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Abstract

The area-wide diffusion of broadband infrastructures and associated electronic services within the next decade is one of the major goals of the European Union (EU). Unrestricted broadband access is important to discover new business opportunities worldwide. Researchers as well as practitioners assume that the diffusion and adoption of broadband technologies and new solutions such as next generation networks (NGN) are the main drivers for economic growth and for the generation of new jobs. Therefore information and communication technologies (ICT) have a catalytic impact in three key areas: productivity and innovation, delivery and modernization of public services, and advances in science and technology. At present, broadband technologies are rarely available in rural EU areas. Hence, a ‘broadband gap’ - which describes areas that are not covered by broadband access - exists in every member state to a certain extent. Because broadband is of crucial importance for the European socio-economic development there is a strong need to close this ‘broadband gap’. As the broadband market shows, it is necessary to support municipalities, local administrations, SMEs and other decision makers in the development of broadband infrastructures. So far, the EU has supported several initiatives to enforce the broadband availability and therefore the development of a European information society. The EU supports the diffusion of broadband in rural areas with several projects and programs. Our contribution describes 22 EU funded projects, their characters their public awareness and their perceived successfulness on an explorative and descriptive level. We performed an online-survey involving experts in the field of broadband technologies and services. Additionally we set up a criteria catalogue to analyze the successfulness of the projects on the basis of available information in the Internet. 

1.
Introduction

Access to innovative broadband technologies as well as to modern online-based services (such as eHealth, eCulture, eEducation etc. - referred in the following as ‘eServices’) is increasingly important to the European society and economy. While urban areas within the European Union are widely covered by broadband, rural areas often have no access to broadband technologies and thus to related eServices. However, firms mainly offer eServices and broadband technologies in urban regions in which frequently several different broadband technologies are provided to customers. Researchers argue that this phenomenon stems from market failure which occurs due to economic reasons. Market providers are not willing or not able to provide cost intensive infrastructures in areas with low demand and low income levels (e.g. rural areas). However, such regions exist within every EU member state and leads to a ’broadband gap‘ between urban and rural areas. Hence, the area-wide diffusion of broadband infrastructures and associated electronic services is one of the major goals of the European Union (EU). The EU supports the diffusion of broadband in rural areas with several projects and programs. 

In this respect, this contribution shows 22 EU funded projects and their perceived successfulness by experts on a qualitative and explorative level. We performed a survey involving experts in the area of broadband technologies and services. Additionally, we set up a criteria catalogue to analyze the successfulness of the projects on the basis of available information in the Internet. 

The remainder of the paper is organized as follows. Firstly we will describe the broadband diffusion within the EU in general in section 2. The subsequent section includes a description of EU policies in respect to broadband diffusion. The main part of the contribution (section 4) contains the valuation of EU funded projects which bases on an online questionnaire with experts in the field of broadband diffusion and technologies. Section 5 considers limitations of this research followed by a summary and conclusion.
2.
Broadband diffusion – A Major Challenge for the European Union

2.1 Broadband Infrastructure and the Importance for an Information Society 

The acceleration of the broadband diffusion has major impact on structural-, social-, technology-, and competition policies because broadband access is seen to be a matter of public interest (Lattemann et al. 2006a). The promotion of adequate electronic services which serves as a pull strategy to enhance not only the supply of ICT infrastructure but also the demand for broadband services by end users have positive network effects and thus influence the growth rates of the entire economy and society (Lattemann et al. 2006b). The growth of the telecommunication industry is expected to affect other interdependent industries and therefore has potentially a high impact on the growth of the European economy as a whole. However, the reduction of trade barriers and the growing importance of ICT in social and professional environments lead directly to an information society where ICT plays the pivotal role for markets and welfare growth (EU 2006). 

2.2 Broadband Diffusion in EU Rural Areas 

There exist a vast variety of different attempts to bring broadband to rural areas in all EU member states. Because such projects are initialized and organized mainly by local consortia with local private and/or public partners, information about best practice projects are hardly publicly available. However, public and private decision makers, who are in charge of enforcing the diffusion and adoption to broadband technologies, can gain from these financial, technical, political, and organizational experiences and processes to increase the efficiency of future broadband projects. 
The EU states that in average only about 8% of households in rural areas subscribe to broadband, compared to an average rate of 18% in urban areas in mid 2006. Further, rural areas lag behind the connections speeds, caused by the distance and the lack of competition in these areas. Moreover there is a considerable digital gap between the new EU member countries like Poland, Czech Republic, Hungary, and more advanced EU member countries such as Norway, Germany, Great Britain etc. (Struzak 2006). 

The connection speeds in urban areas are much higher and enable innovative services etc. (EU 2006). Hence, remote and rural areas are often disadvantaged regions not only according to the availability of broadband but to the speed of broadband. Here, technologies of the next generation and their advantages are not applicable in the same ways like in the urban areas. However, new technologies such as WiMAX begin to enter the market to bring broadband internet access into rural areas. Other types of access technology such as cable, power line, FTTH, and broadband satellite connection certain different advantages and disadvantages in respect to the diffusion of such technologies. Urban areas are connected earlier and more comprehensive with broadband intent access than rural areas. 

One of the main reasons for the broadband gap is that private engagement depends on the expected return on investment, which is regularly lower in rural areas than in urban areas due to a disproportionateness of users per area and cable length. For this reason fixed line technologies are more appropriate for towns and cities as for rural areas. 

3. European Broadband Diffusion Initiatives 

Accordingly, the European initiative ‘eEurope - an information society for all’ aims at supporting the development of a knowledge-based European economy (EU 2007a). One of the objectives of the EU Lisbon agenda is to become the world's ‘most competitive and dynamic knowledge-based economy’ within the ten years from 2000 on (EU 2007b). Therefore, the EU launched the ‘eEurope 2002’ action plan, followed by the ‘eEurope 2005’ action plan, to extent internet availability and adoption and to enhance competition in communications networks (EU 2007c). The specific objectives of these programs are, among others, the deployment and extension of access to broadband infrastructures without any social exclusion.

The current strategic EU initiative ‘i2010’ covers an integrated framework for the creation of a European information society. Related to this initiative there exist a vast amount of (policy) instruments to support broadband access in all areas of Europe: such as the implementation of the regulatory framework for electronic communications (privatization and licensing, interconnection and unbundling), EU research framework programs, provision of public fundings (e.g. grants and loans, structural funds and rural development fund (ESF)) and fiscal incentives, state aids and competition policy, support demand aggregation and efficient procurement, supporting of the creation of modern public services, legal changes toward universal service arrangements, initiatives to remove of trade barriers, organization of workshops etc., to name only a few.
In this contribution, we focus on one support instrument by the EU, the financially funding of broadband projects. We will investigate the successfulness and awareness of these programs.
4.
Analysis of EU Funded Projects

The following section includes the research methodology as well the description of the most important research results of our online survey.
4.1
Research Methodology 

This contribution describes research results of 22 recent broadband initiatives funded by the EU. For the analysis of broadband projects we choose a multistage process. The first stage contained the identification of relevant EU funded broadband projects. Therefore, documents of the EU and of CORDIS database of EU funded projects, which are available over the Internet, were analyzed. In the second step we developed an online questionnaire to evaluate the identified broadband projects. The survey was deducted between 12th July and 19th July. The URL link to the online questionnaire was sent by email to the ICT expert community using the ITS database which consists of practitioners, academics and politicians in the field of broadband diffusion and technologies. The third stage included a continuative analysis of the 22 pre-selected broadband initiatives. Different information, mainly gathered from the Internet and EU and CORDIS databases, were collected to classify the projects according key figures such as e.g. the budget, number of project partners, the chosen support program, the technology focus as well as the objectives and purposes of the specific broadband project. Furthermore the identified success factors and the achievement of this success factors were analyzed for every project.

4.2 
Descriptive Analysis 

The EU is funding various broadband projects to support ICT in Europe and to foster the information society. Information about the perceived successfulness and the awareness of such projects in the community should be relevant for future EU project proposals and for the EU itself. Our research results will be presented in the remainder of this paper. The 22 analyzed projects are in alphabetical order: A-BARD, Birra, Bread, Breath, Broadband Forum, BROADWAN, COCOBINE, Gandalf, IANIS, Mobillife, MOSAIC, Muse, Nobel, OBAN, Prelude, Rural Wings, Rural Wins, TONIC, Top of the Web, U-Broad, WIBRACE, Wireless ad hoc solutions. We focus on projects which have the main objective to enforce and support the broadband diffusion within the European Union.
4.2.1
Classification of EU Funded Projects

The aim of this paper is to compare these 22 EU funded projects. To do so, firstly the purposes of the analyzed projects are outlined (fig 1). We distinguished among three different project foci: 1) technology oriented research (e.g. the test of new equipment), 2) socio-economic research (e.g. analysis of adoption processes) and 3) projects which cover both, socio-economic and technology research.
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Figure 1: Research Focus of the Analyzed EU Funded Projects
64% of the analyzed projects focus solely on socio-economic-research. 18%, or 4 projects concentrate solely on technology issues. Another four projects focus both, on technology and socio-economic research. In this context it is important to keep in mind that the analysis is focussed on support programs which have a low impact on technology development because their main focus is the adoption and diffusion of broadband.
We compared the budgets of the projects, the number of partners and the duration of the project. The three box plots below (fig. 2) present an overview of the key project figures. 
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Figure 2: Box Plot about the Amount of EU support, Number of Project Partner and the Project Duration
As the box plots show the average budget per project is about 4.4 million Euro with a relative low deviation among the 25% and 75% quartile but with one outlier with 18.6 million Euro. The median is around 1.8 million Euro. The lowest has a funding value of 250.000 Euro. In average 17.5 partners from different European countries are working together on one project while the median is 13.5. It has to be mentioned that the real financial compensation in the projects among the project partners differs a lot. The project duration is regularly between 12 and 48 month with a mean of 26.3 month. Most of the projects have duration between 24 to 30 month (projects in the 25% and 75% quartile). The median lies at 24 month.
4.2.2 Awareness of the EU Funded Broadband Projects
4.2.2.1 General Information about Survey Participants 

52 experts participated in the online survey. The majority of the respondents (62%) were academics, mainly professors, and another third were practitioners. One politician participated in the survey. 
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Figure 3: Nationality of Survey Participants

All in all, experts form more than 20 countries have participated in the survey. Most of the respondents were Germans (27%), 51% are from other EU countries. Further 22% of the survey respondents are Non-European (see fig. 3). Around 15% of the experts are experienced with EU projects because of a direct participation in former or current EU projects.

4.2.2.2 Research Results on EU Funded Projects 
The European Union invests billions of Euros for ICT and broadband projects, e.g. FP7 9.1 billion (CORDIS 2007a), FP6 3.625 billion (CORDIS 2007b) and FP5 3.6 billion (CORDIS 2007c). Therefore, a crucial question is how academics, practitioners and the broad public are aware of these broadband projects and what the outcomes of these projects are. 
The online questionnaire asked about the awareness of EU funded broadband projects. In addition to the already listed 22 EU funded projects the respondents named further project, such as ECOSYS/ CELTIC and E2R II which may of public interest. In the remainder of this section the results of the online survey will be presented.

As figure 4 shows, the two projects MUSE and BREAD are the most well known EU funded broadband projects with a 27 % to 29% degree of awareness. Followed by four projects (Broadband Forum, IANIS, Mobillife, MOSAIC) with a degree of around 20 %. Allover, Mobillife is the broadband project with the best valuation in the category “known very well”. Eight projects have an awareness degree of 11 % to 15%, another eight projects were almost unknown. 
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Figure 4: Awareness of EU Funded Projects 

4.2.3 Success Factors for EU Funded Projects
4.2.3.1 Identification of Success Factors
The following table shows an overview of different success factor and ratings for their importance by experts for EU funded broadband project. 

	
	Weighting of success factors for EU funded broadband projects

	
	very important
	important
	moderate
	less important
	unimportant
	no answer

	Quality of project management
	30.77%
	36.54%
	5.77%
	3.85%
	-
	23.08%

	Degree of output quality
	34.62%
	32.69%
	3.85%
	1.92%
	-
	26.92%

	Degree of awareness/ public relations/ transparency
	7.69%
	34.62%
	26.92%
	5.77%
	-
	25%

	Degree of open access 
(documents, reports, data)
	13.46%
	40.38%
	11.54%
	7.69%
	-
	26.92%

	Quality of webpage
	5.77%
	21.15%
	30.77%
	13.46%
	5.77%
	23.08%

	Integration of web 2.0 applications on webpage
	-
	5.77%
	28.85%
	21.15%
	11.54%
	32.69%

	Quality of project related academic publications
	23.08%
	26.92%
	13.46%
	11.54%
	1.92%
	23.08%

	Rate of project goals achieved 
(e.g. installation of infrastructure)
	26.92%
	32.69%
	13.46%
	5.77%
	-
	21.15%

	Sustainability of project
	19.23%
	26.92%
	19.23%
	7.69%
	1.92%
	25%

	Involvement of practitioners
	13.46%
	48.08%
	13.46%
	3.85%
	-
	21.15%


Table 5: Success Factors for EU Projects
We clustered the relevance of the listed success factors by summing up the answers ‘very important’ and ‘important’ and brought them in an order according to the following schema: most relevant factors: > 60%, relevant factors: 30% to 60%, and moderate relevant factors: < 30% of the answers.
According to this clustering the three most important factors for a successful EU project are: quality of project management, degree of output quality, and involvement of practitioners. These listed success factors were classified as ‘important’ or ‘very importantÄ by more than 60% of the respondents. ‘Relevant factors’ are the ‘achievement rate of project objectives’, ‘degree of awareness/ public relation/ transparency’, ‘degree of open access or project related academic publications’. In the view of the respondents aspects like quality of webpage (26.92 %) and integration of web 2.0 applications on the web page (5.77%) are less important for successfulness of a broadband project.
Other criteria for the successfulness of projects named by experts are the ‘coherence of project goals’, the ‘matching of market needs’, the ‘quality of project partners/ constellation of consortium’, and ‘timeliness’.
The most important reasons for the unsuccessfulness of broadband projects are, according to the respondents: ‘unclear/ unspecified objectives’; ‘missing understanding of the complexity of the issues’; ‘lack of partner commitment’; ‘cultural differences of partners’; ‘too broad consortium’; ‘change of project partners’; ‘too many academics’; ‘project realization: insufficient funding’; ‘poor project management’; ‘missing flexibility’; ‘no additional value of the project results’; ‘delay of realization’; ‘speed of progress in the technology and the market’.
4.2.3.2 Evaluation of the Analyzed EU Funded Projects
The online survey queried the awareness of the EU funded projects. If the respondents knew the projects they were asked for their perception of the successfulness of the respective project. In the following figure 6 the successfulness of projects, which were rated with a scale between ‘very well’ to ‘not at all’ are represented. As an overall result it could be stated that no one single considered EU funded broadband project is classified by the experts as ‘very successful’. Most of the projects achieved a ‘well’ to ‘moderate’ evaluation in respect to their successfulness.
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Figure 6: Success of EU Funded Broadband Projects
The online survey was complemented by an Internet research. Especially the projects web-pages as well the CORDIS database were considered to gather more information about the successfulness of the EU funded broadband projects.

In this context it has to be mentioned that the most important quality criteria ‘quality of project management’ and ‘degree of output quality’ are difficult to measure. However, at least the third important success factor, ‘the involvement of practitioners’, is easily measurable. The number of project partner and the relation academic/ research institutes and practitioners vary in the projects. There is no consistent relation between number of involved practitioners and successfulness of the project identifiable.
All EU funded projects have to be listed in the CORDIS database. It is important for the measurement of the successfulness of the projects to get information about the degree of objective achievement. Further information about the sustainability in the meaning of prolongation of project should be public in the case of EU funded initiatives. Neither in the CORDIS database nor on the project web-pages were detailed information available about the achievement degree and the sustainability of the projects.
The Internet analysis led to the results that the majority of the EU funded broadband projects have their own web-page. Most of the web-sites followed a similar structure, for example they includes information about the partner, the work packages and the deliverables. However, not all projects web-site gave a professional impression or were even publicly available. Normally, deliverables and their degree of achievement are reported on the web-pages and statistics. However, on some web-sites the deliverables were not available at all or only with restricted access. Furthermore, publication and academic paper were published quite rarely on the project web-pages. Hence, the quality of project related academic publications is hardly measurable.
5.
Limitations of Survey
There are several limitations according to our study which have to keep in mind. One of the most important limitations is the limited number of survey participants, which stems from the short time of the online-survey (only one week). While we used the ITS conference participants database for the online-survey, the selection of survey participants might be not representative due to the bias towards academic participants. Therefore practitioners and politicians have less influence in the survey.

Another issue is the measurement of the awareness and success of the projects. The awareness and success is rated by the participants on a five point Likert scale. This procedure enables only to identify trends in the degree of awareness as the perceived successfulness. 
6.
Conclusion
The EU tries to foster the development of the information society as well the competitiveness of the EU through the support of ICT broadband projects. We analyzed 22 recent EU funded projects which should support the adoption as well as the diffusion ob broadband by asking experts in the area of broadband diffusion and technology on the basis of in online survey. Our analysis results that it is difficult to measure the successfulness of such EU funded projects especially for the public, even if they are ICT experts. We found that most of the projects are hardly known.
Most information of the surveyed projects and their objectives is provided through the CORDIS database and the projects’ web-pages. However, project achievement rates and the sustainability of projects are not communicated adequately. Furthermore, the access to documents, reports, and data is not possible in nearly all cases. In several cases not even the deliverables are available. A broad open access policy, required by the EU, would reduce these shortcomings. 
New communication and information technologies, such as Web 2.0 applications, are hardly applied in the projects. However, the provision of Web 2.0 applications is not perceived as highly relevant to the experts. However, the use of such technologies would help to reduce redundancies among the projects and make information about broadband projects publicly available. 

The availability of information about broadband projects and the availability of information about best practice examples are of crucial importance for the further diffusion and acceptance of broadband in rural areas and for decision makers on a local level. 

Hence, it lacks on a consolidating data base on EU funded projects as well as on private and local initiatives 
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