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Executive Summary

An inclusive European information society and the accessibility of services through a 
range of communication channels are crucial to enable eParticipation for all (cf. D5.1 
section 6.4). To allow access for various user types and social groups, their specific 
means and channels for communication should be addressed. The terminus “channel” in 
D5.1 made no distinction between communication channels, application technology or 
devices. 

The sub-deliverable at hand tries to clarify the different understandings of technology and 
devices on the one hand. On the other hand, their dependencies among each other will be 
shown. Consequently, features, requirements, user preferences, means of service delivery 
as well as public value of devices and their specific technologies will be analyzed. The 
importance and impact of limitations, advantages, conditions, business models and the 
public value have to be taken into account. 

The sub-deliverable is organized as follows:
First, the introduction sets the scope and ground of understanding for devices and 
channels in e-participation. 

Chapter 2 focuses on communication channels for eParticipation. Aspects such as 
flexibility of users, mode of transmission, infrastructures for bearer services, mobile 
provider services and data access, internet application and services, and general aspects of 
availability of channels and cots will be discussed.  

In chapter 3, device classes will be analysed along their interaction and usability aspects, 
the primary channels used for transmission, and the types of applications these devices 
are used for. PCs, mobile phones and digital TV will be investigated. 
Subsequently, the importance of mobile technologies and digital TV channels is discussed 
in view of eParticipation. Chapter 4 discusses therefore issues of diffusion, 
personalization and localization for mobile technologies and devices, as well as digital 
TV. 
Chapter 5 investigates the impact of devices and channels on eParticipation 

Chapter 6 concludes the report with reflections and an outlook.
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1 Introduction 

An inclusive European information society and the accessibility of services through a 
range of communication channels are crucial to enable eParticipation for all (cf. D5.1 
section 6.4). To allow access for various user types and social groups, their specific 
means and channels for communication should be addressed. The terminus “channel” in 
D5.1 made no distinction between communication channels, application technology or 
devices. 

The sub-deliverable 5.2.6 will not only separate these forms of technology but 
furthermore will show how they depend on each other. Therefore features, requirements, 
user preferences, means of service delivery as well as public value of devices and their 
specific technologies will be analyzed. The importance and impact of limitations, 
advantages, conditions, business models and the public value have to be taken into 
account. 

In deliverable D1.1 (sections 5.6-5.8) important eParticipation challenges and needs to be 
kept in mind in regard to socio-technical, technological and deployment issues have 
already been specified. Hereafter these issues are sorted in respect to two important 
views:

• eInclusion / digital divide for the purpose to increase access to information for all, 
consequently referring to challenges and needs for considering the following 
aspects:

o accessibility (barrier-free tools)
o usability 
o age, gender, social context 
o public access terminals and mobile phones
o inclusive deployment68

• eParticipation technology for the purpose to sustain eParticipation, i.e. challenges 
and needs to support: 

o the combination of online and offline participation
o personalization options
o identification means
o mobile technology
o use the interactive potential of ICT
o understand the business models of eParticipation tools in respect to 

channels and devices.
Investigations are needed to properly understand the impact of multiple channels in 
eParticipation systems. In specific, any eParticipation tool being used in a certain 
eParticipation context has to have an interaction interface for any of the users of the tool 
or application. Different channels and devices are available for that purpose. A thorough 
consideration shall provide a proper understanding of employing the right devices in the 
targeted eParticipation arenas and for the intended target groups. 

  
68 Inclusive deployment will mean introducing a range of technologies and approaches simultaneously, 
which will be a challenge (cf. D1.1 section 5.8)
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2 Communication channels for eParticipation

When discussing communication channels for eParticipation, a distinction among the 
communication channels can be made on a conceptual level. Even if it is not easy to make 
a distinct classification between all kinds of technologies, notions of ICT like DSL, 
internet, telephony or email have to be investigated separately because these are not at the 
same conceptual level. To start with, we classify different points of view as follows, even 
though this structure may come under scrutiny:

1. Flexibility of Users
2. Mode of Transmission

3. Infrastructure
4. Mobile Provider Services

5. Mobile Data Access
6. Internet applications and services.

These views will be further described in the following sections of this chapter.

2.1 Flexibility of users

Communication networks can either base on fixed line technologies (POTS69, ISDN, 
DSL) that cord their clients to a cable. Respectively users are not able to leave the house 
or the small range of their personal (unlicensed, cf. section 2.5) radio link that is attached 
to their connection. Other networks are inherently mobile and enable their user to move 
freely through provided areas. In terms of flexibility there are two types of 
communication networks:

• fixed
• mobile

Users are more flexible when using mobile networks. Unfortunately they have to deal 
with high costs and different restraints. Mobile technologies with higher transmission 
rates are often not available in areas of low population. Fixed lines usually have higher 
transmission rates and lower costs than mobile lines. Again broadband access is often left 
blank in the rural environments so that communication is confined to circuit switched 
connections that are almost ineligible for intensive use of modern internet applications.

2.2 Mode of Transmission

Two main modes of transmission can be differentiated, which characterize data 
communication:

• circuit switched
• packet switched

  
69 Plain Old Telephone Service
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Circuit switched connections are still standard for voice connections over telephone and 
used for internet-connections if necessary. Drawback is the time-based billing that 
naturally comes along with this technology. Actually there are flat rate products available 
but these are only valid for voice communication. So circuit switching is not appropriate 
for a permanent (resp. always-on) connection to the internet. Beside that, the transmission 
rates are quite low (56-128kbit/s). Therefore packet switching is the connection-mode 
that is adapted to the internet. It allocates just the bandwidth that is actually needed so it is 
possible to charge it based on the transferred data or flat rate. This also enables push-
services. In the fixed-line sector, packet switching mostly comes along with broadband 
connection with transfer rates around several Mbit/s. Although packet switched 
connections are most preferable, in the majority of cases (especially in mobile solutions) 
they have one drawback: asymmetry of upload and download transmission rates. While a 
user is browsing the web or downloading email the transmission may be satisfactory, but 
uploads of content and information will need a period several times longer with 
asymmetric connections. 

2.3 Infrastructure for Bearer Services

Several different technologies can be distinguished, which are being used to build up an 
infrastructure in order to provide clients with voice communication and internet, among 
them are: 

• DSL 
• Broadband cable 
• POTS/ISDN
• Mobile networks
• Satellite
• Broadcast Networks

Information can be accessed over many different kinds of infrastructure. Some of them 
are originally intended for circuit switched telephony (POTS/ISDN, mobile networks) 
and others where introduced for broadband connections to the internet (DSL, cable). 
First, telephone lines where used to provide data-connections and now broadband internet 
connections are utilized to offer telephony at a favorable price (VoIP). Information over 
satellite connections can be accessed from all over the world but solutions at consumer 
cost need a conventional line for uplink and are mainly a substitute for broadband access 
in areas without DSL or cable. Besides that there are broadcast networks (one way), like 
TV or radio, which supply citizens with information by cable or over the air. Partially 
digital TV is provided with a backward channel, too.

2.4 Mobile Provider Services

Following major services are provided by mobile carriers:
• Telephony
• SMS (Short Message Service)
• MMS (Multimedia Messaging Service)
• Video telephony
• Data services (mainly internet)
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The key providers of mobile services still make their main revenue by telephony and 
SMS – the core services they started with. In Europe these services are provided over 
networks that are based on, or evolved from the GSM standard. New technologies for 
data transfer and further services were added over the years. Besides data services, other 
value-added services like MMS and video telephony have been integrated. Compared to 
fixed line internet connections, mobile data access tends to be way more expensive. 

2.5 Mobile Data Access and Bearer Services

Technologies for mobile data access can be divided into two groups:
• Licensed

o CSD70 (9,6 or 14,4 kbit/s) ([14], p. 172)
o GPRS71 (approx. 40 kbit/s) ([14], p. 178)
o EDGE72 (up to 384 kbit/s) ([27], p.40)
o UMTS (approx. 384 up to 2000 kbit/s) ([14], p. 174)
o (WiMAX)

• Unlicensed
o WLAN/WiFi (11, 54, 108 Mbit/s) [29]
o Bluetooth (1-3 Mbit/s)73

Technologies with a licensed spectrum of frequencies to provide services are e.g. GSM 
providers all over Europe. They licensed their part of the available wave bandwidth. 
Several systems extend GSM to provide and enhance mobile data access (e.g. CSD, 
GPRS, EDGE). New frequencies are mainly assigned by auction (e.g. 3G UMTS). 
WiMAX is a relatively new and uncommon standard which will rather appear as an 
alternative for DSL than as a real mobile solution [29]. Like consumer-DSL the licensed 
packed switched technologies are always asymmetrical, so that the maximum uplink 
speed is only a fraction of the actual transfer rate. 
Unlicensed technologies can be installed and operated by anyone (WLAN, Bluetooth). 
They have a limited output power and range. Yet there are also providers that use WLAN 
hotspots for commercial broadband connections. Again, the more sophisticated and faster 
a data service is, the more focused it is around congested areas. 
At the moment, GPRS (licensed model) is the only packet switched data service that is 
available in almost every area that is endued with GSM. 

2.6 Internet applications and services

The different types of fixed line or mobile internet connections can provide IP access to a 
multitude of applications and services, such as:

• Email

  
70 Circuit Switched Data
71 General Packet Radio Service 
72 Enhanced Data Rates for GSM Evolution
73 http://www.bluetooth.com/Bluetooth/Learn/Technology/Compare/
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• Web
• WAP 
• Downloads
• Streaming
• Instant messaging
• etc.

First these applications were exclusively PC-based. Main applications still are email and 
the World Wide Web (web). Bit by bit they have also been implemented on mobile 
networks. Some of them stayed basically unchanged (email) and others were customized 
to the constraints of mobile networks and devices (e.g. WAP). As mobile devices get 
more and more powerful they converge to a greater extend towards PC-based internet 
applications (cp. WAP 2.0 and web). Besides powerful devices, streaming implicitly 
needs a capable network to work properly. Other applications (e.g. instant messaging) 
work perfectly with relatively low transfer rates as long as it concerns a packet switched 
connection (e.g. GPRS). 

2.7 Availability of channels, and costs

From a pan-European view on channels, costs and availability of mobile as well as 
stationary services and internet connections differ largely. Recently, some 
recommendations were made to reduce the roaming costs of mobile channels among 
European countries. Focused investigations will need to be made to further evaluate the 
pricing models of the different channels. 
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3 Analysis of device classes

The list of devices used as interaction interfaces in eParticipation tools and applications 
contains numerous electronic appliances that differ deeply in their principles. Since 
mobile technologies are of special importance when promoting eParticipation (cf. chapter 
4) a classification of different device categories is useful. We use mobility as a point of 
separation: Mobile phones, PDAs, tablet PCs as well as notebooks are mobile in terms 
of their: 

• size (they can be carried around more or less conveniently),
• integrated input and output interfaces (do not need additional periphery), 
• independent power supply (in form of a rechargeable battery).

In consequence the user is able to operate these devices nearly location-independent. But 
this does not mean that they are all equally suitable for mobile applications. Figure 29
indicates that the particular level of mobility can be quite diverging and is often inversely 
proportional to the resources of the system (ability vs. mobility). Notebooks are endued 
with similar performance and operating systems as desktop PCs. Unfortunately they have 
to be carried with both hands during operation. To perform any kind of proper input, a 
notebook has to be placed on a plane surface. With its pointing device (touch pad or track 
point), a large display and a hardware-based QUERTY-keyboard, the modes of input and 
output are quite similar to fixed PCs. In opposition to that, a tablet PC can be used while 
standing (e.g. supported by arm and chest) because of its compact design and its possible 
use with a stylus as a pointing device. 

Figure 29: Mobility vs. performance of mobile devices.

Although tablet PCs and PDAs have great similarities in their way of use and interaction, 
the separation of mobile devices into two distinct groups (yet) takes place between these 
breeds. Unlike tablet PCs, PDAs do not have a PC-like performance and connectivity. In 
addition, completely different operating systems (e.g. Windows Mobile, PalmOS) are 
used for these somewhat smaller devices. The handheld operating systems meet with the 
shortened resources and the comparatively small screen diagonals (below 4″ resp. 10cm). 
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In contrast to tablet PCs, it is possible to wear these reduced types in the pocket of your 
jacket and this enables a whole new grade of mobility.

Based on this distinction, we hereafter understand PDAs and mobile phones as mobile 
devices since they dimension the borderline of real mobility. Not least they belong to this 
category because of their number of built-in interfaces to provide wireless network 
connectivity needed for mobile applications. 

Besides the PC-like (laptops, tablets) and mobile devices (PDAs, mobile phones), we 
determine diverse TV interfaces as a third category of devices. These types of access to 
eParticipation can break ground to whole new groups of users. Consequently, we further 
analyze four main categories of devices as follows:

1. Personal computers (section 3.1)
2. Mobile devices (section 3.2)
3. TV-based interaction and delivery (section 3.3)

The characteristics of a device category have vital impact on the used channels and the 
requirements for their applications. In this respect the attributes of usability will be of 
special interest, as it primarily affects the success of devices as well as their applications. 
Rosson and Carroll [21] characterize usability as the quality of a system regarding ease of 
learning, ease of use and user satisfaction. Terasewich [26] points out that usability “also 
deals with the potential of a system to accomplish the goals of the user”. When it comes 
to application, Terasewich also underlines that “… application developers must look 
carefully at potential users, devices, and contexts of use.” The interaction of users, 
devices and applications will be investigated in the next sections. The three device 
categories will be described along the following arguments:

• In which way does the user interact (input/output/usability)?
• What are the characteristic channels (cf. section 2)?
• Which applications can be used on the designated devices?

The outcomes of the following sections will be vital to the discussion of the impact of 
devices and channels on certain eParticipation areas in chapter 5.

3.1 Personal computers (PCs)

The term “personal computer” or “PC” is used with different meanings. In this 
deliverable, it defines usual desktop computers or computers that have comparable 
performance as well as interaction workflows and are able to run a standard Microsoft 
Windows operating system or an equivalent like Linux or Mac OS. Barry Brown [7]
predicted already in 2000 that multi-function devices like the PC will have broad success 
in homes rather than those often mentioned single-function “appliances” that are aspired 
in the ubiquitous computing world (cf. brief outlook on future in chapter 6). Brown points 
out that “The multi-functional nature of PCs means that they can be adopted and used for 
a huge range of different activities. Home office, game playing, web browsing, email, 
digital graphics, personal finances are all activities carried out within the one box.” The 
success of PCs is emphasized by the great variety of its representatives:

• Desktop PCs or Apple equivalent (iMac, Power Mac, Mac Pro, etc.)
o External display for visual output
o External keyboard and mouse for input



New and emerging technologies 20/04/2007

 DEMO-net Page 260 of 288

o Lots of interfaces and I/O ports for printers, multimedia, etc.

• Notebooks (e.g. running Windows XP, Linux or Mac OS)
o Integrated display, keyboard and pointing device (e.g. touchpad)

o Similar external interfaces and ports as a desktop (USB, VGA, etc.)
o Can often be used like a desktop by attaching external devices

• Tablet PCs e.g. with Windows XP Tablet Edition
o A notebook reduced to the display

o Stylus as a pointing device
o Expandability is reduced but still comparable to a notebook

• UMPC74 (Universal Mobile PC) aka Urigami 
o A highly mobile tablet PC with Windows XP functionality
o Demonstrates the new borderline to PDAs

Every category itself has different versions of devices that vary e.g. in size, computing 
power and connectivity. The fact that an UMPC is almost incomparable with a desktop 
PC but neighbored versions of different classes show great equality, illustrates the variety 
of multifunctional devices that have emerged in the last years. Many other 
multifunctional devices nowadays base on PC-technology. Examples are video game 
engines or HTPCs75 for digital TV. Kiosk systems76 also usually base on simple PCs. 
Because of the differing modes of interaction during their every-day usage they are not 
part of the PC section. 

In the interaction of users through output devices, usability aspects play an important role. 
These will be discussed in the following subsection.

3.1.1 Interaction and Usability

The great variety of devices that work with the same kind of advanced operating systems
is amazing. Originally, the user interfaces for operating systems of personal computers 
have been designed for full desktop configurations with external display, mouse and 
keyboard. For a few years now, screen resolutions of tablet PCs or UMPCs match those 
of external displays (notebook display resolutions were able to catch up). Consequently, 
output interaction is not a big deal any more, when using standard features of the OS. The 
only restrictions may come from requests of full-sized and well-stocked web pages or 
software that assumes high resolution displays at the output device. 

Input interaction is more critical (cf. mobile devices in subsection 3.2.1) regarding the 
portable PC-versions. It definitely is a challenge to design these computers in a way that 
keeps the OS usable and controllable in all situations and at all times. 

  
74 http://www.microsoft.com/windowsxp/umpc/default.mspx
75 Home Theatre PC
76 Due to time constraints, kiosk systems could not be investigated for this deliverable.
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applications it the Simplico79 PC that has been introduced by Fujitsu-Siemens in July 
2006. It has reduced functionality, fonts easy to read and a simple usability concept. 

Figure 30: Examples for common UCMP devices80

3.1.2 Primary channels 

Prior to the prevalence of packet switched broadband connections via DSL and cable, 
internet had to be accessed via POTS or ISDN lines. Today these technologies are still 
used a lot, because broadband connections are not yet available in many rural areas. Some 
users also do not want to spend another monthly fee for broadband. 
For the most ambitious PC users, however, broadband connection is a must-have. Besides 
the higher transfer rate, the most common charge modes (either data based or flat rate) of 
broadband connections are an important feature for internet applications. They allow an 
always-on connection without extra expenses, which makes the internet much more 
valuable. Email can be received right when it arrives on the mail server, and users can be 
contacted via instant messaging services (e.g. ICQ or Windows Messenger) around the 
clock. UMTS-technology is not only used for mobile phones and smart phones, but also 
as an affordable alternative for wired packet switched connections. Even UMTS-routers 
(see Figure 31 for an example) that provide access to several devices over the same 
connection are available81. 

  
79 http://www.fujitsu-siemens.de/home/aktionsangebote/simplico/index.html
80 UMPC images: http://www.teltarif.de/arch/2007/kw03/s24591.html
81 http://www.teltarif.de/arch/2007/kw04/s24655.html
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• User-friendliness in all respects

• High level of security

• Up-to-date appreciable and reliable information

• Immediate  and simple access

• Low costs.
The relevance of user-friendliness is emphasized by the fact that mobile devices and 
applications are mainly consumer applications (cf. consumer products in chapter 1),
which have to consider clueless and inexperienced users. The level of usability of a 
mobile application heavily depends on how it follows the specific constraints of the 
devices it is used on. In order to provide a simple and intuitive interface, it has to be 
reduced to essential elements and functionality. Additionally the user should be able to 
trust an application at any time. Since mobile networks often struggle with availability 
and stability, mobile applications are often a subject to distrust. Therefore a mobile 
application should always be predictive and avoid safety risks at any time. Due to costly 
mobile data connections, only relevant and needed information should be transmitted. 
Since mobile applications are often utilized in essential situations, the use of services and 
the transmission of information have to be fast, reliable and straightforward. 
Beside the demands on mobile applications, Neuhaus ([15], p. 108) describes the 
advantages of mobile applications as follows:

• Flexible 

• Location-independent 

• Timesaving

• Relevant

• Beneficial

• Available at any time

• Up-to-date.
PC-based applications are mainly superior to mobile applications. Therefore, mobile 
applications need to precisely distance themselves by addressing and focusing their 
specific advantages. Simply porting an application to mobile interfaces will always 
disappoint users. A simple duplicate of an application or a web page will suffer poor 
navigation and information overload and, consequently, will never reach the quality of the 
original implementation [8]. Terasewich [26] points out that “it may not make sense to 
perform certain tasks through specific wireless devices, or through any wireless devices at 
all.”

A foundation for reasonable and promising mobile applications is the frequently 
mentioned domain of user customized services [3] [20]. One appropriate way to 
customize applications is via location based services (LBS) that are able to deliver 
information depending on the position of the user. Neither the manual input nor the 
knowledge of the own location is necessary for that. Positioning takes place by utilizing 
the cell phone network, GPS information or a synthesis of both technologies. User 
specific information could also be provided locally by using near-field communication 
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like Bluetooth or RFID84. A very simple way to provide customized information is to use 
information that is directly available from the network providers (e.g. billing information 
when using value added services). Agent technologies (cf. Deliverable 5.1, section 4.1, 
and sub-deliverable D 5.2.5) could help to offer self-learning personalization that uses 
former user inputs. To avoid tedious input as well as expensive data transfer it is helpful 
to store user information on mobile phones persistently. 

Besides personalization the most important feature when designing mobile applications is 
simplicity. This quality is not only compelled by the constraint of devices, but equally by 
the character of users. Functionality has to stand back for usability ([5], p. 7-8).
Important matters for users of mobile devices are:

• High grade of personalization (lower complexity, higher value)

• Local storage of as much information as possible (avoid long/expensive transfer)

• As simple as possible (consider user’s point of view)

• Only as complex as necessary (reduce functionality as far as possible).
One big challenge in the design of mobile applications is the diversity of mobile devices. 
Dozens of different screen resolutions, input options and user interfaces need either a 
development that fits the application to various device properties or an abstract 
programming interface that lets standardized devices consider how the user interface 
should behave and be displayed.

3.2.4 Relevant projects with mobile devices

Useme.gov: http://www.usemegov.org
Mobile Phones for Youngsters: http://www.evoice-eu.net/, See also

http://www.ccre.org/news_detail_en.htm?ID=602
MobiLife – Life goes mobile! www.ist-mobilife.org

3.3 TV based interaction and delivery

When speaking about TV-based interaction and delivery, mainly the advantages of digital 
TV are expressed, such as stated in [19]: Digital TV has a much wider choice of TV and 
radio channels than a common TV. For digital TV, four or six digital channels are being 
offered instead of one analog. And the number of channels will increase in the future. As 
a consequence, a higher flexibility for broadcasters is offered in current and future digital 
TV as well. Although digital TV has a compression of signals, it has a better picture and 
sound quality. 
Several interactive services are already offered via digital TV [19]:

• Integration of web technology

• Video-on-demand (the world’s most popular interactive service for TV)

  
84 Radio Frequency Identification

http://www.ist-mobilife.org
http://www.ccre.org/news_detail_en.htm?ID=602
http://www.evoice-eu.net/
http://www.usemegov.org
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• Media Integration (banking, shopping, games).
In terms of different types of multimedia services, three levels of interactivity can be 
distinguished [19]:

• Local interactivity, i.e. no return path such as multi-camera angle or replay chosen 
“locally”

• One-way interactivity, i.e. sending messages to the service provider, e.g. for 
voting

• Two-way interactivity (“true” interactivity), i.e. a user gets a response on his/her 
message from the provider via the return path or the broadcast channel.

The two-way interactivity can further be differentiated between two levels:

• low level: view data send back, e.g. pay-per-view

• high level: continuing two-way exchange, which is fundamental, e.g. for chat.
Another model of interactivity is shown in Table 3; it distinguishes five levels of 
interactivity [19]. 

Level Description Applications Forward 
Channel

Return Channel

0 Call to the service 
provider by the 
viewer

Pay per view, pay 
TV

Broadcast 
Network

Usually telephone

1 Pseudo-interactivity Teletext, Internet 
access, games

Information locally 
stored on TV

2 Basic interactivity 
from remote control

Commerce, Internet Wireless (e.g. GSM, 
DECT, UMTS) is 
plug free and doesn’t 
require professional 
installation
Integrated return 
path: suitable for 
cable the antenna 
can be used for the 
back signal

3 Use of return 
channel for video 
reception

Video on demand; 
internet video 
streaming, video 
telephone, two way 
video

Switched 
Network

Telephone up-to-
date with: 
ISDN/ADSL/UMTS

4 Network with full 
service

Two way video; 
professional use i.e. 
telemedicine, 
videoconferencing

Modem cable; 
VSAT (satellite)

Table 3: Levels of interactivity
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The change from cathode ray tube to LCD and the general extension to higher 
functionality in the world of consumer devices might open the users’ minds for new 
applications based on the good old TV.

However, one also has to be aware of the fact that most people just want to soak up / 
absorb / consume (what's on) the television / TV and relax while doing so (let televison 
just wash over them). Pagani emphasises that this is a very passive occupation, with some 
consumer usage characteristics as follows [19]:

- heavy video
- Information is medium because of one-way communication (cf. D5.1)

- Consumption is entertainment-based (more a leisure activity than a learning 
environment)

- Social/family access
- Centrally generated (by the service provider)

- Passively received, user is unable to influence content flow (linear in form)
- Long form programs.

If we succeed in turning around the passive consumption towards a more active 
interaction, an innovation path between television and online services may be exploited 
([19], p. 49). An important point are above mentioned features, with which digital TV 
offers more choice of (specialized) programs and therefore a more personalized program 
set. Also, in future TV, receiving via set top box or decoder (size of VCR, close to TV 
set) may be integrated.

3.3.1 Interaction with TV interfaces

Studying the input devices in more detail unveils that TV has a lower portability than PCs 
and mobile phones. Apart from that, the size of input devices for TV is small in 
comparison to the PC. Table 4 [19] reports the differences in devices. 

Characteristic TV PC Mobile phone

Size of display device Large Large Small

Size of input device Small Large Small (keypad)

Portability Low Medium High
Table 4: Physical Characteristics of Consumer Devices according to Pagani [19]

Chorianopoulos [9] states that interaction techniques for interactive television are 
complex and difficult to use for a wide range of viewers, because there is a higher 
complexity than for analogue TV (e.g. the number of channel or multi-dimensional 
navigational metaphors). The author further points out that digital TV is too near to PC 
interfaces, and remote control for interacting via digital TV is yet too complex for a broad 
range of users. The traditional user interface is not adequate for the ordinary TV viewer. 
Another aspect is that TV is a shared medium, while mobile phones and PCs are almost 
always personal devices.
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In a study reported in [11], different interaction devices have been analysed. The results 
showed that users preferred multimodal systems with combined speech and remote 
control. Further on, the study pointed out that speech interaction provides a good 
environment for speech control (privacy), while the limited interaction with the device 
and the need for convenient user interaction claim for alternative input devices.
In interacting through digital TV, interaction with any device requires a proper user 
interface (UI) for a wide range of users. Chorianopoulos [9] defines a set of 
characteristics of a good UI for digital TV interaction devices:

• fast task completion

• consider entertainment, laid-back posture, visual language

• aesthetically pleasing UI over efficiency

• depending on application (entertainment, learning, game-play)

• traditional UI-concepts can not be adopted without regarding the specifics of the 
context and purpose

• support familiarity

• user is regarded first as a viewer and then as a user.

3.3.2 Channels for TV based applications

A number of channels exist for TV-based applications. We distinguish among three types: 
broadband TV, uplink via IP connection (can also be a dial-in), and broadband internet. 
For the transmission, DVB and Internet Protocols can be differentiated. DVB standards 
are published by the European Telecommunications Standards and they cover large 
geographic areas. The history of the DVB standards began in 1994 with the DVB-S 
satellite transmission standard, and is now a de facto world satellite transmission standard 
for digital TV applications. There is a list of related standards, but our focus rests upon 
the DVB-C, DVB-T and DVB-S standards. 
To give an overview of transmission protocols, some characteristics of DVB and DSL 
standards are given below:

• Wire (DVB85-C) (coaxial, optic fiber cable delivery mechanism)
o Large number of channels

o DVB-C is closely related to DVB-S
o based around 64-QAM, although higher order modulation schemes are 

also supported
o no direct return channel available, so the interactivity must be provided, 

e.g. over telephone uplink
o Broadband interactive services can be integrated

o Can also implement internet and telephone services and therefore replace 
these additional networks (and costs)

  
85 DVB = Digital Video Broadcasting, http://www.dvb.org
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• Wireless (DVB-S) (satellite)
o Coverage for large geographic areas
o Vast quantity of channels, great transmission capacity

o No direct return channel available (interactivity can be provided e.g. over 
telephone uplink)

o Broadband interactive services can be integrated
o Can also implement internet and telephone services and therefore replace 

these additional networks (and costs)

• Wireless (DVB-T) (airwaves)

o the youngest of the three core DVB systems and the most sophisticated
o allows service providers to match, and even improve on, analogue 

coverage - at a fraction of the power
o extends the scope of digital terrestrial television in the mobile field, which 

was simply not possible before, or with other digital systems
o Regional

o Limited number of channels

• Internet Protocol, e.g. Digital Subscriber Line (DSL)
o At least 6 Mbit 

o Download speed of consumer DSL services ranges from 256 kilobits per 
second (kbit/s) to 24,000 kbit/s

o No broadcast (not enough channels available)
o On-demand mode for digital TV via remote server (experience of 

switching between different channels locally)
§ Consequently, on-demand mode can provide unlimited number of 

channels
o Uplink and therefore interactivity inherently integrated.

3.3.3 Range of applications

A lot of applications exist, which can be offered also via digital TV. The Electronic 
Program Guide (EPG) is such an example. According to Pagani [19] ”EPG is an essential, 
navigational device allowing the viewer to search for a particular program by theme or 
other category and order it to be displayed on demand. Ultimately, EPGs will enable the 
TV set to learn the viewing habits of its user and suggest viewing schedules”. Another 
example is pay-per-view with video-on-demand or TV shopping, with the presentation of 
the products. Sometimes it is possible to purchase the products directly. Furthermore, 
interactive games and convenient business applications are offered via digital TV, e.g. 
small web games, or TV banking. 
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4 Importance of mobile technologies and digital TV channels 
for eParticipation

4.1 Mobile technologies and devices

The importance of mobile devices and technologies has already been stressed in several 
reports of Demo-net (e.g. D1.1 or D5.1). Different reasons exist for the special interest in 
mobile technologies being explored for eParticipation although these have lots of 
restraints when compared with PCs and fixed line internet connections. In digging deeper 
into the issue of mobile devices (cf. discussion chapter 3), only PDAs or mobile phones, 
which are connected to a mobile network provider and which might be used on the run, 
can be considered real mobile devices. At a first glance, the largest (and often single 
spotted) benefit of such mobile technologies is that these enable a consumption of 
services and applications on the move. 

In regards to eParticipation, further advantages are being offered by mobile channels, 
such as:

• High diffusion

• Personalization

• Localization.
The advantages are detailed in the subsequent sections.

4.1.1 High diffusion

Before GSM became widely diffused, the analog mobile telephone networks in Europe 
had not the state of a mass media. Device costs as well as rates of calls and calling plans 
were relatively high so that only those who severely needed mobile communication could 
afford it. Due to the fact that the technology was not yet mature and powerful enough, 
these analog networks even never intended to provide access to the main part of the 
population. 

The (technologically and economically) standardized GSM technology made it possible 
to provide mobile access to a mass-market. Business competition, higher demands and 
effective production techniques enforced one another. By that, calling plans, calls and 
devices got permanently less expensive. This led to over 550 million subscribers in 50 
European countries86. Until today, the spread of mobile phones in western European 
countries almost reached market saturation. Eastern European states catch up with a 
growth of over 40% per year87. If the economic divide (as one stage of the digital divide) 
in industrialized countries is a non-issue, then there is definitely no such divide regarding 
mobile phones [16]. 

  
86 Data: http://www.gsmworld.com/gsmeurope/
87 GSM Subscriber  Statistics: http://www.gsmworld.com/news/statistics/
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The mobile phone has become the electronic device or maybe even the computer of all 
social classes and a lot of citizens without PC and Internet access can be reached with 
mobile service distribution. Table 5 illustrates the significance of mobile connections in 
terms of telecommunication access in the 25 EU Member States [13]. 

Internet Access 43,0%   (of households)

Broadband Internet Connection 10,6%   (of population)

Fixed line connections 49,6      (of 100 citizens)

Mobile connections 89,6      (of 100 citizens)
Table 5: Telecommunication Access in the EU (25 Members, 2004) [13]

Even though the numbers for the mobile connections have to be put into perspective of 
the fact that many citizens have more than one mobile connection at their disposal, the
penetration of nearly 90 % shows the impact of mobile technologies and their advantages 
over fixed line connections. Also the number of fixed vs. mobile connections has to be 
considered properly: fixed lines are usually serving several citizens in a common 
household, while a mobile phone is rather a private device owned by a person.

Mobile technology needs to be investigated also for its use in eParticipation. Since this is 
the mostly spread device and channel, it has a high potential to reach out widely. 
However, so far we are lacking proper applications in eParticipation for such channels 
and devices.

4.1.2 Personalization

As shown above mobile telephony expresses a unique and omnipresent form of human 
communication. The telephone is no longer an interface of a ménage or a firm but has 
emerged to a personalized anchor of communication and information. A mobile phone is 
my phone and a call number is my personal number at which only I myself can be reached. 
By that highly personalized services get feasible and this opens a new range of 
possibilities for both, providers and customers. 

The advantages of personalization and wide penetration entail that mobile communication 
and devices have a high potential for eParticipation, which needs yet to be explored.

4.1.3 Localization

More than with all other types of information access, additional information about the 
user’s position and situation can be explored when using services based on mobile 
phones. More specifically, context-based and location-based services can be introduced 
which offer higher functionality and an optimized usability (which are otherwise mutually 
exclusive attributes). These services may also be explored for eParticipation services.

Future installation of GPS or equal systems into mobile phones ex factory will further 
advance such possibilities. 
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4.2 Digital TV

In respect to digital TV, the spread is not yet equally broad in different European
countries, although initiatives to provide DVB options have been launched widely. Other 
problems of digital TV are that interaction is rather complex, and users may not have yet 
the proper TV and interaction devices. Digital TV is seen to become more relevant in the 
near future, when a broad range of services is available and the population has migrated 
to new devices. However, when this will have happened, digital TV may be an instrument 
available per family / household. And for eParticipation actors, it may become a means to 
reach out to every citizen in collaborative social contexts, where themes of local 
democracy and political decision-making may be discussed via digital TV.
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5 Impact of devices and channels on eParticipation

Deliverable 5.2 aims at investigating emerging tools and technology for eParticipation. 
The specific report on devices, channels and mobile technologies aimed at investigating 
general aspects of channels (wired and wireless) and devices (fixed and mobile) with the 
purpose to gather a better understand of deploying certain channels and devices for 
eParticipation. Issues relevant for implementing eParticipation solutions, which can be 
identified at the side of the interaction devices and the transmission channels, are among 
others the bandwidth, the reliability of connections, the processing power, the options of 
the device’s interfaces and the user mobility (cf. as well a discussion in deliverable D 5.1 
section 6.4). These aspects are further elaborated in respect to two different perspectives:

• User’s Perspective: Does a transmission channel / an end device support a user to 
o read and understand information?
o form an opinion on a subject?

• Provider’s perspective (e.g. government): Do these technologies and devices help 
to

o provide information?
o collect information?

The advantages and disadvantages of certain device types and channels will be related to 
the work in D5.1 (section 2). The questions are: What is useful, what is not useful, and 
which eParticipation areas can be supported best? If necessary, the user and provider 
perspectives will be further differentiated in terms of the stakeholders’ special foci. These 
stakeholders could be citizens, politicians, government or others (see also D 5.1 
discussion on the stakeholders of eParticipation).

Table 6 shows the differences between the consumer expectations on different devices 
and channels introduced in this sub-deliverable. As stated in [7], PCs are not considered a 
shared device, while TV is. Mobile phones are much individual mediums.

Consumer expectations in 
TV space

Consumer expectations in 
PC space

Consumer expectations in 
the mobile phone space

Medium, stable pricing of goods High, unstable pricing of goods Low unstable pricing of goods

Infrequent purchase (one every 7-
11 years)

Frequent purchase (every 18 
months to 3 years)

Frequent purchase (every 18 
months to 3 years)

Little requirement for software 
and peripheral upgrades

High requirements for software 
and peripheral upgrades

Medium requirement for software 
and peripheral upgrades

Works perfectly first time Probably will not work perfectly 
first time

Probably will work first time

No boot-up time Long boot-up time No boot-up time

Low maintenance High maintenance Low maintenance

Low user intervention High user intervention High user intervention

Little of no technical support 
required

Substantial technical support 
required

Little technical support required

Table 6: Differing Consumer Expectations for Different Platforms [19]
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Barriers for the wide use of PCs and the Internet in eParticipation contexts are usability 
and costs. The assumptions that PCs are foremost for well educated, skilled and rich 
populations [7], while rural areas and socially and economically weaker populations and 
individuals cannot afford it (i.e. a high risk of digital divide), are no longer that high of 
risk, since PCs have become affordable by almost everyone by now [16].
According to Brown [7] “…computers have been seen by many as nerdy, boring, 
unsociable, unhealthy and – as a killing blow – male”. With many joint computer games, 
at least the young generation is embarking on PCs and network connections. However, 
still local differences exist with broadband or no-broadband. A chance is WiMAX, 
because rural areas will be better provided with broadband internet allowing always on 
connections.
Some social groups adapt to mobile communication faster, which could be an opportunity 
to advance digital inclusion through mobile computing devices [28].
Members of teams must often be able to make decisions by interacting with a large 
number of people and be geographically mobile at the same time [25].
To avoid a usability divide, the target eParticipation applications have to fulfill user needs 
of all target groups. An adjustable application that fits many kinds of user groups would 
be desirable, but is difficult to implement. Consequently, trade-offs need to be decided. 
These should not be on the side of weaker groups.
Another aspect to be considered properly relates to digital TV [7]: often, groups often 
jointly watch TV. The problem here is that the strongest individual / group will dominate, 
compared to the power over remote control. Yet, TV could also be a powerful approach 
to involve the uninvolved, those who do not participate actively by searching for
information and active participation. They could be involved while just consuming TV 
offers by giving them an option to take part (e.g. polling or chat).
Citizens with special needs (e.g. blind citizens) have their own devices to interact and stay 
tuned. The availability of such devices has to be taken into mind when developing 
eParticipation tools and applications, i.e. offers need to be available on any device 
suitable for the purpose without excluding certain stakeholder groups. Accessibility can 
be achieved by focusing once more on the same needs that apply to general usability: 
Simplicity and unambiguousness. 
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6 Concluding remarks

When discussing about emerging eParticipation tools, proper understanding of the end 
devices and the channels employed for specific applications has to be acquired. Devices 
are the primary means through which stakeholders participate and interact with an 
application or with other stakeholders in a virtual environment. 

Since not every device is suitable for every eParticipation area and application aimed at, 
decisions and designs for eParticipation applications have to be made thoroughly. Trade-
offs need to be compensated as much as possible in order not to delimit the outreach of 
the application. Also the transmission channels and their limitations need to be taken into 
account. 
The sub-deliverable at hand has investigated the specific characteristics of channels and 
devices in general, and in respect to eParticipation. However, one has to notice that much 
of the discussion on devices and channels is not specific to eParticipation areas 
respectively – any application in business and government has to cope with such 
restrictions of end devices and channels. 
The main arguments of discussion were:

- limitedness of channel / devices
- restricted availability (digital divide)

- outreach of channel 
- penetration of devices.

These arguments have an impact on eParticipation tools and applications and, 
consequently, need to be studied well when developing eParticipation solutions. The 
discussions in this sub-deliverable should provide some better insights.
As regards the future, trends indicate the following aspects:

• Convergence of devices 
• Convergence of channels
• Ubiquitous computing

These may have further impact on the success and development of eParticipation tools 
and applications. Further research is needed to understand the impact thereof for specific 
eParticipation environments. 
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Conclusions and Reflections on the Emerging Technologies for 
eParticipation

In this report we have covered a wide range of tools and technologies, at various levels of 
maturity from established to emerging to conceptual, and each in turn shows strengths 
and weaknesses for the enhancement of eParticipation.
The report has identified the main problem areas for each tool and technology in turn. 
Often the tools discussed suffer from the fact that they are designed and implemented for 
other or more general uses than eParticipation, resulting in mis-applied focus, inefficiency 
and poor user adoption. There is a wide-ranging misconception that existing tools can be 
easily adapted for use in eParticipation (a view often forwarded by stakeholders/providers
trying to advance their already existing solutions) and that a diverse selection of disjoined 
tools each serving their own purpose will prove successful. It is apparent that we need 
fewer, more comprehensive platforms ensuring interoperability and integration with a 
wide range of facilities specific to eParticipation. 
The fact is that sometimes subtle differences in focus can have disastrous results with 
respect to public adoption of the tools and technologies and their usefulness in the context 
of eParticipation. Often a lack of research hampers the advancement of the technology 
and its successful application for eParticipation.
In this report we have discussed the potential use of some examples of tools and 
technologies emerging in the eParticipation fast growing scenario. Here are listed some of 
the important issues raised within the subsections of this deliverable such as the devices, 
access and information structure for knowledge sharing. 
When discussing about emerging eParticipation tools, proper understanding of the end-
user devices and the channels employed for specific applications has to be acquired. 
Devices are the primary means through which stakeholders participate and interact with 
an application or with other stakeholders in a virtual environment. One must notice that 
much of the discussion on devices and channels is not specific to eParticipation areas 
respectively. 
The main arguments of discussion were the limited use of channels and the restricted 
availability. These arguments have an impact on eParticipation tools and applications and, 
consequently, need to be studied well when developing eParticipation solutions. 
As regards of future channel selection, trends indicate the following aspects:

• Convergence of devices 
• Convergence of channels
• Ubiquitous computing

These may have further impact on the success and development of eParticipation tools 
and applications especially those controlled by other means and methods. Further 
research is needed to understand the impact thereof for specific eParticipation 
environments. 
Argumentation Support Systems can help participation in various kinds of goal-directed 
dialogues in which arguments are exchanged. Their potential relevance for eParticipation 
is apparent, since the goal of eParticipation is to engage citizens in dialogues with 
government about such matters as public policy, plans, or legislation.  Surely 
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argumentation plays a central role in this process.  In a public consultation, for example, 
citizens are given an opportunity to not only make suggestions, but also support these 
suggestions with arguments but this is not done by using specific argumentation systems.  
This report discussed number of argumentation support systems and associated tools. 
Some of these focus on the visualization of arguments and here the graphical notation and 
user interface are important features. Others focus on providing analysis of the situation 
but typically with a more limited graphical user interface. The systems presented allow 
users to access various levels of information, to be able to focus on specific information 
and to have the ability to organize the gathered data to construct an effective argument –
all of which are required for eParticipation. 

Knowledge management tools and technology adopted from the eBusiness world are 
proving to be the back-bone of the knowledge industry. Simultaneously a knowledge 
based industry can not function with out an efficient collaborative system enabling the 
sharing of information and knowledge through the growing dispersed manners of 
teleworking and globalism.
In a recent Demo-net workshop88 dedicated to KM in e-participation, the following needs 
to research KM in eParticipation where identified-some of which are closely related to 
collaborative system needs:

• What kind / types of knowledge need to be managed in e-participation?
• Which KM techniques and tools are available and are suitable for which e-

participation context?
• What are the challenges related to KM processes, technologies applied to e-

participation: 
o Integration of KM processes into e-participation contexts
o Knowledge for managing innovation
o KM for recording decisions 
o Mapping KM processes to the policy lifecycle (see D 5.1)
o Ownership of knowledge and KM processes
o Different stakeholders have parts of ownership
o Role of facilitator in the e-participation context
o Scope of different types of knowledge
o Instrument for evaluating different types of knowledge
o Subsidiarity of knowledge – relevant to the appropriate government level 

(local, regional, etc.)

The concepts, tools and technologies introduced in this sub-deliverable indicate that there 
is a large potential for applying proper KM processes and support tools in e-participation 
contexts. However, focused research is needed to gather a better understanding and to 
develop recommendations and guidelines on how to implement and integrate KM in e-
participation tools and applications
In eParticipation there is a clear requirement to better understand how technology can 
support informed debate on issues but there are a few main obstacles in achieving this. 
The first is that the public deliberation is typically on complex issues and therefore there 
are typically a large number of arguments and counter arguments to consider which when 

  
88 The workshop took place on 5th of December, 2006, at ICCS, Athens. The minutes were recorded by 
Dimitris Apostolou (ICCS).
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presented in linear text can be confusing for the public at large. Secondly, it is not 
obvious that many people actually have the necessary critical thinking skills to deliberate 
on issues. In can be seen that the type of argumentation support systems and tools 
described in this report have the potential to add value to current eParticipation methods. 
Thirdly the usefulness of the information collected and stored needs to structure in an 
accessible way for creating new knowledge with advanced KM and made available in 
user-friendly, easily accessible collaborative environments. And the user must have some 
freedom of channel emphasising the importance of Natural language processing, 
ontologies and semantic webs to the enhancement of eParticipation.
All of the above should make it clear that there are no tools already available. That it is a 
misconception that single tools do already exist that fit the purpose. It should be clear that 
we need comprehensive platforms with a wide range of facilities and that there are many 
emerging technologies with good potential emerging or already available but there is lack 
of research, lack of integrating the many different tools available, the lack of standards 
that ensure interoperability. 
Research is needed, research involving both testing and trying with the end user in well 
structured pan-European pilots.  It becomes painfully obvious when looking at the 
advancement taking place in the on-line game world where hundreds of thousands of 
youth and adults share a cyberworld through the ultimate use of available multimedia, 3-
D and visualisation technology, as well as extensive knowledge management to collect 
and distribute all undergoing events and creations how far we are behind in using these 
technologies for the advancement of eParticipation in the context of eGovernance.. 

6.1 Future of eParticipation

The reader may ask himself why new technologies important to the scene discussed like 
GIS based systems, three dimensional representation, visualisation; areas of artificial 
intelligence and so on were not discussed in this report. There is a good reason. Very little 
research is available in this fastest growing market of ICT’s and very little of it relates to 
the use of emerging technologies in eParticipation.
The tremendously exciting field of virtual world interaction has become feasible only 
within the last couple of years with the advent of Massive Multiplayer On-Line Games 
(MMOG), opening up countless avenues of research. The companies developing these 
games have found an entirely new set of challenges and problems unique to the melding 
of real and virtual universes, perhaps indicating both the possibilities and dangers of 
eParticipation when applied to such environments. But here also the industry and user 
communities are developing new collaboration systems and techniques, argumentative 
support systems, arbitration, negotiation and participation, all by direct experimentation.
This is the field of ICT fastest to make use of new and emerging technologies putting 
them to unforeseen uses. The use of semantic web, ontologies and Natural language are 
already entering the cyber world of games.
Even though the initial attractiveness of such systems tends to be the beautifully crafted 
gameworlds and colourful graphics, certainly providing unprecedented possibilities in 
user interaction and user interface tools, the powerfully immersive experience and sense 
of community should give us reason enough to conclude that in this direction lies.
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A word of warning must though be issued: eParticipation is eGovernance and must obey 
the rules of personal data protection, documentation, traceability and accountability.
However interesting and eye-catching the ICT world becomes eParticipation tools must 
abide the law and regulations. Also in this area the constrictions issued must be clear and 
therefore there is the need for multidisciplinary research team efforts when exploring the 
growing potential of new and emerging technologies to the advancement of 
eParticipation.
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