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Abstract 

In this paper, we summarize our work in the field of 
eGovernment. First, we identify a critical dual integration 
deficit in contemporary public administration. A new modus 
operandi is proposed to overcome the consequent problems. 
We try to implement and exploit these new business models 
using semantic technologies as the enabling technology 
infrastructure. For supporting this effort, we have conducted 
in depth domain analysis and modeling to create the 
necessary top-level reusable models for the overall 
eGovernment domain. We call this set of models 
Governance Enterprise Architecture (GEA). GEA provides 
the knots for a reference eGovernment domain ontology.  

Problem Statement 

Through historical analysis of the evolution of public 
administration during the last century, we conclude that 
contemporary public administration (PA) systems have 
developed a great degree of internal differentiation in order 
to cope with a turbulent and complex external environment. 
However, this progress was not supported with the required 
level of integration, through the development of adequate 
internal PA interfaces amongst agencies resulting in a 
highly fragmented administrative space. In addition and 
despite major changes in PA culture, output and size during 
the last century, the external PA-society interface remains 
mostly the same. Thus, we identify a dual communication 
/integration problem:  

• internally among PA agencies and  

• externally between PA and its external environment.  

We call this the “dual PA integration deficit”.  

With this problem statement a clear business need for all 
PA systems emerges: 
In order to manage the volume and diversity of social 
needs and at the same time avoid fragmentation, 
dissolution and a legitimacy deficit, PA systems should be 
reengineered and a paradigm shift of today’s modus 
operandi should be introduced in order to facilitate the 
necessary PA internal and external systemic adjustment. 
Specifically, PA systems should develop advanced internal 
and external interfaces to address the dual PA integration 
deficit; that is, to achieve internal integration at the 

administrative intra- and inter- agency level, external 
integration with society. 

An overview of this new way of PA operation is presented 
in the next part. Although the re-engineering task has been 
business - and not technology - driven, the use of Semantic 
Web and Semantic Web Service (SWS) technologies 
provides the enabling infrastructure for deploying this new 
modus operandi. Prior to implementing SWS technologies, 
we conduct in depth domain analysis and modeling to 
create the necessary top-level reusable models for the 
overall eGovernment domain. We call this set of models 
Governance Enterprise Architecture (GEA). GEA provides 
the knots for a reference eGovernment domain ontology. 
An overview of GEA is presented below. Last, some initial 
implementation results are highlighted of using GEA 
models with SWS. 

Re-engineering the PA service provision 

We model the citizen-PA interaction as a conversation 
between the two and using models and concepts from the 
Speech Act Theory (SAT) (e.g. (Searle 1975)) and 
Language Action Perspective (LAP) (e.g. (Goldkuhl 1996; 
Weigand H., van den Heuvel W. et al. 1998; Lind M. and 
Goldkuhl 2001), we identify two important parts in the 
service provision process: the planning/informative part 
and the execution/performative part.  

Planning Part 

We define the planning part, as the part of public service 
provision where the citizens interacts with the 
administration to get all relevant information for the service 
of interest, that is to address the Why, What, Who, Where, 
When and How questions of the particular service.  

Three main tasks are performed during the planning part: 

• Mapping needs-to-services 

• Service discovery  

• Service exploration 

Mapping needs-to-services 

The why question of the service addresses the link of the 
citizen’s needs to a (set of) public service(s). Initially the 
citizen has a need. He/she may not know which public 



services are currently available by the administration to 
address this need. The citizen is needs-aware, but not 
services-aware (being aware of the actual services he/she 
really needs). On the contrary, PA is services-aware, but 
not needs-aware. The need may arise for several reasons 
e.g. due to an external event (life-event or business 
episode) or due to the profile of the citizen (e.g. 
unemployed with five children). The services that address 
this need may be mandatory (e.g. to register a new-born 
child) or simply beneficial for the citizen (e.g. receive a 
grant). To facilitate the communication between the two 
actors, there is a need for a consistent mapping between 
services and needs and vice-versa. 

Currently, the matching is done on an ad-hoc basis by the 
citizen alone, without any support by the administration, in 
an empirical, time and energy consuming, as well as 
frustrating way. Taken into account the fragmentation of 
the administrative space this task is currently performed in 
a very under-optimized manner. To facilitate this task, we 
introduce a conceptual component, which we call the 
Needs-to-Services Converter. This receives a citizen’s need 
as input and provides as output a set of public 
administration services that address this need. The need for 
the existence of such Converter is clearly a business need 
for the smooth operation of PA and could be implemented 
using different technologies. 

Service discovery 

Now that the citizen (or the business) has “translated” 
her/his need to concrete services as provided by the current 
PA system, we pass to the service discovery task. With this 
task, the citizen addresses the What, Who and Where 
questions of a service. The fragmented view each agency 
holds becomes a serious obstacle in the execution of this 
task, as the citizen is left alone to fit together pieces of 
information provided by different agencies.  

The Who and Where questions can be examined at two 
levels: (a) the service type and (b) the service instance. We 
introduce this common modeling distinction as each 
particular public administration service (instance) belongs 
to a broader service category (type). Thus, there are 
“service types” and “service instances”. The service type is 
defined as an abstract description of a public administration 
service, which defines a set of commonly used 
characteristics by all service instances belonging to a 
specific type. For example, “setting-up a new business” is a 
service type, while “setting-up a new LTD beverage 
company in Athens, Greece” is a service instance. The 
service type is a modeling abstract, and not a real world 
service. The client has real access only to service instances 
that is real services as provided by actual PA service 
providers. So the client has first to identify the type and 
then get some help in order to identify the instance of the 
service to be invoked. 

To address these issues, an additional central conceptual 
structure is proposed: the Central Public Administration 
Service Directory (CPASD). CPASD is a registry which 
holds metadata information for all PA service types at a 

central level. Moreover, CPASD posses the knowledge 
needed to instantiate the service type and identify the 
needed service instance. Last, it holds communication 
information for all service instances (e.g. telephone, 
address, url, etc). The CPASD should be centrally 
managed. It should also be easily accessible to the public 
that is every citizen should have easy access to the registry 
or a copy of it for advice. Again, the technological 
implementation of this Directory is out of scope here. 
Nevertheless, in the implementation part of this paper, we 
present a demonstration of CPASD implementation as an 
enhanced UDDI registry. 

Service Exploration 

Through the service exploration task, the behavioral 
aspects (When and How questions) of PA service provision 
are addressed i.e. the pre-conditions, input, business and 
workflow logic of a service. The citizen can have access to 
this type of information only after instantiating the service 
and identifying the actual service provider. Currently, this 
information may be limited in cases where several other PA 
agencies participate in the workflow. The CPASD can 
facilitate this task through presenting coherent and 
integrated information regarding the behavior of all 
participating services. The implementation that is presented 
below, demonstrates this advanced service exploration.  

Execution Part 

We define the execution part of public service provision, as 
the part where citizens interact with public administration 
or vice-versa in order for the latter to perform all the 
necessary operations to provide the service of interest. 

Three main tasks are performed during the planning part: 

• gathering and receiving information as input from 
multiple sources;  

• checking this information against a number of 
business rules following an internal workflow/logic; 
and 

• providing an output.  

The main citizen requirements that derive from the current 
situation could be summarized by the following points and 
grouped according to the corresponding tasks:    

Gathering and receiving information 

Assistance for identifying, executing and collecting all the 
information needed (evidences) by the service provider 
with special consideration for the time and energy 
consuming services that need to be executed by different 
service providers (nested services) in order to provide input 
to the main service under request. 

Checking the business rules and executing the internal 
workflow 

Assistance for complex multi-stage service execution and 
adequate service monitoring. We define the notion of a 
“stage” as an independent cycle of iterative evidence 
checks. In each such stage, a set of pre-conditions are 
validated upon a set of pre-defined evidences as prescribed 



by the execution logic. The stage receives as input a pre-
defined set of evidences needed to validate the pre-
conditions. The stage produces as output either the 
conditional call of another stage, or the termination of 
evidence processing. There are many “single-stage” public 
administration services, where all evidences are provided 
once and only one-cycle of evidence validation occurs. But 
there are also complex “multi-stage” services with 
conditional internal workflow.  

Providing output 

Proper communication of (i) the internal consequences of 
the service (changes in information internally kept by the 
service provider) to achieve information consistency within 
the PA agency that acts as the service provider, and (ii) the 
external consequences (information about the service 
execution forwarded to other “interested” PA service 
providers) in order to achieve consistency across PA 
agencies. 

To facilitate the above tasks, we introduce a new 
conceptual infrastructure: the intelligent service 
orchestrator. This infrastructure is not centrally placed but 
is logically situated at the individual service level.  

The Governance Enterprise Architecture 

We try to address the above requirements by employing 
semantic technologies as the enabling infrastructure. 
Towards this direction, developing eGovernment domain 
specific models and representations is perceived as a key 
concept. GEA aims at introducing a consistent set of 
models that constitute the basis for a reference 
eGovernment domain ontology. The latter should be 
generic enough to cover the overall eGovernment domain, 
and at the same time specific enough to model sufficiently 
the PA specific semantics.  

A key aspect of GEA is that it claims to be technology-
neutral. This means that the GEA models may be 
applicable to different technological environments. 

Motivation and attempts to model the Governance 

domain 

There are significant reasons for the establishment of an 
enterprise-wide common domain ontology for 
eGovernment. This reference ontology is expected to: serve 
as a common reference for all terms and relations relevant 
to administration (Tambouris E. 2001; Klischewski 2004); 
assist decision making, policy formulation and citizen 
information (Traunmuller and Wimmer 2002); provide 
common semantics for development and representation of 
life-events (Bercic and Vintar 2003); provide the necessary 
infrastructure to organize collective discussion, effective 
and efficient action and all the information services and 
products needed to support e-Government (Rosati, et al. 
2004). 

In (Peristeras V. 2006), the following several initiatives 
related to GEA are presented and commented in details: 

• The three spheres in eGovernance ( Grunlund 2005) 

• Gartner Government Performance Framework 

(Gartner 2003) 

• Faceted Classification of Public Administration 
(Rosati,et al. 2005) 

• SAP Public Sector Solution Map (SAP 2000) 

• The Government Process Classification Framework 

(Inter-Agency Benchmarking & Best Practices 

Council 1996) 

• The ONTOGOV project service ontology (D. 

Apostolou, L. Stojanovic et al. 2005) 

• The UK Government Common Information Model 

(Office of e-Envoy UK 2002) 

• WebDG Ontologies (Brahim Medjahed, 

Abdelmounaam Rezgui et al. 2003) 

• The DIP eGovernment Ontology (DIP Project 2004) 

• FEA Ontology (TopQuadrant 2005) 

At the end of the paper, we present in Table 4 an overview 
of these attempts. We rate all the presented initiatives 
based on the following five criteria: 

• Their relevance to the public administration domain: 
Low (domain independent), Medium (partly PA 
domain specific), high (PA domain specific) 

• The depth of analysis (e.g. number of concepts): 
Low, Medium-Low, Medium, Medium-High, High 

• The part of the public administration domain 
modeled: Support (S), Policy Formulation (P), 
Service Provision (O) 

• Perspective: Technical, Conceptual 

• View: Holistic, Process, Service, Ontology 

Theoretical foundation 

For constructing the GEA framework and populating the 
GEA models, we have taken a multi-disciplinary approach 
and used theories and concepts from the following areas:  

(a) Public administration and public policy theory in order 
to comprehend the domain of interest (e.g. (The World 
Bank 1992) (Rhodes 1997) (Bevir and Rhodes 2001) 
(Riley 2003) (Hogwood and Gunn 1984) (Lane 1995)). We 
have used these theories to define the governance system, 
delineate the scope of our initiative and propose a broad 
categorization of relevant concepts to be used as a 
blueprint for our effort. 

(b) Speech Act Theory (e.g. (Searle 1969)) and Language 
Action Perspective (LAP) (e.g. (Goldkuhl 1996); (Dietz 
and Mulder 1998); (Johannesson 2001)) as a paradigm 
used to model specific parts of the domain.  

We consider the relationship between public administration 
and society as a discourse. This metaphor, which is used 
for modeling the governance system, has been proven a 
valuable asset both at the initial stage of scoping and at 
latter stage when specific models were developed. It helped 



us better perceive, analyze and model in an innovative way 
the functional multiplicity and complexity of the 
governance system.  

Specifically, we borrowed concepts from these disciplines 
mainly to:  

• Construct the overall object model of the governance 

system. 

• Identify the main type of Acts performed by the 

Governance system.  

• Model the Service Provision process by 

distinguishing its informative and performative parts. 

(c) Moreover for specific parts of GEA and for addressing 
the existing deficit in ready-to-use e-Government models, 
we have additionally employed concepts from a wide 
spectrum of knowledge fields like: 

• Organizational theory (e.g. to separate the 

operational and the support layer of the Governance 

system (H. Koontz, Donnell et al. 1980). 

• Upper ontologies and enterprise architecture (e.g. for 
identifying the two core dimensions of the GEA 
framework, namely process and object (e.g. DOLCE, 
(Claudio Masolo, Stefano Borgo et al. 2003), 
(Zachman and Sowa 1992)).  

• Semantic web and semantic web services (e.g. for 
proposing a GEA model to serve as a PA domain 
specific service ontology). 

• Deontic modeling and patterns analysis and design 
(e.g. for adding a knowledge layer to an existing 
transaction model (Fowler 1997), (Mayer-Kress )). 

The models were built in a combined top-down and 
bottom-up fashion: for the first, theories and concepts from 
the above-mentioned disciplines were used; for the second, 
a number of real public administration cases were analyzed 
and studied.  

Finally, parts of the GEA framework, and more specifically 
those related to public administration service provision, 
were checked based on real public administration cases, in 
order for the models to be validated and their applicability 
to be tested. As the GEA models are high level 
representations, this validation had two stages. At the first 
stage the generic models were instantiated in specific PA 
business cases (e.g. registration of a new company). Then, 
the instantiated models were implemented using semantic 
technologies. 

Some of the experiences gained while working and 
applying the GEA framework and models in the provision 
of real public administration services are presented in the 
implementation part. 

The GEA Framework 

In order to build a consistent and inter-related set of models 
that describe in an integrated manner the overall 
Governance system and allowing models in different level 
of granularity to be interconnected, we adopt a two-
dimensional framework. Thus, the Framework consists of a 

vertical and a horizontal dimension. These two dimensions 
form a matrix structure which defines four cells. Each cell 
constitutes a modeling area.   

In the vertical dimension, the two governance system 
mega-processes have been included. We define the 
Governance system as the aggregation of the Political 
system and Public Administration (or Administrative 
system). The Governance system interacts with society 
through two mega-processes (Tarabanis and Peristeras 
2000):  

(a) Public Policy Formulation. As part of this mega-
process, the demand from society for public goods is 
identified and the political processes such as prioritizing 
public needs and designing public action takes place. The 
main actor here is the political system.  

(b) Service Provision. The production and distribution of 
public services and goods to society takes place in this 
mega-process. The main actor here is the public 
administration system. 

In the horizontal dimension, we introduce the process 
versus object modeling view. These categories are 
fundamental concepts both in the upper level ontology and 
the enterprise architecture literature: 

• In SUMO (Niles and Pease 2001), the topmost 
concept of “Entity” may be Physical or Abstract, and 
Physical entities may be Objects, or Processes.  

• In DOLCE (Claudio Masolo, Stefano Borgo et al. 
2003) the most fundamental division is between 
perdurants, entities that unfold in time (4-D view) and 
endurants, entities that are present all at once in time 
(3-D view). Thus, perdurants may be identified with 
processes and endurants with objects. 

• MITRE in (Semy, Pulvermacher et al. 2004) 
discusses the concepts of continuant (process) and 
occurrent (objects).  

• In the Zachman Enterprise Architecture Framework 
(Zachman and Sowa 1992): the WHAT and HOW 
columns document the enterprise objects and 
processes respectively. 

Thus, the first row (fig. 1) of the GEA framework defines 
the object model area, while the second row the process 
models area.  

The matrix defined by these two dimensions and the 
derived modelling areas are presented in fig. 1. 

These areas are the following: 

• Formulate Public Policy Objects area 

• Formulate Public Policy Processes area 

• Provide Service Objects area 

• Provide Service Processes area 

For each of these areas/cells, we propose models.  

Moreover, we have added two models: one as a top-level 
representation of all the objects participating in the 
Governance system and the other as a top-level 
representation of all the processes. These models ensures 
consistency of the framework and presents a unifying 



abstraction, that is, the Overall Object and the Overall 
Process Model as the global object and process views for 
the governance domain. With the introduction of these 
models, we actually define a third dimension in the matrix 
structure, which is a model’s level of abstraction. This is 
not explicitly depicted in the figure for simplicity reasons.    

Figure 1: The GEA modeling areas 

Thus developing GEA actually means populating the 
framework as presented in fig. 2 with models. These 
models exist in three levels of granularity: 

• At the top-level, the two overall models (process, 
object) each presenting generic concepts and 
covering the overall Governance system, which 
means both the Formulate Public Policy and Provide 
Service mega-processes.  

• At the cell-level, four area-specific process and 
object models (one per cell/area). These could be 
perceived as specializations of the above-mentioned 
overall models in the Public Policy Formulation and 
Service Provision areas. 

• At a lower-to-cell level, a growing number of lower 
level detailed process and data models for each 
modeling area (cell). For example, the area of 
Provide Service Object Area has been already 
analysed in more depth resulting in a more detailed 

models (item 6 in the list below). As we further 
continue our work, more models will appear in each 

cell, detailing and presenting in-depth views for more 
modeling areas.  

GEA already provides rich semantics for the PA domain as 
it currently consists of seven models at different levels of 
analysis. The list that follows present the models proposed 
so far. 

• Overall models: 

1. The GEA object model for the overall governance 
system (Peristeras V. and Tarabanis K. 2004) 

2. The GEA process model for the overall governance 
system (Tarabanis and Peristeras 2000) 

• Area specific models: 

3. The GEA object model for public policy formulation 
(Tarabanis, Peristeras et al. 2001) 

4. The GEA object model for service provision (Tarabanis 
K. and Peristeras V. 2003) 

5. The GEA process model for public policy formulation 
(Peristeras, Tsekos et al. 2003) 

6. The GEA process model for service provision (Peristeras 
V. and Tarabanis K. 2005) 

• Lower-level models: 

7. The GEA detailed object model for service provision 
(Peristeras V. and Tarabanis K. 2004) 

The next figure places the above models to the GEA 
framework. The superscripts refer to the models as 
numbered in the fig. below. 

As it is not possible to present all these models in this 
paper, in the next part, we briefly present the process model 
and the detailed object model for service provision, as 
these are the models more linked to the cases presented in 
the implementation cases.  

 

Figure 2: The GEA Framework with the existing models 

The GEA detailed object model for service 
provision 

This model is an in-depth analysis of the Service Provision 
mega-process. It is based on and remains compatible with 
the two higher-level GEA object models, namely the object 
model for the overall governance system and the object 
model for service provision. Conceptually it is at a lower 
level than these two models.  

The model presented here could serve as the conceptual 
basis for constructing a PA service ontology. It is public 
administration domain-specific and customized in order to 
capture and express the semantics of the particular domain. 
At the same time, it basically remains compatible to the 
core concepts of generic service ontologies like OWL-S 
and WSMO. The service definition and description 
presented here is generic enough to cover all different 
application areas in public administration. This makes it 
highly reusable in different cases of public service 



provision. The overall model is presented in Fig. 3. A 
textual description follows. 

Societal Entities (e.g. citizen, business) has Needs related 
to specific Goals. A Societal Entity requests a Public 
Administration (PA) Service to serve its Goals.  

There are two categories of Governance Entities 
participating in service provision: Political Entities and 
Public Administration Entities. Based on the role PA 
Entities can acquire during the service execution phase, we 
identify three roles: 
• Service Provider is the PA Entity that provides the 
service to the Societal Entities (clients). 
• Evidence Provider, is the PA Entity that provides 
necessary Evidence to the Service Provider in order to 
execute the PA Service. 
• Consequence Receiver is the PA Entity that should be 
informed about a PA Service execution. 

Political Entities define PA Services. PA Entities acquiring 
the role of Service Provider offers these services. PA 
Services are governed by Preconditions usually set by 
legislation. Preconditions set the general framework in 
which the service should be performed and the underlying 
business rules that should be fulfilled for the successful 
execution of the PA Service. Preconditions can be formally 
expressed as a set of “If …then…else…” clauses. 

Figure 3: The GEA detailed object model for service provision 

Preconditions are validated by Piece of Evidence. A Piece 
of Evidence is a piece of information that is involved in a 
Precondition. PA Services require specific Purpose of 
Evidence and this latter is served by a Piece of Evidence. 
As Evidence is primarily pure information, it is stored in 
Evidence Placeholders, thus the Evidence Placeholder 
contains Pieces of Evidences. The m:m relationship 
between the two entities stresses the fact that specific 
Evidence can be found in numerous different Evidences 
Placeholders. For example, a citizen’s age, serving as an 
Evidence in a service that sets age limitations, can be 
determined by the ID card, the passport or the birth 

certificate. These are considered as alternative Evidence 
Placeholders. There many cases the Evidence Placeholders 
are provided by PA Entities (Evidence Providers). 

We use the term Outcome to refer to all different types of 
results a PA Service may have. There are three types of 
Outcome:  
• Output 
• Effect 
• Consequence 

The two first concepts are used similarly but not identically 
as in OWL-S, while the third is an extension added due to 
its particular importance in the PA domain.  

According to OWL-S, Output is the acquisition of the 
information by the client of the service. In WSMO, this 
concept is closer to the definition of post-condition. In our 
model, we define as output the documented decision of the 
Service Provider regarding the service asked by a Societal 
Entity. This “documented decision” is currently embedded 
and reaches the client in the form of an administrative 
document/decision.  

The execution of a service may result in a change in the 
state of the world (e.g. transfer money to an account). This 
is the Effect of the service as defined also in OWL-S and 
WSMO. In the PA domain, the service Effect is the actual 
permission, certificate, restriction or punishment the citizen 
is finally entitled with. In cases where administration 
refuses the provision of a service, there is no Effect.  

Consequence is information about the executed PA Service 
that is needed to be forwarded to interesting parties. As an 
example, in Greece someone can adopt a child through a 
service provided by the Prefecture of the foster parents’ 
residence. The municipalities where the foster parents were 
born will then have to be informed about the event, in order 
to update their population registries. This is the 
Consequence of the adoption.  

The GEA process model for service provision 

In this part, the GEA Process Model for Public Service 
Provision is briefly presented. This model depicts the main 
steps performed each time a societal entity (client) asks for 
the execution of a service from public administration.  

To deploy this model, we use concepts from the LAP to 
define the two discrete phases of service provision: (a) 
informative/planning, (b) performative/execution 

Thus, we define two phases for the public administration 
service provision:  
The planning phase, which constitutes the informative part 
of the client-administration conversation: the client asks the 
who, why, what, how, when, where of a service. Actions 

included here pertain to discovering the type of service 
needed, the type and specific instance of the service 

provider, the specific location where the service is 
available and becoming informed of the service behavior. 

The execution phase constitutes the performative part of 
this conversation. During this phase public administration 
executes the service and provides outcome. 



The model is presented in the table that follows. 

Informative Phase (Planning) 

1. An atomic need eligible to be addressed in the public sphere 

emerges to a client.  

2. The Client identifies the type of Public Service (Service) 

available from the administrative system that addresses the 

emerged atomic need. 

3. The Client finds the type of PA agency that provides the 

Service needed (e.g. the proper administrative level with the 

mandate to provide a type of service). 

4. The Client finds the specific instance of the PA agency that 

acts as the actual Service Provider for the specific case (WHO 

provides the Service).  

5. The Client finds the Location from where the Service is 

available by the specific Service Provider (WHERE the Service is 

provided). 

6. The Client visits/contacts the Location where the Service 

Provider has the service available. A communication channel 

between the Client and the Service Provider is established. 

7. The Client gets information regarding various aspects of the 

service (HOW the Service is executed).  

Performative Phase (Execution) 

8. The Client initiates the Service. 

9. The Service Provider receives and processes evidences 

(iterative). This processing occurs in stages (see previous part).  

10. The Service Provider checks the overall service Procedural & 

Logical Preconditions. 

11. The Service Provider comes up with the final decision 

regarding the case. 

12. The Service Provider produces the Outcome: The Service 

Provider prepares the Administrative Decision/Document, which 

is the output of the service, informs other agencies (Consequence) 

and changes the state of the world (Effect). 

Table 1: The GEA Provide Service Process Model 

Validations – Implementations 

In this part, we briefly present the experiences we gained 
by using the above presented GEA models in the EU-
Publi.com project (IST-2001-35217).  

The first case is an instantiation of the GEA process model 
for service provision in a specific business (cross-boarder 
new company establishment) and technology setting 
(semantic technologies).  

The second implementation is a prototype system that 
implements the CPASD as an enhanced UDDI registry that 
stores richer PA service semantics, in compliance with the 
GEA detailed object model for service provision. Based on 
these stored descriptions, the system performs complex 
workflows composition on-the-fly. 

PA cross-boarder service provision with the use of 

GEA and semantic technologies 

We have used the GEA generic process model, as a 
blueprint in order to design the service provision process, 
in a specific setting: Pan-European eGovernment services 
(PEGS) provision using semantic technologies. The case 
has been “Registration of an affiliated company in Greece 
by an Italian”. 

These types of services attract the interest of the EU 
IDABC programme (European Commission 2004) and fuel 
the work related to the European Interoperability 
Framework (IDABC 2004). The work presented here could 
serve as a valuable input to this general line of work. 

The general problem to be addressed in the above setting 
and thus the scope of the model presented could be 
expressed as follows: 

An entity E (person, company, organization) acting as a client 

and located in an EU country A, needs to receive a service that 

is produced by a public administration agency PA_B located in 

an EU country B… 

Table 2: The problem to be addressed 

We have kept the major phases of planning/informative and 
execution/performative from the generic description and 
we present a list of generic use cases (UC), which describe 
the process of the service execution with semantic 
technologies (Table 2). These use cases are described in 
(Peristeras V. and Tarabanis K. 2005). Here, we highlight 
on some important aspects regarding the technical 
infrastructure used for facilitating the service execution. 

Planning/Informative Phase 

UC1: The Client identifies and locates the service URL as 

provided in country B 

UC2: The Client explores the Service  

UC3: The Client (with the help of the Service Provider-SP) 

instantiates or “tailors” the service  

UC4: The Client explores the instantiated service 

Execution/Performative Phase 

UC5: The Client triggers and the SP logs the new case 

UC6: The SP finds, collects and processes evidences  

UC7: The SP (with the help of SWS technologies) solves 

semantic discrepancies  

UC8: The SP prepares and communicates the service output  

UC9: The SP handles the consequences of the service 

Table 3: Generic use cases for electronic PA service 
provision 

Planning Phase 

The use of semantic technologies and web services entirely 
changes the way the planning phase is performed (How) 
but interestingly not What is performed. Briefly, this new 
way of execution is characterized by the disengagement of 
the client from the process, in the sense that all the 
communications, contacts and visits have been substitute 



by specific information system’s functions. Thus, the client 
of the service becomes able to run all the planning phase 
from his/her PC, to drastically cut down the overall time for 
getting all the relevant information and to manage 
complicated services without any external help. 

In this phase, the aim is to support him/her in finding and 
identifying the correct service (actually the correct URL) 
and to assist him/her to explore and tailor it to specific 
needs without needing external professional help (e.g. a 
native lawyer).  

Trying to identify a service (and the service provider) in a 
foreign administrative system increases the already existing 
difficulties at a national level. For example, the type of the 
service provider for a particular service may differ from 
one country to another. The problem could be expressed as 
“WHO (public administration agency) provides WHICH 
service electronically and from WHERE (URL address)”. 
To address these issues, we introduce two new 
infrastructures: 

(a) The Central Web Service Repository (CWSR). This is 
the actual implementation of the already presented 
conceptual infrastructure named Central Public 
Administration Service Directory (CPASD) using semantic 
technologies. CWSR is an electronic repository, available 
in the web, which holds meta-data information for public 
administration services available as e-services at the 
national/federal level. This is implemented as a 
semantically enhanced UDDI registry. 

(b) Then, at the European level, one single portal would 
provide access to all national/federal CWSR. This portal is 
part of the European Web Service Broker (EWSB) 
infrastructure. 

Using the EWSB, the client reaches the CWSR that stores 
the links to all the public administration services available 
as e-services for the country of interest. The client enters 
key words in a query interface and the CWSR returns links 
to relevant services. After identifying the service of 
interest, the client has access to its description. 

Moreover, the CWSR holds information to facilitate the 
tailoring of the service. For example, if a service is 
provided by several agencies across the country based on 
geographical criteria, the CWSR helps the client to identify 
the correct instance of the service by asking e.g. the zip 
code for the place the new company is to be established. 
Thus, the CWSR at the end returns the URL of the specific 
service instance. 

Execution Phase 

For the facilitation of the execution phase, we introduced a 
software component that provides the necessary 
management of the overall service execution workflow. We 
have called this component “Orchestrator”, and we 
implement it as a BPL4WS engine. This is a technological 
implementation of the conceptual infrastructure called 
intelligent service orchestrator.  

The Orchestrator is the system component that stores the 
internal logic and details of the execution workflow. For 

each service provided as e-service, there is an Orchestrator 
that invokes, manages and terminates the workflow 
throughout the service execution. The Orchestrator 
“moves” the execution of the service according to a pre-
defined model. The business logic and knowledge needed 
for this task already exists inside each service provider, as 
each public agency “knows” the workflow for its own 
services.   

It is important to mention that there are two alternative 
options for each service:  

• The service may be directly executable (simple 

service).  

• The service may need the invocation of other services, 

which are called here “nested services”. Nested 

services are invoked in order to produce as output the 

required evidences (input) to be checked by the service 

provider (complex service).  

The latter case is of special interest as it sets a critical 
interoperability requirement. The next part of this paper 
presents how a inference mechanism consults the CWSR 
and constructs automatically and on-the-fly complex 
workflows with several participating nested services. 

Use case 7 is applicable only in multi-country settings. 
Chronologically, this use case is not supposed to follow 
UC6. It could be perceived as being internal to the 
previous, aiming at solving semantic discrepancies during 
the evidences’ collection and processing. To address this, 
specific domain knowledge is needed. The EWSB could be 
the place to store this knowledge. Certain assumptions exist 
at this point:  
(a) All national PAs have developed PA domain 
ontologies.  
(b) A European meta-ontology of PA is stored at the 
EWSB.  

Mapping amongst the national PA ontologies is possible 
through the EWSB meta-ontology, avoiding the 
exponential number of ontology mappings required to 
make each country’s ontology compatible with all the other 
EU countries ontologies. Of course, this is a very difficult 
infrastructure to be built that amongst others requires the 
precedent creation of PA domain ontologies at the national 
level. Although formal ontologies are very difficult to be 
specified and managed for such extended domains as 
national administrations, this is a core prerequisite for 
solving semantic incompatibility in multi-country settings. 

In this line, in our showcase the evidence called “ID card 
number” in the Greek ontology corresponds to the evidence 
called “Passport Number” in the Italian ontology through 
their mapping to the meta-concept of “Person’s 
Identification” (Purpose of Evidence) that exists in the 
EWSB meta-ontology. Thus, administrative forms are 
translated semantically in an automated way and the client - 
identified by the system as Italian - is asked for his/her 
passport number instead of the “normal” ID card number 
that the system would request from Greek clients. 



Facilitating complex workflow execution with 

GEA and semantic technologies 

Describing the Problem 

During a service execution, we identify two main sources 
for retrieving the needed evidence: the client (societal 
entity) and the public administration system (other PA 
entities). 

The first case is rather simple as the client is directly asked 
to supply the information needed to be checked. Generally 
speaking, the more serious the service, the less likely for 
public administration to accept evidence directly from the 
client. Thus, evidences should be provided by other PAs. 

This means that in order for the service provider SP1 to 
execute a service s1, which is requested by a client, 
information is needed that is actually the output of the 
execution of another service s2 provided by another service 
provider SP2, as presented in the next figure.  

Figure 4: Execution of nested services 

In this example, the client needs to receive the output of 
service s1, as provided by the PA agency PA1 (Main 
Service). S1 needs to check information (evidence) from 
three sources: an input directly provided by the client (i1) 
and the output of two other services (s2, s3) as executed by 
PA agencies PA2, PA3 to be used as input (i2, i3). In order 
to execute s3, PA3 needs only information from the citizen 
(i4). On the contrary, PA2 in order to provide s2 needs 
information not only by the citizen (i5), but also from 
another PA agency (PA4). So PA4 has to run s4, in order to 
provide the information needed as input (i6) for the 
execution of s2. In this example, services s2 and s3 are 
considered strictly nested to s1, while s4 is strictly nested 
to s2. 

It is easy to understand that in complex PA services with 
numerous nested services provided by different SPs 
scattered geographically, a full tree of services should be 
executed in a specific order before all the required input 

becomes available for the initial SP. In these cases, the 
nesting amongst services may be layered. 

It is important to realize that currently this demanding task 
is carried out by the client with no help at all. This means 
that the client goes through the planning and execution 
parts of all s2, s3, s4, … sn nested services to s1 without 
any assistance or guidance from SP1 or anyone else. SP1 
asks for specific documents as provided by specific SPs 
(actually for the evidence “packed” in these documents) 
and knows nothing about the underlying processes that 
guide the provided services. The client alone needs to:  
- identify all the nested services that should be executed, 
- find the SPs (names and locations) of all the nested 
services,  
- understand the overall and each separate process and 
logic,  
- gather all the input needed separately by each nested 
service,  
- trigger and monitor the service execution of all services,  
- resolve possible problems during the execution of all 
these services,  
- receive and gather all the outputs, and  
- forward these outputs to the initial SP.  

Obviously, the result is usually a process which is difficult 
to handle, complex, time-consuming, frustrating and error-
prone. It is worth mentioning that it is not the client’s need 
that leads him/her to request the execution of the nested 
services, but rather the underlying logic of the main 
service.  

On-the-fly workflow construction 

In the demo EU-Publi.com system, the construction and 
execution of this complex workflow is performed 
automatically and on-the-fly by an inference mechanism 
that consults the CWSR.  

The CWSR was implemented as an enhanced UDDI 
registry following the approach presented in (M. Paolucci 
et al. 2002) and also used in (Dimitrios Tektonidis, Albert 
Bokma et al. 2005). We have used tModel to store in the 
registry the service output and evidence as defined in GEA 
and used a control vocabulary to express them.  

The workflow of the service is constructed based on the 
inputs of a service (evidence). If one of the inputs of 
Service A is the output of a nested service B (we call this 
latter Computed Input) the workflow inference mechanism 
includes in the service execution workflow of Service A 
also the nested service B. Service B can also contain 
Computed Inputs that require the execution of other nested 
services. In this way, the workflow inference mechanism 
composes the Semantic Service Description (SSD) (fig.5).  



Figure 5: The Semantic Service description XML structure 

The SSD is an XML structure. Every Service is described 
by a process class that contains information regarding the 
Service Name, the Service Provider the Access Point and 
the Operation. In addition it contains information about the 
Service Outputs (Output List) the Service Computed Inputs 
(Input Lists) and the Service Simple client’s Inputs (Form 
List). Every process Class can contain as (child classes) 
other Process Classes (nested services).     

In the example presented in fig.6, the EU-Publi.com system 
backtracks automatically building on-the-fly the complex 
service execution tree. This tree identifies all participating 
agencies (Providers) and guides the client through the 
execution of the overall process. The Semantic Description 
summarizes the workflow of the service “Registration of an 
affiliated company”. At the same time, it informs the client 
that in order to execute the service it needs to execute also 
the “Validation of the Company Deed of Incorporation by 
the Chamber of Commerce” service. 

Figure 6: Semantic Description of Service Workflow. 

. 

The client also is informed that two forms should be 
completed (Inputs by Client), the “Registration Application 

Form” and the “Application Form”. In addition the PA 
employee is informed that the participating organizations 
(Providers) are the Prefecture and the Chamber of 
Commerce.   

Conclusion - Future Work 

In this paper, we present our work in the field of 
eGovernment. Starting by defining the integration problem 
in contemporary public administration systems, we propose 
a new way of operation based on semantic technologies. 
Towards this direction, we perceive the in-depth analysis 
and modelling of the domain as a key infrastructure. To this 
direction, we propose a full set of models under the general 
framework of Governance Enterprise Architecture - GEA. 
Some initial results obtained while applying GEA in real 
PA services are also presented.   

We intend to further validate GEA and if necessary update 
the models. We envision this validation mainly through the 
description of a large number of PA services with GEA. In 
this way, we will test the expressiveness and generic 
features of GEA. 

Moreover, we plan to elaborate on using semantic 
technologies for the support of the proposed new way of 
public administration operation. More specifically, we plan 
to use existing service ontologies like WSMO and OWL-S 
and try to create formal PA service descriptions by 
instantiating and combining the generic service 
descriptions accommodated by these initiatives with the 
domain specific descriptions introduced by GEA. 
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Initiative Relevan

ce 

Depth Domain Perspective View Relationship to GEA 

The three spheres 

in eGovernance 

High Low S, P, O Conceptual Holistic It provides a top-level categorization of the overall governance domain, identifying its 

primary actors and their functions. It is compatible to the GEA Governance System 

Model. The functions performed are not further elaborated. 

Gartner 

Government 

Performance 

Framework 

High Medium-

Low 

S, P, O Conceptual Holistic It provides a top-level categorization of the overall governance domain, which is 

compatible with the GEA Governance System Model. These categories are further 

elaborated but in the lower levels of the model it becomes clear that the model constitutes 

an evaluation and assessment tool and not an attempt to analyze and model the domain. 

Faceted 

Classification of 

PA 

High Medium-

Low 

S, O Conceptual Holistic It provides a reference eGov ontology using concepts of the faceted theory. It looks like an 

ongoing work that currently provides more details only for the procedure/process concept. 

The classification of eGov processes is interesting but lacks clear definitions. 

SAP Public Sector 

Solution Map  

Medium Medium-

Low 

S Conceptual Process This is a blueprint of generic processes that are executed by every PA agency. The focus is 

on the service provision but stemming from a rather introvert ERP approach only the 

supportive and not the operational functions are analyzed. 

Government 

Process 

Classification 

Framework 

High High S, P Conceptual Process This initiative is quite close to the above. A very detailed organization of all governmental 

processes is proposed, but again the focus remains on the supportive functions, then at the 

policy related functions and excludes the analysis of the operational (service provision) 

functions   

ONTOGOV  Medium Medium O Technical Service This is an attempt to present an OWL-S specialization for the PA service. The PA domain 

specific semantics introduced by this effort are rather limited. The strong point here is the 

compatibility with a standardized and well-accepted service description. The modeling 

covers only the service provision mega-process and remains inevitably technical. 

UK GCIM High Low O Conceptual Service This is a pure PA service modeling attempt. It provides a quite interesting view of the 

service, but remains at a very high level of description. GEA elaborates on the models’ 

concepts and present more detailed representations of a PA service. 

WebDG 

Ontologies  

Low Medium-

High 

O Technical Ontology The proposed ontology aims at facilitating Web Service composition. It uses the 

eGovernment domain as a test bed and do not provide any type of domain specific 

business modeling. 

DIP eGovernment 

Ontology  

Low High S, O Conceptual Ontology This is a taxonomy of terms used by PA agencies rather than an reference description of 

the PA domain. It is currently under radical revision. 

USA FEA 

Business 

Reference Model 

High Medium-

High 

S, O Conceptual Service This model is the only FEA domain specific model that provides an articulated 

categorization and description of the service provision mega-process (but not the policy 

mega-process). It uses a functional approach and the resulting schema follows more or less 

the ministerial departmentization of governmental activities.   

USA FEA other 

models 

Low Medium-

High 

S, O Technical Ontology With the exception of BRM, all the other FEA models are not only domain independent 

but rather more influenced by concepts related to the private rather the public sector.  

GEA High Medium S, P, O Conceptual Holistic It is a pure PA business modeling effort claiming to be technology agnostic. It provides a 

holistic view for the overall governance system (policy and service provision) and uses 

several theories to construct PA domain models based on two axis: objects and processes. 

Table 4: Overview of approaches related to GEA 
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