few
contracted software vendors — this would have to change when implementing the
application sourcing platform as the providers will be citizens expected not to belong
to one of these vendors; (b) the availability of governmental open data for the citizens
is considered a first step before implementing this application sourcing platform — yet
multiple efforts are still needed to achieve this in the near future; (c) the availability of
skilled citizens who can develop and test the open government applications should be
ensured — this can be achieved through establishing partnerships with different uni-
versity, research centres, and software development start-ups.

! http:/www.egypt.gov.eg/english/general/Open_Gov_Data_Initiative.aspx



4 Conclusion

After reviewing the extant literature on the related concepts and identifying the re-
search gap, this research has developed the needed architectures for developing a
platform for sourcing open government applications from citizens. Subsequently,
these architectures were validated through an expert panel upon which the architec-
tures were enhanced. These architectures were then demonstrated by implementing a
prototype of the online application sourcing platform by a third party. Test cases had
been developed and applied to evaluate the effectiveness of the blueprints based on
the implemented prototype, and a simple questionnaire was conducted to evaluate the
blueprints’ efficiency in developing the application sourcing platform. Finally, the
research has been communicated namely to governmental representatives, leading to
identification of success factors of platform utilization.

The contribution of this research is both practical as well as theoretical. Firstly, a
set of validated, demonstrated, tested, and communicated software architectures for
developing open government application sourcing platforms is provided as blueprints
for reuse. Secondly, the prototype developed based on these architectures can be fur-
ther enhanced and used by governments or other stakeholders to adopt citizen-
sourcing for open government applications. And the set of validated test cases can be
used as a base for generating more test cases for testing a fully functioning platform.
Moreover, the government feedback may serve as input for developing action plans
and roadmaps when implementing such citizen-sourcing projects. As contribution to
e-government research can be considered the adoption of Zachman’s framework to
develop and categorize application sourcing platforms architectures as well as the
systematic approach of utilizing architectures to bring out an e-government solution
intended for replication.

Limitations of time and other resources have caused also several limitations in re-
search such as: limited number of high-level expert panellists; the prototype was only
implemented for Firefox internet browser; the efficiency questionnaire was simple
and not validated nor piloted; only dummy application were uploaded (“sourced”) and
no sourced application was set into production mode; only one developer was recruit-
ed to actually use the artefacts to implement the prototype. Especially the last limita-
tion raises concerns about generalization of the efficiency evaluation results.

Beyond overcoming these limitations, future research is suggested to address the
following questions: How to ensure security of the submitted applications as well as
property rights? How to integrate the developed applications with the already availa-
ble governmental infrastructure? How to publish the open government applications on
the platform and link them with governmental public databases? What kind of open
government tests are appropriate as pre-defined test cases executable on the applica-
tion sourcing platform? And on the infrastructure level: what is the role of architec-
tures in developing, disseminating, and managing e-government solutions in a distrib-
uted environment? After all, the application sourcing platform is only an intermediary
which could be replicated in many countries and contexts. However, what the princi-
ples of open government mean in a given context and what quality benchmarks are to
be applied, this should be subject to an on-going government-citizen dialogue.
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