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ABSTRACT

Accessibility of information on the web is the main feature
of knowledge acquisition. E-government is the civil and
political practice of the government, which requires the use
of information and communication technologies (ICT). E-
government meets major challenges in accomplishing
interoperability and integrating regulations, services, and
administration. One reason for the challenge is the different
languages spoken or barriers across different regions and
countries. This paper presents an overview of the challenges
in implementing semantic web approaches on e-government
web services. The paper identifies the main challenge
categories as sociotechnical and technical. Subcategories of
challenges were recognized, namely, human, social,
technical, economic, and data quality. This article identifies
challenges facing the improvement of the Semantic Web and
acknowledges the need for further advances in academia and
industry.
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1. INTRODUCTION

One definition of e-government is the approach of
governments [1] to use state of the art information and
communication technologies to provide convenient access to
government information and increase the quality of the
services. The Semantic Web represents information in
machine-readable format making e-government processes
fully automated. The semantic Web contains meta-data,
whichis data about data.

E-government web service integration can be achieved
with the help of ontological descriptions of web services. In
this respect, there are many challenges for e-government [2],
which are:

e How do e-government services
information and messages meaningfully?

exchange
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e How are e-government services integrated from
several governmental systems, while guaranteeing
semantic accuracies?

e How do government intranets interact and use the

knowledge about the government itself e.g.,
services, resources, etc.?
e How are government services configured

dynamically based on the specification of citizen
and business needs?

To achieve the expected services of e-government in
terms of enhanced e-service productivity and pipelines it
requires an increased generation of data to produce
transparency of information in the e-governance process [3].

In this work, we present the main challenges of
implementing semantic-web approaches on e-government.
The review presents the different challenge categories, such
as human, social, technical, economic, data quality, and
political. Improving knowledge sharing means that the
citizen can benefit more from using semantic web
applications in e-government.

In section 2 e-government web services are presented,
section 3 offers a Semantic description of web services,
section 4 presents Semantic Web models and a framework
for e-Government and section 5 discusses the main
challenges of the Semantic Web.

2. E-GOVERNMENT WEB SERVICES

The web Service architecture was designed to overcome
the problematic issue of the "information isolated island" of
e-government information, to facilitate the government
information resource sharing system model as a distributed
architecture, which  seamlessly integrates existing
heterogeneous platforms. It organizes a shared platform
based on a Web Service [4].

The issue of e-government information sharing can be
resolved by using the Web Service effectively and
conveniently. The Web Service application in e-government
will enhance the current deployment and decrease the cost of



information integration. Web Service designing and
development on distributed systems are playing important
roles by making them adapt according to the modern web
with massive everyday online tasks [4].

The Web service aims to achieve orchestration between
web servers by using existing technologies; this is done by
building blocks to enable the integration of web services,
which are referred toas composition constructs [5]. [6]
presents an approach for enhancing the composition of
semantic  Web  services by diagramming the
user’s/organization’s requirements with Business Process
Modeling Notation (BPMN) and semantic descriptions using
ontologies for functional requirements and non-functional
requirements [7].

Indeed, we can see that, through E-Government
implementation, we can witness enhanced honesty in inner
workings, a reduction in corruption, increased revenue, and
higher accessibility, amongst other benefits. Indeed, as a tool
to enhance its effectiveness and keep it up-to-date, public
sector reform has made E-Government an integral aspect
after acknowledgement of the fact that it has the potential to
considerably support the government in its journey of
improvement [6],[8].

There are two basic data passing paradigms defined by
[9]. The blackboard paradigm stores data centrally in shared
variables that are used as sources and targets by Web service
activities. The explicit dataflow paradigm makes dataflow
an integral part of the composition model by means of
dataflow connectors.

Data transformations are other types of constructs
ensuring the data exchange between various and diverse Web
Services [10]. This is done with the aim ofavoiding incorrect
output and input data formats; proper data transformation
constructs are needed [11].

3. SEMANTIC
SERVICES

DESCRIPTION OF WEB

The primary concept of the Semantic Web is to make
information understandable by humans and also by machines
[12]. The Semantic Web builds an additional layer on top of
the existing World Wide Web, enabling it to become a
worldwide standard for data, information and knowledge
exchange.

In e-government the web service application enhances the
current deployment and decreases the cost of information
integration [13]. Web Service designing and development are
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playing important roles by making them adapt according to
the modern web with massive everyday online tasks [14].

Figurel. shows the scenario where e-government have
applied semantic web services [15] [2].

unsubscribe Residenceicitizen, residence)

Life Events
onlology

Citizen

Figure 1. E-government Scenario (Adapted from [57])

3.1 Ontology

Ontology, as defined (in Gruber 1993), is “a formal,
explicit specification of a shared conceptualization of some
domain knowledge”. It is a valid description of domain
knowledge while having an agreement among domain
members for describing domain concepts [15].

Ontology is expressed in a language expressing
declarative, i.e., concepts, attributes, relations and procedural
knowledge and implicit knowledge or rules [12]. Ontologies
are used to enable citizens to express their viewpoint of the
application and provide ease of navigation through the
different services. Ontologies enable the use of vocabulary
about a certain domain in a coherent and consistent manner
[16], [17]. In short, ontologies are tools to formalize
knowledge and encode higher-level data models, such as life
events, procedures and services.

In this respect, there are two main ways to build an
ontology: the first is the “specific domain ontology”, which
represents the specific meaning of terms as interpreted in the
specific domain. The second is ,upper or Top-Level
ontology™, which represents the public concepts that are the
same across all knowledge domains [15]. There are two
types of building ontology: Manual developing and
automatic developing. This process aims to build the domain
ontology in a semi-programmed or programmed process.
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Figure 2: Ontology based web service composition (Adapted from

(16])

The process starts by extracting the terms and concepts
from the documents and ontology. Figure 3 shows the pipe-
line for ontology based web services and Figure 4 shows the
semantic services for OWL.

ServceProfle )

Figure 3 semantic services for OWL-S

4. SEMANTIC WEB MODELS
FRAMEWORKS FOR E- GOVERNMENT

AND

The e-government domain is a rich field of applications
for ontologies. Further, knowledge has a large extent and its
definition is shared by stakeholders, as seen in figure
5.Thismakes the use of ontologies a viable choice.
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Figure 4: Semantic Web Services environment (adapted from [57])

Various approaches have been proposed for developing
and designing e-government projects to ensure the delivery
of successful e- government services to citizens. One e-
government project [18] proposes an architecture which
enables “one-stop government”. To describe the services, a
markup language (GovML) has been developed [18]. That is,
GovML defines a set of metadata describing public
administration services and life events.

The (EU-PUBLI.com) project [19] defines a Unitary
European Network Architecture. a middleware solution to
connect and cooperate heterogeneous systems of different
public administrations. Further, the FASME project [18] has
been designed to support citizen mobility across European
countries through integrating administrative processes.
FASME was done by providing a smart card for storing all
personal information where the services are provided with
kiosk devices.

The ONTOGOV project [20] designed a platform to
facilitate the consistent composition, reconfiguration and
evolution of e-government services. The e-POWER project
[3] has employed knowledge modeling techniques for
inferences like consistency check, harmonization and
consistency enforcement in legislation. The SmartGov
project [14] developed a knowledge based platform to assist
public sector employees in generating on-line transaction
services. Figure 6 shows other projects for techniques and
frameworks which are used in semantic web services for e-
governments.



An ontological approach was presented by [21],which
demonstrates simple phrases expressing citizens’ needs in
the form of simple phrases for e-government service
integration. This was done by using a semantic objective and
a service discovery technique. The derived e-service
ontologies were represented in OWL and the Web Service
Modelling Language (WSML).

Another ontological approach was presented in [22] for
semantic interoperability in e-government by using a shared
hierarchal ontology. It is done by organizing knowledge at
different levels by local ontologies. Mapping described a
semantic bridging process methodology; the integration and
merging of local ontologies was represented in OWL syntax.

In [23], e-government services were presented in the
form of a customer-oriented e-government Web portal hosted
on an intelligent platform. This was achieved by presenting
the notion of an intelligent document and a Life Event
service, both of which are semantically modelled with the
OWL ontology to enable services and related public
administrations' interoperability. These allow automatic
services composition, advanced searching mechanisms and
better usability from the user’s point of view.

A software engineering platform was proposed by [24]
for the development and management of e-government
services, namely ONTOGOV. The ONTOGOV platform
practices Semantic Web technologies using OWL-S and
Web Service Modelling Ontology (WSMO) to build eight
kinds of ontologies, describing the e-government domain;
they include: organizational ontology, legal ontology, profile
ontology, domain ontology, web service orchestration
ontology, service ontology, life-event ontology and life-cycle
ontology. The public administrators use these ontologies to
describe and compose its services. The life-cycle ontology is
used to achieve the maintenance of e-services (and the
software components) and service ontology integration, done
by web service orchestration ontology [25].

In [26], authors presented life-events for e-government
services integration of a multilevel abstraction. Life-event is
defined as a collection of actions required to deliver
thesatisfaction of the requirements of the citizen in a real-life
scenario. This approach uses three types of ontology: e-
government ontology, regulatory ontology and service
ontology. These ontologies are represented in OWL to allow
the integration of dynamic services via semantic searching
and the matching of concepts[27].

An Ontology-based  approach for  semantic
interoperability in e-government was presented by [25]. An
E-government Business Ontology (EG-BOnt) was used to
describe the business process of e-government services in
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terms of its output, input, logical relations and resource
limitations with other related businesses. Afterwards, each
class of the EG-BOnt is defined using the OWL language for
its resilient semantic and logic relation expressiveness [28].

[29] Presented a framework for generating semantic
model ontologies in OWL syntax from a government service
domain. This was done by analyzing government services
and then contracting domain ontology to get its semantic
content to facilitate the design of e-government systems.
This resulted in the provision of a usable framework for
semantic  knowledge representation in e-government
processes.

Table 1 shows a survey of the techniques and frameworks
which are used in semantic web services for e-governments.

Table 1: Comparison of the e-government used Semantic-web

Technique

Ref. Method Domain Application-

[30] a case study, | Uschold and | development of
combining Kind government
building an domain ontology
ontology  and
two Semantic
Web platforms
methodology,
namely Protégé
and Java Jena
ontology  API
for  semantic
ontology
development in
e-government.

[31] Proposed an e- | Legal ontology | KB of Moroccan
Government consisting of | e-Government
KB for | organizational,

Morocco. It is | domain, service
based on a set | ontology, and
of ontologies | situation/context
(domain, legal, | ontology
service,

SitCtx).

[32] Proposed a | -Implemented in | Government
model for the | four  countries- | sharing
classification of | Australia,
such concepts. | Estonia, New
The model was | Zealand and
built based on a | USA.
literature
review on Gov-

IS and Software
Engineering
principles.
-introduces an
extensive list of
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benefits,
barriers
benefits,
extracted from
the conducted
survey on the
state of the art
on Gov-IS

and

(33]

Proposed an
approach based
on formal
ontologies and
shows how they
can provide a
great
enhancement in
this direction.

booking medical
examinations,
Payment service
for medical fees

Local Italian
Public

Administration

(34]

Proposed a
framework to
monitor the
compliance of
Services-based
system (SBS),
for which a set
of requirements
has been pre-
specified.

Use Case

Monitoring
system

(35]

Discussed how
Linked Data
has been used
in government
data provision
and described
architecture
enabling  the
provision  of
integrated
government
data in a
decentralized
manner.

Use Case:
Public  agencies
and schools in
Greece.

Open
Government
Data

(36]

Presented an
evaluation and
an adaptive,
semantic-based
framework for
monitoring
citizen
satisfaction
from e-
government
services.

Use case
Hypothesis ,
opinion

Monitoring the
degree of citizen
satisfaction from
e-government
services.
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5. CHALLENGES OF APPLYING SEMANTIC
APPROACHES IN E-GOVERNMENT

Budget scarcity, institutional arrangements, socio cultural
customs, and behavior patterns amongst the public have been
just some of the things preventing government initiatives,
thus meaning that E-Government innovation in terms of
public services has, thus far, been rather slow-moving and
cautious. [32] In the next sections there is a discussion on
some issues relating to semantic web adaptation, divided into
two sections: first, sociotechnical issues relating to human,
economic, social issues and how humans interact with the
technology of the semantic web. In addition, there are
technical issues relating to hardware, software, and design
methods of semantic web.

5.1 sociotechnical issues of semantic web.

a. the semantic web human issue

[33] And [34] argue that most users are interested in
searching for individual webpages, opinions, social matter,
rather than searching for complex enquiries on more accurate
content from multiple sources. The current search engines,
e.g. Google, provide most of the help needed by the majority
of users and can provide a tremendous amount of
information on individual webpages, however.The Semantic
Web idea is to address the more difficult categories of
enquiries that require a search for information from
numerous sources on the Web.

b. the semantic web depends intensely on reliable
sources of information

Originally, the Semantic Web was based on the
impression that machines would inevitably process organized
content on the Web [36], [37]. This processing could be
predominantly fragile in the face of both unintended errors
and deliberate deception due to the untrustworthy source of
information.

The Semantic Web recognizes that sources of
information are not necessarily accurate nor reliable, which
highlight the issue of data quality as a major challenge [38].
Two features to be considered are the source of reliable
information, and methods on how to measure the level of
reliability. These methods such as para consistent reasoning
[39],authoritative and quarantined reasoning [40] need to be
researched more.

c. the semantic web dependency on ontological
agreement

Modeling a domain to produce an ontology lacks a

unified model to follow, which could be problematic.



Further, different stakeholders could have different views
about semantic or contradictory claims [36], [41]which could
lead to lack of global certainty. Various stakeholders in the
domain may consider different semantics for terms or even
hold contradictory claims, which leads to weak and differing
views.

d. the semantic web standards

Standards of the Semantic Web were mostly designed by
group, therefore expecting applying use-cases that to be fully
understood, sometimes focusing on academic objectives
rather than industry objectives. It is argued that it is difficult
and complex to understand. Numerous calls were made to
simplify the standards, of features in the RDF standard [42].
For example, JSON has become more popular than its more
complex XML cousin [36], [43].

e. the semantic web lacks tools

Practitioners attracted to implementing Semantic Web
technologies are rapidly isolated by the lack of usable tools
for their use-cases [36].

5.2 technical issues about the semantic web

a. the semantic web vs machine learning advances

It is assumed that the current (HTML-based) Web lacks
machine-readable capabilities. However, machine learning is
improving and increasingly advancing, challenging this
assumption. By the time the Semantic Web is able to reach
the maturity needed that could have an impact on the Web,
Machine Learning will have advanced to a point that will
make practitioners lose interest in Semantic Web
technologies. [35].

b. the semantic web advocates decentralization,
which is too costly

The innovative idea of the Semantic Web is to be
decentralized (where, e.g., “individual health care providers
host their own website with their own structured content”).
On the other hand, on the current Web, a centralization
system has become the predominant paradigm (considering
Google, Facebook, etc.). That is, decentralizing the Semantic
Web could be costly [43].

c. incentives for semantic  web
technologies

The Semantic Web requires infrastructure for publishing
data which requires, in the first place, exploiting data to be
developed[44]. However, the Linked Data community have
partly resolved this problem by convincing a number of
stakeholders to publish data on that applications arrive to
justify the cost, and as a result, some related services went

offline. For example, [45] estimated, in 2013, “that around

adopting
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29% of the 427 public SPARQL services found had gone
offline” [46], [47], [48].

d. high cost for publishing semantic web content

There is an excessively high cost for publishing the data
by using the Semantic Web standards compared to data in a
legacy format, a relational database, JSON, CSV, etc.
Publishing Semantic Web content in an appropriate way —
e.g., Linked Data principles [44] — requires expertise. Even if
the data exist in a structured format, conversion to RDF is
not easy, especially when problems such as offering IRIs,
adding links, etc., are needed [45]. While there are types of
data that are simply conceptualized as RDF graphs, others
involve multiple forms of prevarication (e.g., reification
[46]) to be accurately represented. [36].

e. the semantic web scalability and performance

Complexity results are not designed to Semantic Web
proposals, where for example the complexity of SPARQL
query assessment is equivalent to that for SQL [49], [50].
And/or Critique: Retrieving data published using this
requires algorithms with poor scalability and/or performance.
Researchers [51], [52], [53], [54], [55], [56], [57] show that
the Semantic Web has poor scalability and/or performance.
Furthermore, [53] indicates that, in some situations, MySQL
can perform 13 times more queries in the assigned time
period than the best SPARQL store examined (Sesame) by
using comparable queries.

The discussion above has presented different challenges that
have been identified in the literature when applying semantic
web services toe-government. As was presented in the above
section, it was noted that some challenges in implementing
the semantic-web in e-government involved various factors,
namely, human, social, technical, economic, and data
quality. This raises the issue of the need to bear in mind
these challenges and present solutions prior to developing
and applying semantic web services toe-government.

CONCLUSION

In this paper, we have presented the main challenges of
applying semantic-web approaches toe-government web
services. The review presented the different challenge
categories in  sociotechnical and technical terms.
Subcategories of these challenges were human, social,
technical, economic, and data quality. Citizens can improve
their knowledge and share it through benefitting from using
semantic web applications in e-government.

This research concludes that there is a lack of existing
governmental service types, and there is a need to
dramatically change/reengineer these services. The presented
approaches for e-government services show that there is gap
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between the e-government services needed to provide
information and the adequate adaption in terms of format and
methods of delivery according to the users’ requirements.
The semantic web solution is ontology-based for e-
government service integration, and interoperability. Finally,
the Semantic Web lacks maturity to be recognized as a solid
artifact, which calls for more focus in academia and industry.
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