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Abstract. In order to provide citizens with quality services, respecting public
administrations autonomy, we propose a new concept of eGovernment Service
Marketplace (eGovSM). This paper presents an overview of the architecture
and implementation of eGovSM easing the automatisation of administrative
process involving several administrations and allowing the reuse of data. This
architecture facilitates citizens’ interaction with different public administrations
by providing them a single and personalized access point to services. The
eGovSM is formalized using a set of XML Schema models in order to support
the realization of an interoperable and open system. The architecture is based
on four main functional modules: UNICITIDM (UNliversal CITizen IDentifier
Manager) a module for the creation and management of citizen unique identifi-
ers, LEM (Life Event Manager) for the management of all citizen interactions
with the marketplace, DM (Document Manager) for the management of admin-
istrative process execution and SM (Service Manager) for the management of
all public administrations interactions with eGovSM.

1 Introduction

The main e-government challenge is to facilitate citizen-public administration interac-
tion enabling seamless services delivery to citizen through the network [1]. E-
government services frequently need to link and use data from multiple and diverse
information resources. Consequently, “interoperability” is the key word to address e-
government challenges. Interoperability is not only a technical issue dealing with dis-
tributed computing, but it deals also with information sharing among different ad-
ministrations and the redesign of administrative processes to support more effective
delivery of e-government services. Three level of interoperability are relevant to e-
government issues: technical, semantic and organizational [1]. The first one refers to
technical issue of connecting computer systems, defining common communication
protocols and data formats. The second one concerns the exchange of information in
an understandable way even between applications that were not initially developed for
this purpose. The third one refers to enabling processes co-operation. While interop-
erability requirements seem so obvious, today’s reality is that information systems are
not yet interoperable, different administrations are able neither to share and reuse data
nor to cooperate for fulfilling e-government challenges.



Many e-government projects are being developed and various approaches have been
proposed for the design and the development of an architecture to deliver e-
government services to citizens; but, to our knowledge, the interoperability problem is
not completely resolved yet [1].

The one that follows is a short analysis of three of the main e-government Euro-
pean projects (eGOV project [4], FASME project [7] and EU-PUBLI.com project
[10]) together with a brief discussion of the differences between their proposed solu-
tion and our approach.

eGOV project proposes an architecture to enable “one-stop government” [6]. The
architecture is made of a portal and a middleware component. The portal is the citizen
access point to the system while the middleware is the component responsible for
executing the requested service. In order to describe services a markup language
(GovML) has been developed [5]. The GovML defines a set of metadata to describe
public administration services and life events. The main advantages of the proposed
solution are the provision of a single access entry to the system and the definition of a
standard set of metadata to describe administration services. The main disadvantage is
that each administration is obliged to implement the proposed architecture in order to
provide the services and share data.

FASME project [8],[9] focuses on supporting citizen mobility across European
countries by the integration of administrative process spanning among administrations
belonging to different countries. In order to satisfy this objective a smart card is pro-
vided to citizen for the storage of all personal information and documents. Services
are delivered through dedicated kiosk. The main advantage of the project is the idea
of providing the user with a card that can authenticate him to the system while the
main disadvantage is that citizens are obliged to reach the kiosk in order to access and
use the system.

EU-PUBLI.com project [11],[12] defines a Unitary European Network Architec-
ture. It proposes a middleware solution to connect heterogeneous systems of different
public administrations and to enable a service-based cooperation between public ad-
ministrations. The main advantage of this project is that the proposed solution re-
spects the autonomy of each single administration and enables interoperability be-
tween different organizations. The main disadvantage is that it is a back-office
solution and it doesn’t provide support for documents delivery to citizens.

To make it easier for citizens to interact with administrations and to obtain services
in a transparent way it is necessary to propose a system which both provides services
according to citizen needs and respects public administrations autonomy and author-
ity. The eGovernment Service Marketplace [23] proposes an architecture that:

e provides citizen oriented services (that is provide services to citizens every time
they need, wherever they are and in a personalized way)

o respects the autonomy of the single administration (that is it doesn’t obliged each
single administration to deploy an instance of the proposed architecture)

e provides a single access point to government services via the web

o performs the necessary operations for collecting the information to deliver gov-
ernment services instead of the citizen

From the one hand the proposed marketplace provides services according to citizen

needs, using “life event metaphor” [2] to hide the complexity of administrative proc-

ess. From the other hand it integrates public administration legacy systems allowing



public administration subscription to the marketplace according to four different in-
teroperability levels. It is worth noting that in this first phase of system design and
development we have decided to not take into account security and privacy issues
since there are others projects that have already provided interesting solutions (for in-
stance FASME project). Later on, we will better investigate the solutions proposed as
well as the results obtained in these projects in order to evaluate a possible integration
in our system.

2 The eGovernment Service Marketplace concept

The eGovSM main purpose is to provide quality citizen oriented services facilitating
citizen to public administration interaction. As it happens in a traditional marketplace,
where a citizen can buy the products he needs without caring about production and
delivery process, the e-government marketplace aims at providing e-government ser-
vices to citizens without requiring the citizen to be aware of administrative process
complexity. For instance, for the delivery of a document, citizens will not be con-
cerned with administration responsibility or geographical location of information. The
eGovSM purpose is not only to use technologies to increase the efficiency of adminis-
trative process. It aims also to make it easier for citizens to interact with public ad-
ministrations rebalancing relations between citizens and administrations, and present-
ing e-government services according to citizen needs. For this reason the
eGovernment Service Marketplace aggregates services according to “life event meta-
phor” [2],[3] that is services are organized around events that make sense for the citi-
zen and the citizen doesn’t need to be aware of various public administrations in-
volved in the delivery of such services. The life of citizens is described providing a
list of events that when occurring in citizen life result in a series of transactions be-
tween a citizen and different public sector organizations. Examples of life events

could be “looking for a job”, “moving home”, “learning to drive”, “pensions and re-
tirement”, “having a baby” and so on.

The marketplace concept of service is the communication (transmission or recep-
tion) of a document (official document or information). When a citizen requests a
service, the marketplace correlates the requested service with the corresponding ad-
ministrative process and executes this process to deliver the document to the citizen.
In order to let the marketplace interact with a public administration it is necessary that
this administration subscribes to the system. Each administration wanting to join the
marketplace has to subscribe to it, declaring its availability to provide services and
share data with the marketplace. In order to respect public administrations autonomy
the marketplace offers four different subscription profiles [see Service Manager Para-
graph].

Fig. 1 shows the entities involved in the marketplace and possible interactions be-
tween them. From the one hand citizens access the marketplace via a portal, from the
other hand public administrations subscribe to the marketplace in order to share data
and provide services. The figure highlights three different types of public administra-
tions (PAs). PAs of “type A” represent administrations subscribed to the eGovSM that
automatically provide data to the marketplace without requiring the citizen to interact



with them. PAs of “type B” represent administrations subscribed to the eGovSM that,
even if can automatically provide data to the marketplace, require a direct interaction
with citizens (for example a hospital in case of a medical examination). Finally PAs
of “type C” represent administrations that are not subscribed to the eGovSM and
hence require a direct interaction with citizens to provide data.
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Fig. 1. eGovernment Service Marketplace, involved entities and interactions among them

The eGovSM is formalized using a set of XML Schema models [16]. This allows us
to create an interoperable and open system. Public administration sector is a continu-
ously changing world: public administration organization, responsibility and services
are always in evolution. For this reason the design and development of an e-
government system based on a set of formal models makes the system architecture
more flexible and easier to extend in order to fulfill new public administration needs
and requirements.

3 The eGovSM architecture

3.1 General overview

The overall eGovSM architecture is shown in Fig. 2. The platform is based on four
core components: the UNIversal CITizen IDentifier Manager (UNICITIDM), the Life
Event Manager (LEM), the Document Manager (DM) and the Service Manager (SM).
The UNICITIDM component creates and manages citizens’ identifiers. The LEM
component manages marketplace services creation and presentation to citizens and all
the interactions with citizens. The DM component coordinates the execution of the
administrative process. The SM component manages all the marketplace interactions
with public administrations in order to retrieve the required data to deliver a specific
service.
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Fig. 2. Overview of eGovSM architecture

3.2 UNlIversal CITizen IDentifier Manager

The UNIversal CITizen IDentifier Manager (UNICITIDM) is the module responsible
for managing citizen identifier (UNICITID). The UNICITID is an identifier contain-
ing citizen personal information; it is unique and not variable. Its purpose is to allow
eGovSM to find out the administrations responsible for citizen personal data. The
UNICITID has a URN-like (Uniform Resource Name) structure similar to the one de-
fined in the NIR Project [13],[14],[15] that allows identifying citizens of any country
by providing a uniform, but adaptable, schema for defining country-specific identifier
structure. The UNICITID is created the first time a citizen access the eGovSM plat-
form and it is used only by the marketplace, remaining transparent to the citizen. The
eGovSM provides only the basic structure of this identifier allowing administrations
of different countries to extend and to adapt it to the specific public administration
structure of their own country. As a consequence each eGovSM is able to interpret
only identifiers coming from its country, but, thanks to the country identifier con-
tained in every UNICITID, it can identify the eGovSM platform capable of managing
a foreign identifier. The one that follows is an example of UNICITID:

e itiit:rossi.luca:1960-04-08:it.toscana.firenze:codicefiscale

The first field indicates the country responsible for the identifier (in this case “it"=
Italy) and it is common for all the identifiers while the last one (“codicefiscale™)
represents a country-specific information. The eGovSM in order to retrieve, for
instance, citizen address uses the birthplace information “it.toscana.firenze” and starts
contacting administrations of “firenze”, then of “toscana” and so on, until it finds the
searched information.

3.3 Life Event Manager

The Life Event Manager (LEM) is the manager of all the interactions of a citizen with
the marketplace (Fig. 3). It is the eGovSM component who presents available services
to citizen and manages citizen service requests.

The LEM is responsible for creating, publishing and updating life events list in or-
der to provide citizens with up to date and personalized list of available services in the
marketplace. LEM is also responsible for citizen subscription and authentication as
well as citizen service request management. When the eGovSM receives the citizen
request, the LEM correlates the requested service with the corresponding administra-



tive process creating a Process Descriptor. The Process Descriptor (PD) specifies the
administrative process corresponding to the requested service; it describes the con-
straints to satisfy and the operations to do in order to deliver the service. A Process
Descriptor is associated to each service provided by the marketplace, but depending
on the citizen who is requesting it (where he lives, which are the administrations re-
sponsible to deliver the document) the number and the type of operations to do, for
the service delivery, could vary. When the requested service concerns the delivery of
an official document (that is a document with a well defined structure like a certifi-
cate), associated to the Process Descriptor there will be also a Document Descriptor.
The Document Descriptor (DD) specifies the structure of this official document, i.e.
the data it contains, constrains associated to that data and the way the data have to be
aggregated in order to generate the document.
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Fig. 3. Interaction between UNICITIDM and LEM modules

Finally the LEM tracks the process executed by the Document Manager in order to
inform the citizen about the necessary time required to complete the service. For ex-
ample, let consider that the citizen selects the service “getting your driving licence”.
The LEM has to create the Process Descriptor and Document Descriptor associated to
this service. The Process Descriptor contains all the steps to be followed and the order
in which they have to be executed to deliver the driving licence document. For exam-
ple it establishes that before collecting the data and delivering the document to the
citizen, the system has to check if the citizen has or has had problems with law, or if
he has already passed the medical examination to obtain the driving licence. The
Document Descriptor defines the structure of the driving licence document. It de-
scribes which information it is necessary to retrieve and how it has to be aggregated in
order to create the document and which are the constraints associated to this informa-
tion (for example it will check if the validity period of the document against the citi-
zen age).



3.4 Document Manager

The Document Manager (DM) is the component responsible for administrative proc-
ess execution (Fig. 4).

The DM main purpose is the management and coordination of all the operations
necessary to collect the required data and to deliver the document the citizen has re-
quested. In order to do this, it uses the Process Descriptor and Document Descriptor
created by the LEM. The DM work is subdivided into two phases: in the first one it
has to verify the fulfilment of prerequisites associated to the service while, in the sec-
ond one, it has to coordinate all the operations to retrieve the necessary data. Finally
DM uses a repository to register information regarding the process execution status.
In case of a process interruption, due to logical or technical reasons, the system will
be able to continue and finish the process later on.
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Fig. 4. DM module

3.5 Service Manager

The Service Manager (SM) is the coordinator and manager of all the marketplace in-
teractions with public administrations (Fig. 5), providing DM with a homogenized ac-
cess to the heterogeneous public administration information systems.

SM has also to mange public administrations subscription to the eGovSM. In order
to allow public administrations to subscribe according to their capabilities it provides
four subscription profiles. The basic profile (profile 0) refers to administrations that
are not able to provide electronic data. The second profile (profile 1) refers to admini-
strations that can provide elementary electronic functionalities (for example access
and query to a database). The third profile (profile 2) refers to administrations that are
able to provide a richer set of functionalities (for example implement web service
technology). The fourth profile (profile 3) refers to administrations that deploy an in-
stance of the eGovSM platform. This will enable future collaborations among
eGovSM platforms of different countries or among administrations that will decide
(without being obliged) to deploy their own eGovSM instance.
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Fig. 5. SM module

4 eGovSM Prototype development

At present a prototype is being developed in order to test and validate the proposed

architecture. The prototype development is based on a .NET platform [17]. The

choice of such kind of platform (.NET or J2EE) is dictated by the many offered facili-

ties, for instance the rapidity of development process thanks to the set of provided

APIs and high configurability possibilities (system issues, database access, security

constraints, etc). Moreover, these platforms are based on the use of XML technologies

which offers a high degree of interoperability. Finally, both the platforms fully sup-

port Web Services technology which represents the future of distributed developing

approach. Our choice of using .NET platform was motivated by the following addi-

tional features:

o support of the Office suite, largely used in administrations, which facilitates ad-
ministrations interaction with eGovSM system

o support of multi-language. .NET platform supports up to 20 different languages al-
lowing the integration of already developed applications by different public ad-
ministrations

¢ inclusion of a full API for the treatment of XML Schemas which eases the integra-
tion of our XML Schema models

o easy support of the deployment of applications compliant with .NET specifications
and support for implementation on Linux (“Mono” project [18]) as well as Win-
dows operating system

Figure 6 shows the citizen access interface to the eGovernment Service Marketplace.

The interface is divided into three main parts:

o the first one, on top of the page (Fig. 6, reference 1) provides the service research
by keywords and access policy management functionalities

o the second part (Fig. 6, reference 2) provides the complete marketplace life events
list, its main purpose is to help citizen navigation in the marketplace

o the third part (Fig. 6, reference 3) is the principal one and it is used by the citizen to
search a service, obtain detailed service information, ask for a service and obtain
information on ongoing service requests
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Fig. 6. Access interface of eGovSM portal

It is worth noting that even if the current version of eGovSM Portal is in French,
thanks to the system modeling with XML technologies, multilingualism is easily sup-
ported. Moreover the system is highly flexible and easy extensible: inserting addi-
tional life events or services, for example adding the “marriage” life event, doesn’t
require to redevelop the application, but it only requires to add the information con-
cerning the new life event in the database respecting the XML Schema specification
and the new life event will be automatically included in the eGovernment Service
Marketplace and displayed on the portal.
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Fig. 7. Example of citizen subscription application form

In order to obtain a service a citizen needs to subscribe to the eGovSM i.e. he has to
provide some personal data by filling in the proper subscription form (Fig. 7), and the
system will use them to create the citizen UNICITID. Afterwards, the citizen, using
this identifier, can connect to the eGovSM and ask for a service.



If a citizen doesn’t subscribe to the eGovSM he can only navigate into the market-
place and access to service information but he cannot ask for a service (the “obtenir
le service” command is disabled, see Fig. 8, reference 3).

Rechercher Sie connectar

Hotne > Transports > Permis provisoire de voitures 1 Pas encare inscrit?
[ Pour obtenir le service "Permis provisoire de voitures”, il
Transports est nécessaire de remplir les conditions ci-dessous :

& Permis provisoire de voitures
& Permis provisoire de motos Le derandeur doit-il porter des lunettes pour conduire 7

2 Le dernandeur doit avoir suivit un cours de sensibilisation,
Le dernandeur dait avoir suivit cours de premier secours.,
Lieu d'origine.
Le demandeur doit étre agé de plus de 18 ans.

3

Fig. 8. eGovSM portal: example of service detailed description

In order to help citizen navigation in the eGovSM, just below the search by keyword
functionality is displayed the navigation path, making easier for a citizen to “orien-
tate” himself in the marketplace (see Fig. 8, reference 1).

4.1 Prototype Testing Scenario

As prototype testing scenario we have chosen the “obtain driving license” service (in
figure 8 “permis provisoire de voitures”). This service requires both the collecting of
information coming from different administrations (municipality, hospital and de-
partment of motor vehicle) and the satisfaction of different constraints (medical ex-
amination, moral requirements). All the information concerning such service (for in-
stance service requirements and constraints) is provided to the citizen (Fig. 8,
reference 2). Once the service request is sent, the citizen is informed about service de-
livery progress (Fig. 9).

Services en cours Pour obtenir le service "Permis
Z Permis provisalre de voitures provisoire de voitures”, il est
nécessaire de remplir les conditions ci-
g dessous :
Transports
& Permis provisoire de voitures (.J" Le demandeur doit-il porter des lunettes pour
conduire 7

& Permis provisoire de motos

1 ( , Le demandeur doit avoir suivit un cours de
sensibilisation,

7 Le demandeur doit avoir suivit cours de premier
(J’ secours,

2 4 Lieu d'origine.
(\./y Le demandeur doit étre agé de plus de 18 ans,

Fig. 9. eGovSM portal: example of service request execution



The “checked” icon (Fig. 9, reference 1) informs him that the specific task has
been successfully completed, while the “hourglass” icon (Fig. 9, reference 2) informs
him that the system has not completed the task yet. Two other possibilities are taken
into account: a “cross” icon meaning that the task has not been successfully com-
pleted (for instance a constraints that has not been satisfied) and a “question mark”
indicating that the system was not able to find the information among the subscribed
administrations. Once the service has been successfully delivered, the marketplace
sends a message to the citizen, informing him that he will receive the requested
document by ordinary mail from the responsible administration. At present the proto-
type simulates also the generation of Provisional Driving Licence document (Fig. 10).
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Fig. 10. Example of “Provisional Driving Licence” document generation

5 Conclusions and Future work

This paper proposes a new approach to deliver services to citizen based on the con-
cept of eGovernment Service Marketplace (eGovSM). The marketplace main objec-
tive is to provide quality citizen oriented services i.e. providing services according to
citizen needs. In order to do this, the marketplace publishes services according to the
life event metaphor, hiding to citizens the complexity of administrative process asso-
ciated to each service. The eGovSM is formalized using a set of XML Schema mod-
els; the architecture itself is based on these models. An implementation of the
eGovSM system, currently under development, will constitute the test-bed for further
analysis and investigations to improve the architecture.

Further work is needed in order to investigate the use of Grid services to dynami-
cally discover public administrations and their data resources.

At present we are envisaging the possibility of adapting and integrating in our sys-
tem the results of GRACE European project [20]. The main goal of this project was to
develop a Grid based search tool for digital library that is a service to search informa-
tion through heterogeneous resources stored in geographically distributed collections
[21],[22]. Our idea is to adapt the already developed searching mechanism into the e-
government domain in order to discover public administrations information resources.



This would eventually allow eGovSM platform to dynamically discover and locate
relevant public administration resources; for instance, in case of replication of several
eGovSM platforms across different countries, we can envisage the use of a Grid dis-
covery service to locate foreign eGovSM platforms.
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