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1. Introduction

In this report we present findings from the ELOST foresight study, conducted within
Workpackage 4 (WP4) of the project. The main objectives of the Foresight analysis in
ELOST are:

Identification of emerging/future technologies with potential impact on the
provision of e-Government services in a time-horizon of 10-15 years.

Evaluation of the impact of emerging/future technologies on the usage of e-
Government services by low socio-economic status groups (LSGS).

Identification of technology gaps that could be bridged by future research and
development.

The resulting outcomes should provide inputs to the policy recommendations to be
elaborated in WP6.

Previous deliverables of WP4 (D4.1, D4.2) reported the results of the following tasks:
Review of relevant foresight studies and other technological publications, interviews
and workshop with experts, and formulation of technology-related questions to be
included in the ELOST online Expert Survey and the subsequent field surveys
(WP3).

The present deliverable reports the results of the main task in WP4, namely the
online Delphi expert survey. Main goal of the survey was to provide a useful
perspective on emerging technologies relevant to e-Government and likely to be
widely used in the next 15 years, including the assessment of their potential impact
on the use of e-Government services by LSGs. For completeness, we have included
some findings from the previous deliverable D4.1 as well as other technology-
oriented results from important EC reports about the future of e-Government.

The expert survey results were presented and discussed in two workshops: one held
in Vienna during the ELOST mid-term meeting on 13 February 2007, and the second
one (with the participation of external experts) held at Tel-Aviv University on 19
March 2007. The results of these workshops are reflected in the summary and
conclusion section of this report.

2. Previous studies on emerging technologies and th e future
of e-Government

Several studies that dealt with emerging ICTs and the future of e-Government were
reviewed in deliverable D4.1, with special attention to specific Technology Foresight
studies and analyses of relevant technology trends and visions. Notable works
include:

2.1 FISTERA (“Foresight on Information Society Technologies (IST) in the
European Research Area”)"

This extensive study dealt with IST in general and not specifically with e-Government
or LSGs. FISTERA extracted potential factors from the review of relevant future-
oriented studies, and conducted its own foresight study, including Delphi survey,
technology trajectories, and scenarios. A finding of particular interest to ELOST was

IR, Compano et atQutline of the FISTERA Results 2001-200Ftoceedings of FISTERA final
conference “IST at the Service of a Changing Eulmp2020: Learning from World Views”, Seville,
June 2005 http://fistera.jrc.es/pages/books/content%20FFC%2RIiD2outline.pdf



that “surprisingly little mission-oriented research targeted at reducing the Digital
Divide or increasing the participation of minorities in Information Society”. Several
major R&D challenges that emerged from the FISTERA Delphi® are clearly relevant
to e-Government services: “more user-friendly systems, enhancing the security of
transactions and personal information, enabling trust/ authentication of parties in IST-
mediated activity”. Selected technological domains (with potential impact on e-
Government) evaluated in the “Technology Trajectories” study within FISTERA were:
Person identification, Seamless ubiquitous access, Terminals/Wearable, Embedded
systems, and Content creation. (For detailed review see D4.1).

2.2 e-Government in the EU in the next decade: the  vision and key
challenges *

This IPTS report summarised the results of a workshop held at IPTS with the aim to
develop a balanced vision (and key challenges to realizing it) of e-Government in
the EU in 2010. Some emerging trends in public needs for e-Government were
identified. Issues of interface usability, simplification of procedures, multi-channel
access mix and security were emphasized.
Important technology-related research areas needed to ensure e-Government for all
were identified (for detailed review see D4.1):
technologies, interfaces and related service delivery models to ensure access
for all, such as: voice recognition, video, pictograms, texts and multi-lingual
systems.
technologies for managing and ensuring coherence, synchronisation and
maintenance of the different information elements of information in a
multichannel (mobile, TV, PC, paper, etc.) and multi technological
environment (voice, video, picture, text, etc).
Identification of different target user groups and their particular needs for e-
Government services (in particular, the techno-socio-economic factors that
contribute to the digital divide)
Identifying the needs of different target groups for specific access channels,
such as TV, mobile phone, PC, phone, personal interaction, paper, interfaces
and related multimedia technologies (such as voice recognition, video,
pictograms, texts and multi-lingual systems, etc.)
Ensuring balance between sufficient security in e-Government applications
(including identification services) and respect for individual privacy.

2.3 Towards the e-Government Vision for the EUin2 010*

This detailed and comprehensive report (that followed the one described in the
preceding paragraph) resulted from a study carried out in 2005 by the Danish
Technological Institute (DTI) and the European Institute of Public Administration
(EIPA). It provided insights about the longer-term (up to 2020) e-Government
priorities in Europe, and the role of research in this. Nine visions are developed,
regarding different goals and characteristics for e-Government and categorized by
three possible types of the future e-Government: networked, distributed and

2 THE FISTERA DELPHI: FUTURE CHALLENGES, APPLICATIONAND PRIORITIES FOR SOCIALLY
BENEFICIAL INFORMATION SOCIETY TECHNOLOGIES,
http://fistera.jrc.es/docs/RP_The FISTERA_ DelpHi.pd

Centano C. et al, “e-Governmeéntthe EU in the next decade: the vision and kellehges”, IPTS
Technical Rept. EUR 21376 EN, August 2004

4 3. Millard et al,'Towards the eGovernment Vision for the EU in 20R@search Policy
Challenges’ Edited by J. Berce et al, (IPTS-DG JRC), Finalftdversion, August 2006 (276 pages)



centralized. The report presented and described several technology research
challenges associated with these three potential types, such as Ambient
Intelligence/Pervasive networks, “natural” interfaces, different multi-channel solutions
(for different user groups), and more (for detailed review see D4.1).

For completeness we review below some more recent reports with relevance to
ELOST.

2.4 “e-Government 2020" - FP7 Research Stakeholder Co nsultation
Workshop

A special Consultation Workshop organized in 2005 by the EC eGovernment unit
dealt with various aspects of the eGovernment in 2020°. Innovative services,
concepts and supporting technologies were discussed with experts and stakeholders
from Europe, the US and other countries.
Focus line “Technologies for eGovernment 2020” identified ldentity/authentication
management Quality of service, Pervasive networks and Peripheral devices as
major topics of needed research. The workshop report details the following aspects
related to the infrastructure for building the eGovernment of 2020:

Holistic digital Information & Knowledge Management (Digital

Semantic Ecosystems such as persons, enterprises or politicians),

Customisable public services,

Advanced communication,

Cooperation and decision technologies, and

Intelligent virtual objects
According to the views expressed in the workshop, “In 2020 information and
knowledge will be virtually stored in cyberspace and will be accessible at anytime
and from anywhere. There will be digital agents in the semantic eco-system - such as
the digital semantic person, the digital semantic enterprise or the digital semantic
politician and the digital eGovernment presence [...] Government in 2020 will be
flexible and adaptive. Governmental organisations will be lean and will provide
seamless services. Not only will seamless services be the standard within
organisations but also between them and at various levels (interoperability). Citizens
will have the possibility to create and control their own personal services, according
to their individual life events and situation "

To realize this vision of “digital governmental semantic eco-system” the workshop
participants envisaged the utilization of diverse complementary technologies such as
Holographic storage systems, Distributed/diffused transaction systems, Semantic
Ecosystems, Complex event processing (modeling, simulation) and smart clothing
The workshop also envisaged in 2020 a highly reliable and secure multi-channel
human computer communication as well as computer mediated human-to-human
communication, leading to enhanced e-participation of citizens in the advancing
democratic process. All these could be enabled by technologies such as Peer-to-
Peer communicatios, Wireless networks, interactive TV, Natural Language
Processing, and Gesture communications

®“eGovernment 2020”, FP7 Research Stakeholder CatisultWorkshop, eGovernment unit,

Brussels, 26-27/10/2005. Available at:
http://ec.europa.eu/information_society/activitgegvernment_research/doc/fp7/fp7_egov_consultatio

n_report.pdf
% ibid




Besides multi-channel communications, the following participation-enhancing
technologies were mentioned’:

Socially aware avatars

Virtual and augmented reality

Simulation and gaming

Complex event processing

Automatic real-time data integration/analysis.
The workshop also envisioned a so-called “virtual citizens’ service manager” (VCSM)
via which citizens will interact with the governmental organisations in 2020. The
accessible-for-all VCSM can be a real person or virtual entity depending on the
individual needs of the citizen. Global unrestricted multi-cultural accessibility will be
enabled by highly natural (e.g. gesture-aware) interfaces (especially via familiar
devices like iTV, cell-phones), diffused multi-frequency wireless mobile networked
infrastructure, and processing of personal information collected by networks of
intelligent sensors (in accordance to the Ambient Intelligence vision)
It should be noted that the aforementioned workshop did not deal specifically with the
issue of LSGs. The e-Inclusion problem was mentioned in the workshop as an
important target for further research

2.5 “The Future of eGovernment: An exploration of IC  T-driven models of
eGovernment for the EU in 2020”

This more recent forward-looking study on the eGovernment in 2020 was published
in 2007, as part of an ongoing work on eGovernment carried out at the IPTS-IS Unit®.
Part of the study dealt with the identification of promising transformative technologies
which “enable the governmental scenery to change in such a way that societies are
more able to cope with these emerging societal challenges.” As stated in the study,
many existing technologies with transformative potential are not fully deployed yet in
the governmental realm and thus have not been able to fulfill their innovative
potential yet. Therefore, it is expected that in the coming 10 to 15 years
transformation will largely result from a process of adaptation and assimilation of
existing technologies.

In order to select most relevant technologies (from a very long list) the study defined
a “transformative technology” as a technology that is “broadly deployed has an
intrinsic transformative potential has reached a certain stage of maturity and has the
potential to stimulate disruption” Based on these criteria, the following 10 key
technologies (or more precisely categories of technologies) were selected

mobile devices (PDAs’, wearable computers, MP3-players, mobile phones)

intelligent agents (and robotics)

sensors

language processing technologies

semantic technologies

serious games

RFID (Radio Frequency Identification) and biometrics

ICT infrastructures (WiFi, WiIMAX, Broadband)

7 . .

ibid
8 v. Frissen, J. Millard et al, “The Future of eGawveent: An exploration of ICT-driven models of
eGovernment for the EU in 2020”, JRC-IPTS, EUR 2288 — 2007 Available at:
http://ec.europa.eu/information_society/activitgegvernment_research/doc/fp7/fp7_egov_consultatio

n_report.pdf

" Personal Digital Assistant (small palmtop computigsically with touch screen)



Web 2.0 technologies (social software)
GRID’

The study assessed the transformative impact of the technologies on different layers
of governmental roles and responsibilities (identified in another task of the study).
This has resulted in the identification and clustering of combinations of roles and
technologies into seven clusters. These were called “hot spots” in the study and were
then combined with four EU 2020 scenarios for eGovernment, taking into account
social, cultural economic, and institutional trends besides the technological trends
We summarise here the seven “hot spots” with focus on the selected technologies
that contribute to each of them:

1) Transparency provoking change:

As citizens and other stakeholders become more well-informed and more aware of
governmental activities they are better empowered to directly address governments
about their needs.

Impact of selected technologies:

PDAs and mobile phones provide ubiquitous access to information resources.

Web technology , workflow and knowledge management systems  stimulate the
creation and dissemination of digital information

Intelligent agents and semantic web support access to highly personalized
information

Infrastructural technologies such as broadband , WiFi and WIMAX support high
speed and large bandwidth data exchange

2) Changing accountability paradigms

Networked forms of governance enable citizens and other stakeholders to exert
influence on the process of accountability but at the same time requires from them to
participate in adopting responsibility for shared activities.

Impact of selected technologies:

Web technology and social software will stimulate cross-boundary cooperation and
the involvement of new stakeholders and therefore asks for new forms of
accountability

Workflow, knowledge management systems and intelligent agents enable to
computerise procedures and decision making and support a clear and unambiguous
practice

The monitoring rationale of technologies such as workflow and knowledge

management systems may increase quantification of the accountability process

3) New forms of policing and law enforcement

Private and civic players are more enabled to take over policing and law enforcement
roles, leading to co-production of roles or in a more radical scenario to
marginalization of the role of government.

Impact of selected technologies:

Devices such as PDAs and digital cameras extend existing surveillance capacity
and enable direct intervention in cases perceived to conflict with the prevailing rule of
law. May lead to a decentralisation of (police) tasks

Mobile infrastructures such as WiMax WiFi and Broadband enable operating staff
of public authorities to remain fully connected to the virtual infrastructures present
within offices, adding to the self-reliance capacity of operating staff and thereby
changing work processes and the work flow within public authorities

" The Grid is sharing computing power and data g®@pacity over the Internet, aiming ultimately to
turn the global network of computers into one ashputational resource.



Social software enables individuals to actively engage in public affairs and influence
decision making processes

RFID (Radio Frequency ldentification) and sensors provide the opportunity to create
fully automated surveillance systems

Semantic technologies enable more sophisticated surveillance systems that may
enhance and improve searching through massive databases for specific correlations

5) Changing the privacy paradigm
The role of government is ambiguous: intrusive in collecting more personal data,
protective in offering protective measures. Citizens can become more empowered to
keep control over personal data themselves
Impact of selected technologies:
The majority of the selected technologies such as web technology , social
software RFID, biometrics knowledge management systems  semantic web
intelligent profiling  workflow systems affect the privacy paradigm. The role of
technology in safeguarding the right to privacy is ambiguous: technologies are both a
potential protector and offender of privacy

They lead to an increase in the amount of gathered personal data

Technologies such as RFID lead to a direct coupling of the physical space with the
virtual space with immediate impact on privacy

The sophistication of manipulating data (in the literary sense) will increase, enabling
more sophisticated data search and profiling techniques

The sophistication of developing avoidance technologies and technologies to
remain anonymous in electronic communication practices (or in search techniques)
will increase as well

6) New countervailing powers

New forms of democratic participation will contribute to enhancement of
countervailing strategies; these forms are highly dynamic, volatile, pluralistic and
fragmented and challenge the traditional mode of representative democracy

Impact of selected technologies:

Social software and social network tools can enhance the -collaborative
communication, organisational ability and the informational position of individuals and
groups, and stimulate new forms of organisation and changes to power balances
PDAs and mobile devices enhance the decentralisation and personalisation of
communication and information sharing in organising and coordinating of interest
group activities

Electronic gaming, language processing and semantic technologies can
generate new ways for individuals and groups to create, learn together, use and
share information and knowledge amongst themselves, and thus develop new types
of organisations and power centres in the democratic landscape

7) Networked government

By increased sharing of authority, by-passing of traditional hierarchies and vertical
institutes, co-operation within government and with external stakeholders, external
stakeholders are empowered and roles for government changes

Impact of selected technologies:

Networking infrastructural technologies such as WiFi, WiMax, broadband and web
technologies support ubiquitous seamless connectivity and distribution of systems
and services between stakeholders, including users

GRID, knowledge management and workflow technologie s support the
optimisation and interoperability of ICT resources amongst stakeholders and could
lead to organisational realignments , re-structuring and process innovation

Social software, social network tools and technologi es for decentralised
service creation enhance information sharing and thereby promotes de-centralised



and networked collaboration, participation and alternative service provision, which in
turn stimulates new forms of organisation and changes to power balances

7) Intelligent and pro-active government

Technological tools enable a shift towards more pro-active governments, heading for
service leadership, user-oriented approach and context-awareness

Impact of selected technologies:

Wearables, sensors, intelligent agents, robots, RFI D, biometrics, GRID and new
tools for storage and retrieval  help to identify, collect and store information and
make it available to government for intelligent processing

Knowledge management systems, semantic web, web tec  hnologies, plus PDAs
and other mobile

devices enable governments to convert information to intelligent knowledge and
services, and thus to increase the pro-activeness through service innovations, and to
deliver services to different types of users in new ways

In the policy recommendations formulated in the study, the following technological
challenges were emphasized:
Technological interoperability and standardisation
Back office reorganization and one-stop shop approaches which, in
turn, require substantial process and workflow redesign that needs to
be translated into new information architectures. These new
architectures need to be flexible and open in order to be sufficiently
user-centred and dynamic
Stronger investment in technologies that enable smart ways of
cooperating and sharing or producing knowledge (collective
intelligence, open source and open content collaborative computing
tools etc), among relevant stakeholders in this more networked
environment
Ensure that networks and services are accessible to all, both on the
level of infrastructures, as on the level of services and the necessary
user-friendly interfaces.
Stimulate the use of technologies which are designed to cope with
potential information overload (e.g. smart search engines, tagging
technologies etc. that are developed in social networks and in the
context of user-generated content)
Reduce the dependency on ICT-infrastructures and related services or
build in necessary safeguards (this requires an approach to cope with
“critical information infrastructures”)

The literature review, the interviews and workshops carried out in the first phase of
WP4 provided an important background information and basis for the design of the
web-based expert survey the results of which are presented in the following chapters
of this report.

3. The ELOST Expert Survey

3.1 Delphi Survey Methodology

The Delphi Survey is one of the common foresight methods employed by many
countries and organizations in order to support the process of shaping national or
regional policies, in light of future anticipated technological and/or societal
developments. The method is based on an anonymous interaction among a group of



experts, through repeatedly circulated questionnaires. Usually such surveys are
performed in two rounds or more, especially when the first round reveals significant
disagreements among the experts. In each subsequent round the experts are
informed about the results of the previous round (feedback) and can re-assess their
judgments accordingly. In this way an iterative (anonymous) group interaction is
achieved among the experts. In many cases, two rounds of such a process are
sufficient to achieve a convergence of the responses to a reasonable consensus.
Persisting disagreement on certain topics can also provide important information to
decision makers. The Internet provides an opportunity to involve many experts all
over the world in online Delphi surveys, including the possibility of real-time
feedback.

It is important to note that expert surveys such as the one presented here reflect
professional estimates and judgments of the participating experts, and not
expectations or wishes. Delphi expert surveys are an important and widely used tool
in foresight. Online Delphi surveys are a valuable tool for elicitation of knowledge
from a large number of experts and obtaining their collective opinion, as well as
important insights of specific experts who are stimulated by the survey mechanism to
submit their views. The expert judgments enable useful analyses and priority-setting,
and stimulate further discussions on the future-oriented issues.

3.2 ELOST Expert Survey Questionnaire

The online (web-based) survey consisted of several future-oriented statements
regarding e-Government, with special attention to the potential impact of emerging
technologies on the use of e-Government services by LSGs. The statements were
selected and formulated based on the previous deliverable (D4.1) and on
consultation with ELOST partners. Of course, as in every expert survey, an inevitable
compromise had to be made between the desire to cover as much diverse issues
and technologies as possible, and the necessity to refrain from a too complex and
time-consuming questionnaire.

First draft of the survey questions was formulated in August 2006, and a web-based
guestionnaire was designed, based on the “Surveylet” software tool developed by
Calibrum. The questionnaire was tested in September 2006 in a pilot survey with 13
participants and some maodifications were made. The first round of the full-scale
survey was conducted in September-October 2006. The second round was run in
November-December 2006. In the second round, the respondents could see in each
guestion (by opening a “window”) a graphic presentation of the first round results
(distribution of answers). Thus they were given the opportunity to re-assess their
judgment taking into consideration the aggregative results of the first round.

The questionnaire included the following questions:

Part A: Personal information (name, gender, country of residence, fields of
expertise & experience)

Part B: General/background questions
1. Please rank the following technology-related bar riers to the use of e-
Government services by LSGs, in terms of their sign ificance (1-very low, 5-very
high):

Unfriendly interface

Authentication problems

Limited access channels for communication

Insufficient broadband coverage

Insufficient security and privacy protection

Other significant barriers (please specify)



2. In the year 2020 most citizens will access e-Gov  ernment services through...
(multiple answer possible)

PC (desktop or portable)

Fixed telephone

Mobile telephone

Interactive TV

Kiosks / public terminals

Personal Digital Assistant (PDA), or similar device New interface devices

(please specify)
3. Please rank your level of agreement with the fol  lowing statement:
In the year 2020 ALL governmental and municipal ser vices are available
anytime and everywhere via electronic channels (1-strongly disagree, 5- strongly
agree)

4. Thinking forward on the year 2020: what is the s  hare of persons from LSGs
who routinely use e-Government services (e.g. paym ents, filling online
forms)?

Less than 25%

25- 50%

50-75%

More than 75%

Part C: Future-oriented statements on new technolog ies
5. In this part the participants were asked to conside r the following selected 11
technologies relevant to e-Government (plus additional technologies that they were
encouraged to add), and to assess their times of widespread use and their potential
impact on different areas of difficulty encountered by persons from LSGs.

Advanced speech recognition  (natural language, speaker-independent)

Ambient Intelligence (Aml)

Virtual/Augmented Reality

Automatic translation  (near real-time)

High-Speed Broadband Communications  (~100 Mbps or more, e.g. FTTH-

Fiber to the home)

Interactive TV

Smart Cards (used as identity cards, e-passports etc.)

Wearable Computing

Future Web Technologies (Web 2.0 and beyond, Semantic Web,...)

Advanced authentication/security technologies

Advanced Mobile/Wireless networks  (3G/4G and beyond, WiMax,...)

Other technologies (please specify)

For each technology the respondents were asked to indicate:

(a) Their level of personal expertise in the technological field addressed (‘expert’,
‘knowledgeable’, ‘familiar’ or ‘unfamiliar’. If unfamiliar, the respondent was asked to
skip and proceed to the next technology)

(b) When is the technology under consideration likely to be widely and commonly
used (before 2010, 2011-2015, 2016-2020, after 2020, never)

These are in fact “families” of technologies andhtgological trends/visions (enabled by specific
technologies). We preferred to elicit the expeadiginions on these broader terms since an inevitable
compromise had to be made between the desire &r @s/many diverse issues and technologies as
possible, and the necessity to refrain from a womex and time-consuming questionnaire.



(c) The impact of the technology (highly beneficial, beneficial, not beneficial,
irrelevant) on the use of e-government services by the following segments (i.e. areas
of difficulty) of LSGs:

Persons lacking technology oriented skills

Persons from low income households

Persons with limited or no access to the Internet at present

Persons lacking motivation to use e-Government services

Part D: Concluding questions

6. Please rank the three technologies (listed in th e previous part) that are likely
to have the highest impact on the inclusion of LSGs in e-Government in the
year 2020.

7. Please submit any comments you might have regard  ing the above questions

Finally, the respondents were asked two dissemination-related questions:

Do you wish to receive the report on the survey res  ults when available?

Do you wish to receive additional ELOST publication s (newsletters, reports)?

In each question the respondents were encouraged to submit comments in free text,
in addition to their answers to the “closed” questions.

4. Results of ELOST experts survey
4.1 Respondents statistics

Over 650 email invitations were sent to potential respondents. An effort was made to
reach a reasonable mix of different areas of relevant expertise, as well as a
reasonable mix of respondents from academic research, business, public policy etc.
92 respondents participated in the first round. In the second round the number was
higher: 154 respondents.

In the questions about specific technologies (part C) the respondents were asked to
self-rate their level of knowledge in each technology: “expert”, “knowledgeable”,
“familiar” or “unfamiliar” (if unfamiliar the respondent was requested to skip the item).
Therefore, the number of respondents in each specific technology question (part C)
was lower than 154, and varied from 92 to 124 per technology.

The 154 respondents come from 34 countries — see Fig. 1 and Table 1. Most of them
are from Europe (129 respondents, 84%). 11 respondents (7%) are from North
America, 7 respondents (4.5%) are from Israel, and the remaining 7 (4.5%) come
from other parts of the world. The “Other” in Fig. 1 include 19 countries with 1-3
participants each (for details see Table 1).
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Table 1: Participation by countries

Fig. 1: Participation by countries

Country N
Austria 8 Italy 13
Belgium 2 Luxembourg 1
Brazil 1 Malta 1
Bulgaria 5 Mexico 1
Canada 3 Namibia 1
Chile 1 Netherlands 10
China 1 New Zealand 1
Colombia 1 Norway 4
Denmark 1 Slovakia 1
Dominican Republic 2 Slovenia 1
Egypt 1 South Africa 1
Finland 16 Spain 8
France 12 Sweden 4
Germany 17 Taiwan 1
Greece 8 UAE 1
Ireland 4 UK 6
Israel 7 us 8
Total 154

The respondents’ characteristics in terms of expertise and experience are shown in
Fig. 2 and Table 2. Participation by age and gender is shown in Table 3.

Experience (Fig. 2): Most respondents (54%) are technology experts, 18% are
experts in public policy, 3% have special expertise in problems of socially
disadvantaged groups, and the main expertise of 9% is marketing.
Experience/affiliation (Table 2): The majority of respondents (62%) are academic
researchers, 18% are involved with industrial R&D or IT production/provision, 14%
work in governmental organizations, and 3% belong to NGOs.
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%

Other
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Fig 2: Participation by areas of expertise

Table 2: Participation by experience/affiliation

N %

Academic research 96 | 62%
Central/regional government 15 | 10%
IT producer/provider 15 | 10%
Industrial R&D 12 | 8%
Local government 6 4%
Non governmental organization | 5 3%
Other 5 3%
Total 154 | 100%

Table 3: Participation by age and gender

Age:
21-30: 9%; 31-40:34%; 41-50:31%; 51-60: 21%; 61-70: 4%; Over 70: 1%
Gender: 25% female, 75% male.

4.2 Technology-related barriers

The respondents were asked to rank several technology-related barriers to the use of
eGovernment services by LSGs, in terms of their significance (very low=1, low=2,
medium=3, high=4, very high=5). Results are presented in Table 4 and in Fig. 3.

The results show that unfriendly interfaces and limited access channels for
communication are perceived by the experts as the most significant barriers, scoring
3.75 and 3.58 respectively (close to “high”). Over 22% of respondents think that
these barriers are “very high”. Authentication problems and insufficient broadband
coverage scored 3.37 and 3.17 respectively (medium-high, closer to medium).
Insufficient security is perceived by the experts (rather surprisingly) as least
significant barrier, scoring 2.95 (medium).

Table : Technology-related barriers (% of all respondents and mean score)

very Low | Medium | High | very Mean
Barrier low (1) | (2) (3) (4) high (5) | Score
Unfriendly interface 3% 8% 24% 41% | 24% 3.75
Limited access channels for | 2% 14% | 26% 35% | 22% 3.58
communication
Authentication problems 4% 20% | 28% 31% | 17% 3.37
Insufficient broadband 4% 24% | 36% 23% | 13% 3.17
coverage
Insufficient security & privacy | 9% 25% | 38% 18% | 10% 2.95
protection

Fig. 3 presents the difference in experts’ attitudes toward the barriers, according to
their areas of expertise. Evidently, respondents from business/marketing fields tend
to attribute the highest importance (4.3) to the barrier of limited access channels,
more than other experts.
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Fig 3: Technology-related barriers by respondent’s area of expertise

Other additional technology-related barriers mentioned by respondents (in the free-
text comments) are: poor services interoperability, insufficient standa rds,
service usability/complexity and poor infrastructur es.

In addition, the following non-technological barriers were mentioned by several
respondents:

Computer illiteracy

Lack of awareness/interest, no habits, lack of knowledge & experience
Distrust and fear of IT solutions

Lack of meaningful services, low perceived benefit/added value
Perceived (!) insufficient security

Language problems (e.g. use of bureaucratic/ legal language)
Computer and Internet cost

4.3 Likely means of access to e-Government services in the year 2020

The respondents were asked to assess which devices will be used by most citizens
to access e-Government services in the year 2020. Respondents could select one or
more device from a given list (PC, mobile phone, PDA, ITV, Kiosk), and to add other
new devices. It is important to note that “PC” refers here to desktop as well as to
portable personal computers. “PDA” refers to “Personal Digital Assistant” or similar
device.

Fig. 4 shows the access devices ranked by the extent of their use in the future, as
foreseen by the experts. The results show that according to most experts (over 65%),
the PC (desktop or laptop) will still be widely used to access e-Government services
in the year 2020, despite the “disappearance of the PC” envisioned in many
publications in the recent years. In our opinion this is not necessarily a contradiction.
The “PC” in this context must not be interpreted only as the present day “traditional”
PC. Indeed, several experts mentioned (in their free-text comments) the expected
evolution of the PC towards its possible convergence with the (also evolving) mobile
phone and other gadgets. In this context it is interesting to note that Microsoft's



chairman Bill Gates recently envisioned that in the next five years people will
increasingly interact with PCs by speech or touch-screens rather than keyboards®.

As shown in Fig. 4, according to the expert survey respondents the PC as access
device is followed by the mobile phone, the PDA and the interactive TV. Much lower
use is foreseen for kiosks and fixed phones.

PC Mobile PDA ITV Kiosk Fixed New
phone phone device

Fig.4: In the year 2020 most citizens will access e- Government services
through... (% of respondents; multiple answer possible)

An important observation concerns multi-device access: Most respondents (66%)
marked three or more access devices, 24% marked four or more, and 92% marked
at least two. This implies that the majority of experts envision multi-channel (multi-
device) access to e-Government services by most citizens in the future.

In order to gain some more insight from these results, we looked in more detail into
the combination of access devices chosen by those respondents who marked
several devices. As shown in Fig 5, four groups or “clusters” of respondents can be
observed’, in terms of their foreseen mixes of access devices likely to be used by
most citizens in 2020:

All devices : 21 respondents (14%).

Mainly Mobile Phone and PDA or similar : 27 respondents (18%)
Mainly PC ( plus other devices to a lesser extent): 57 respondents (38%)
PC, ITV and PDA: 45 respondents (30%)

These results are in accordance with the EC e-Government Action Plan (adopted in
April 2006), which states that by 2008 the EC should issue specifications for multi-
platform service delivery strategies allowing access to e-Government services via a

® Technology Review, February 22, 2008vw.technologyreview.com/Wire/20335/?nlid=894

" The groups are formed by a statistical method edall'cluster analysis" according to the
similarities between respondents’ choices of futlegices. Respondents who tend to choose multiple
devices (for example) are called "All devices". g dbes not necessarily mean that all of them picked
all 6 possible devices.



variety of channels, e.g. digital TV, mobile and fixed telephone and other interactive
devices. High priority of this Action Plan is “No citizen left behind: by 2010 all
citizens, regardless of gender, age, nationality, income, or disability should have
access to a wide range of technologies such as Digital TV, PCs and mobile
phones.”™® A previous IPTS report “e-Government in the EU in the next decade: the
vision and key challenges” also identified the need to provide multi-channel access
mix, with a diversity of contact points (i.e. home, mobile, kiosk, citizen office, multi-
functional service shops, virtual and physical one-stop shops)” including also the
possibility to use letters and fax''. This requires the understanding of needs of
different target groups for specific access channels®. The freedom of citizens to
choose their means of interaction with the authorities is also one of the most
important guiding principles adopted by the OECD for successful e-Government'?:
“Customers should have choice in the method of interacting with government, and
the adoption of online services should not reduce choice. A principle of “no wrong
door” to access the administration should be adopted. Services should be driven by
an understanding of customer needs.” The realisation of this principle requires
research and development of technologies for enabling and managing coherence,
synchronisation and maintenance of the different information elements and
information flow in such a multi-channel and multi technological environment®?,

| | | | | | | | | |
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Fig 5: Clusters of devices foreseen to be usedtoa  ccess e-Government

19 EU e-Government Action Plahttp://ec.europa.eu/idabc/en/document/5542/330
! Centano C. et al, “e-Governmentthe EU in the next decade: the vision and keyflehges’, IPTS
Technical Rept. EUR 21376 EN, August 2004

124The e-Government Imperative”, OECD e-Governmemdfs, 2003. (Main findings available at
www.oecd.org/dataoecd/60/60/2502539.pdf

13 Centano C. et al, “e-Governmentthe EU in the next decade: the vision and keyllehges”, IPTS
Technical Rept. EUR 21376 EN, August 2004




New access devices

In addition to the above-mentioned devices, the ELOST survey respondents listed
other new interface devices that could be used in the future to access e-Government.
As mentioned before, several respondents pointed toward the evolution of a sort of
“integrated device” (such as convergence of mobile phone and PC with video and
additional features). Other potential devices (mentioned by single respondents) are
wearable computers, e-paper and “interactive walls .

4.4 Ubiquity of e-Government services in 2020

The experts were requested to indicate their level of agreement with the statement
“In the year 2020 ALL governmental and municipal services are available anytime
and everywhere via electronic channels”.

Fig. 6 presents the distribution of responses of the entire group of experts (“All") as
well as the different expertise sub-groups (technology, public policy, business).

In general, most respondents (70%) agree (strongly or slightly) with this statement.

As can be seen in Fig. 6, business experts exhibit the highest level of agreement
(88%). None of them *“strongly disagree”. Public policy experts are a little less
optimistic (67%) than the entire group and 15% of them “strongly disagree”
(compared with 7% of all the experts).

Percent of respendents

In the year 2020 ALL governmental and municipal services are available
anytime and everywhere via electronic channels
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Fig.6: Respondents’ assessment of e-Gov ubiquity in 2020

This concept is usually associated with the visibAmbient Intelligence




4.5 Share of LSGs who routinely use e-Government se  rvices in 2020

Looking ahead to the year 2020, the experts were asked to estimate the percentage of
persons from LSGs who routinely use e-Government services.

The results are depicted in Fig. 7. Most experts (89%) foresee that at least 25% of
persons from LSGs will do so. More than half of the respondents (55%) foresee that the
share will be over 50%.

In this context business experts seem to be less optimistic than other experts (see Fig.
7): half of them think that the share of routine LSG users will be less than 50%.

It should be noted that even 25% is a significant increase compared to the current (2007)
situation. According to ELOST findings (WP3) in the participating countries the current
percentage is lower than 10%.

Thinking forward on the year 2020: what is the share of persons from
LSGs Whgogfutinely use eGovernment services
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Fig 7: Percentage of persons from LSGs routinely us  ing eGov services in 2020




4.6 Selected emerging technologies, their timeframe s of widespread use
and their impact on LSGs

The ELOST expert survey participants were asked to consider eleven selected
emerging categories of technologies or technological trends relevant to e-
Government. For each one of them they assessed:

When is the technology likely to be widely and commonly used

Its impact on the use of e-Government services by specific segments of

LSGs (characterized by certain areas of difficulty, see section 3.7 below).

The respondents also indicated their personal level of expertise in each particular

technology (“expert”,

knowledgeable”, “familiar” and “unfamiliar”).

We present here brief descriptions of the eleven technologies under consideration
and their relevance to e-Government, followed by main results from the ELOST
expert survey. Finally, we quote here some free-text comments submitted by
respondents regarding each of the eleven technologies.

1) Advanced Speech Recognition

Automated speech recognition is a computerized identification of the words that a
person speaks into a microphone or telephone. The challenge of Advanced Speech
Recognition is to reach a near real-time and high accuracy capability to recognize
naturally spoken words, independent of the speaker voice, characteristics and
accent.

Automated Speech Recognition in combination with Text-to-Speech conversion
enables humans to easily interact with electronic systems through natural language,
thus it has the potential to make (appropriately designed) e-Government services
more intuitive and usable.

Speech recognition is part of the more general field of (natural) language processing.
Language processing technologies, in combination with other achievements such as
semantic technologies, may have a contribution to new modes of collaborative
information and knowledge sharing, potentially leading in the future to new types of
organisations and power centers in the democratic landscape™. Microsoft’s chairman
Bill Gates has recently estimated that in the next five years people will increasingly
interact with PCs by speech (or touch-screens) rather than keyboards®®.

ELOST expert survey forecast- Advanced Speech Recog  nition:

Likely time of widespread use: 2013-2018 (mean: 2013). 4.9% of the experts think that it
will never be widely used.

The impact on different LSG segments in their use of e-Government:

(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

4y, Frissen, J. Millard et al,The Future of eGovernment: An exploration of ICT+en models of
eGovernment for the EU in 2020”, JRC-IPTBUR 22897 EN — 200Available at:
http://ec.europa.eu/information_society/activitgegvernment_research/doc/fp7/fp7_egov_consultatio

n_report.pdf
> Technology Review, February 22, 2008vw.technologyreview.com/Wire/20335/?nlid=894




LSG Segment Impact
Persons lacking technology oriented skills 2.3
Persons from low income households 1.6
Persons with limited or no access to the Internet at present 1.6
Persons lacking motivation to use e-Government services 1.2

Specific experts’ comments:
ASR is related to availability of ultra-broadband communications. If LSG households
don't have access to this type of broadband then ASR is irrelevant.
People with limited language ability or strong accents may not be helped
Highly beneficial for persons with needs to access on the move
This is a cost saver, not a route to social inclusion. It is only relevant if people use call
centres now.
In routine tasks speech recognition is more than adequate. Most real problems are
and have been for a long time in semantic disambiguation. An all-purpose Speech
Recognition system will not happen in the near future.
Depends on quality of implementation and also on cultural perception of interacting
with a machine.
Some LSGs have difficulties in formulating ideas and requests, and use the language
badly (dialects, slang, pidgin). Therefore speech recognition may not be able to deal
with it.
A respondent from Sweden wrote that advanced speech recognition is “science
fiction” and not beneficial (even “a bit dangerous”), as well as broadband
communications. He also mentioned Experts Systems as other important technology.
Here is his interesting explanation (obtained by email after the survey): “The three
statements are in fact related. The underlying argument is that modern states are
very complex and that most citizens are drowning in a flood of information, which
they cannot handle themselves because of limited cognitive capacities (we all are
limited in that sense). Following Herbert Simon (1946-1996) this problem cannot be
solved by tools that increase access to more information at higher speeds, because
this simply leads to flooding the citizen even more. What is needed are more
"intelligent" systems which help the citizen to select the information he or she really
needs. This kind of intelligent support could be realized through expert systems or
knowledge-based systems that do not so much provide more information, but help
the user to select and apply the information to his or her personal needs and
circumstances. Such a system could in theory benefit from a speech interface, which
understands what a citizen asks and then, based on intelligent reasoning formulates
appropriate answers (which would help lower educated citizens considerably, but
which is also science fiction). Speech recognition systems such as they exist today
are of very limited use and even a bit '‘dangerous' as they do not provide intelligent
help, but instead give government organizations an argument to reduce the
availability of real personal help through intelligent human assistance.”

2) Ambient Intelligence (Aml)

Aml is a concept or vision enabled by combination of several existing and emerging
technologies. In this vision people are surrounded by various interconnected devices,
including sensors, unobtrusively embedded in their surroundings and acessed via
intelligent interfaces. Hence, the concept of Aml provides a vision of the Information
Society where the main emphasis is on greater user-friendliness, more efficient
services support, user-empowerment, and support for human interactions. Some
enabling technologies that are required to realise this vision are: Unobtrusive
miniaturised devices (for processing, communications, sensing etc), seamless mobile
web-based communication infrastructure, advanced interfaces and advanced
network security technologies.

According to a business-oriented forecast of Gartner, after 2015 the desktop PC will
“flow over the desk and into office appliances and the walls around the user. In this



world of Ambient Intelligence any nontrivial device will contain some degree of
embedded processing and communication capability. In this environment, the focus
shifts from interfaces on individual devices to an “environmental user interface” acting
as a contextual user access and information delivery engine across multiple
interconnected devices”.'®

As stated by the ISTAG 2003 report’” “Aml offers the possibility to deliver ‘e-Public
Service’ and mobile and electronic ‘me’ government in a mass customised and
location independent way so that e-Public Service can become truly citizen, customer
and business friendly, anyplace and anywhere.”

The sensors within Aml systems in conjunction with other Aml-supporting
technologies like wearables, RFID and intelligent agents enable novel information
collection making it available to governments for intelligent processing, with potential

contribution to “intelligent and pro-active government™®,

ELOST expert survey forecast:

Likely timeframe of widespread use: 2013-2018 (mean: 2014). 4.8% of the experts think
that it will never be widely used.

The impact on different LSG segments in their use of e-Government:

(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 2.0
Persons from low income households 1.3
Persons with limited or no access to the Internet at present 15
Persons lacking motivation to use e-Government services 1.4

Specific experts’ comments:

The AmI topic can mean too many different things

Due to massive technical challenges regarding configuration and deployment, in the
next few years the utilization of Aml in actual services will be very limited.

Value for LSGs will depend on whether geographic areas are uniformly covered. Poor
areas are likely to be covered last.

Aml poses many social risks

It can be very difficult for LSGs

The need of Aml for e-Government is limited

3) Virtual/Augmented Reality

Virtual reality (VR) technology allows the user to interact with a computer-simulated
three-dimensional environment, via an ordinary display or (prefarably) through
special stereoscopic display/goggles. Advanced systems include additional sensory
feedback (e.g. tactile information), head/hand movement tracking, 3-D audio, etc. VR

16 Gartner 18 Annual Regional Conference, New Investments iRtdductivity and Growth, Tel-
Aviv, 29-30 May 2007

«aAmbient Intelligence: from Vision to Reality”, IBAG Report, 2003,
ftp://ftp.cordis.europa.eu/publ/ist/docs/istag-i€k20consolidated report.pdf

18y, Frissen, J. Millard et al,The Future of eGovernment: An exploration of ICTvdn models of
eGovernment for the EU in 2020”, JRC-IPTBUR 22897 EN — 2007.
http://ec.europa.eu/information_society/activitgeglvernment_research/doc/fp7/fp7_egov_consultatio

n_report.pdf




systems can be used for effective training, planning (e.g. 3-D architectural models)
etc.

“Augmented Reality” (AR) generally refers to combination of real world and computer
generated images or data, for example computer graphics overlaid onto a live video
picture (e.g in a smart mobile phone) or projected onto a transparent screen (as in a
head-up display).

In the context of e-Government, VR (or AR) may provide new means of intuitive and
“natural” multimodal interaction with computers, which may be useful in various e-
Government applications™. It can also provide an innovative tool of participatory e-
planning: a way to view and participate in factual discussions about planning
applications, such as urban planning. A VR simulation allows the citizen to see and
experience a place as if he/she is walking through it. Planners can alter the
simulation — by changing landscapes, streetscapes, or building configurations and
textures — and immediately demonstrate to citizens and decision makers the visual
impact of these changes. More generally, VR can support the building of scenarios
for decision-making processes®.

ELOST expert survey forecast:

Likely timeframe of widespread use: 2013-2025 (mean: 2018). 6.1% of the experts think
that it will never be widely used.

The impact on different LSG segments in their use of e-Government:

(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 1.6
Persons from low income households 1.1
Persons with limited or no access to the Internet at present 1.1
Persons lacking motivation to use e-Government services 1.3

Specific experts’ comments:
There are acceptance problems because of the special goggles/eyeglasses that one
has to wear.
The whole thing is hype. The real benefits are not there.
This is a solution looking for a problem.
Games industry is driving VR now; game playing with built-in services will become a
much easier access route.
No need of this for eGov.

4) Automatic translation  (near real-time)

Automatic translation (a.k.a “Machine Translation”) refers to computerized translation
of texts from one natural language to another. Since the early days of Al high-quality
automatic translation has proved to be a very elusive goal (perhaps even
unattainable goal, according to some experts). However, progress is being made,
and limited translation systems have been developed with sufficient quality to be
useful in specific domains (limited vocabulary). Automatic translation with reasonable
reliability can of course be of great value for the usability of e-Government for
segments of the population not familiar with the native/official language.

According to the recent EU FP6 project “eGovernment RTD 2020", it is likely that “a
successful development of automatic translation machines will progress, which will

% Europe’s Information Society Thematic Portal,
http://ec.europa.eu/information_society/activitBegvernment_research/focus/user_interaction/indektra

20 eGovernment FP7 Research Stakeholder ConsultatmkahNop, Brussels, 26-27/10/2005,
http://europa.eu.int/information_society/activitigovernment_research/doc/fp7/fp7_egov_consultatéport.pdf




help to bridge the gap between people speaking different languages. To assure this,
more research is needed in this field. Trans-disciplinary approaches aimed at
reducing the gap between the humanist and technologist perspectives in intelligent
agents, semantic web, ontologies, broadband communication, and ubiquitous
computing are needed?"”.

ELOST expert survey forecast:

Likely timeframe of widespread use: 2013-2018 (mean: 2016). 3% of the experts
think that it will never be widely used.

The impact on different LSG segments in their use of e-Government:

(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 1.7
Persons from low income households 15
Persons with limited or no access to the Internet at present 1.2
Persons lacking motivation to use e-Government services 1.3

Specific experts’ comments:
This is already a reality but semantic disambiguation is the culprit here too, as in
ASR. Rough translations abound on the Internet. Handbooks and newsfeeds are
translated quite decently, since they are quite rigid.
It is a complex Al problem.
Automatic translation could mean not only translation between languages but also
translation into a simplified form within the same language.

5) High-Speed Broadband Communications  (~100 Mbps or more, e.g.
FTTH- Fiber to the home)

The ability to communicate information at high speeds depends on broadband (BB)
connections is key to the development and efficient use of new e-services. It is
increasingly recognized by governments that the availability of broadband services is
a critical element in assisting local communities in tasks like enabling tele-work,
providing healthcare, improving education and government services. BB improves
the capability of eGovernment services and allows better interaction between
governments, easing access to government for citizens and businesses. It facilitates
the development of high-quality services and may increase organisational
performance resulting in efficiency gains for the public administrations.

According to a recent EC Communication, the lack of access to BB connections is an
important aspect of the “digital divide”, in particular the territorial divide (lack of
adequate broadband services in the less developed areas of the EU)*.

Several competing technologies exist (or are under development) that can provide
the high bandwidth required for BB services, each of them has advantages and
limitations. Optical fibers have the potential to offer almost “limitless” bandwidth
capabilities, but their installation cost to the home) is still a barrier. Competitive

2 eGovRTD2020D3.1: Gap Analysis Report, Nov 2006,
www.egovrtd2020.org/EGOVRTD2020/navigation/work_keges/wp3_gap_analysis/gap_analysis_report
2 Bridging the Broadband GaBOMMISSION OF THE EUROPEAN COMMUNITIES, Brussels,
20.3.2006,
http://ec.europa.eu/information_society/eeuropdf@@ocs/digital_divide/communication/com_bridging_bap
2006_en.pdf




copper-based technologies (such as ADSL2++) are developing, but offer much less
than 100 Mbps. There are also research efforts and experiments to use the existing
power lines for high-speed low-voltage data transmission (BPL — Broadband
Powerline). In current BPL trials the data rates are a few Mbps, but there are
indications that ~200 Mbps could be eventually available.

ELOST expert survey forecast:

Likely timeframe of widespread use: 2008-2013 (mean: 2012). 1.6% of the experts think
that it will never be widely used.

The impact on different LSG segments in their use of e-Government:

(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 1.6
Persons from low income households 14
Persons with limited or no access to the Internet at present 1.7
Persons lacking motivation to use e-Government services 1.2

Specific experts’ comments:
Bandwidth is not the problem. There is already enough bandwidth.
Wireless & wired technologies are likely to dominate. FTTH is likely to remain too
expensive to justify its use for many years.
Broadband will become a low cost utility. This will help low income households
access the net.
Potential to offer video calls may be interesting
Network technology behind the services is irrelevant to the end user. What matters
are the costs caused by the use of services - network access, services, etc.
Prices are too high because of current monopolies.

6) Interactive TV

Interactive TV (ITV) allows viewers to interact with television content as they view it.
In recent years a distinction has been accepted between one-way services such as
teletext (once called ITV and today called “enhanced TV”) and true interactive (two-
way) services, which are reliant on some form of return path (e.g. e-shopping,
betting, voting, etc.). The latter also covers Internet based DTV solutions, still reliant
on a return path in combination with a browser®,

When governmental services are offered via ITV, the term “T-Government” is
sometimes used. As asserted by one of the ELOST interviewees, ITV could play a
role for administrative processes that do not require much information to be sent.
With the help of speech recognition, “forms” could be filled through TV sets so that
interactive screens could either present textual information or even have “avatars”
asking the user for information, so that the information is recorded, transcoded,
displayed on and transmitted to the respective authority where it is registered in the
database directly and, in the best case, starts a transaction at once?*. Because of the
ubiquity of TV and the familiarity of non-skilled populations with this medium many
experts think that providing e-services through digital ITV is one of the most
promising ways to foster e-inclusion.

2 |Interactive digital TV and Government electroréc\éce delivery,
www.scotland.gov.uk/Publications/2006/01/12104731/8
2 ELOST expert interview, D4.1 p. 52




In Italy strong efforts have been made to push iTV as a prime medium for e-
Government. However, so far there are not many interactive T-Government services.
The following picture presents an example of T-Government application in Italy: the
“RAI Utile” Portal.
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“RAI Utile” is an interactive channel to facilitate relationships between citizens and
the government. It offers access to information about jobs, learning, environment,
leisure, health etc, with the mission to promote new media literacy, provide easy to
use interactive services, and to be a meeting point between citizens and public
government®. Of particular interest to ELOST are ITV trials that attempt to address
the specific needs of excluded groups. An interesting example is the EC project
INTELCITIES, which in one of its work-packages dealt with elderly citizens in Siena,
Italy: a special “set-top-box” for interactive TV (with fiber-optic cable connection) was
developed, to allow an easy interaction of the elderly citizens with different services
offered by the municipality of Siena. An important observation that emerged from this
experiment was that a critical factor for success, perhaps more important than the
technology used, is how to attract the citizens to overcome their reluctance and to
give a try to using the available services®. The solution adopted in the Siena
experiment was described by the researchers as “Trojan horse”: the elderly citizens
were offered a free video-on-demand (VOD) service, centered on the “Palio” horse
races — a major attraction in Siena’. In the UK, the tools of the DigiTV programme?®’
are viewed as a “major opportunity for reaching people who are unlikely ever to use
mainstream forms of digital technology like PCs.”?®

%M. Bartocci, “StrenghteningPublic Service Broadoagtalue: RAl'sInteractive content offer”, IRT
Munich, 21-22 February 2006

?® Interview with Dr. M. Berni, University of Floreeg the INTELCITIES team
The Siena project team also observed that manylgldgers valued the very opportunity to converse
with municipality officials, even more than usingesific services.

27 www.digiTV.gov.uk/site/
% The Digital Inclusion Landscape in England, Dibiteclusion Team, March 2007, p. 98




ELOST expert survey forecast:

Likely timeframe of widespread use: 2008-2013 (mean: 2012). 4.9% of the experts think
that it will never be widely used.

The impact on different LSG segments in their use of e-Government:

(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 2.3
Persons from low income households 2.0
Persons with limited or no access to the Internet at present 2.1
Persons lacking motivation to use e-Government services 1.7

Specific experts’ comments:
It is THE medium that LSGs are likely to purchase and have in their homes. Research
on how to utilise ITV skills for eGovernment is important.
Will be replaced by a different technology that encompasses more than just TV; It will
migrate to convergence.
Might motivate but requires effective broadband
Since ITV may require access to the Internet it may be irrelevant for LSGs without
Internet access.
Internet is the beneficial thing here: ITV is a dud and furthermore it is a parallel
system in respects that are the main point here. (???)
ITV combined with secure identity will be a breakthrough in communicating with the
mass public
Too costly at the supplier end to use this is as a vehicle for customisation
Most important future access channel
“Dead in the water...”

7) Smart Cards (used as identity cards, e-passports etc.)

Smart cards are cards (usually similar in shape and size to credit cards) with
embedded integrated circuits which can store and process information. The
information can be read and updated by reading devices. Applications for smart
cards are numerous: financial services (e.g. “electronic wallets”), mobile
communications, health and transport services, e-business, smart driver’s license, e-
passports, digital identification, etc. Smart cards offer the ability to store secret
personal data in a secure way, and to interact within a system using special
communication interfaces and applications dedicated to specific protocols. They are
one of the important enablers of authentication and electronic identification
management (eIDM) necessary for secure e-Government services”. e-Government
applications can provide easier access to government services online, reduce the
number of forms through use of a smart card, and make official transactions (paying
fees, obtaining permits) easier®.

According to GlobalPlatform, in the near future smart cards will manage megabytes
of data, enabling local and global media networks to sell protected content such as e-
newspapers, video news, and other multimedia data like music files and games. A
combination of these key drivers, and the use of more memory in smart cards, will
encourage new applications and multi-application programs™®.

2 EU e-Government Action Plahttp://ec.europa.eul/idabc/en/document/5542/330
http://ec.europa.eu/information_society/activitteovernment_research/doc/highlights/egov_actian mn.pdf

30 \www.secureidnews.com/news/2005/12/08/epasports@reng-but-standards-acceptance-may-
take-longer/




ELOST expert survey forecast:

Likely timeframe of widespread use: 2008-2009
The impact on different LSG segments in their use of e-Government:
(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 1.8
Persons from low income households 15
Persons with limited or no access to the Internet at present 1.6
Persons lacking motivation to use e-Government services 15

Specific experts’ comments:

Credit cards are already beneficial. The identification problems will be on the rise
though.

Already there, but the institutional side is hamstrung by old legal and institutional
frameworks.

Iris recognition, fingerprinting and laser network data storage will replace smart cards.
Cards need to offer direct benefits to holders, and security / privacy concerns must be
addressed

Some countries, e.g. UK, will take much longer to introduce smart cards, i.e., later
than 2010

Could provide secure multi-location access and authentication

As long as there is full integration of all back offices, this will be successful.

8) Wearable Computing

Wearable computing refers to personal computers that can be worn, much as
eyeglasses or clothing are worn, and interact with the user based on the context of
the situation. With combination of means like heads-up displays, unobtrusive input
devices, personal wireless networks and other context sensing and communication
tools, the wearable computer can act as an “intelligent personal assistant™*.

The EU FP6 project “wearlT@work” has focused on wearable computing solutions to
support the workers of the future, and on testing their effectiveness in areas like
healthcare, emergency rescue, aircraft maintenance and production management
and training®.

Wearable computers could be an ingredient of the Ambient Intelligence vision. The
wearable computer is governed by the principle of a specialised system dedicated to
particular ICT activities, as opposed to the traditional universal personal computer®,
It has the potential to provide easy and intuitive (user-adapted) mobile interaction,
thus contributing to the use of e-Government services.

ELOST expert survey forecast:

Likely timeframe of widespread use: 2013-2018 (mean: 2017). 6% of the experts think
that it will never be widely used.

The impact on different LSG segments in their use of e-Government:

31 www.media.mit.edu/wearables

32 \www.wearitatwork.com

33 Europe’s Information Society Thematic Portal, ev€mment Research (Last update: 13/06/2007)
http://ec.europa.eu/information_society/activiteeglvernment research/focus/user_interaction/user_in
teraction_more/index_en.htm




(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 1.4
Persons from low income households 0.9
Persons with limited or no access to the Internet at present 1.2
Persons lacking motivation to use e-Government services 1.1

Specific experts’ comments:
Unlikely to be used for e-Government.

Even if inexpensive, the LSGs will be the last to benefit from it (if at all).

If wearable computers can use voice activation then it may help overcome the ICT skills gap.

9) Future Web Technologies (Web 2.0 and beyond, Semantic Web,...)

The Semantic Web (SW, sometimes called Web 3.0) refers to an upgrade of the
current web in which content (text, video, audio) can be expressed not only in natural
language, but also in a form that can be read and used by software agents, thus
permitting them to easily find, share and integrate information. It derives from WWW
consortium (W3C) director Sir Tim Berners-Lee's vision of the Web as a universal
medium for data, information, and knowledge exchange®. The W3C defined long
term goals for realizing the vision "web for everyone on everything", where “web on
everything” means web access through interactive TV, PDA’s, smart mobile phones,
etc.®® According to the W3C, advantages of the envisioned SW include qualified
relationships among data on the Web, ability to use different information sources,
ontologies, etc in a coherent application, essential tool for “information
interoperability” and easy and efficient annotation/organisation/search of archived
information (e.g., legal texts). SW technologies can be an ideal platform to achieve
the vision of a knowledge-based, user-centric, distributed and networked e-
Government®.

Experts think that SW can enable citizens facilitate e-Gov processes and resolve
many interaction and access problems related to the digital divide: it has the potential
to help resolve socio-technical digital divide issues by “giving the people what they
may want or need”, using natural language queries and with possible incorporation of
enhanced interface features (e.g. audio)®’. In addition, SW technology utilised inside
the government offices will enhance employee productivity and will support better
decision-making.*®

ELOST expert survey forecast:

Likely timeframe of widespread use: 2008-2013 (mean: 2012). 0.9% of the experts think
that it will never be widely used.

The impact on different LSG segments in their use of e-Government:

(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

3 http://en.wikipedia.org/wiki/Semantic_Web

% W3C'’s Technologies and e-Government, Presentatydn Herman, WWW Consortium,
WWW2006, UK, 23 May 200ettp://www.w3.0rg/2006/Talks/0523-Edinburgh-IH/Oviw.html
% The Semantic Web meets eGovernment, 2006 AAAI Swinpa http://imu.iccs.ntua.gr/sweg/
37 Leona F. Fass, “The Semantic Web, E-Governmenttan®igital Divide”, 2006 AAAI
Symposium, http://imu.iccs.ntua.gr/sweg/papers/SS0606Fasslpgfif

3 ELOST expert interview, D4.1 p.52




LSG Segment Impact
Persons lacking technology oriented skills 1.8
Persons from low income households 1.2
Persons with limited or no access to the Internet at present 1.2
Persons lacking motivation to use e-Government services 1.5

Specific experts’ comments:
Web 2.0 and semantic web are very different things, at different stages of evolution
User-friendly interfaces are needed on top of semantic capabilities. Impact on citizens
depends on presentation and user interfaces.
If web technology becomes more natural that will help to overcome fears and lack of
competence.
Could motivate but in itself overcomes none of the barriers
Is a major step to easy usage on front-end using grid technologies and semantic web,
but should be fully transparent for end-users
Social software with improved interface is the key to personalisation
Benefits through seamless integration of services; the Web stays as the most
important access channel in the near future.
A respondent from Mexico explained (in an email correspondence after the survey)
why he wrote that future web technologies as well as speech recognition are not
beneficial : “I was thinking about Mexico and similar countries where there are many
poor disconnected people in dispersed population. There are towns without men
(because of migration) and there is an ‘informal economy’ (almost 24% of the national
economy). All of these people don't care about e-services, they don't pay taxes, and
in many cases, they don't have personal documents (when necessary, they get them
trough not legal ways). On the other hand, e-Gov has not been efficient enough; it
needs a tech infrastructure all over the territory. In many cases this is out of order. |
doubt if this speech recognition could function in here. Besides, there are many
processes that could deform this speech recognition. Future Web is irrelevant
because for the people who have no access to the NTIC, the advantages are
irrelevant, particularly for LSGs.”

10) Advanced authentication/security technologies

It is widely recognized that privacy and security concerns could undermine public
support for e-Government and hinder the use of e-Government services. Therefore
trustful solutions for authentication and data security are critical. Examples of
relevant technologies include Cryptography, Digital Signature, Biometrics and
network security. In addition, the subjective perception of security (user’s trust) must
be taken into account. Some security and privacy problems can be resolved by
Semantic Web techniques. The EC ICT-FP7 Unit Security identified the following
research priorities: design and development of trustworthy infrastructures,
applications and services; trusted computing, cryptology and advanced multi-modal
biometrics; emerging security problems in communication networks (e.g. malware,
phishing), identity management and privacy protection; and support to interoperability
and standardisation®.

It is interesting to note that according to a Finnish expert interviewed in ELOST, In
Finland “security of e-services is not an issue anymore; solutions for authentication
are already implemented”.

ELOST expert survey forecast:
Likely timeframe of widespread use: 2008-2013 (mean: 2011).
The impact on different LSG segments in their use of e-Government:

% http://cordis.europa.eulist/trust-security/indemht




(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 1.5
Persons from low income households 1.2
Persons with limited or no access to the Internet at present 1.1
Persons lacking motivation to use e-Government services 15

Specific experts’ comments:
Ethics, security issues and fraud are not yet solved.
LSGs (and others) are likely to be distrustful, no matter how good such systems are.
Impact high for trust and security reasons and the general awareness of risks, can be
in all or in none of these user groups (???)
Just because | can authenticate, it doesn't mean I'll want to use eGov services. This
will depend on my desire to use government services
It is a pre-condition. Without this none of the rest goes very far.
Could help build confidence
People are generally unaware of security issues, especially the LSGs.

11)  Advanced Mobile/Wireless networks  (3G/4G and beyond)

According to ITU (International Communications Union), future broadband mobile
communications will provide seamless services for all types of mobile communication
services regardless of network or handset type. This will be achieved through IP-
based networks that support portability for seamless interoperation between different
networks, rather than through a single new network. The introduction of wireless
Internet is driving digital convergence of the mobile phone and the portable
computer, thus advancing the “ubiquitous era™®. Future broadband mobile
communications, beyond current 3G technology, will ensure high frequency efficiency
and high transmission rate to a moving terminal at a low price. It is expected to
centre around the micro/pico cells, providing fast-moving terminals with seamless
service in a micro/pico cell environment. A ubiquitous IP based system is envisioned,
designed to utilize various wired and wireless environments and the connectivity
technologies on a common infrastructure. Advanced mobile infrastructures support
large bandwidth data exchange and seamless connectivity of systems and services
between stakeholders and users and enable more self-reliance of the operating staff
of public authorities, thereby changing work processes and workflow**. In addition,
the proliferation and increasing sophistication of cellphones may lead to novel
utilization of the varied data that can be collected by the mobile phones, including
location and other sensors. Such “reality mining” could create accurate models of a
person’s social networks and relationships, support personal health care and more*.
Together with semantic technologies it could allow mobile phone users to
benefit from cellular customised e-Government services based on the network’s
“understanding” of the individual user's needs. According to Gartner's strategic

40 BROADBAND MOBILE COMMUNICATIONS TOWARDS A CONVERGEDWORLD, ITU/MIC WORKSHOP ON
SHAPING THE FUTURE MOBILE INFORMATION SOCIETY, ITUDocument: SMIS/05 (2004)

“y, Frissen, J. Millard et al,The Future of eGovernment: An exploration of ICT+en models of
eGovernment for the EU in 2020”, JRC-IPTBUR 22897 EN — 200Available at:
http://ec.europa.eu/information_society/activitgeglvernment_research/doc/fp7/fp7_egov_consultatio

n_report.pdf
“2K. Greene, “TR10: Reality Mining”, Technology Rewi, March/April 2008




planning assumption, “by 2010 at least one new wireless networking technology with

a peak performance exceeding 1Gbps will be in production (0.7 probability)”.*®

ELOST expert survey forecast:

Likely timeframe of widespread use: 2008-2013 (mean: 2010).

The impact on different LSG segments in their use of e-Government:
(3=highly beneficial, 2=beneficial, 1=not beneficial, O=irrelevant)

LSG Segment Impact
Persons lacking technology oriented skills 1.7
Persons from low income households 15
Persons with limited or no access to the Internet at present 2.0
Persons lacking motivation to use e-Government services 1.5

Specific experts’ comments:
IP based smartphones (free communication and access to the Internet) might have
tremendous development and interest for LGS
Although the technology is likely to be widely used there won't be much eGov on this
channel. eGov services will take longer to be available and here the impact will be
much later.
The first generation of eGov services needs only a limited transfer rate. The private
persons won't spend too much money for this type of application for the 3G/4G.
These technologies are lowering entry barriers to use technologies and lower
investment costs
Broadband access over mobile networks is not the issue. The issue is what does the
user want to contact government for, and do they know how / who to contact
The basic needs are covered with the present technology. The advantages seem
merely gimmicks.
Already enough connectivity is available.

3 Gartner 18 Annual Regional Conference, New Investments ifPtdductivity and Growth, Tel-
Aviv, 29-30 May 2007



4.7 Aggregated Results: Foreseen times of widesprea  d use

The following Table 5 and graph (Fig. 8) present the likely times of widespread use of
all the selected eleven emerging technologies, with distinction between the opinions
of all respondents (experts, knowledgeable, familiar) and those self-rated as
“experts” (see the lines denoted “Exp” in Table 4 and the lower orange bars in Fig. 8).
The number of all respondents per technology varied from 98 to 124, and the number
of those self-defined as “experts” varied from 4 to 27 per technology. These numbers
(N) for each technology are shown in Table 5 and Fig.8.

Presented are the mean and median values, “25% quartile year” (25% of the
respondents think that the technology will be widely used before this year) and “75%
guartile year” (75% think that it will occur before this year). The time-span between
the 25% quartile and 75% quartile indicates the degree of consensus (or
disagreement) among the respondents: shorter span means higher degree of
agreement. Also shown is the percentage of (all) respondents who think that the
technology under consideration will never be widely used. The “never” answers were
excluded in the calculation of the mean, median and quatrtiles (they can’'t be logically
integrated), therefore it is important to display them separately. (Of course, high
percentage of “never” indicates disagreement even if the inter-quartile span is short.)

Table 5: Times of widespread use of selected emergi  ng technologies

Technology N*  |Mean 25% 50% | 75% | %
Year Never
Advanced speech recognition All | 117 | 2016 2013 2013 | 2018 | 4.9%
(natural language, speaker-independent) Exp | 10 | 2014 2008 2013 | 2018 | 10%
Ambient intelligence All | 100 | 2018 2013 2018 | 2018 | 4.8%
Exp | 13 | 2015 2013 2013 | 2018 | 0%
Virtual/Augmented reality All | 108 | 2018 2013 2018 | 2025 | 6.1%
Exp | 4 2014 2013 2013 | 2018 | 0%
Automatic translation (near real time) All | 113 | 2016 2013 2018 | 2018 | 2.6%
Exp |7 2017 2013 2018 | 2018 | 0%
High-speed broadband communications | All | 123 | 2012 2008 2013 | 2013 | 1.6%
(~100 Mbps or more, e.g. FTTH) Exp [ 18 [ 2011 2008 2013 | 2013 | 0%
Interactive TV All | 122 | 2012 2008 2013 | 2013 | 4.7%
Exp [ 13 | 2012 2010 2013 | 2013 | 0%
Smart cards (used as identity cards, e- | All | 120 | 2009 2008 2008 | 2009 | 0%
passports etc.) Exp | 14 | 2010 2008 2008 | 2013 | 1.5%
Wearable computing All |92 | 2017 2013 2018 | 2018 | 6.1%
Exp | 6 2016 2012 2015 | 2020 | 0%
Future web (Web 2.0, Semantic Web...) | All | 114 | 2012 2008 2013 | 2013 | 0.9%
Exp | 27 | 2011 2008 2010 | 2013 | 3.7%
Advanced authentication/security All | 117 | 2011 2008 2008 | 2013 | 0.8%
technologies Exp | 13 | 2010 2008 2010 | 2013 | 7.7%
Advanced Mobile/Wireless networks | All | 118 | 2010 2008 2008 | 2013 | 0%
(3G/4g, WiMax...) Exp | 18 | 2010 2008 2008 | 2013 | 0%

* Excluding “Never”  Exp=Experts

The results show that all the considered technologies are likely to be widely used
during the decade 2008-2018. Based on the results as shown in Table 5 and Fig. 8,
the technologies can clearly be grouped into “near-term” and “longer term” by their
foreseen timeframes of widespread use:



(a) Near term (2008-2013):

Smart cards

Advanced mobile networks

Advanced security technologies
High-speed broadband communications
Future web technologies

Interactive TV

(b) Longer term (2013-2018):

Advanced speech recognition,
Automatic translation
Wearable computers

Ambient intelligence

Virtual reality.

For all the technologies except one, the time span between 25% quartile and 75%
quartile is 5 years, which implies a reasonable level of agreement among the
respondents. One exception is virtual reality, where the time span is 12 years (2013-

2025). Virtual reality is also the latest to become widely used (2018).

The level of agreement between all respondents is generally similar to the agreement
between those self-rated as “experts”, except in the cases of speech recognition and

wearable computers, where the time-span of “experts” responds is longer.

25% quartile Qe 7504 quartile

Mean

%"“Never”
_ _ 108 | : :
Virtual reality 4 6
Ambient intelligence 1(1)2 ' 5
Wearable computing 92 6
) 113
Automatic translation 7 3
] 117
Speech recognition 10 5
i | 122
Interactive TV 13 113 All respondents || ©
1 7B Experts
Future web 114 0.9
27 ’
Broadband communications 1ig 1.6
Security technologies 1% 0.8
Mobile networks 118 | L 0
18
Smart cards 120 0
14
2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025
Fig. 8: Times of widespread use of emerging technol  ogies




4.8 Impact assessment: Benefits of emerging technologi es for different
LSG segments

The respondents assessed the potential impact (benefit) of the eleven emerging
technologies (highly beneficial, beneficial, not beneficial, irrelevant) on the use of e-
government services by the following LSG segments:

Persons lacking technology oriented skills

Persons from low income households

Persons with limited or no access to the Internet at present

Persons lacking motivation to use e-Government services

The resulting assessments of the benefit for each segment (mean scores of all
respondents) are presented in Figures 9-12. The following scale is used: 3=highly
beneficial, 2=beneficial, 1=not beneficial, O=irrelevant. Aggregate results are
presented in Fig.13.

Fig. 9 shows the ranking of the technologies by their bengfit (in terms of fostering e-
Government usage) for persons lacking technology skills. Interactive TV and
Advanced Speech Recognition have relatively high benefit (score 2.3) for this group,
followed by Ambient Intelligence (2.0), future Web and smart cards (1.8), automatic
translation and advanced mobile networks (1.7).

Fig. 10 presents the benefit of the technologies for persons from low-income
households. I-TV has relatively high benefit (score 2.0) for this group, while all other
technologies scored 1.6 or less.

Fig. 11 shows the benefit of the technologies for persons with currently limited
access to the Internet. Here again ITV has high benefit (score 2.1) followed by
advanced mobile networks (score 2.0) and BB communications (1.7).

The benefit of the considered technologies for persons lacking motivation to use e-
Government services is shown in Fig. 12. ITV has the highest potential impact on this
group too, although its benefit is lower (score 1.7) than for the other groups. In this
case, the benefit of other technologies is rather low.

Average Impact on Persons Lacking Technology Skills
( -irrelevantto  -highly beneficial)




Average Impact on Persons from Low Income Household s
( -irrelevantto  -highly beneficial)
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Broadband communications

Impacts of Technologies on LSGs
‘DSkiIIs Bincome OAccess [OMotivation ‘

Wearable computing

Virtual reality

Security Technologies

Future web

Automatic translation

Ambient intelligence

Smart cards

Speech recognition

Advanced mobile

Interactive TV

Sum of averages

Fig. 13: Impact of technologies on different LSG se  gments — overall view

The combined results exhibited in Fig. 13 show that the most beneficial technologies
(mean scores >1.5) for all LSG segments are, in order of importance: Interactive TV,
advanced mobile networks, advanced speech recognition and smart cards. ITV is
clearly perceived as highly beneficial for each of the LSG segments.

The highest impact of the considered technologies is on persons lacking technology
skills: all the technologies except wearable computers scored more than 1.5 for this
segment. Most beneficial technologies for the “lack of skills” segment are (see also
Fig. 9), in order of importance: Advanced speech recognition, ITV, Aml and future
web, closely followed by smart cards, automatic translation and advanced mobile
networks.

The potential benefits for other LSG segments (persons with low income, limited
access to the Internet, or lack of motivation) are much lower, except Interactive TV,
which may have high impact on all LSG segments. Advanced mobile/wireless
networks may also be beneficial in particular for persons with (currently) limited
access to the net (score=2).

4.8.1 Impact assessment: Ranking of technologies by overall impact on LSGs

For consistency check, in addition to the benefit of each technology for various
segments of LSGs, the respondents were asked to rank the three technologies (listed
in the previous part) that are likely to have the highest impact on the inclusion of
LSGs in e-Government in the year 2020.

The results are shown in Table 6 and can be compared with Fig. 13. Although there
are slight differences, it can be seen that generally the results are consistent. The




top two technologies (ITV and advanced mobile networks) are the same in both
rankings.

Table 6: Ranking of technologies by overall impact on LSGs

Technology Score Impact
(normalized)
Interactive TV 184 100
Advanced Mobile/Wireless networks 114 62
High-Speed Broadband Communications 110 60
Advanced speech recognition 75 41
Future Web Technologies 70 38
Smart Cards 62 34
Advanced authentication/security technologies | 55 30
Ambient Intelligence 35 19
Automatic translation 32 17
Virtual/Augmented Reality 17 9
Wearable Computing 8 4.3

4.9 Other technologies

Several respondents mentioned the following additional technologies, which in their

opinion could have impact on eGovernment usage by LSGs.
Process automation
RFID tags, location based services
Nanotechnology
Excellence in user interface design. Without this, other technologies will have
little value.
Agent Technology. Personal agents that intelligently behave according to
their human users requirements will be beneficial in the future eGov
applications.
Low cost Open Source PC clones
Knowledge-based systems, Automated decision making (advanced Expert
Systems).
Virtual Planning: enabling advanced participation in planning.
Several respondents mentioned some kind of combination of media
(photo, video, TV, computer files, voice, internet etc). Such unified
“media master” could be possibly implemented in a wristwatch, smart
phone, a memory stick or the like.
Socially aware software design methods
Virtual reality “second life”
Interactive kiosks can provide “breakthrough development of accessibility and
inclusiveness”
One respondent commented that by 2010 “low-cost, high-capability mobile
terminals such as laptop computers and 3G smartphones are within the reach
of low income households and enable wireless broadband internet access
where unavailable at present.”
An “outsider technology” that will enable very-low cost access + services

" Score= L+2M+3N. N, M, and L are the numbers giets who ranked the technology in the first,
second and third place respectively.



4.10 General Comments of Respondents

(a) Technologies are not the real issue.

Many respondents stressed that the technology is not the real problem in the context
of e-Government use by LSGs. Common remarks were that what matters are the
institutions, laws and culture, and not technologies. The main obstacles are not
related to inadequate technology, but are more social/psychological or cultural. The
most important in technology use is not the technology by itself but the 'mediation’,
help from other people and relative or whatever people could found. It is necessary to
develop easy to use services that people know about and have an incitement to use,
and to improve the infrastructure - this can be done with the technology of today.
Hence, the opinion that “advances in e-Government are more dependent on the
human-side rather than on the technological side of the equation” was reflected in
several comments.

One expert wrote: “To my mind you have the issue completely the wrong way
around. The technology is only interesting in terms of what it can do for the target
group. | would first like to know what LSGs expect from e-government (how would
they interact and what would their tasks be). Then it would be possible to consider
what is the best technology to support this. If | knew the goals and expectations (and
tasks) | could assess the impact of various technologies on LSG groups”. In this
regard, the expert recommended contacting the project www.etenuta.org.

Another expert also criticized the focus on technologies in the expert survey and
elaborated on the more important non-technological barriers:
“This survey is technology-focused; in fact, adoption of these technologies depends
more on public administration than on the level of adherence of the citizen (this
comes sooner or later); currently, there is still no homogeneous coverage and level of
guality of e-service all over Europe (i.e. spanning from country to local level),
whereas these services would all be possible (web access) with standard
technologies; in this context, the most important barriers are:

Lacking cooperation between the various levels (regional, local) in public

administration,

Resistance to change (e-services require organisational changes!),

Lack of models for sustainable service provision (one could also say "not

enough funds available"),

No proven models for shared public-private service provision,

Sometimes lack of interest and transparency (the web-channel is considered

as ‘sufficient’)”

(b) Costs

Several respondents emphasized the key importance of financial support for the
accessibility of LSGs to eGov services. Some quotations follow.

“The impact of ALL new technologies depends strongly on the access: is it free of
charge or not for people of low income? Who supports it? The citizens or the
government?”

“If people will have to pay, those with low income will be excluded.”

“Infrastructure availability, costs and cultural barriers are open issues”

“To encourage LSGs participation in e-Government it is important to motivate them
(by showing that their input does count) and to make low or no cost computers and
Internet connection available to them.”

(c) Benefits and pitfalls of technologies

One respondent remarked that appropriate technologies could help if they “bridge the
gap between a person's own thought processes and “governmentalese” (legal and
regulatory gobbledygook).



Another respondent wrote that all the technologies contribute to making the Web
access simpler.

On the other hand, we should not forget that “technology has a tendency to widen
gaps by providing highly educated and civically engaged individuals valuable tools.
All of the considered technologies will tend to be used much less by low-income
people, at least in the area of e-Government”.



5. Summary and conclusions

e-Government is enabled by information and communications technologies. At the
same time there is a growing concern that the dependence on technology (requiring
“digital skills” and familiarity with technologies) widens the digital divide, in particular
in LSGs. Conversely, new technologies may have a profound contribution to inclusive
e-Government; if properly adapted and adopted they may help bridging the digital
divide. Nonetheless, more important that the technology in itself is it's actual
utilization in easy to use services that people have an incitement to use because they
can see the actual advantage of doing so.

The ELOST project concerns first and foremost the societal aspects that affect the
readiness of LSGs with regard to e-Government, and the related policy issues. The
aim of the Foresight study (WP4) was to complement the societal findings, mainly by
addressing the potential benefit of emerging technologies that may affect the future
use of e-Government services.

The present report presents the findings of the Foresight study in ELOST, focusing
on the results of the online Delphi expert survey conducted within this study. The
main objective of the survey was to provide a useful perspective on emerging
technologies relevant to e-Government and likely to be widely used in the next 15
years, including the assessment of their potential impact on the use of e-Government
services by low socio-economic status groups (LSGS).

The essence of Foresight is the interaction between technology and society.
Although the focus of the ELOST foresight study (WP4) is on technological aspects
of e-Government, the social dimension is, as said before, of major importance for
ELOST. One of the success criteria for foresight exercises is the extent to which they
manage to bring together different stakeholders that represent different societal
views on a particular topic. Foresight studies are sometimes criticized as means for
promoting one-sided (experts) visions of the future, because of lack of direct
consultation with citizens (non-experts). This aspect is taken care of in ELOST by the
complementarity of WP3 (a field survey including LSG focus groups) and WP4
(foresight study including the online Delphi survey).

For the purposes of ELOST, thinking forward on future technologies for e-
Government that are supportive of the inclusion of low socio-economic status groups
(LSGs) implies integrating at least two spheres of knowledge, namely that on social
policy with that of technology, in particular information and communications
technologies (ICT). This integration was taken into account in the design of the
guestionnaire for the online Delphi survey and in making an effort to select an
appropriate mix of experts from different areas of expertise.

The first stage of the ELOST foresight study included a review of previous selected
foresight studies and other relevant technological and future-oriented publications,
and insights gained from interviews and workshop with experts. The findings were
presented in detail in previous deliverables: D4.1 and D4.2. The most important are
summarized in Chapter 2 in this report, where completeness we added some reviews
of more recent reports with relevance to ELOST.

As mentioned in D4.1, by the year 2020 the access to telecommunications networks
including the Internet is very likely to become seamless, ubiquitous and “transparent”,
when today’s problems with access, bandwidth, usability of interfaces and security
are solved. E-Government services will most probably be easily available for
everyone, anytime and anywhere. Their use will be very simple and intuitive, and the
level of automation will be much higher. As one of the interviewees stated: “by 2020,
we will not be speaking of “e-Government” anymore but rather just of ‘government’,
because it will be obvious that we are referring to e-Government.” There is a wide



agreement that the services will function via multiple channels and multiple
interfaces. These views are also reflected in the results of the ELOST expert survey
as shown in the present report.

Similar views have been reflected in a consultation workshop of the EC eGovernment
unit: “In 2020 information and knowledge will be virtually stored in cyberspace and
will be accessible at anytime and from anywhere. [...] Government in 2020 will be
flexible and adaptive. Governmental organisations will be lean and will provide
seamless services [...] Citizens will have the possibility to create and control their
own personal services, according to their individual life events and situation ™** To
realize this vision of “digital governmental semantic eco-system” the workshop
participants envisaged the utilization of diverse complementary technologies such as
holographic storage systems, Distributed/diffused transaction systems, Semantic
Ecosystems, Complex event processing (modelling, simulation) and smart clothing
The workshop also envisaged in 2020 a highly reliable and secure multi-channel
human computer communication as well as computer mediated human-to-human
communication, leading to enhanced e-participation of citizens in the advancing
democratic process. All these could be enabled by technologies such as Peer-to-
Peer communications, Wireless networks, iTV, Natural Language Processing, and
Gesture communications Besides multi-channel communications, the following
participation-enhancing technologies were mentioned: Socially aware avatars, Virtual
and augmented reality, Simulation and gaming, Complex event processing, and
automatic real-time data integration/analysis*. The workshop also envisioned a so-
called “virtual citizens’ service manager” (VCSM) via which citizens will interact with
the governmental organisations in 2020, global multi-cultural accessibility supported
by highly natural interfaces (especially via iTV and cellphones), and processing of
personal information collected by networks of intelligent sensors (in accordance to
the Ambient Intelligence vision)

Hence, the background review covered a wide range of technological visions,
emerging trends, technological challenges, forecasts and concepts that may be
helpful in understanding what can be the impact of new and emerging technologies
on future e-Government. The literature review, the interviews and workshops carried
out in the first phase of WP4 provided an important background and basis for the
design of the web-based expert survey the results of which are presented in this
report. In particular these activities helped in selecting a list of 11 emerging
technologies and technological trends/visions considered in the experts survey:
Ambient Intelligence (Aml), Advanced Speech Recognition (ASR), Smart Cards,
advanced mobile networks, advanced security technologies, high-speed broadband
communications, future web, Interactive TV, automatic translation, wearable
computers, and Virtual Reality (VR).

Other technologies and technology trends frequently mentioned as having potential
impact on e-Government in its broad sense® include intelligent agents, RFID,
biometrics, sensors*’, socially-aware avatars, simulation and gaming (“serious
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games”) and semantic technologies®. In the context of semantic technologies future
“semantic ecosystems” are envisioned, including “digital semantic person” (a virtual
representation of each citizen in the future) interacting with the e-Government.

5.1 Main results from the ELOST expert survey

The ELOST worldwide online expert survey has been successfully completed, with
the participation of 154 experts from 34 countries. The findings reflect the opinions
and assessments of a wide community of experts, with a reasonable mix of
participants from various expertise/experience areas such as technology, business,
policy and research. The expert survey results can be summarised as follows.

The highest technological barriers (among those presented in the survey) to
widespread use of eGovernment services at present are unfriendly interfaces
and limited access channels for communications. Lower barriers are
authentication problems, insufficient broadband coverage and insufficient
security & privacy protection.

Some additional barriers mentioned by respondents are poor services
interoperability, non-usability/complexity of services, insufficient standards,
poor infrastructure.

The majority (70%) of experts believe that in the year 2020 ALL governmental
services will be electronically available anytime and anywhere. Business
experts are more optimistic than public policy experts.

The majority of experts foresee that high percentage (over 50%) of persons
from LSGs will routinely use eGovernment services in 2020. In this
assessment business experts are a little less optimistic than other experts.

In 2020 most citizens will access eGovernment services not through a single
device but through a variety of available interfaces and channels. Main
means of access will be desktop/laptop PCs, mobile phones and PDAs (or
similar devices), followed by Interactive TV. New devices will probably appear
(e.g. convergence of computer/TV/mobile phone)

All the eleven emerging technologies considered in the survey will be widely
used in the decade 2008-2018. In the near term (2008-2013) widespread use
is foreseen for: smart cards, advanced mobile networks, advanced security
technologies, high-speed broadband communications, future web and
Interactive TV. Other technologies will become widespread later (2013-2018):
Advanced speech recognition, automatic translation, wearable computers and
finally (around 2018) Ambient Intelligence and Virtual Reality.

Relatively high impact on all LSG segments is foreseen first and foremost for
Interactive TV, followed by advanced speech recognition, advanced
mobile/wireless networks, high-speed broadband communications and smart
cards.

Most technologies under consideration will be beneficial (in terms of fostering
e-Government usage) mainly for those persons from LSGs who lack
technology skills. The potential benefits for other LSG segments (persons
with low income, limited access to the Internet, or lack of motivation) are
much lower. One noticeable exception is Interactive TV, which may have high

8 Semantic technologies are part of future web teldgies



Impact on LSGs

impact on all LSG segments. Advanced mobile/wireless networks may also
be beneficial in particular for persons with (currently) limited access to the net.

It is instructive to summarise the main results by mapping the eleven technologies in
terms of their relative overall benefit for LSGs (all segments) and their likely years of
widespread use, as assessed and foreseen by the participating experts. This is
presented in Fig.14 (based on the detailed results in Fig. 8 and Fig. 13).

In addition to the eleven technologies considered in the survey, it is worthwhile to
mention other technologies that in several experts’ opinion could have impact on e-
Government usage. These include e.g. intelligent agents, advanced knowledge-
based / expert systems, interactive kiosks, and some kind of a unified “media master”
(possibly a future generation of a smart mobile phone) which combines video, voice,
TV and the Internet.

Quite obviously, technology alone cannot solve the problem of digital divide and in
particular the participation of LSGs in e-Government. If social, cultural, educational
and organizational issues are not adequately treated, new technologies can even
aggravate the problem. As one of the ELOST expert survey participants remarked,
there is a risk that advanced technologies, instead of providing intelligent help, could
sometimes give governmental organizations the pretext to reduce the needed
personal help of intelligent human beings. In this context, some of the survey
participants (being unaware of other parts of ELOST) criticized the focus of this
survey on technological barriers and technological solutions, stressing the non-
technological barriers that have to be overcome. Opinions such as “advances in e-
Government are more dependent on the human-side rather than on the technological
side of the equation”, and that much can and should be done with present-day (not
future) technologies were reflected in several comments. The ELOST project team is
fully aware of the critical importance of the non-technological aspects of e-inclusion,
which are investigated in other workpackages, in particular in the field surveys and
focus groups with persons from LSGs (WP3). However, looking ahead to 2020, the
potential impact of new technologies of course should not be ignored either, and
therefore in WP4 we deliberately put the emphasis on technologies.
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5.2 Policy Implications

Most of the technologies considered in the ELOST expert survey could be beneficial
(in terms of fostering e-Government usage by LSGs) mainly by addressing the lack
of skills barrier. In particular the potential impact of Interactive TV is noticeable.
Attractive ITV-based services may address also the barriers of access, awareness
and attitudes. Advanced mobile networks may of course be beneficial in particular for
persons with (currently) limited access to the net.

The high popularity of the mobile phone (even in undeveloped countries) and its
evolving capabilities (convergence with PC) including more usable interface (e.g.
touch-screen) indicate its high potential for providing easy access to e-Government
services, at least among the younger LSG population. Some experts envision that
the proliferation and increasing sophistication of cellphones together with semantic
technologies may lead to novel “reality mining” for models of a person’s social
networks and relationships, support of personal health care and more®. If these
possibilities are successfully pursued, they may allow future mobile phone users to
benefit from “cellular customised e-Government services” based on the network’s
“understanding” of the user’s needs.

Although the PC is still perceived as a leading means of access to e-services by the
general population in the next decade (as reflected in the ELOST expert survey), it is
by itself a significant obstacle. Many people, even if not “technophobic”, have
cognitive difficulties to use the usual mouse / icon interface®. Therefore making e-
Government available without exclusive dependence on the PC is paramount.

The ELOST field survey shows that indeed a large share of LSGs are willing to use
non-PC means like Interactive TV or phone service supported by speech recognition.
Nonetheless, it should be noted that the PC (and in particular the laptop/palmtop) is
also evolving, its price is dropping and its usability may improve in the near future, for
example by utilising speech recognition and touch-screen technologies®™ and its
merging with the cellphone.

When planning for increasing the participation of LSGs in e-Government services,
decision makers should take into account the potential advantages of adequately
used new technologies, in particular Interactive TV, new generations of mobile
phones and advanced speech recognition. They should also keep an eye on new
emerging technological trends (e.g. the merging of PC, TV and mobile phones or the
concept of Ambient Intelligence) that might affect the use of e-services in the future.
Results of the ELOST field surveys within LSGs (WP3) also indicate that at least for
a certain segment of the LSG population, technologies other than PC-based Internet
access could be very useful — in particular 1TV and mobile phones, possibly with
interaction assisted by speech recognition.

The policy implications of these results will be elaborated in more detail in ELOST
WP6. However, in a nutshell, decision makers should consider the following policy
implications deriving from the expert survey:

1. The two major barriers for the incorporation of LSGs in e-Government
services are unfriendly interfaces and limited access channels for

*9K. Greene, “TR10: Reality Mining”, Technology Rewi, March/April 2008

0 ELOST experts workshop, Paris

*1In a recent talk Microsoft's chairman Bill Gates/isaged that people will increasingly interacthwit
computers using speech or touch screens rathek#ydmoards, and that in 5 years more Web searches
will be done through speech than by typing. (Tedbgw Review, 22.2.2008,
www.technologyreview.com/Wire/20335/?nlid=8p4




communications. It is likely that during the coming decade the distribution of
communication means (wire and wireless) will resolve the accessibility barrier
(at least in part). Hence the main focus should be directed toward developing
friendly interfaces.

2. An interface that is most likely to be very popular is going to be Interactive TV
(iTV). It is very likely that in the forthcoming years iTV will be installed in
nearly every household. Therefore, policy decision makers should allocate
resources and focus on the use of iTV for e-Government. More research is
needed in order to understand the advantages and limitations of ITV for e-
Government use by LSGs, learning from lessons from recent relevant
projects in Italy and elsewhere.

3. It is also likely that most citizens will use a variety of means for
communications (e.g., cellphone, ITV, desktop/laptop computer, interactive
kiosk, and the like). It is, therefore, recommended that future developments in
e-Government applications will not be confined to only one major means of
interaction, but will be customised to multiple means, emphasizing
friendliness and unified interface among all of them. Such a  multi-access
multi-technological environment also requires research and development of
technologies for coherence and synchronisation of the different information
elements and information flows.

4. Since it is believed that by 2020 most of the interaction between the citizens
and the government will be performed through electronic communications, it
is imperative to make sure that each citizen will have access to an electronic
channel, regardless of his or her economic or physical status. Otherwise, a
generation of citizens deprived of e-Government services will develop, thus
increasing the digital divide rather than reducing it. Those that cannot afford
having their own electronic access will have to be provided with public
access.

5. All the above conclusions require that an ongoing search of technologies and
an ongoing study should be undertaken in order to prepare for the era where
manual (physical) accessibility to e-Government services will not be available
anymore.

As mentioned earlier, further elaboration of the policy implications will be
presented in the report of WP6.



Appendix: Screenshots of the online Delphi question naire
(examples)






