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Abstract— This paper gives an overview of latest ontology 
engineering methodologies that are analyzed in terms of a 
representative set of criteria and aspects. The portfolio of 
criteria considers general structural aspects of ontology 
development (such as strategy for building ontologies) as well 
as project management aspects (such as recommended process 
model or the consideration of collaborative construction). 
While the study criteria principally stay generic we 
particularly try to include possible characteristics of the E-
Government domain. Whereas the study shows that none of 
the discussed methodologies is fully mature to serve as a 
domain expert centered ontology engineering methodology in 
the context of electronic service provisioning in public 
administration, it also outlines the potential of the discussed 
methodologies to which extend they can contribute to a new 
methodology in this field. 

Keywords-Ontology Engineering Methodologies; E-
Government; Comparative Study. 

I.  INTRODUCTION 

In the context of public administration, ontology 
engineering is mainly involved when applying Semantic 
Web technologies to E-Government and to the electronic 
public service provisioning process respectively. Actually, 
this domain has become an important field of research 
aiming at enhancing transparency, interoperability as well as 
citizen orientation of public agencies [1]. In fact, developing 
formal ontologies is a complex task that requires having 
significant skills in software and knowledge engineering in 
order to being able to design, implement, and maintain 
ontologies. Beyond this, it requires domain expertise in 
order to verify the correctness of domain specific 
ontologies. Whereas a domain expert (in the context of 
public administration we use the term domain expert 
synonymously with legal expert) possesses in-depth 
knowledge of the specific domain to be modeled she or he is 
very likely not to have sufficient ontology engineering skills 
at the same time. In order to reduce the complexity of 
ontology engineering for domain experts methodological 
guidelines assisted by intelligent tooling have to be applied. 

When reviewing literature on semantic E-Government 
initiatives listed in [1], only one initiative (i.e., [2]) 
mentions explicitly a specific ontology engineering 

methodology for designing semantic models. Hence, 
relevant ontologies in the E-Government sector still tend to 
be built rather on an ad hoc basis than following a well-
defined engineering process supported by adequate tools 
(similar observations are documented in [3]). As a 
consequence, the actual ontology engineering is rather done 
by software engineers than by domain experts. This 
circumstance also fosters the effect that E-Government 
projects, generally, suffer from unsustainable activities in 
the organizational environment, e.g., external stakeholders 
(such as knowledge and software engineers) leave after a 
project ends [4].  

An essential aspect in the context of public 
administration is the consideration of legal certainty. In fact, 
in ontology engineering for the public administration sector, 
legislation and enforcement of law on all governmental 
levels has to be ensured. This requires collaboration with a 
variety of different legal experts. In many cases, constraints 
probably might have to be weakly encoded, supported by 
textual explanations and links to further information and 
supporting bodies. This is necessary to reflect the special 
demands of a legal system and to safeguard legal certainty 
[5]. An ontology engineering methodology in the context of 
public administration should explicitly include steps for 
domain experts that deal with this circumstance. Hence, not 
only the validation of the formal model consistency has to 
be considered but also steps for a simple validation of legal 
aspects have to be applied.  

Consequently, it is our claim to support domain experts 
of public administration with sufficient guidelines, which 
enables them to design, implement, verify and maintain 
their semantic artifacts by themselves. A first step towards 
this goal is to review the state of the art in this field of 
research. Hence, the aim of this paper is to give an overview 
of general ontology engineering methodologies available, 
having a focus on impacts on E-Government in particular. 
The resulting overview should give valuable input to our 
overall research goal, which is to establish a “domain expert 
centered ontology engineering methodology in the context 
of electronic service provisioning in public administration”. 

The remainder of this paper is organized as follows: In 
Section II, the specific criteria and aspects for the study are 
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introduced followed by a description of a selected list of 
methodologies in terms of the presented analysis aspects in 
Section III. Section IV briefly compares the selected 
methodologies according to the chosen criteria. Section V 
lists related work in the field of evaluating ontology 
engineering methodologies. In Section VI, the work is 
concluded with the summarization of the analysis’ results. 

II. ANALYSIS ASPECTS 

In this section, the concrete aspects and criteria 
considered for the study are discussed. The portfolio of 
criteria considers general structural aspects of ontology 
development (such as strategy for building ontologies) as 
well as project management aspects (such as recommended 
life cycle) and aspects directly related to the E-Government 
domain (such as collaborative construction among public 
authorities or consideration of legal certainty):  

1) Strategy for building ontologies: With this aspect it is 
examined which strategy is used to develop ontologies. Is it, 
a) application-dependent, which means that resulting 
ontologies are designed for and usable by a specific semantic 
application only, b) application-independent, which means 
reuse of resulting ontologies is maximized by developing 
general-purpose descriptions, or c) application-
semidependent, where possible scenarios of ontology use are 
somehow limited [6]. Generally, concerning the strategy for 
building ontologies it can be argued that “… the more an 
ontology is independent of application perspectives, the less 
usable it will be. In contrast, the closer an ontology is to 
application perspectives, the less reusable it will be” [8]. 
Thus, there is always a trade-off between application-
dependent approaches that typically add some extra value to 
ontologies, since they can be immediately used in a 
particular context, and more general application-independent 
strategies that allow for simplified reuse in different 
contexts. 

2) Recommended process: This aspect examines the 
existence or recommendation of specific process models one 
has to go through in order to model ontologies, e.g., being 
aligned along the general waterfall phases or following 
iterative, cyclical or agile development models. 

3) Consideration of collaborative construction: Modeling 
an ontology of some public administration domain generally 
requires numerous authorities to be involved. Since these 
experts from different public agencies are typically locally 
distributed, it is simply not possible to develop and maintain 
all relevant information at one central point [5], particularly 
when the modeled domain is rather complex.  

4) Tool-support: Does a specific tool explicitly support 
the methodology in question? In terms of enabling domain 
experts to model ontologies, providing context is a major 
goal in order to reduce complexity of the modeling process 
[9]. Specific methodological guidelines combined with 
intelligent and human-centered tooling should overcome a 
possible lack in engineering skills.  

5) Target group: For what group of people is the 
methodology primarily designed? Traditionally an ontology 
engineering methodology is intended for knowledge and 

ontology engineering experts whereas domain experts are 
only involved in the knowledge elicitation phase. In contrast, 
we consider domain experts as the primary target group that 
should have a maximum of responsibility during the whole 
ontology life cycle. Only domain experts possess the 
respective knowledge to be modeled and the expertise to 
ensure legal certainty of resulting artifacts. Centralizing 
domain experts in the ontology engineering process should 
also boost sustainable development of semantic initiatives in 
E-Government. 

Whereas aspects 1 and 2 rather aim at enabling a 
structured discussion of the selected methodologies, aspects 
3 to 5 represent methodological requirements, which have 
been identified by conducting a number of expert interviews 
with representatives of public agencies on municipal and 
federal level in Austria. The first three aspects have been 
derived from existing comparative studies (i.e., [6]). 
However, what is new in our approach is to specifically 
focus on analyzing aspects of human-centered computing in 
ontology engineering. Beyond these 5 aspects, we initially 
identified some more (e.g., reuse), however, analysis showed 
that the investigated methodologies could not be 
differentiated along these aspects. According to Lutz and 
Stelzer [7], only criteria that enable differentiations between 
the target objects should be used in comparative studies. This 
is why such aspects have been removed from the final 
analysis. 

III. METHODOLOGIES 

Literature research resulted in a list of 20 documented 
ontology engineering methodologies mainly reported by 
Casellas [10]. The methodology developed by Uschold and 
King [11] can be considered the first approach towards 
developing a methodology for building ontologies. This 
methodology builds the foundation for many other 
approaches that have emerged over the last couple of years. 
In this study we discuss a selected list of these 
methodologies based on meeting the requirements 
represented by aspects 3 to 5 (c.f. Section II).  

Initially, we planned to exclude all methods that do not 
meet all of these 3 requirements to the following extend.  

 Aspect 3: There have to be at least recommendations 
for a collaborative development process.  

 Aspect 4: There is at least one modeling tool 
available that explicitly supports the methodology.  

 Aspect 5: The methodology has to focus on the 
domain expert as the major target group in the 
modeling process.  

In fact, one single methodology in question (i.e., 
Methodology 4) fulfills all three of these requirements in a 
reasonable way. Consequently, we revised the exclusion 
criteria that to be included in the study the methodology 
under question at least has to address one out of these three 
methodological requirements. 

A. Methodology 1 

Holsapple and Joshi [12] present a “Collaborative 
Approach to Ontology Design”. The authors discuss the 
fundamental importance of ontological commitment, which 
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is “…the agreement by multiple parties (persons and 
software systems) to adopt a particular ontology when 
communicating about the domain of interest. … Working 
toward ontological commitment should not be an 
afterthought, but rather an integral aspect of ontological 
engineering. This contention underlies the collaborative 
approach to ontology design we advocate.” [12]. 

The methodology suggests four phases in the ontology 
engineering process (aspect 2): Preparation, Anchoring, 
Iterative Improvement, and Application. In the preparation 
phase design criteria are defined, boundary conditions and 
evaluation standards are determined. This aims at both, 
guiding development of the ontology and assessing the 
degree of its success. In the anchoring phase an initial 
version of the ontology is created serving as an anchor to 
help focus the attention of collaborators. In phase 3 the 
approach uses an adaption of the Delphi method, which is a 
formal technique for integrating the individual opinions of a 
group of experts on some topic. “This gives a systematic way 
for gathering perspectives and critiques on an ontology as a 
basis for iterative improvement” [12]. Finally, in phase 4, the 
ontology is explored in various ways in order to prove the 
ontology utility. Thereby, the authors do not report about a 
concrete dependence on a specific semantic application, 
which leads to an application-independent methodology 
(aspect 1).  

By using the Delphi method a clear and structured 
collaboration process is introduced. However, this form of 
collaboration tends to be rather inflexible and heavyweight 
as feedback collection is coordinated centrally by a control 
board and not interactively and immediately shared by all 
participants. The validation of legal certainty is not explicitly 
addressed. This can be defined as evaluation standard in 
phase 1 and therefore also be included in iterative Delphi 
rounds, though (aspect 3). As the name suggests the 
methodology concentrates on the collaboration aspect only 
and does not include any guidelines concerning the actual 
modeling process, which is therefore naturally conducted by 
classical ontology engineers (aspect 5). Tool-support does 
not exist (aspect 4). 

B. Methodology 2 

DIstributed, Loosely-controlled and evolvInG 
Engineering of oNTologies (DILIGENT) represents a 
methodology that focuses on the evolution of ontologies 
instead of the initial design. Thus, the methodology supports 
an evolutionary lifecycle (aspect 2). It focusses on user-
centric ontology development and provides integration of 
automatic agents in the process of ontology evolution [13]. 

The process starts with various stakeholder-groups 
(domain experts, users, knowledge engineers, ontology 
engineers) building together an initial version of the 
ontology. The initial version results from a rather quick 
consensus about some high-level terms among all 
participants. Subsequently, users start to work with the 
ontology and locally adapt (by sub-classing) it to their 
specific needs. A control board collects change requests to 
the shared core ontology. The control board then analyses the 
various local ontologies, tries to find similarities and 

introduces a new version of the shared ontology. The control 
board also regularly revises the shared ontology in terms of 
not diverging too far. Ontology engineers are responsible for 
maintaining the ontology based on the board’s decisions. 
Users can then locally update the local ontologies in terms of 
reusing new terms instead of using their previously defined 
local terms [13]. 

With this approach reuse should be maximized among all 
users whereas not narrowing usage in different application 
scenarios (aspect 1). 

The authors argue that decentralized knowledge 
management systems are getting increasingly important and 
therefore emphasize distributed and collaborative 
construction (aspect 3).  

Domain experts in a distributed setting are supported by a 
fine-grained methodological approach based on the 
Rhetorical Structure Theory [14]. A standard Wiki is used to 
allow a traceable discussion. Snapshots of the ontology 
agreed on are imported to the Wiki, in order to visualize the 
ontology and ease the discussion of it (aspect 4).  

DILIGENT involves numerous different user groups in 
the engineering process, namely domain experts, users, 
knowledge engineers and ontology engineers. In the revision 
phase domain experts are responsible for evaluating an 
ontology from a domain point of view (does it represent the 
domain, or does it contain factual errors?). This may also 
include the validation of legal certainty as necessary for 
public administration. In fact, the methodology was also 
applied at the development of an ontology for professional 
legal knowledge [15]. However, the actual ontology 
implementation is still intended for ontology engineers 
(aspect 5). 

C. Methodology 3 

Very similar to DILIGENT (Section III.B), the Human-
Centered Ontology Engineering Methodology (HCOME) 
[16] supports the development and evaluation of “living” 
ontologies in the context of communities of knowledge 
workers. The authors mention common impediments for 
knowledge workers (or domain experts) to participate 
actively in ontology engineering: they are unfamiliar with 
formal representation languages and knowledge engineering 
principles as well as with methods and techniques for 
constructing and synthesizing ontologies. The main goal of 
HCOME therefore is to empower domain experts to evolve 
their formal conceptualizations in their day-to-day activities. 
Thus, this methodology focuses on the active participation of 
domain experts in the ontology life cycle (aspect 5). For this 
purpose, the authors also developed a Human Centered 
Ontology Engineering Environment (HCONE), which 
directly supports the development of ontologies following 
the HCOME methodology (aspect 4). 

The methodology proposes specification, 
conceptualization and exploitation as the three life cycle 
phases of ontology engineering. All involved tasks are 
performed iteratively, until a consensus has been reached 
between the participants (aspect 2). In the specification 
phase, knowledge workers are joining groups aimed at 
developing shared ontologies. Workers are discussing 
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requirements in a shared space, produce documents and 
agree on the aim and the scope of a new ontology [16]. 
Consequently, the aspect of collaborative development is 
directly addressed by this methodology (aspect 3). In the 
conceptualization phase, workers can follow any approach to 
the development of ontologies in their personal space. In the 
exploitation phase shared ontologies can be used in the 
context of specific ontology-driven applications and settings. 
However, the overall methodology is application-
independent, as it doesn’t give a recommendation for a 
specific semantic application to use (aspect 1). The 
evaluation and further development of personal ontologies 
are achieved via a recorded structured conversation in order 
to enable the tracking of changes and decisions. 

D. Methodology 4 

The “Integrated Modeling Methodology” [17] principally 
guides the process of creating application domain dependent 
parts of an organizational learning system named Advanced 
Process- Oriented Self- Directed Learning Environment 
(APOSDLE). The methodology consists of four main 
phases: Scope & Boundaries, Knowledge Acquisition, 
Modeling of Domain, and Modeling of Learning Goals. 
Validation & Revision is included as individual activity in all 
of the main phases (aspect 2). The resulting semantic 
artifacts are directly applied and exploited in the APOSDLE 
system [26], which leads to an application-dependent 
approach (aspect 1). Domain experts are considered to be an 
important stakeholder group and mostly included in the 
knowledge acquisition phase. The knowledge acquisition is 
performed with well-known state-of-the-art techniques like, 
interviews, card sorting, laddering, and concept/step/section 
listing. The authors thereby mention the problem that domain 
experts are often rarely available and scarcely motivated 
towards modeling [17] (aspect 5). 

The methodology is explicitly supported by the so-called 
Modeling WiKi (MoKi), which allows users to describe 
semantic artifacts in an informal but structured manner using 
natural language. The subsequent automatic translation into 
formal models does not require the users to have in-depth 
formal modeling skills (aspect 4). The Wiki nature of the 
MoKi naturally enables a collaborative tool that provides 
support for domain experts with hardly any knowledge 
engineering skills to model domains directly. However, the 
methodology suggests that domain experts, knowledge 
engineers and experts (coaches) collaboratively work in a 
rather agile modeling process (aspect 3). 

E. Methodology 5 

Klischewski and Ukena [2] present a methodology that 
aims at the design of semantic E-Government services driven 
by user requirements. The authors suggest a step-by-step 
design process that signals public administration authorities 
to focus on the intended common understanding of citizens 
concerning the description of public administration services’ 
interfaces. Generally, the authors describe the aim of the 
design of semantic structures in E-Government as: to support 
informational needs during service processing, to capture 
domain knowledge and to support technical implementation. 

In contrast to other approaches that focus on knowledge-
driven or domain-driven design, this methodology focuses 
on requirements-driven design that should emphasize what 
users or providers will consider as valuable information [2]. 

The proposed seven steps for the development of 
semantic E-Government services are: Identify informational 
needs, identify required information quality, create glossary 
of topics and terms, create controlled vocabulary, group and 
relate terms, design an ontology, implement semantics 
(aspect 2). While these steps themselves are generic, the 
authors also give some concrete examples how the specifics 
of E-Government are addressed. 

As already mentioned, the methodology itself is rather 
generic. Nevertheless the authors use Web Service Modeling 
Ontology (WSMO) [27] as semantic execution environment 
in their pilot scenario. However, the authors do not exclude 
any other semantic execution environments as, e.g., Web 
Ontology Language for Web Services (OWL-S) [28], which 
leads to an application-independent approach (aspect 1). 

The authors mention the fact that in service provisioning 
of the public administration domain a large number of 
different authorities might be involved. The aspect of 
collaborative construction (aspect 3) is not covered by the 
proposed methodology, though.  

Besides IT specialists also domain experts of public 
administration are identified as an important stakeholder 
group who are responsible for establishing a common 
understanding of the service interface, analyzing information 
demand and quality requirements as well as determining 
topics, terms and relations to be used. This methodology is 
directly intended for the public administration sector. 
Consequently it should also consider essential legal aspects 
of respective public administration domains. However, the 
methodology does not include any validation step where 
domain experts could ensure legal certainty. The actual 
ontology design is conducted by classical ontology engineers 
(aspect 5).  

The authors do not mention any tool support for the 
methodology (aspect 4). 

F. Methodology 6 

Developing Ontology-Grounded Methods and 
Applications (DOGMA) [18] represents an ontology 
engineering methodology that is aimed at building both 
highly reusable and usable ontologies. Concerning aspect 1, 
this is the only methodology that covers both application-
dependence as well as application-independence in one 
approach and highlights the importance of developing 
reusable as well as usable ontologies. This goal is reached by 
introducing a shared ontology base that consists of 
“plausible” domain axiomatizations and application 
axiomatizations. Application axiomatizations consist of a 
selected set of lexons from the ontology base and a specified 
set of rules to constrain the usability of these lexons [18].  

Development is supported by the so-called DOGMA 
Studio Workbench (aspect 4) that also provides plugins for a 
community layer that aims at supporting the DOGMA-
MESS methodology [19]. DOGMA-MESS emphasizes on 
providing guidelines for collaborative and 
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interorganizational ontology engineering (aspect 3). Thereby, 
the authors discuss that “a viable methodology requires not 
building a single, monolithic domain ontology by a 
knowledge engineer, but supporting domain experts in 
gradually building a sequence of increasingly complex 
versions of interrelated ontologies over time”. 

The process of ontology building is hierarchically 
structured. Every domain has a so-called Upper Common 
Ontology that is maintained by the core domain expert. The 
most important artifacts of this ontology are templates that 
describe a common knowledge definition. Over time, 
templates should become more numerous and should evolve 
during multiple iterations of development. Templates are 
then specialized into organizational specializations by the 
domain experts representing different organizations. The 
authors present a so-called Lower Common Ontology for 
negotiating the meaning of specific terms (aspect 2).  

The authors refer to the importance of domain experts in 
interorganizational ontology engineering and also include 
human-centered aspects in the respective software tool 
(aspect 5). 

G. Methodology 7 

In contrast to other ontology engineering methodologies, 
the NeOn methodology [20] does not define a rigid process 
to follow, but instead, it suggests a variety of pathways for 
developing ontologies. It defines nine different scenarios, a 
glossary of processes and activities, two ontology life cycle 
models (waterfall life cycle model, iterative-incremental life 
cycle model) as well as a set of methodological guidelines 
for different processes and activities (aspect 2) [20].  

The authors discuss the fact that due to the increase of 
online available ontologies ontology development is more 
and more becoming a reuse-centric process. Consequently, 
ontology development can be characterized as the 
construction of a network of ontologies, managed by 
different people and different organizations. Thus, the 
proposed methodology particularly aims at providing support 
for the collaborative construction of ontology networks 
(aspect 3) [20]. 

The methodology is intended for the classical ontology 
engineer who is defined as software developer or ontology 
practitioner involved in the development of ontologies. 
Hence, the methodology does not include any guidelines for 
non-experienced domain experts to autonomously develop 
ontologies. However, the methodology includes a well-
elaborated evaluation activity, which could also incorporate 
safeguarding legal certainty (aspect 5). 

The NeOn toolkit provides explicit support for 
developing ontologies following the proposed methodology 
(aspect 4). 

As it is the aim of the authors to define a generic 
framework for the development of ontologies, it is 
completely application-independent (aspect 1). 

IV. RESULTS 

As shown in Table I, it can be observed that most of the 
methodologies suggest a rather generic and application 
independent approach to ontology engineering. In contrast, 

Methodology 4 is developed for a specific domain 
(organizational learning) and system (APOSDLE) aiming at 
a rapid application of developed ontologies. Additionally, 
Methodology 6 discusses that both usability and reusability 
of ontologies are important. Hence, this methodology 
focuses on application independence as well as application 
dependence. 

The recommended processes and life cycles range from 
classical waterfall development, to iterative and incremental 
development. In our opinion, in this context no approach can 
be seen as better than another. Whereas most of the 
presented methodologies recommend only one procedural 
model Methodology 7 defines several of them. The method 
describes use-cases that should help to identify the most 
appropriate process for a given situation. 

Most of the investigated methodologies name 
collaborative construction of ontologies as an essential goal. 
Methodology 1, Methodology 2, Methodology 3, and 
Methodology 4 include explicit assistance aiming at 
structured conversations between all participants. Whereas 
the first two follow a rather centralized approach with a 
control board that manages inputs from participants, the 
other methodologies prefer a more interactive and agile 
approach resulting in faster response times. 

TABLE I.  SUMMARY OF STUDY RESULTS 

OE: Ontology Engineer; DE: Domain Expert 

 
Many methodologies identify the domain expert as a 

crucial participant in the ontology engineering process. For 
example, Methodology 6 discusses that “… an 
interorganizational ontology needs to be modeled not by 
external knowledge engineers, but by domain experts 
themselves. Only they have the tacit knowledge about the 
domain and can sufficiently assess the real impact of the 
conceptualizations and derived collaborative services on 
their organization. …” However, it is interesting to observe 
that only Methodology 3, Methodology 4, and Methodology 
6 offer explicit support for domain experts to model the 
respective ontologies, or at least parts of it, autonomously. 

Metho
dology 

Asp. 1  Asp. 2 Asp. 3 Asp. 4 Asp. 5 

1 Appl. ind. Iterative Yes No OE 

2 Appl. ind. Iterative Yes Wiki OE/DE 

3 Appl. ind. Iterative Yes HCONE DE 

4 Appl. dep. Agile Yes Moki OE/DE 

5 Appl. ind. Waterfall No No OE/DE 

6 
Appl. ind. 
Appl. dep. 

Iterative Yes 
DOGMA 

Studio 
OE/DE 

7 Appl. ind. 
Waterfall 
Iterative 

Yes 
NeOn 

Toolkit 
OE 
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V. RELATED WORK 

A very comprehensive comparative study that presents 
the most representative methodologies used in ontology 
development at that time was conducted by Fernandez-Lopez 
[6]. The study analyses methodologies against the IEEE 
Standard for Developing Software Life Cycle Processes 
(1074-1995). The author already mentions a criterion for 
collaborative and distributive construction but comes to the 
conclusion that none of the publications at that time cover 
this aspect explicitly. 

A very similar study has been conducted by Fernández-
López and Gómez-Pérez [21] that additionally introduces a 
methodology categorization. The categorization includes 
methodologies for building ontologies from scratch, 
methodologies for reengineering ontologies and 
methodologies for collaborative construction. 

The study by Beck and Pinto [22] gives a rather informal 
overview of methodologies for ontologies. The paper 
emphasizes aspects like “consider reuse” and also mentions 
life cycles and typical ontology engineering activities (e.g., 
specification, conceptualization, formalization, 
implementation, or maintenance). 

Corcho, Fernández-López, and Gómez-Pérez [23] 
additionally describe ontology tools and ontology languages 
available at that time. The authors come to the conclusion 
that future work should be driven towards the creation of a 
common workbench that supports ontology development 
during the whole life cycle, ontology management, ontology 
support as well as methodological support for building 
ontologies. 

Sandkuhl [24] provides an analysis of ontology 
development methodologies in the context of small and 
medium-sized enterprises (SMEs). The study focuses on 
reducing development time for building ontologies. Thus, the 
study analyses aspects like completeness of the 
methodology, life cycle coverage and reuse of already 
existing ontologies. 

Kim and Choi [25] present an evaluation of ontology 
development methodologies with CMM-i. Although the idea 
of taking CMM-i (a very comprehensive framework for 
organizations to assess their development and maintenance 
processes) as evaluation framework sounds promising the 
actual study does not present many valuable results. 

Casellas [10] presents the latest approach in the field of 
comparing ontology engineering methodologies. The article 
can be seen as a recommendation in terms of listing most of 
the relevant methodologies currently available. However, the 
analysis tends to focus only on the followed life cycle of the 
studied methodologies and lacks in taking more analysis 
criteria into account. 

 

VI. CONCLUSION 

Considering aspects and requirements of the E-
Government domain described in Section I and II, we come 
to the conclusion that none of the analyzed methodologies is 
fully mature to serve as a “domain expert centered ontology 
engineering methodology in the context of electronic service 

provisioning in public administration”. In fact, there is one 
single candidate (i.e., Methodology 4) that technically 
addresses all methodological requirements (see aspects 3 to 
5, Section II) in an acceptable way. Unfortunately, this 
methodology was developed for a different domain (i.e., 
organizational learning). Hence, its domain-dependence and 
application-dependence make a direct exploitation for the E-
Government domain very difficult. However, aspects and 
general guidelines of this as well as of some other 
methodologies can definitely contribute to a future 
methodology in this field. 

Methodology 7 suggests different activities and processes 
depending on a specific situation and does not follow a rigid 
workflow for every situation. In fact, a public administration 
subsumes a variety of different domains (e.g., welfare, 
health, buildings and constructions, education). This 
methodology may take into account that not each public 
domain, each public service or each modeling activity may 
fit into one single process model, as a potential advantage. 

Methodology 6 proposes that not only reusability but also 
usability of ontologies in specific ontology-driven 
applications is important. This contributes to the situation 
that domain experts in general often lack in sufficient 
abstraction abilities. Hence, in order to be able to validate 
consistency and reasonableness of resulting ontologies 
domain experts should be able to check the consequences of 
modeling decisions in respective applications immediately. 

As ontology engineering in public administration 
generally involves numerous experts from different agencies, 
expert knowledge is usually scattered over the involved 
participants. Enabling a structured conversation among all 
participants is crucial for an ontology engineering 
methodology in this context. On the one hand, this should 
lead to a collaborative construction of the domains in 
question and on the other hand should also assure the 
differentiation of responsibilities and roles. Aspects of 
Methodology 1, Methodology 2, Methodology 3, and 
Methodology 4 may valuably contribute to this requirement. 

Many methodologies include a revision or validation 
activity in the proposed process. Whereas in an engineering-
centered development approach validation activities usually 
deal with formal issues of the ontology a domain expert-
centered approach should additionally emphasize factual 
aspects. For example, Methodology 2 asks questions like 
“does it represent the domain, or does it contain factual 
errors?” In the public administration sector, also legal 
aspects have to be considered in this respect. This 
circumstance is hardly ever addressed by the studied 
methodologies. 

Methodology 4, Methodology 6 and Methodology 3 
already include some general guidance for inexperienced 
ontology engineers. In this respect, the authors of [17] 
mention the problem that domain experts are often rarely 
available and scarcely motivated towards modeling. 
Consequently, we infer that firstly, much more effort is 
necessary to develop methods and tools that further reduce 
the complexity of ontology engineering, and secondly, future 
research has to pay special attention to improving the 
commitment of domain experts.  
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To conclude, one important implication of introducing 
semantic technologies to the E-Government sector is to 
increase transparency of the decision making process as well 
as to increase the citizen orientation of public agencies. 
Proposing an ontology engineering methodology in the 
context of public administration would definitely be a next 
step for an increased matureness of such semantic initiatives. 
The requirements-driven approach to ontology engineering 
as proposed by Methodology 5 that starts with the viewpoint 
and desires of the citizens who want to consume public 
services already addresses this issue and may therefore also 
contribute to a future methodology in this field. 
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