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1 Introduction 
 
The IntelLEO project develops innovative technologies that support learning and knowledge 
building activities in intelligent learning extended organizations, understood as a temporal alli-
ance among different organizations (industrial, research, educational etc.) in order to share re-
sources, skills and costs in supporting cross-organizational learning.  
The hypothesis of the project is that a synergy of harmonization and collaboration services can 
increase the motivation of learners to pro-actively engage in cross-organizational learning and 
thus increase the responsiveness of the extended organizations (EOs). 
To better understand the applicability and usefulness of the proposed approach and services, task 
T730 “Analysis of socio-economic context” focuses on the monitoring of social, economical, 
legal and political developments relevant for TEL and their implications for IntelLEO. Having 
identified current developments relevant for TEL, this task will also demonstrate the extent to 
which IntelLEO contributes to the identified social and economic issues and explore the wider 
socio-economic implications and potentials of the IntelLEO approach. 
  
D7.4 “Empirical analysis of socio-economic context” has two versions (Months 24 and 36). This 
document, Version 1 of D7.4, summarizes and analyses the main findings from an initial desk-
top research concerning the most important developments relevant for TEL and its implications 
for IntelLEO. The objective of this first version it to investigate influencing factors for IntelLEO 
and the project’s potential impact from an analysis of secondary data, to set the field for the pro-
ject’s well-directed empirical socio-economic analysis in Version 2. 
Thus this document – Version 1 of D7.4. - is structured into the following chapters: 
 Chapter 2 “Trends in TEL”: Analyses the most important future trends for technology en-

hanced learning from the research perspective. 
 Chapter 3 “Market trends with regard to learning and social media usage”: Analyses current 

developments in organizations and universities with regard to TEL. 
 Chapter 4 “Industry-university partnerships”: Puts a special focus on trends and outcomes of 

research cooperations between organizations and universities. 
 Chapter 5 “Political trends”: Shortly summarizes instruments and key issues of the European 

Commission with regard to TEL. 
 Chapter 6 “Legal trends”: Provides insights into current IPR / privacy regulations in Europe. 
 Chapter 7 “Conclusions”: Summarizes the main conclusions for IntelLEO from this initial 

desktop research. 
At the end of Chapter 2 to Chapter 6 the authors always outline the relevance of the discussed 
aspects for IntelLEO and IntelLEO’s contributions to the topic. 
 
Based on the research on current trends relevant for TEL the project will - in a second step - 
conduct a quantitative and qualitative empirical investigation of the applicability and usefulness 
of the IntelLEO approach and possible implications and potentials. The quantitative analysis will 
focus on the investigation of current collaboration and learning activities in extended organiza-
tions. A questionnaire will be distributed online on the IntelLEO website and in paper-form at 
TEL relevant conferences and workshops to capture current communication practices between 
EOs, technologies in use, perceived benefits and impact from the cooperation and barriers for 
cross-organizational collaborative learning. To amend the quantitative data with in-depth analy-
sis, the project will select case studies of EOs, present the IntelLEO services to representatives of 
these case studies and discuss the applicability of the approach and possible implications. The 
results of these quantitative and qualitative investigations will be summarized and analyzed in 
Version 2 of D7.4 in month 36. 
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2 Trends in TEL 

2.1 Introduction: The impact of TEL on learning and skill-acquisition in the 21st 
century 

 
As mentioned in the Lisbon agenda, education and training are central elements for growth and 
jobs and the targets of the “Europe 2020 strategy for smart, sustainable and inclusive growth” 
(European Commission, 2010) are deeply connected with purposive and coordinated investments 
in education and training. Creating a well-functioning ‘knowledge triangle’ of education, re-
search and innovation and helping all citizens to be better skilled are seen as essential for 
growth and jobs, as well as for equality and social inclusion. On grounds of the economic and 
financial crisis combined with the demographic changes, the significance of these long-term 
challenges increases and confronts us with new challenges, like the growing importance of life 
long and workplace learning or issues of digital divide. Public and private budgets are under 
strong pressure, existing jobs are declining, and new ones often require different and higher 
level skills.  

In light of this, innovation in technology – in particular the Web 2.0/social media1 – are the ex-
pected drivers fostering new ways of learning and skill acquisition. By considering technology in 
the learning process, the character of learning changes, resulting in a contemporary learning that 
is often described as self-directed, lifelong and informal learning. This type of learning, in the 
literature denoted as amongst others “Learning 2.0” is viewed as an important new concept, but 
not necessarily as the one concept that education is heading to.” (Herder and Marenzi 2010, 
p.10) 

Social media give rise to technological, organisational and pedagogical innovation in education 
and training in a huge number of ways – and the most important ones will be shortly described in 
the following chapter, including a discussion of how IntelLEO is affected by these trends and 
how the project can contribute with its research results to these trends.  
 

2.2 Future trends with regard to learning and technology  

According to Jokisalo and Riu (2009, p. 3) “the Internet is one of the major knowledge reposito-
ries for personal knowledge acquisition (or informal learning) and will consequently put increas-
ing pressure on traditional, formal education and training systems.” The fact that learners play an 
active role in the production of content, in knowledge creation and sharing in a social media en-
vironment changes not only the way individuals learn, but also provides inputs for innovation in 
formal education and training systems.  

The main changes that come with this active role of the learner are presented in Table 1: 

                                                
1 The term Web 2.0 is commonly associated with web applications that facilitate interactive information sharing, 

interoperability, user-centred design, and collaboration on the World Wide Web. Social Media combines the 
platforms and networks that enable social interaction in the network and builds on the ideological and technolog-
ical foundations of Web 2.0. In this report the term Web 2.0 and social media will be used synonymously as 
web-based and mobile technologies to turn communication into interactive dialogue.  
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Technology enhanced learning (1.0 – 
without social media)  

Technology enhanced learning (2.0 – with 
social media)  

Learning Platform & Learning Manage-
ment Systems (LMS)  

Personal Learning Environments (PLEs)  

Acquisition processes  Participation processes  

Multimedia (interactivity)  Social networks / Communities of Practice 
(CoP)  

Externally provided content  User-created content  

Curricula  Learning diaries/e-portfolios  

Course structure  Communication  

Tutor availability  Learner and peer interaction  

Quality assessed through experts  Quality assessed through learners and peers  

Table 1: Changing learning styles (Ehlers, Riley et al. 2008) 

In the Learnovation project2 the changes of learning styles and possible innovation potential for 
traditional education and training systems were defined by means of 5 dimensions (Jokisalo and 
Riu 2009, p. 5f): 

 Bottom-up – top-down: The bottom-up approach implies that the initiative to act is taken by 
the individuals and groups themselves and is not dictated by authorities or directed institu-
tionally. The bottom-up approach is self-managed, peer-supported and community-based. 
This applies, for example, to self-initiated portfolios, blogs and entire communities starting 
out as individual or small group initiatives.  

 Non-professional – professional: Activity, and learning through it, takes place outside the 
professional context, although the skills obtained can naturally also be used professionally. 
The (learning) needs and objectives can be related to any trivial or day-to-day matter about 
which a citizen is curious.  

 Learning-centred – value-centred: In value-centred action, learning is a secondary output 
after other purposes and not necessarily formally expressed. Value-centred actions develop a 
sense of affiliation, e.g. political/environmental/social activity group or a community of peo-
ple suffering from the same disease.  

 Community-driven – individual-driven. These two characteristics are not mutually exclusive, 
but rather reinforce one another. Although community-driven, the outputs of an activity are 
accomplished by individuals. Within communities, both the individual and the group dimen-
sions are fostered and, while a member may have personal learning objectives, these interact 
with and are influenced by other community members and contribute to the “collective intel-
ligence” of the community itself.  

The major trends that are foreseen with this changing role of learners and learning styles will be 
summarized in the following chapters. 

                                                
2 http://learnovation.wordpress.com/ 
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2.2.1 The learner as active participant and master of his LLL path  

In future learners will increasingly become the managers of their own learning process, and 
technology will support the planning, performance and bringing evidence of one’s learning activ-
ities. 

In the Horizon Report 2009 it says “Today’s learners want to be active participants in the 
learning process – not mere listeners. [..] They have a need to control their environments.” 
(Johnson, Levine et al. 2009, p.5) Thus it is important to push forward the development of learn-
ing systems towards the role of “making people masters of their own lifelong learning devel-
opment path, rather than simply receivers of contents” (Learnovation Foresight Report, 
2008, p.85) People will become more and more the advocates of their own learning rights and 
life long learning opportunities, resulting in a broader diversification of learning supply, which is 
required to fulfil these new bottom-up demands and will adapt to multiple identities of the “new 
learners”, no longer limited to the traditional flat representation of “the pupil”.  

 The 1st report on the Stellar Delphi study says that “The aim is that learners will have a wide 
range of possibilities what they can learn, where they can learn it and how they can learn it. 
Adaptive and personalized learning applications will support learners in their self-directed 
learning by recommending interesting and efficient further learning resources.” (Spada, 
Jansen et al. 2010, p.36f) When learners will be enabled to follow their own personalized learn-
ing path, it becomes important to guide them and make personal recommendations. So in the 
roadmap for technology enhanced professional learning (TEPL) the goal is “…not only to create 
many choices but also help people decide what’s just right for them.” (Kamtsiou et al. 2007, p.7) 

 

2.2.2 Learner and peer interaction – Collaborative learning 

The second trend that was highlighted in diverse reports was the increasing importance of col-
laborative learning and learner and peer interaction. Collaborative learning includes the analysis 
of interaction and collaboration processes in groups of varying size, ranging from dyads to large 
communities and the development of tools to support these processes (Spada, Jansen et al. 2010). 

The increased usage of social media allows the intensified interaction and collaboration among 
and between teachers and learners and facilitates inter-institutional and inter-cultural coopera-
tion. Online learning communities can effectively complement or even substitute face-to-face 
communication and collaboration. Tools for collaborative content production not only enable 
learners to jointly produce digital content, and assume authorship and ownership for their prod-
uct (Redecker, Ala-Mutka et al. 2009). They also allow the community to play an important role 
in the interpretation of what is right for learners. People expect to be able to work, learn, and 
study whenever and wherever they want to. “A faster approach is often perceived as a better ap-
proach, and as such people want easy and timely access not only to the information on the 
network, but to their social networks that can help them to interpret it and maximize its 
value.” (Johnson, Levine et al. 2010). The involvement of the social network in the learning pro-
cess is of profound interest for informal learning.  

With regard to the influence of social media on learning communities Jokisalo and Riu (2009, 
p.4) mention that “Web 2.0, which promotes more sophisticated social dynamics online, is not 
just a technological progress but, more importantly, a social and cooperative “lever” enabling 
advanced common knowledge creation, sharing and interchanging. This promotes learning and 
“collective creativity”. The authors state that learning communities based on social media are 
normally built from the bottom up and they enable more effective exchange of tacit and explicit 
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knowledge and building of personal relationships between individuals and groups that would 
otherwise be very unlikely to interact. The roles of learner and trainer are mixed. Moreover the 
peer-to-peer approach and recognition system becomes very important. Table 2 illustrates the 
positive impact that ICT can have on learning communities: 

Role of ICT in communities  Characteristics  
Enhancing learning and creativity  – ICT enhancing creative expression  

– Improving learning effectiveness with multimedia  
– Immersive environments  
– Game-based learning  

Supporting sociability  – Showing and experiencing presence  
– Networking tools  
– Collaboration tools  
– Gathering and making implicit knowledge visible  

New ways for accessing, organis-
ing and interacting – empowered 
learner  

– Easy access to a great diversity of resources  
– New ways for participating  
– Lifelong personal knowledge management  

Table 2: Role of ICT in communities; Source: Jokisalo, Riu, 2009, p.4 (according to Ala-
Mutka, 2009). 

 

Although technology increasingly facilitates and fosters collaborative learning it remains debata-
ble, “… whether collaborative learning is established as a pedagogical practice in educa-
tional settings.” (Spada, Jansen et al. 2010). Experts who participated in the Stellar Delphi study 
and mentioned collaborative learning as a research theme in the past also mentioned Web 2.0 as 
a technological development. This connection indicates that the researchers in the field of col-
laborative learning are well aware of the technological developments and their potential in en-
hancing the pedagogical method.  

 

2.2.3 Game based learning 

The third trend refers to the pedagogical method of game based learning. “Experience with and 
affinity for games as learning tools is an increasingly universal characteristic among those enter-
ing higher education and the workforce. The success of game-based learning strategies owes to 
active participation and interaction being at the centre of the experience, and signals that cur-
rent educational methods are not engaging students enough.” (Johnson, Levine et al. 2009, p.5) 
Computer games, 3D simulations, virtual realities and other immersive environments provide an 
opportunity for more creative learning approaches. “Multimedia applications can address differ-
ent sensory channels, supply more engaging learning opportunities and support individualised 
learning opportunities by allowing learner preferences to be accounted for.” (Redecker, Ala-
Mutka et al. 2009, p.43) Thus they can provide new learning content to the user and it’s essential 
to find the balance between the game experience and the learning aspect of serious games. 
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2.2.4 New formats of knowledge dissemination 

Social media provide new tools for producing, using, storing and managing digital content, giv-
ing rise to new formats for knowledge dissemination, acquisition and management. Digital learn-
ing resources of high quality, interoperability and accessibility can be produced and shared 
amongst learners. The learning environments are characterised by flexibility and adjustability, 
and are adaptable to a range of different contexts. They give rise to new strategies for studying a 
subject by making available a range of dynamic tools for transforming content and displaying 
information in different formats (Redecker, Ala-Mutka et al. 2009, p.43). In this context accessi-
bility and usability issues are especially relevant and have to be addressed by two groups of 
stakeholders. First Web2.0 tools are mainly based on user-generated content and it’s each con-
tributor of new content who decides individually about the accessibility to his/her shared learn-
ing experiences. Second, social media developers have to consider accessibility and usability 
aspects. If these requirements are not fulfilled, there will be a percentage of the population that 
will not be able to access to the knowledge inside the new tools provided by the Web2.0/Social 
Media (see also chapter 2.2.10 Digital divide).  
 
But not only from a learning perspective are these new tools for knowledge provision of rele-
vance. For scholars social media provide a new form of authoring, publishing, and researching. 
The problem with this trend is that appropriate metrics for evaluating these new publishing 
methods increasingly lag behind. For instance are citation-based metrics hard to apply to re-
search based in social media. Thus new forms of peer review and approval, such as reader 
ratings, inclusion in and mention by influential blogs, tagging, incoming links, and re-
tweeting, are arising from the actions of the global research community and have increasing rel-
evance (Johnson, Levine et al. 2010). 
 

2.2.5 Ubiquitous and Contextualized Learning and Technology 

An important trend is the one for ubiquitous learning and technology which will even be benefi-
ciated with new generations of smart phones and mobile devices. It includes mobile learning, 
contextualized learning (and accordingly, context-aware applications and devices) as well as the 
general idea of ubiquitous access to learning resources and tools. The 1st report on the Stellar 
Delphi study states that “…ubiquitous technology satisfies the need for permanent access to 
the latest information in a time where quickly changing knowledge is the most valuable re-
source and changing quickly and dynamically. Moreover through the usage of mobile equipment 
formal learning can be improved by bridging informal learning settings, such as a visit to the 
zoo, with formal learning settings, such as a biology class (Spada, Jansen et al. 2010, p. 47). 
Ubiquitous and contextualized learning and technology opens new horizons for continuing edu-
cation in organizations and thus contributes to the higher goal of organizational learning. Due to 
contextualized learning designs, learning events can be embedded in the daily working rou-
tine.  

A connection of ubiquitous and contextualized learning and technology with collaborative learn-
ing might also be possible. Mobile learning systems could be used to communicate with learning 
partners, exchange learning materials, collaboratively work on documents or log into online 
learning communities. “However, the interoperability of TEL devices (hardware) and TEL 
tools (software) is seen as a key technological challenge that needs to be met in order to make 
this possible.” (Spada, Jansen et al. 2010, p. 47) 
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2.2.6 The new role of scholars 

With the new approaches how people learn, the role of scholarship and teaching is affected as 
well. The Horizon Report 2009 states that “Information technologies (online collaborative work-
spaces, social networking tools, mobiles, voice-over-IP, and more) are having a significant im-
pact on how people work, gain information, and collaborate. With the growing availability of 
tools to connect learners and scholars all over the world teaching and scholarship are trans-
cending traditional borders more and more all the time.” (Johnson, Levine et al. 2009) and 
the report continues that “The notion of “collective intelligence” is redefining how we think 
about imprecision. It may give rise to multiple answers to problems, all equally correct. “The 
notions of collective intelligence and mass amateurization are redefining scholarship.” (Johnson, 
Levine et al. 2009, p.5)  

Under the new learning paradigms scholars have new roles to teach. “The abundance of re-
sources and relationships made easily accessible via the Internet is increasingly challenging us to 
revisit our roles as educators in sense-making, coaching, and credentialing.” (Johnson, Lev-
ine et al. 2010, p.12) 

 

2.2.7 Changing learning systems 

Not only roles of educators will change, also the learning systems themselves will face changes. 
An outstanding element within the discussion of changing learning paradigms is the expected 
diversification and specialisation of the learning systems. The diversification of the learners’ 
demands requires a decentralisation of learning solutions increasingly tailored to the specific 
needs of the individual. Thus “the competition of regions and countries becomes more and more 
relevant. The focus on owns’ strengths is seen as important factor to keep up with the ongoing 
development.” (Learnovation Foresight Report, 2009, p.81) The new learning demands also pro-
voke that “innovative, far-seeing institutions are expected to fulfil new societal demands, antici-
pating change, where traditional education is not able to keep the pace. Such a centrifugal push 
combined with perceived threat of authority loss in light of globalisation and integration forces, 
produces a certain resistance on the part of traditional education institutions, while forcing them 
to become more competitive to survive in a learning ecosystem increasingly shaped from 
bottom-up.” (Learnovation Foresight Report, 2009, p.81) 

In addition to the increasing competition also the focus of learning activities is changing: An 
investigation of the American Association of Colleges and Universities arrived at the conclusion 
that emerging technologies are more and more used by students to gain experience in “research, 
experimentation, problem-based learning, and other forms of creative work,” (Johnson, Levine et 
al. 2010, p. 4). Thus academies are invited to adapt teaching and learning practices to meet the 
needs of today’s learners; “to emphasize critical inquiry and mental flexibility, and provide 
learners with necessary tools for those tasks; to connect learners to broad social issues through 
civic engagement; and to encourage them to apply their learning to solve large-scale complex 
problems.” (Johnson, Levine et al. 2010, p.4) 

The Learnovation Foresight Report (2009) states that the workplaces of the future should recog-
nise the strategic role of learning beyond its traditional meaning of workforce skill training rele-
vant for the specific production processes. Learning should become a fundamental organizational 
asset, building on the contribution of the knowledge within the organisation to trigger organisa-
tional change against future challenges coming from outside. This trend includes also incorporat-
ing the informal learning opportunities outside the specific organisation, which act as enabler of 
internal innovation and change. Likewise, education is highly supported to look outside institu-
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tional borders, to inspire the updating of ideas and curricula. (Learnovation Foresight Report, 
2009) 

 

2.2.8 Life long learning, informal learning and formal education  

According to experts future educational challenges may not only be met by adapting formal edu-
cation (e.g. school systems, universities). The connection between formal education and informal 
learning as well as lifelong and workplace learning becomes more important. Both topics are 
envisioned to become much more important in the future both in their function as research 
themes of TEL and in the function as societal developments influencing TEL. 

While lifelong learning concerns intentional competence development after formal education, the 
term informal learning refers to learning that takes place unintentionally.  

Formal learning  Informal learning  

Typically provided by an education or train-
ing institution  

Resulting from daily life activities related to 
work, family or leisure  

Structured in terms of learning objectives, 
learning time or learning support  

Not structured (flexible) in terms of learning 
objectives, learning time or learning support  

Leads to certification  Typically does not lead to certification  

Intentional  May be intentional, but in most cases is non-
intentional (incidental/random)  

Table 3: Formal vs. informal learning (European Commission 2000) 

According to Straub (2009, p. 7) there can be observed an increasing expectation that workplace 
learning will be the “’next big thing’ – once we accept that knowledge workers are primarily 
learning on the job”. Informal learning occurs throughout the workplace; it is integrated into 
work processes and is happening in a connected way (e.g. people with complementary skills 
working collaboratively to solve a problem). Technologies, which support learning in the work-
place, are playing an increasingly important role. Information and communication technology 
helps to overcome not only the barriers of distance and time, but also provides innovative pro-
cessing capabilities for increasingly complex sets of codified knowledge. In addition, the emer-
gence of Web 2.0 has made information and communication tools more interactive and collabo-
rative. 

In the roadmap for technology-enhanced professional learning six visions were defined “to sup-
port knowledge workers with technology-enhanced learning by promoting motivation, perfor-
mance, collaboration, innovation and commitment to lifelong learning” (Kamtsiou, V. et al. 
2007, p.9). 

Table 4 illustrates the six visions and associated goals: 

Vision statement Goals 

“Everyone (in the community of 
current, potential and future 
knowledge workers) should be able 
to learn anything at anytime at 

 - provide the right learning experiences at the right 
time for the target person (which can be anyone) 

 - everyone should have access to all public learning 
materials at any time at any place  
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anyplace.” (IST Challenge) 

“Learning as a means to support 
and enhance work performance.” 
(Industry challenge) 

 - to support human performance improvements and 
to provide links between business processes, 
competencies and learning processes 

 - to use technology enhanced professional learning 
to design high quality work-based learning activi-
ties so that learning and working becomes seam-
lessly combined 

“Promote innovation, creativity, 
and entrepreneurship at work.” 
(Industry challenge)  

 - learning that supports radical change in an organi-
zation and improves the ability to change 

 - to support innovation in an organization by en-
hancing knowledge-sharing and collaboration 

 - to develop specific competences related to thinking 
out of the box, creativity, asking the right ques-
tions, leadership 

“Learning as a means to increase 
employability.” (Employee per-
spective)  

- to promote resiliency, personal growth and fulfil-
ment 

- to enhance mobility, employability and competency 
of  the workforce 

“Consumer driven market take-up, 
based on increased market trans-
parency and the availability of a 
wider range of offers.” (Market 
dimension) 

- to achieve significant technology enhanced profes-
sional learning (TEPL) adoption in three different 
market segments:  
(1) large corporations and organizations in 
knowledge-intensive industry sectors  
(2) SMEs, which represent 90% of companies in 
Europe : widespread adoption  
(3) individuals: for life-long learning 
- to address the wide range of needs of these three 

main market segments, with product/service of-
ferings ranging from the basic low cost offering in-
volving static content to services targeting commu-
nities of practice such as content creation and shar-
ing 

 

“Access to professional learning 
for all – extending the knowledge 
based society.” (Social inclusion) 

 - to promote e-inclusion and equal opportunities for 
all  
 - to provide the needed support for SMEs to ease the 
first steps in the acquisition of professional learning 
tools and techniques 
 - to provide ubiquitous access to multiple infor-

mation channels & the knowledge needed to filter, 
understand and use them 

Table 4: Vision Statements; Source: Kamtsiou et al., 2007, p.9ff 
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2.2.9 Accreditation and personal portfolios 

The increasing importance of learning outside of formal education results in another challenge 
for education that needs to be met – the accreditation of lifelong and informal learning activities 
(by educational institutions).  

Therefore in the Stellar vision the authors suggest that TEL research should develop methods 
for assessing and accrediting informal learning. TEL tools that document the personal learn-
ing history may be helpful in this accreditation process and may also make individual recom-
mendations on what to learn next, similar to an intelligent tutoring system but on a more general 
level (Sutherland and  Joubert 2009). 

So competencies that learners will acquire via informal learning will be accredited by educa-
tional institutions and added to their personal competence profile that is managed by their 
personal, mobile learning device3 (Spada, Jansen et al. 2010, p.36f). 

 

2.2.10 Digital divide 

The last trend in this chapter discusses to the backside of the medal of Technology Enhanced 
Learning. In the roadmap for technology enhanced professional learning (TEPL) researchers 
require that “Everyone (in the community of current, potential and future knowledge workers) 
should be able to learn anything at anytime at anyplace. […] everyone should have the ability to 
learn anything where and when he wants. This goal also commands that everyone should have 
different tools at his/her disposal that will help him/her to find, select and choose among the 
abundance of options.” (Kamtsiou et al. 2007, p.7)  

But if all learners (i.e. learners from different cultural and social backgrounds) should benefit 
from TEL, then we have to deal with the aspect of digital divide as well. “Digital divide defines 
the divide between media-literate and non-media-literate people in industrial countries, which 
may increase due to the aging society.” (Spada, Jansen et al. 2010 p.36) Referring to this digital 
divide between media-literate and non-media literate persons the Horizon reports 2009 and 2010 
(Johnson, Levine et al. 2009, 2010) stress that the need for formal instruction in key new skills, 
including information literacy, visual literacy, and technological literacy strongly increases. Re-
gardless of the widespread agreement on its importance, training in digital literacy skills and 
techniques is rare in any discipline, and especially rare in teacher education programs. In the 
meantime the lack of formal training is being offset through professional development or infor-
mal learning, but “we are far from seeing digital media literacy as a norm”. (Johnson, Levine et 
al. 2009, p.5) 

In addition we have not only to consider the digital divide in industrial countries but also the 
technological and educational divide between industrial and developing countries (Spada, Jansen 
et al. 2010). According to Learnovation (2009) the increasing economic and social inequality 
across the world has a growing influence on the access to basic education and lifelong learning. 
While “In the forefront areas individuals and groups are themselves becoming advocates of ad-
vanced learning rights and able to autonomously satisfy their learning needs beyond mainstream 
supply…in the marginalised peripheries even basic access to education is at risk, hampering any 
further ambition towards lifelong learning implementation. Moreover it is expected that – ac-

                                                
3 Some more information about European initiatives with regard to the recognition of qualifications, experiences 

and skills throughout the EU can be found in chapter 5. Political trends) 
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cording to powerful stakeholders’ interests and labour market needs, the focus on the access pri-
ority will decrease. […] the worldwide diffusion of ICT learning utilities - in the framework of 
standardisation and lowering of prices of infrastructures - is expected to go faster than the re-
quired capacity to turn them into fruitful learning opportunities, while the digital and social gaps 
contribute to downplay their development impact in the poorest areas of the world.” (Learno-
vation Foresight Report 2009, p.80) 

2.3 Relevance for IntelLEO and IntelLEO’s contribution to these 
trends 

From the future trends in TEL the following issues have the highest relevance for our project and 
we will also contribute with important insights into this field of research with our project results: 

The learner as active participant and master of his LLL path  

In IntelLEO we perceive and support learners as being active participants and masters of their 
learning paths. So we do not only expect that the future trend of learners as masters of their per-
sonal LLL paths will positively influence the demand for our core services, we also can contrib-
ute to this trend with  new insights from our research project. 

The main core service that is developed with regard to this future trend is the Learning Path Cre-
ator (LPC). With this service learners are enabled to reflect and set their personal learning goals, 
bring them into accordance with organizational objectives, choose among existing learning paths 
that integrate a portfolio of knowledge objects from wikis, blogs, websites, document archives 
etc and monitor and bring evidence for their personal learning progress. In addition in IntelLEO 
the learner takes an active role when sharing his learning experiences within his learning com-
munity. Learners are provided with tools to simply externalise their knowledge, comment and 
rate existing knowledge resources and to initiate learning groups to collaborate with peers.  

The user-centred development and evaluation of the IntelLEO services in three heterogeneous 
business cases will contribute with new insights on how learners reflect, plan, follow, monitor 
and bring evidence for their personal learning paths in different business settings. We will get 
insights into the usefulness of IntelLEO’s pedagogic approach, the SECI model (Nonaka 1995) 
which was adapted to support self-directed learning activities in the cross-organizational context. 
We will contribute with insights about how much the harmonisation of personal and organiza-
tional objectives of self-directed learners increases learners’ motivation to pro-actively partici-
pate in learning activities. And finally we will learn how to connect existing knowledge reposito-
ries within companies (like wikis, blogs etc.) with tools that foster the management of one’s per-
sonal learning path. 

Learner and peer interaction – Collaborative learning 

The future trend of peer interaction and collaborative learning will be supported with IntelLEO’s 
Human Resource Discovery/Working Group Composition (HRD/WGC) services that enable the 
search for and networking with co-learners, as well as the initiation of temporal learning groups. 
But also IntelLEO’s Learning Path Creator (LPC) will integrate features to support collaborative 
learning, as for every competence, learning goal and learning activity within the LPC learners 
can request for collaboration. So this future trend will not only positively influence the request 
for our services, we can also contribute with insights to this research area. 

In IntelLEO we will investigate how much the technical support of collaborative learning will 
increase the learners’ motivation to get pro-actively engaged in learning and knowledge building 
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(LKB) activities across organizational borders, and we will get insights in how far the SECI 
model (Nonaka 1995) supports the socialization with colleagues and combination of existing 
knowledge objects between peers. In addition we will focus on the synergy of the harmonisation 
of individual and organizational goals and collaborative learning and its impact on the learners’ 
motivation. 

Life long learning, informal learning and formal education, Accreditation and personal 
portfolios 

In IntelLEO we aim to bridge formal and informal learning on the workplace. We provide inno-
vative services that make informal learning just one click away from current working processes. 
The LPC links the individual learners’ competence profiles with knowledge resources from both 
formal and informal learning activities that are aggregated in the learner’s individualized learn-
ing paths. The project supports learners to bring evidence for their formal and informal learning 
activities and collect a documentation of the learner’s activities in personal profiles and ePortfo-
lios in the three IntelLEO Business Cases (BC). In BC1 – a research-industry cooperation for 
knowledge sharing between Volkswagen (VW) and its research partners (e.g. TU-Graz, ATB) – 
and BC2 – a research-industry cooperation for cross-organizational learning between the SME 
INI and the University of Belgrade – we will work with personal profiles, while in BC 3 – a 
learning cooperation between the Estonian Teachers association and Tallin University – will use 
ePortfolios.  Thus our research contributes to this future trend and we also think that this future 
trend will raise the demand for our services and insights about the pedagogic framework (More 
information concerning this trend and IntelLEO’s contribution can be found in Chapter 5.3). 

Changing learning systems 

The Learnovation Foresight report (2008) stresses the importance of organizational learning to 
trigger organisational change against future challenges coming from outside. In this regard the 
report suggests searching for knowledge outside of the organizational borders to increase the 
organization’s internal innovation capacity and stresses the importance of this development for 
both organizations and universities. IntelLEO aims to bridge formal and informal learning be-
tween research and industry on the one hand and end-users and their educational institutions on 
the other, with the objective to increase the EOs’ responsiveness. Doing so IntelLEO can clearly 
support this future trend with the project’s research activities on the one hand, and also benefit 
from this increasing demand for cross-organizational LKB on the other hand. 

New formats of knowledge dissemination 

Concerning the discussion of new formats of knowledge dissemination we perceive the aspect of 
evaluating new publishing formats as highly relevant for our project. We found this issue not 
only in our literature research; it was also raised from the end-users in the Business Cases. Intel-
LEO’s approach to address the evaluation of quality of content is that the community itself takes 
over the validation of learning content. We added the features of comments, ratings and collabo-
rative tagging to our services to allow the community to enrich existing information (from the 
intranet, blogs, wikis, elgg etc.) with their personal feedback and experiences. This feedback 
influences also the suggestion and recommendation of learning content within the LPC. In addi-
tion IntelLEO developed new automatically fed information formats, like statistical data and the 
social wave, which provide learners with information about the popularity of certain learning 
activities and objects (also for specific roles within the learning community) and allow deducing 
the usefulness of this content for one’s personal learning. 

Ubiquitous and Contextualized Learning and Technology 
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The trend of ubiquitous learning which includes mobile learning, contextualized learning (and 
accordingly, context-aware applications and devices) as well as the general idea of ubiquitous 
access to learning resources and tools is partly supported by IntelLEO. 

IntelLEO’s approach is to make learning just one click away from the learners’ working process-
es and to facilitate access to the latest information available within the organization. Doing so, 
we take the context of the individual learner into consideration. His role, position, tasks and pro-
jects, as well as recent learning activities and interests influence the recommendations and sug-
gestions of learning content. We do not focus in our project on the aspect of mobile learning. In 
our three heterogeneous business cases end-users use their desktop PCs as main instrument to 
plan personal learning goals, share knowledge with colleagues and monitor their personal learn-
ing progress, thus we did not consider mobile applications yet. In principle access to the Intel-
LEO services is possible with any web browser that has Javascript, so access via smart phones 
would be possible. A better approach would be the development of dedicated IntelLEO apps for 
smart-phones. Such a development is not supposed to be happening within the scope of the pro-
ject, but would from a technical point definitely be a possibility. 
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3 Market trends with regard to learning and social media usage  
In Chapter 2 we introduced the main future trends relevant for TEL and IntelLEO’s contribution 
in this context. After this analysis that focused on the researchers’ point of view on the future of 
TEL, we want now look into the market and find out if the future trends are already reflected in 
current working and university practice (Chapter 3) and what kind of implications we can deduce 
from current market reports. We will investigate present ways of learning as well as the latest 
developments concerning the distribution and usage of social media in organizations and educa-
tional institutions. And we will also analyse the actual cooperation patterns between both, organ-
izations and research (Chapter 4). This investigation is a complement to the analysis of compet-
ing products that has been conducted in D7.3. Dissemination and Exploitation and also supports 
the more detailed elaboration of IntelLEO’s unique selling proposition (USP). 

 

3.1. Formal, non-formal and informal learning  
With regard to more quantitative / benchmarking questions concerning present learning styles in 
organizations research-based information is more difficult to detect. According to Cross (2007) 
knowledge workers receive their knowledge to 70-90% informally on the job. Researchers even 
indicate that not more than 10% of formal training results in transfer to the job: e.g. Ford and 
Weissbein (1997). However there should be mentioned that this appraisal is controversial dis-
cussed. Researchers generally refer to an article by Georenson (1982), where the 10% are per-
sonally “estimated” from the author – not based on a study or research.  
 
D.W. Livingstone presented in his paper “Adults informal learning: Definitions, findings, gaps 
and future research” (2001) important large-scale studies that have been undertaken to investi-
gate actual numbers of informal learning. Looking at these surveys the percentage of informal 
learners varies in the large majority of surveys between 80% and 90%. Outstanding are the low 
percentages at a level of 22% and 30% of the Finnish survey in 1995 and the Canadian statistics 
from 1998, where the author adds that these surveys of informal learning very likely to produce 
serious underestimates of the actual current extent of intentional informal learning.  

 
Figure 1: Estimated Incidence of Informal Learning Activities, Selected Countries, 
1975-1998  (Livingstone 2001)  
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Looking into more detail of employment related informal learning, a large scale study that was 
organised by the Centre for the Study of Education and Work in Canada (Livingstone 1999), 
found out that about 2/3 of the total sample passed about 6 hours a week for in informal learning 
related to their current or prospective future employment. The most common learning activities 
included:  
 informal learning projects to keep up with new general knowledge in job/career (about 3/4 of 

the sample);  
 informal employment-related computer learning (about 2/3 of the sample);  
 learning new job tasks (about 2/3 of the sample);  
 learning problem solving/ communication skills (about 2/3 of the sample);  
 learning about occupational health and safety (over half of the sample); and  
 learning other new technologies (almost half of the sample). 
The average number of hours devoted to informal learning activities by all Canadian adults was 
around 15 hours per week. This is vastly more time than Canadian adults are spending in orga-
nized education courses (an average of around 4 hours per week for the entire population). Thus 
Livingstone (2001) states “The iceberg metaphor for detectable adult learning is not exact but 
close enough - an iceberg is approximately 90% invisible, adult learning approximately 80% 
informal”4. 
 
Having a look into statistics in Europe, in 2003, 42% of the EU25 population aged 25-64 years 
old had participated in at least one form of education, training or learning activity over the previ-
ous twelve months. 4% were in formal education, 17% participated in non-formal education and 
nearly one out of three declared having followed some form of informal learning (Pilos and 
Kailis 2005). 
But the numbers for informal learning are increasing. In 2007 the participation in informal learn-
ing activities lied in Europe on average at 49.3 %, where 19,3 % from those who learned infor-
mally learned from a family member, friend or colleague, 38% learned using printed material 
and already 29% learned using computers.5 
   
But also non-formal learning is at a rise. A recent survey, the Adult Education Survey (AES), 
which was conducted by Eurostat in the EU, EFTA and candidate countries between 2005 and 
2008, reports that more than a third of the EU population between 25 and 64 years took part in 
non-formal education and training (Boateng 2009). Among those participating, a large majority 
participate in non-formal education and training and over 80% of the non-formal activities were 
job-related. About 6% participate in formal education and training. The most important reasons 
for the respondents’ participation in non-formal education and training was 
 to do their jobs better/improve their career prospects,  
 to get knowledge or skills relating to interesting subjects and  
 to get useful skills/knowledge for everyday life.  
The three most commonly named obstacles to participation in education and training among 
those who wanted to participate, but did not do so, were family responsibilities (40.2 % of those 
not participating), conflict with work schedules (38.7 %) and cost (31.2 %) 6 

 

                                                
4 Formal education is education provided in the formal diploma-based systems of education. Non-formal education 
and training are short courses for all age groups taken within or outside the educational institutions. These courses 
can be taken for either job or personal reasons and examples are seminars and courses related to job, languages, 
computer and other IT studies, arts and culture. This also includes guided on the job training.  
5 http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/dataset?p_product_code=TRNG_AES_204 
6 http://epp.eurostat.ec.europa.eu/portal/page/portal/education/data/database 
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3.1.1 Decreasing training budgets and its impact 

With regard to the current development of expenditures for informal and on-the-job-training and 
staffing Bersin & Associates (O’Leonard, 2010a) surveyed that training budgets of U.S. compa-
nies are decreasing. While in the years 2006 and 2007 a rise of training investments (to the ex-
tent of 7% respectively 6%) could be observed, a different picture was drawn in 2008 und 2009. 
In 2008, companies cut their training budget by 11% from 2007 levels and by the same percent-
age rate in 2009.  

Not as drastic dropped the cutbacks in the U.K. in 2009. U.K. companies cut their training and 
development budgets by 4%. Both small and midsize firms reduced their training spending to 
£685 and £567 per learner (O’Leonard, 2010b, p.5). 

Approximately ¼ of U.K. training organizations also dropped jobs in 2009. Average staffing 
reductions ranged from 4% among small companies to 6% among large companies. (O’Leonard, 
2010b, p.5) 

Furthermore, Bersin & Associates (O’Leonard, 2010a, p.4) mentioned that U.S. learning and 
training organizations cancelled some of their learning programs. For the maintaining programs 
organizations select the possible participants more accurately. Moreover a more prescriptive ap-
proach became adopted: The aim is to match employees with suitable development initiatives 
and with a focus on programs that have the furthermost impact to the business. 

 
3.1.2 Different training methods and curricula  

In 2009 the structure of training methods in U.S. learning and training organizations shifted in 
response to budget cuts. Online learning increased, instructor-led classroom training (ILT) de-
creased. Some ILT-hours were replaced with virtual classroom training (vILT), which uses a 
live, remote instructor broadcast online or over video. Self-study e-learning increased too – pri-
mary as part of a blended-learning format or standalone (O’Leonard, 2010a, p.5).  
According to Bersin & Associates (O’Leonard, 2010a, p.5) U.S. learning and development or-
ganizations recognized that the majority of learning occurs outside the classroom or online 
course, and they are putting in place coaching, mentoring and social learning environments. Thus 
the use of blogs and wikis for learning purposes increased significantly in 2009. Communities of 
practice also remained popular and continued to be the number one informal learning tool. Final-
ly with continued downsizing in learning and development staffs, organizations turned to exter-
nal providers to fill some of their resource gaps. Use of external instructors and facilitators re-
mained the largest area of outsourcing, followed by use of external content developers, which 
was up significantly in 2009.  

In the U.K., primary large firms made bigger use of online learning methods, which can be de-
livered at a lower cost than traditional instructor-led training (ILT) (O’Leonard, 2010b, p.5).  

Other than in the U.S. virtual classroom training, online learning and self-studying don’t play 
that important role yet (see Diagram 3).  
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Figure 2: Training methods in the U.S. and U.K, 2009; Source: O’Leonard, 2010b, p.9 

But several U.K. companies interviewed for the Bersin & Association research (O’Leonard, 
2010b, p.9f) mentioned that they are working toward a 70 / 20 / 10 learning model: 70% of the 
learning takes place through on-the-job experiences and practice, 20% through collaboration 
with others (e.g. coaching, mentoring, social networking), and 10% through formal learning in-
terventions. U.K. organisation indicated that they are embracing technology-based training in an 
effort to reduce costs. Also a move toward informal and social learning will change the learning 
landscape in the next decade. Today, these approaches are still in their infancy in the U.K, but 
more and more companies are putting in place coaching, experiential and social learning envi-
ronments. Communities of practice are the most popular social learning tools in U.K. organisa-
tions, used by 14% of U.K. training organisations. Thirteen percent are using wikis for learning 
purposes, Blogs and podcasts are used by just four percent to six percent of U.K. organisations 
for learning purposes. However, experts from Bersin & Associates expect adoption of these tools 
in the U.K. to rise, as it ahs in the U.S. over the past few years. (O’Leonard, 2010b, p.11). 

 

3.2 The distribution and usage of social media in organizations 

The topic of Web 2.0 is being widely discussed in public - amongst others, because of the in-
creasing use of "Social Media" in private life. Through the growing popularity the question aris-
es whether a professional usage of Web 2.0 tools in companies makes sense. “Deutsche Bank 
Research” (Stobbe, 2010) states that companies can no longer ignore the Web 2.0 trend. The 
institute refers to a study by Forrester Research from 2010 that shows that 20% of businesses in 
the U.S. and Europe use blogs, 22% forums and 17% wikis for internal or external purposes to-
day. Investigating the future trends for the usage of wikis, forums and blogs, more than 50% of 
the respondents will either have, or plan to deploy a wiki in the next years for professional pur-
poses, 48% will have or plan to introduce forums and 43% blogs. 
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Figure 3: The usage of Web2.0 in companies (Stobbe, 2010) 

Deutsch Bank Research states that the evaluation of numerous case studies of corporate Web 2.0 
projects, and surveys showed that wikis, discussion forums and blogs are most frequently used 
internally. They are primary used in the areas knowledge management, education and training, as 
well as support for communication and collaboration. The aims of the projects can be defined as 
follows:  

 participation of employees through the provision of content; 
 establishment of cross linkages between the staff members; 
 dialogical information flows become visible and comprehensible - increased transparen-

cy; 
 structuring of content and reduction of complexity; 
 set up of a central search function; 
 archiving of records; 
 self-determined information management of the employees  

In most cases companies start experimenting with Web 2.0 internally before they include cus-
tomers or suppliers. Some companies have developed a comprehensive strategy and provide their 
employees a social media application package. However most of the companies have started 
decentralized initiatives. A survey by Forrester Research Inc. showed that about 40% of the con-
sulted companies assemble 1 to 3 different Web 2.0 applications internally or externally (Stobbe, 
2010). 

A survey among approx. 1000 service providers of the information society conducted by the 
Centre for European Economic Research (ZEW) in Mannheim showed that in March 2008 about 
one third among the service providers of the information society, comprising ICT service pro-
viders and knowledge-intensive service providers, stated to employ social software applications 
(Zentrum für Europäische Wirtschaftsforschung GmbH 2009). Within one year, the proportion 
of companies using social software applications in this sector rose by around 20 percent. Of the 
companies employing social software applications, approximately 76 percent use social software 
for internal exchange of information, around 70 percent apply them in the field of knowledge 
management and around 66 percent use them for internal communication. Only 25% see in so-
cial media potential for stimulating innovation. Investigating the external usage of social media, 
more then 50% use social software to maintain relationship with suppliers and customers, 40% 
use it for external communication and 38% use social media for the processing of joint projects 
with external partners (externally).  
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Bitcom, the German Federal Association for Information Technology, Telecommunications and 
New Media, conducted a survey among 400 decision makers from German companies in 2008 
and investigated among others in more detail which companies use social media and for what 
reason (Leibhammer and Weber 2008). They found out that the higher the structural complexity 
of companies, the higher the usage of social media. This seems to be rather obvious as Web2.0 
technologies especially support organizations in the fields of communication and collaboration. 
Concerning the level of social media usage this survey showed that Web2.0 is mainly used with-
in project teams (55% of the respondents who use social media use it within project teams). The 
usage of Web2.0 across organizational border is in contrast quite low at around 25% of respond-
ents who use social media.  

 

3.2.1 Detailed view on wikis, blogs and “Xing” for the internal use in enterprises 

Wikis:  

In companies wikis are commonly used as information and coordination platforms. Wikis are 
perceived as being useful to allocate the knowledge of different authors, who work at different 
locations of the company. Updates and corrections can be arranged quickly in case of a high 
number of involved authors. Therefore individual items can have a high relevance. 

Wikis can be used in a corporate information centre for the documentation of questions and re-
search methods or as part of a research department to organize the R & D results. Clear objec-
tives, highly relevant articles and a common interest of the team in the use of the tool are a pre-
requisite for its success. In addition, the wiki should be attractive when it becomes implemented. 
So it is helpful, to fill the wiki with a certain number of articles before in advance. Risks accrue 
from insufficient quality, actuality of contributions and in case of a strong asymmetry between 
the number of authors and readers. (Stobbe, 2010) 

Blogs: 

The application of blogs ranges from management-communication networks, to experts in 
groups and individual blogs. Case studies show that group blogs are most commonly used. 
Through a bundling of information on a platform the number of e-mails can be reduced.  

Some companies use blogs in the context of training and the training of new employees. This 
activities support the networking of colleagues and the transfer of know-how. 

Moreover the success of blogs depends on a clearly defined aim and the relevance of the con-
tents for the employees. The support of the management is essential for the active involvement 
of the employees. Beyond blogs, the number of micro-blogs increases. The instrument is mainly 
suitable for disseminating news and attracting attention on certain topics. In this way, companies 
can improve the integration of employees who are in field service, or travel a lot. Through the 
use of micro-blogs the number of emails should be reduced. Micro blogging is only suitable for 
short messages. (Heng, 2005; Stobbe, 2010) 

"Xing" for companies: 

Xing is a professional business network, liked LinkedIn. It started in 2003 as business network, 
initially for the German speaking regions, and had in December 2010 10 Mio. members world-
wide.7 The internal search for contacts and information about employees runs mainly static – 

                                                
7 http://corporate.xing.com/no_cache/deutsch/unternehmen/xing-ag/ 
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with use of Web 1.0 tools. In case of inadequately representation of the company structures and 
employees responsibilities it is difficult to get objectively informed. Employees who look for 
experts beyond the known divisions see themselves confronted with enormous difficulties. A 
social media platform, which has the objective to connect employees, is perceived as helpful to 
facilitate the orientation of all employees in the company. (Stobbe, 2010) 

 

3.2.2 Drivers and barriers for social media in companies 

According to a study from McKinsey that was published in 2009 the most important activities to 
successfully integrate Web2.0 in companies are the integration of the new tools in the everyday 
work life, the role model and support of management and informal incentives. Stobbe (2010) 
refers to a corporate company culture which supports openness and transparency as the most 
important precondition for the successful integration of Social Media in organizations. The pro-
vocative nature of some blogs, the unvarnished communication and commentary possibly will 
not be embraced by all companies. Web 2.0 reduces the control of the management. The new 
tools could also be used to express negative developments in the company. Wikis, for example, 
can activate and/or push conflicts because the contributions will be created locally and without a 
management approval. This form of communication requires an open corporate culture amongst 
the hierarchies within the company. Moreover, clear defined objectives and the support of the 
management have actively to be taken into consideration when introducing social media in or-
ganizations. (Stobbe, 2010) 

 

3.2.3 Impact of social media in companies 

The survey from Bitcom, the German Federal Association for Information Technology, Tele-
communications and New Media, investigated among others the effects that the usage of social 
media have in companies (Leibhammer and Weber 2008). The survey showed that social media 
helped improving internal aspects of knowledge transfer and information exchange, like to effi-
ciently use explicit and implicit knowledge, decrease the effort to find information and improved 
the internal communication. But the survey showed also that social media usage currently fails to 
support a better decision making for the management or a quicker reaction to changing markets. 
As elaborated in more detail in D3.2, increased knowledge transfer and information exchange are 
pre-conditions for an increased responsiveness which can be measured via better decision mak-
ing for the management or a quicker reaction to changing markets. Therefore these effects might 
materialize themselves and be experienced only after a longer usage of Web2.0 technologies.  
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Figure 4: Effects of social media in companies (Leibhammer and Weber 2008) 

 

3.2.4 Difficulties in the context of investigation / evaluation  

Until now Web 2.0 projects have hardly been evaluated. Most companies are still in the experi-
mental stage. Less than 20% of the world's leaders measure the ROI of their Web 2.0 projects, 
often due to lack of relevant data and measurement concepts. In most cases the acceptance of the 
instrument (website traffic) and the quality of communication are used as criteria. However it 
would be essential to analyse the changes in internal cooperation and learning (Stobbe, 2010). 
Thus relevant indicators to evaluate the success of Web2.0 applications have to be found. This 
alone is a challenging task. Social media applications improve informal learning on the work-
place, the use of implicit and explicit knowledge and better informal communication. To effi-
ciently measure these improvements related to Web2.0 it needs measurement indicators that also 
reflect informal learning practices before introducing social media, which is very often not the 
case, like in our three Business cases. 

 

3.3 The distribution of social media in the scientific community  

Rob Procter, Robin Williams, and James Stewart from the Research Information Network RIN 
(2010) investigated8 the utilization and significance of Web 2.0 for research and teaching and 
came to the conclusion that the development of Web 2.0 in the scientific community is not gone 
far until now. Currently there is little evidence that social media will change the forms of schol-
arly communications in the short or medium term of kinds. Established channels will be added 
with Web 2.0 services. But there are no allusions that Web 2.0 will replace the traditional chan-
nels.  

                                                
8 1.308 researchers answered an online questionnaire. 56 survey respondents were interviewed (face-to-face and by telephone). 

Moreover the authors conducted a series of case studies of web 2.0-based services, including a total of fifteen semi-structured 
interviews with service developers and twenty interviews with users.  
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Taking a look into the outcomes the following picture can be drawn:  

 Forms of scholarly communication  

13% of the respondents use blogs, wikis and file sharing services alongside traditional 
channels in order to communicate scholarly content frequently (once a week or more). 
45% use them occasionally and 39% not at all.  

 Open science 

More or less half of the respondents distribute their work. But only around 5% of the re-
spondents publish their outputs and their work in progress openly using Web 2.0 tools.  

 Social networking  

Only 13% of respondents frequently use social networking services for purposes related 
to their work. The majority of these are sporadic users.  

The study comprised an investigation of the demographic profile of the respondents. Surprisingly 
the researchers who do use web 2.0 services come from all age groups and levels of seniority. 
Younger researchers and doctoral students are not over-represented among the most active users 
of web 2.0 services for scholarly communication purposes, although they are among the more 
frequent users of social networking services.  

The following table illustrates the outcomes of an investigation from JISC (Joint Information 
Systems Committee, an institute which provides ICT services to the UK Higher Education sec-
tor)9. The institute investigated the use of Web2.0 services in the UK Higher Education sector 
for learning, research and administrative tasks.  

Web 2.0 / social media tools and ser-
vices 

Application of Web 2.0 / social media tools and 
services  

Sharing Text Content 
Institutional repositories (e.g Google-
Docs, PBWorks) for sharing working 
or draft documents with colleagues / 
other institutions nat. / intern. 

 - Widely use of Web 2.0 services for creating and 
sharing text  
 - The use of external Web 2.0 tools depends on 
whether the institution hosts a wiki and/or wheth-
er they are accessible to external collaborators.  
- A significant issue is the lack of facilities in 
wikis for import/export formatting. 

Sharing Presentation Content 
"PC-sharing-services" (e.g. Slideshare, 
Authorstream, Slideboom) for the ac-
cessibility of materials to a broader 
audience 

 - Lack of suitable services for sharing presenta-
tion content is a reason for the increased use of 
external Web 2.0 services 
 - External Web2.0 services offer the ability to 
reach a wider – especially international audience 
– and keep material in one place following moves 
from one institution to another. 

Sharing Image Content  
"IC-sharing-services" include Flickr, 
PhotBucket and Snapfish 

 - Widely use of image content Web 2.0 services 
individually and  
 - Increasing use for marketing purposes on insti-
tutional level.  
- In both cases, the used services are valued for 

                                                
9 The investigation focused on desk-based research methods: a literature search, a blog to collect information, a set of case stud-

ies, and a review of academic institution Web sites. 
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their access to particular audiences outside the 
institution. 

Sharing Video Content 
"VC-sharing-services" include 
YouTube, blip.tv, yahoo.video, Pho-
toBucket 

 - A growth of the currently "low level use" of 
external Web 2.0 video sharing services (e.g. for 
teaching resources and marketing the institution) 
can be observed. 

Sharing Research Data Content 
Use of grid technology and cloud com-
puting and possible ways of linkage 
between datasets and "outputs" based 
on the data. 

 - Currently the majority of the research commu-
nity prefers the traditional set-up - however there 
is a movement to make data more transparent and 
available to other researchers.   
- Possible reasons for the slow development of 
this area: concerns over confidential data, com-
peting research teams, and commercial interests 

Referencing and Linking 
Use Delicious, Furl, Sumpy, Citelike, 
Connotea, Stumbleupon, Digg, reddit, 
Newsvine, etc.  

 - Widely use of these services for project, infor-
mation resource and course-based purpose. Im-
provement with regard to a more efficient use 
might be possible through "guidance on good 
practice". 

Library Catalogues, Bibliographies 
and References 
Use Library Thing, Delicious Tagging 
for example 

 - Marginal use of Web 2.0 / social media tools 
and services in libraries. New generations of li-
brary management systems start offering more 
Web 2.0-like options.  

Messages and Discussions  - E-mail lists are expected to remain primary 
communications route, but are increasingly sup-
plemented by the use of Web 2.0 services for spe-
cific types of message or discussion.     
 - The use of blogs and wikis grows. Institutions 
and individuals will benefit from guidance on 
blogging and setting up blogging policies. 

Connecting with people 
Use of Facebook and LinkedIn for ex-
ample 

 - The use of social networking services for com-
munity building and peer collaboration and sup-
port is likely to rise in line with increasing num-
bers of new personal already engaged with these 
services.  

Table 5: Application of Web 2.0 / social media tools and services; Source: Chapman and Russell (2009) 

 

3.3.1 Motivation factors  

According to Procter, Williams, and Stewart from the Research Information Network RIN 
(2010), the acceptance and application of Web2.0 services by researchers depends on: 

 being intuitive and easy to use – the Web 2.0 services need to fit with established tools 
and services.  

 comprehensible values and benefits of Web 2.0 services, and  
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 near zero adoption costs; 

One of the key incentives to use Web 2.0 services is the need for intense communication with 
colleagues that may arise in running collaborative projects and networks across institu-
tional boundaries.  There are clear correlations between use of Web 2.0 tools and services and 
researchers’ involvement in collaborative work across institutional and national boundaries. 
Another incentive that was mentioned is the need for the support from local colleagues in identi-
fying relevant tools, in demonstrating their utility, and in reducing learning and start-up costs and 
other barriers to adoption (Procter, Williams, and Stewart, 2010). 
 

3.3.2 Barriers and constraints  

The major barrier to take-up of Web 2.0 tools and services are: 
 Lack of clarity and lack of time: The development of Web 2.0 takes place very fast and 

hardly manageable. Researchers lack time to get used to the new tools, it’s challenging 
to identify benefits, which are not perceived at first sight and difficult to measure. There-
fore researchers are predisposed to keep to the tools and services that they know and 
trust.  

 Perception of quality and trust. As well as producers and consumers of information, re-
searchers ask for promise of quality. They hesitate to use information, published by new 
forms of scholarly communications because they do not trust what has not been subject 
to formal peer review. Only 26% of respondents expect hat peer review will become in-
creasingly unsustainable within the next five years; and nearly half (47%) expect that 
peer review will be complemented by citation and usage statistics, and user ratings and 
comments (Procter, Williams, and Stewart, 2010). 

Moreover few services have yet achieved the critical mass needed to achieve the network effects 
that encourage pervasive use by communities or across the board.  

David Crotty (2009) mentioned in the Scholarly Kitchen blog, hosted by the Society for Scholar-
ly Publishing, that social networks are not attractive for researchers, amongst others, for two cru-
cial reasons:  

 First, the idea of social networks is that scientist spent their vast time with networking 
and communication. The communication of results, networking and building collabora-
tion are important for researchers, but side-lined in the workday life. Primary important 
are performing experiments and seeking funding. 

 Second, that researchers are enthusiastic in pursuing the broad communication with their 
communities. Researchers are cautious with regard to expose data. Only a vocal minority 
promotes Open Science. Most of the researchers are very protective of the fruits of their 
labours and don’t want to offer the data to competitors before they have them completely 
disposed.   
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3.4 Relevance for IntelLEO and IntelLEO’s contribution to these 
trends 

In general all the trends mentioned above are considered as being highly relevant for IntelLEO. 
Especially important for our project are the following developments:  

Importance of informal learning in the workplace  
Investigating the surveys on informal learning in the workplace a large majority of employees 
spends one of their scarcest resources – time – for informal learning related to their current or 
prospective future employment. Reasons for informal learning are to keep up with new general 
knowledge in job/career, to support computer learning, to learn new job tasks or to increase 
problem solving/communication skills.  
 
IntelLEO addresses this important way of learning and suggests that learning is at a large extent 
based on informal experience sharing. If this informal experience sharing should be more for-
mally documented, shared and exploited then it requires services to easily capture and share 
knowledge and experiences. If knowledge and experiences are easily documented, are linked to 
one’s personal and organizational learning goals and allow to bring evidence for one’s learning 
activities, then we contribute to the bridging of formal and informal learning. Technology in 
general, and Web2.0 tools in especially, play an important role in this process of documenting 
knowledge and experiences (as described in Chapter 1), which leads to the next important market 
trend.  
 

Increasing importance of wikis/blogs to support informal workplace learning 
Work will become more and more knowledge-intensive, and productive activities will both con-
centrate in new geographical regions and, at the same time, become globally distributed. Work-
ers will increasingly have to process up-to-date knowledge and mobilize socially and geograph-
ically distributed resources to get their job done. Knowledge is reproduced, created, and recom-
bined in fast cycle-times and in problem contexts that are difficult to imitate in educational insti-
tutions. Social learning on ICT-enabled communities becomes the dominant source of education in 
areas where new practical knowledge emerges rapidly and has a short lifetime (Tuomi 2005). Thus 
knowing becomes an increasingly dynamic and social phenomenon which results in the in-
creased demand for new tools to share experiences between workers. This trend is even intensi-
fied with the reduction of training budgets and the search for cost-efficient alternatives.  
Latest numbers show that especially wikis will be a highly relevant tool for documenting 
knowledge and information on the workplace in the next years to come. Web2.0 tools are prima-
ry used in the areas knowledge management, education and training, as well as support for com-
munication and collaboration.  The deployment of social media tools aims to increase participa-
tion of employees through the provision of content, establishment of cross linkages between the 
staff members, increased transparency in information flows, structuring of content and reduction 
of complexity. 

The structural complexity of companies is positively related to the usage of social media applica-
tions. The usage of Web 2.0 tools across organizational borders is in contrast quite low at around 
25% of respondents who use social media (Leibhammer and Weber 2008). But we see a high 
potential there. If companies with a high structural complexity, like several company locations 
which are spread around in different European countries, were found to be the most active Web 
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2.0 users and also beneficiaries, then the increasing usage of Web2.0 in structurally complex 
partner-networks of EOs has high potential. 
 
The increasing importance of Web 2.0 tools for knowledge exchange is an important basis for 
IntelLEO. The project suggests that employees use an increasing number of existing applications 
and repositories within the work context, amongst them are to an increasing extent Web 2.0 
tools. The project’s objective is to set up on existing knowledge repositories and to integrate the-
se existing systems with features for personal learning planning, knowledge sharing and collabo-
ration. With the IntelLEO features we will also address some important barriers that were men-
tioned in the report above. 
 

Main barriers of wiki/blog usage 

An important barrier mentioned for the successful implementation of Web2.0 services is the 
companies’ communication culture. The communication via Web2.0 services requires an open 
corporate culture amongst the hierarchies within the company, and even more across organiza-
tional borders. If this open culture is not in place, Web2.0 projects tend to fail. Within the Intel-
LEO project BC 1 faces important restrictions concerning the communication across hierarchies, 
as well as across departments and organizational borders, which is not only a result of the hierar-
chically organised communication culture in the company, but also due to strict security regula-
tions that contravene the open exchange of expertise and knowledge. To give considerations to 
these restrictions on the one hand and to foster the exchange of information on the other hand, 
IntelLEO tools allow to define the visibility settings for each object in the IntelLEO repository – 
like individual knowledge objects, competences, learning paths and learning groups. With this 
functionality the target group for each wiki- or blog-entry can defined individually, which is not 
only an interesting option for companies with high security regulations, but also for those with 
hierarchically structured communication cultures and thus might to help to overcome this barrier. 

Moreover, Stobbe (2010) states that clear defined objectives have actively to be taken into con-
sideration when introducing social media in organizations to provide guidance to employees on 
what information to share and how to share it. The IntelLEO tools allow linking contributions in 
blogs, wikis or ePortofolios to organisational goals and competency profiles (defined in the Or-
ganisational Policy Tool) as well as personal learning goals of individuals (defined in the LPC) 
and thus provide structure and guidance and also motivate the contribution to those Web 2.0 
tools.  

Increasing importance of wikis/blogs to communicate scholarly content 

Blogs, wikis and filesharing services are not widely spread and common tools to communicate 
scholarly content among researchers yet. But numbers are increasing and what is important from 
IntelLEO’s point of view is that those researchers, who run collaborative projects and networks 
across institutional boundaries, tend to use Web 2.0 services more regularly.  There are clear 
correlations between use of Web 2.0 tools and services and researchers’ involvement in collabo-
rative work across institutional and national boundaries. This outcome supports the suggestion 
that Web 2.0 services can be beneficiary to improve the communication and information ex-
change across organizational borders. 

The barrier of quality and trust in research domain 

What hinders researchers still to get more actively involved in new ways of sharing knowledge is 
the Perception of quality and trust. Researchers hesitate to use information, published by new 
forms of scholarly communications because they do not trust what has not been subject to formal 
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peer review. Thus it is expected that user ratings and comments will become important indicators 
for the quality of content. 

IntelLEO is aware of the problem of quality. Therefore the project not only implemented the 
features of comments and ratings to it’s core services, allowing the community to validate 
knowledge resources that come from different systems like blogs, wikis etc. The project also 
introduces new features that allow the community to validate knowledge resources, like the so-
cial wave or statistic functions of the LPC, which shows how often a knowledge object was used 
in the colleagues learning paths and learning activities and also who has successfully finished or 
not yet finished with a certain learning activity, learning path or competence (see also chapter 
2.3). 

If researchers feel that the developed learning tools are adapted to their specific requirements 
(like new forms of reviewing-processes) then they will feel more comfortable and start trusting 
in new tools specifically made for them.  

The barrier of the researchers’ protective behaviour  
Researchers are cautious with regard to expose data and are very protective and selective with 
the sharing of their research results, which is a barrier for using wikis and blogs for open 
knowledge exchange. Here we can refer again to the visibility settings of the IntelLEO tools, 
which allow individually defining the target groups for externalised knowledge objects from 
divers systems and repositories. 
 

The barrier of researchers’ limited time 
The communication of results, networking and building collaboration are important for research-
ers, but not one of their core tasks. Due to the researchers’ limited time these activities have to be 
only one click away from the user’s every day working activities; a requirement which IntelLEO 
tries to address with its services. 
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4 Industry-University Partnerships 

In the IntelLEO project two out of the three business-cases cover extended organisations be-
tween industry and university or other research institutes. Thus we decided to dedicate one chap-
ter of D7.4. to industry-university partnerships. We will shortly introduce the concept of research 
partnerships and the main characteristics and success criteria of those partnerships, before we 
investigate in more detail the reasons for cooperation and best ways to transfer relevant infor-
mation between industry and universities. 

„A research partnership is an innovation-based relationship that involves, at least partly, a signif-
icant effort in research and development.” (Hagedoorn, Link and Vonortas, 2000, p. 567-568). 
Research Partnerships can be described in terms of the members/partners of the relationship, or 
they can be characterized in terms of the organizational structure of the relationship.  

Concerning the members/partners, research partnerships can be public (e.g. federally funded re-
search laboratories), private and public/private. From a technology policy perspective, pub-
lic/private partnerships have attracted the greatest attention because they represent a relationship 
that includes government intervention into the innovation process and hence are scrutinized more 
carefully (Hagedoorn, Link and Vonortas, 2000). 

Member characteristics have an influence on whether and how well the involved organizations 
learn from each other. The members of these partnerships may be confronted with variable chal-
lenges (different languages, social norms and standards etc.). Investigations with regard to the 
partner characteristics show different results in the context of the questions how similar or dif-
ferent alliance partners should be to stimulate innovation adequately. Sampson R.C.10 (2007, p. 
365) illustrates some different opinions: amongst others he mentions the estimation of Cohen and 
Levintal (1989), who point out that similarity in partner resources can improve alliance out-
comes. This rational is based on the estimation that firms can only assimilate external knowledge 
closely related to prior knowledge. Consequently greater similarity eases knowledge sharing and 
transfer (Sampson, 2007). Carayannis and Alexander (2006) found out the contrary, stating that 
seen in the context of dynamic organizational learning, cultural gaps among the members can 
become an advantage, as partners adopt some of the organizational routines of their partner-
organizations leading to greater efficiency in learning. Sampson (2007, p. 366) concludes that 
“R&D alliances with moderate diversity contribute more to firm innovation than alliances with 
very low or very high levels of capability diversity.”  

Hagedoorn and his colleagues (2000) suggested a categorisation of research projects according 
to their formality and differentiated between research partnerships with formal and those with 
informal agreements.  

 
Figure 5: Categorization of research partnerships by organizational structure; Source: Hagedoorn J., Link A.N. and 

Vonortas N.S., 2000, p. 569 

                                                
10 The investigation only includes alliances between companies. 
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Informal agreements are not investigated intensively because there is no possibility to document 
these partnerships in a systematic way. Hagedoorn, Link and Vonortas (2000) share the opinion 
that many firms informally cooperate with one another in short-term research projects. Moreover 
they mention that firms do not only informally cooperate with one another, but they also infor-
mally work together with universities. In these relationships, the university is serving in the role 
of a short-term project-specific research subcontractor.  

 

4.1.1 Determinants of success in R&D partnerships  

4.1.1.1 Partnership structure 

Number of partners 

Firms that start an alliance would like to optimize the number of partners to involve in the alli-
ance. Additional partners may bring additional knowledge and resources to the alliance, but each 
additional partner also brings additional transaction and coordination costs. Moreover additional 
partners must participate in negotiations with regard to the goals of the collaboration, protection 
of intellectual property, control and ownership of research output, how to share knowledge and 
collaborate in R&D, etc. Hence it is expected that “the greater the number of R&D alliance part-
ners, the lower the performance outcomes of the R&D alliance.” (Dyer et al., 2006, p. 6)  

Presence of competitors 

“Simple correlations show that alliances with competitor firms have less frequent communica-
tion and lower levels of goodwill trust. But in multiple regression analysis we find that the pres-
ence of competitors in an alliance has no effect on alliance outcomes. Again, this suggests that 
alliance designers are largely successful in “optimizing” the structure of the alliance.” (Dyer et 
al., 2006, p. 37) 

Geographic distance between partners 

Previous research showed that geographic distance has a negative influence on the interaction 
and knowledge-sharing between collaborating firms. Geographic distance increases the cost of 
frequent face-to-face communication and reduces the conditions for knowledge sharing and co-
ordination effectiveness (especially when tasks are highly interdependent). It can be stated that 
“the greater the geographic distance between R&D alliance partners, the lower the performance 
outcomes of the R&D alliance” (Dyer et al., 2006, p. 7). This correlation can be attenuated with 
the increasing use of Web2.0 services which support organizations to establish communication 
and interaction with people and ways to share knowledge between them even when geograph-
ically distant. 

 

4.1.1.2 Firm attributes  

General and partner-specific alliance experience 

In the opinion of Dyer et al. (2006, p. 37) “general alliance experience and partner-specific expe-
rience have a negative effect on patent application as a performance outcome. This may suggest 
that creativity and invention are more likely when new partners come together in new collabora-
tions to combine ideas, different approaches, and complementary knowledge.” 
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R&D capability  

According to the results of an investigation from Dyer et al. (2006) R&D employment at the 
company location has a negative effect on overall value as a performance outcome. Furthermore 
it has no effect on the patent application or commercialization measures. Dyer et al. (2006) used 
R&D employment as an alternative measure of the R&D capability of the firm. This finding was 
surprisingly for the researchers. They tried to describe the findings themselves through the ex-
planation that R&D personnel in large firms have much more difficulties to realize the potential 
of their research results. 

 

4.1.1.3 Partnership management factors 

Number of technical personnel 

There is a positive coherence between the number of technical personnel and patent application 
respectively on commercialization of technology. This result goes along with the view that inno-
vation and learning outcomes depend on the number of technical personnel engaged in the effort 
(Dyer et al., 2006). 

Frequency of communication 

According to the research investigations of Dyer et al. (2006) the frequency of communication 
has a strong positive effect on R&D alliance performance. Frequent communication supports the 
knowledge sharing and coordination that is critical to alliance success. 

Governance arrangements  

Valuable governance arrangements have “a positive effect on the perceptual measure of overall 
value, and a weakly positive effect on the patent application measure. This finding highlights the 
importance of establishing contractual provisions and governance procedures as a factor in alli-
ance success, for example, in protecting intellectual property rights, monitoring task perfor-
mance, and resolving disputes.” (Dyer et al., 2006, p. 38) 

 

4.1.2 University-Industry Partnerships  

The growing interest in research partnerships between industry and public funded research insti-
tutes emerged from the increasing pressure of industries to decrease time-to-market for new in-
ventions, and to accomplish research aimed at specific, identifiable customer needs. Hence, tra-
ditional basic research activities in company laboratories were scaled back and to compensate 
organizations looked for relationships with other organizations for research, including small 
businesses and universities. Partnerships become more and more important as way to identify 
and create innovations. From the university point of view industrial R&D funding is seen as a 
potential replacement for the decreasing public funding due to financial crisis and budget cuts. 
Thus universities become increasingly interested in forming relationships with industry (Cara-
yannis and Alexander, 2006). 

Hall (2004, p. 7) defined four institutional forms of university-industry cooperation:  
1. Support of individual researchers through donations and consulting (often informal) 
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2. One time projects of varying lengths that involve a university as a partner, some govern-
ment cost-shared. (Examples: Advanced Technology Program of the National Institute 
for Standards and Technology, Framework programs of the EC).  

3. Large laboratories funded by industry consortia involving tens to hundreds of companies 
(Example: The Stanford Center for Integrated Systems). 

4. Quasi-permanent University-Industry Research Centers (UIRCs) and Engineering Re-
search Centers, which are partially funded by the federal government. 

 

4.1.2.1 Outcomes and benefits of University-Industry partnerships 

Primary qualitative and case study based investigations conclude that the complementary nature 
of university research with respect to industrial R&D is seen as an advantage (Hall, 2004).  

A large scale study that involved 1478 respondents from US-industry investigated how public 
research contributes to technical advance in industry (Cohen, Nelson et al. 2003). The outcome 
of this survey suggests that public research plays a slightly more important role as a knowledge 
source for R&D project completion rather than for project initiation, with 36% of respondents 
reporting public research as a source of knowledge for this former function versus 32% for the 
latter. The results from the survey suggest that public research provides the means to achieve 
some technological goal, which itself emerges, if not from the firm’s own R&D, then typically 
either from buyers’ or the firms’ own manufacturing operations. The industries where public 
research is relatively important in helping firms to execute projects (i.e., with scores exceeding 
45%) include food, paper, drugs, glass, search/navigation equipment, car/truck, and aerospace. 
Of these industries, drugs, car/truck, and aerospace score the highest, all with scores above 55%.  

Concerning the contribution of public research to industrial R&D the survey shows that in 29.3% 
of the respondents’ research projects the research findings from this cooperation with universi-
ties were considered useful. The survey also finds the instruments and techniques developed 
by university and government labs to be useful to 22.2% of industrial R&D projects. In contrast 
the R&D projects using prototypes generated by public research counts at 8.3% only. 

Hagendoorn and is colleagues (2000) found the following reasons for organizations to participate 
in research partnerships. They aim to: 

 broaden the effective scope of activities; 
 increase efficiency, synergy, and power through the creation of networks; 
 access external complementary resources and capabilities 
 better exploit existing resources and develop sustained competitive advantage; 
 promote organizational learning, internalize core competencies, and enhance competi-

tiveness; 
 create new investment options in high-opportunity, high-risk activities; 
 internalize knowledge spillovers and enhance the appropriability of research results, 

while increasing information sharing among partners; 
 lower R&D costs; 
 pool risk; and 
 co-opt competition (Hagedoorn, Link and Vonortas, 2000, p 582-583). 

Finally Hall (2004) referred to the reduction of the cost of innovation for the companies.  
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Investigating the most important method of transferring useful information from universities and 
other public research institutions to industrial R&D facilities, Cohen and his colleagues (2002) 
found out that the most important channels of information flow between public research institu-
tions and industrial R&D labs are the channels of open science, notably publications and public 
meetings and conferences. Publications/reports are the dominant channel, with 41% of re-
spondents rating them as at least moderately important. Informal information exchange, public 
meetings or conferences, and consulting follow in importance, with scores for each of these 
channels in the range of 31% to 36%. This means that the most important information channels 
between public research and R&D labs are relatively decentralized in the sense that they do not 
typically reflect formal institutional links. After a sharp drop-off hired graduates, joint and coop-
erative ventures and patents, follow with scores in the range of 17% to 21% of respondents indi-
cating these channels to be at least moderately important. Licenses and personnel exchange are 
the least important channels, with scores of less than 10%.  

According to Carayannis and Alexander (2006) one mechanism to link government R&D to con-
crete outcomes is to form closer relationships, including collaborative research efforts, with in-
dustrial and academic research organizations. Collaboration among these sectors brings many 
benefits, including: 

 Sharing of risk and cost for long-term research. 
 Access to complementary capabilities. 
 Access to specialized skills. 
 Access to new suppliers and markets. 
 Access to state-of-the-art facilities. 
 Creating new opportunities for technological learning.  

 

4.1.2.2 Research partnerships and intellectual property (IP) 
IP protection is a fundamental consideration for all research partnership members. While there is 
strategic variation among firms regarding the way they approach the issue of IPRs, Herzfeld and 
his colleagues (2006) found out that this has not been an issue presenting insurmountable prob-
lems for large, diversified companies with specialized legal resources. If such firms consider it 
beneficial to engage in research cooperatively, IP protection is one of several negotiated prob-
lems but typically not the “showstopper”. 
Patents are the most frequently used IPR instruments by firms to protect knowledge in research 
partnerships. In order of general importance, patents are followed by trade secrets, copyrights, 
and trademarks. Virtually all firms surveyed and interviewed by Herzfeld (2006) reported that 
they rely upon some form of IP protection to guard know-how and tacit knowledge carried by 
their employees, especially in the early stages of exploring the possibility of a partnership with 
other firm(s). Such protection may include confidentiality agreements, non-disclosure agree-
ments, non-compete agreements, or all of the above. Often overlooked as a form of IP pro-
tection, the routine use of such early stage agreements is, perhaps, even more effective than 
patents during the research partnership (Herzfeld, Link et a. 2006). An observation which we 
can also confirm from the IntelLEO Business Cases, where cooperation between industries and 
universities are based on some confidentiality agreements in the early stages of cooperation, long 
before the negotiation of patents is started. 

Prior experience with the same research partners – companies as well as universities – facilitates 
the formation of a new collaborative R&D agreement by speeding up negotiations on intellectual 
property issues. IPR negotiations were reported to be more complex when other firms in the 
same industry(ies) are involved in the partnership as well as when universities are involved. In-
dustry was especially concerned with the increasing “aggressiveness” and “greediness” of uni-
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versities in their negotiations with firms over IP for expected research outputs from the partner-
ships. Negotiations between industry and universities have become tens and much more difficult 
to resolve in recent years. The major issue is on value and income from IP and on overcoming 
the different perceptions of firms and universities. The same observation was made by Hall et al. 
(2001) who focused on the analysis of American industry-university partnerships and found out 
that conflicts with regard to intellectual property issues between universities and industry part-
ners affected primary the allocation of rights rather than the diffusion of the information.  
A seeming successful solution has been the development of long-term, formal strategic partner-
ships with a few specific universities that cover a multitude of situations and provide a flexible 
and predictable base for cooperation. Moreover, the frequently documented tension between ac-
ademic needs for the timely publication of research results and the needs of firms for keeping 
results private did not appear to be an insurmountable problem (Herzfeld, Link et al. 2006). 

 

4.1.3 Relevance for IntelLEO and IntelLEO’s contributions to this trend 

The ongoing global socio-economic transformation, where information, knowledge, and innova-
tion are emerging as the main sources of economic growth, challenges organizations to find new 
frameworks for managing innovative activities at all organizational levels and across business 
networks (Tuomi 2005). Innovation is becoming increasingly networked, multidisciplinary and 
problem-oriented and results in an increasing demand for industry-university partnerships – a 
trend which is even augmented with declining federal funding for university research on the one 
hand and decreasing R&D budgets within companies on the other. Organizations and universities 
seek new and innovative partnerships to broaden the scope of activities, to increase efficiency 
through the creation of networks, to access external resources and capabilities, to better exploit 
existing resources and promote organizational learning. With our core-services and pedagogic 
concept we aim to support the cross-organizational learning between two or more organizations 
with different cultural background (coming from industry, research and education) and thus help 
them to reach the objectives mentioned above. 

Research work from Cohen and his colleagues (2002) stresses the importance of publications and 
reports, as well as informal information exchange, like public meetings, conferences and consult-
ing as most important method to exchange important information between universities and in-
dustry. Our investigations in our two industry-research business cases, BC1 and BC2 confirm 
these outcomes. The information exchange between VW and its research partners as well as the 
information exchange between the SME INI and Belgrade University is mostly based on infor-
mal information exchange in the course of meetings, telephone calls or e-mails that are sent 
around between organizations. 

This is where IntelLEO sets in. Our assumption is that learning is at a large extent based on in-
formal experience sharing. So the socialization and externalization phase is currently the most 
important phase of the SECI-model for learning within EOs. To successfully support cross-
organizational learning, we aim to make the link between formal and informal learning, which 
requires services to easily capture and share knowledge and experiences and a pedagogic concept 
that guides organizations through this learning process. The IntelLEO core-services and SECI-
model aim to bring the informal experience exchange to the next level, where learning which is 
mainly taking place in the socialisation phase is amended by externalisation, combination and 
internalisation of knowledge resources and the services support this process.  

IntelLEO services facilitate the documentation and exploitation of internal and external 
knowledge resources and capabilities allow the harmonisation of individual and organizational 
objectives and increase collaboration facilities between individual members of EOs. The peda-
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gogic concept of the SECI model provides guidelines on how to transfer individual knowledge of 
different EOs to organizational knowledge and thus enhances organizational learning. In the 
long-run the increased LKB activities are expected to result in an increased responsiveness of the 
EOs. 

We think that the IntelLEO approach advances the state-of-the art of collaborative learning be-
tween universities and industry. The project contribute with detailed insights about cross-
organizational learning between industry and universities from BC1 and BC2, as well as with 
services and implementation guidelines that support putting cross-organizational learning into 
practice. Future trends concerning IPR will play an important role for IntelLEO and ou approach 
is to allow future EOs to individually set their privacy issues within the IntelLEO organizational 
policy tools and enable IntelLEO end-users to individually set their privacy issues in the LPC, 
CKP and HRD/WGC services. 

We realized in our research for D7.4, that detailed data about the benefits, barriers and commu-
nication means of cross-organizational learning in Europe are rare. Therefore we will contribute 
to this gap with D7.4 Version 2, where we will conduct a mix of quantitative and qualitative 
analysis of current EOs’ practices and investigate the usefulness of the IntelLEO approach. 
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5 Political trends 

5.1 Introduction  

In the Maastricht Treaty was determined that the Community shall “contribute to the develop-
ment of quality education by encouraging cooperation between member states and, if necessary, 
by supporting and supplementing their action”. (European Union, 1992)  

‘Knowledge’ is the driver of the Lisbon Strategy for Growth and Jobs. In May 2009, the Eu-
ropean Council approved that “efficient investment in human capital through education and 
training systems is an essential component of Europe’s strategy to deliver the high levels of sus-
tainable, knowledge-based growth and jobs that lie at the heart of the Lisbon strategy.” (Council 
of the European Union, 2009). Although the same Council statement made it clear that, for Eu-
rope, education is not simply a useful tool for a more productive workforce. Education, promotes 
“personal fulfilment, social cohesion and active citizenship”. 

The European Commission and member states have worked on several policy initiatives in the 
field of education and training since 2000. The May 2009 Council Conclusions established the 
basis for a strategic framework for European cooperation in education and training 
(ET2020). The framework defined four strategic mid- and long-term objectives: 

 Making lifelong learning and mobility a reality, 
 Improving the quality and efficiency of education and training,  
 Promoting equity, social cohesion and active citizenship; 
 Enhancing creativity and innovation, including entrepreneurship, at all levels of educa-

tion and training. (Council of the European Union, 2009, p.3) 

ICT (information and communications technology), the key enabler of a knowledge society, 
plays an important part in delivering on these objectives. 

 

5.2 Central topics of the European Education Policy relevant for 
IntelLEO  

In the early days of the web, technology enhanced learning was synonymous with e-learning. 
Resources were put online – people should access them and learn.  

At this stage improvements in interactivity, artificial intelligence and greater understanding in 
the cognitive processes involved in learning new information and skills are helping scientists to 
develop entirely new ICT-based learning processes. Technology-enhanced learning is transform-
ing education and training: to make it more effective, more attractive, more accessible and more 
adapted to today’s contexts – personal, family, large-group, organisation, community, etc. 

ICT converts the boundaries of the class room. Technology makes it possible to access ‘educa-
tion’ wherever the learners are and training that is more suited to the learners’ context. Current 
research into technology-enhanced learning is exploring new ways to transfer and apply learning 
– within organisations, across borders and into new contexts. One of the top priorities of the Eu-
ropean education policy is to make education and learning more “mobile”. This means that the 
learners’ acquired knowledge should be more recognised across the EU, more exploitable 
throughout their working life and beyond, more manageable across an organisation and more 
transferable between people. Initiatives such as the European Qualifications Framework (a 
detailed description follows in chapter 5.2.1.1), adopted by the European Council and Parliament 
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in April 2008, are aiming to make formal qualifications more transferable between EU member 
states (European Commission, 2007b). 

The ET2020 statement by the Council of Europe in May 2009 takes a much broader view. It 
states that more effort is needed to establish “more flexible learning pathways – including better 
transitions between the various education and training sectors, greater openness towards non-
formal and informal learning, and increased transparency and recognition of learning outcomes.” 
(Council of the European Union (2009, p.3) 

This ability to identify learning outcomes and manage a person’s ‘learning journey’ throughout 
their life is important for individuals and organisations. Employers want to be able to identify 
knowledge (and knowledge gaps), transfer skills and see the big picture of a workforce’s compe-
tencies. Individuals want to be able to demonstrate their skills and knowledge to prospective em-
ployers, plan out career paths and simply keep track of what they know and what they have 
learned for future reference. 

ICT research is already demonstrating some of these principles in practice. An ePortfolio, for 
example, is a kind of virtual learning record (and perhaps a strategic plan for your future educa-
tion). Software for ePortfolios is already commercially available, but more research is required to 
make them and other learning management systems more interoperable and compatible with 
other knowledge and human resource management packages. This challenge was focused in 
some projects funded under the first calls for technology-enhanced learning projects in FP7 (Eu-
ropean Commission, 2007b). 

 

5.2.1 Lifelong learning and mobility programs 

The EU is ambitious in looking at how to make education and training, whether formal, informal 
or non-formal, more accessible to everyone, regardless of age, ability or social integration. Re-
searchers are exploring how ICT and applications can improve access to groups that are more 
excluded from mainstream learning opportunities – for example, the elderly. 

It recognises also that education does not stop after leaving school – it is a continual and neces-
sary process. As a result of the continuous societal changes and the personal life circumstances 
citizens need new skills, learn new things and must learn to adapt, applying existing knowledge 
to new circumstances.  

At the end of 2006, the Council of Europe adopted a European Framework for Key Compe-
tences for Lifelong Learning (European Commission, 2007a). This framework identified and 
defined, for the first time at the European level, the key knowledge and skills (competences) that 
European citizens require for their personal fulfilment, social inclusion, active citizenship and 
employability. 

The ET2020 strategic framework (Council of the European Union, 2009, p.3) devises that life-
long learning is a priority for the EU. The framework sets benchmarks for participation in educa-
tion for different ages groups. ET2020 positions that “education and training policy should ena-
ble all citizens, irrespective of their personal, social or economic circumstances, to acquire, up-
date and develop over a lifetime both job-specific skills and the key competences needed for 
their employability and to foster further learning, active citizenship and intercultural dialogue.”  

This work fits together with other EU initiatives, particularly the i2010 eInclusion initiative 
adopted by the Commission in 2007. eInclusion promotes the use of ICT to overcome social ex-
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clusion, and improve economic performance, employment opportunities, quality of life, social 
participation and cohesion.  

Several European initiatives help to make qualifications, experiences and skills better appreciat-
ed and easier to recognise throughout the EU. The aim is to give greater access to learning or 
employment opportunities in different countries and encourage greater mobility – for individu-
als, businesses and other organisations. The initiatives are listed below: 

 The European Framework of Key Competences 
(http://ec.europa.eu/education/lifelong-learning-policy/doc42_en.htm) is a tool for poli-
cy-makers across the EU which identifies the essential skills that people need to achieve 
employment, personal fulfilment, social inclusion and active citizenship in the EU. 

 The European Qualification Framework for lifelong learning (EQF) 
(http://ec.europa.eu/education/lifelong-learning-policy/doc44_en.htm) is some kind of a 
translation tool to make different national qualifications systems readable through Eu-
rope. So the work and college place search becomes easier.   

 The European Quality Assurance Reference framework for Vocational Education 
and Training (EQAVET) (http://ec.europa.eu/education/lifelong-learning-
policy/doc1134_en.htm) helps national authorities to improve their Vocational Education 
and Training (VET) systems, through the development of common European references.  

 The European Credit Transfer and Accumulation System (ECTS) 
(http://ec.europa.eu/education/lifelong-learning-policy/doc48_en.htm) provides a com-
mon basis to recognise higher education study periods abroad.  

 The European Credit system for Vocational Education and Training (ECVET) 
(http://ec.europa.eu/education/lifelong-learning-policy/doc50_en.htm) was established to 
transfer and recognise learning experiences in Europe, including those outside formal 
training systems.  

 Europass 
(http://europass.cedefop.europa.eu/europass/home/hornav/Introduction.csp?loc=en_GB) 
helps people make their qualifications and skills better understood and recognised 
throughout Europe.  

 The National Academic Recognition Information Centres (NARIC) 
(http://ec.europa.eu/education/lifelong-learning-policy/doc1998_en.htm) provide infor-
mation and advice on the academic recognition of diplomas and periods of study abroad.  

 The validation of informal and non-formal learning 
(http://ec.europa.eu/education/lifelong-learning-policy/doc52_en.htm) is an important el-
ement in the EU’s actions to support education and training.  In 2009, the ‘European 
guidelines on the validation of non-formal and informal learning‘ 
(http://www.cedefop.europa.eu/EN/publications/5059.aspx) were published by Cedefop 
(European Centre for Development of Vocational Training).  

 

5.2.1.1 The European Qualifications Framework (EQF) (European Commission, 
2008a)  

The aim of the EQF is to relate the different national qualifications systems of the EU Member 
States to a common European reference framework. Qualifications levels, education and training 
systems of the Member States can be become more understandable and comparable by individu-
als and employers. 

In 2008 the EQF was agreed by the EU institutions. Now the EQF is being put in practice across 
Europe. It encourages countries to relate their national qualifications systems to the EQF so that 
all new qualifications issued from 2012 carry a reference to an appropriate EQF level.  
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Framework structure 

The core of the EQF concerns eight reference levels describing what a learner knows, under-
stands and is able to do – 'learning outcomes'. Levels of national qualifications will be placed at 
one of the central reference levels, ranging from basic (Level 1) to advanced (Level 8). This will 
permit an easier comparison between national qualifications. Moreover people do not need to 
replicate their learning when they move to another country. 

The EQF implicates all types of education, training and qualifications, from school education to 
academic, professional and vocational. So the EQF brings not only the traditional ‘formal’ learn-
ing system into focus but also ‘lifelong learning”. It promotes the validation of non-formal and 
informal learning.  

The creation of the EQF deploys similar activities in several Member States. It can be observed 
that the development of National Qualification Frameworks catches on, as several countries (IE, 
MT, UK, FR and BE-Flanders) already have one in force. 
 

5.2.1.2 The validation of informal and non-formal learning 
It is broadly accepted that the workplace is a significant learning environment. When workplaces 
support learning there all stakeholders involved in this learning process and with an interest in 
the company may profit. Thus some employers are beginning to use validation procedures (or 
competence measurement) to identify, assess and make full use of these learning processes. Val-
idation, building on existing appraisal processes, makes it possible to identify skills gaps and to 
tailor company training around this information. At the same time good appraisal processes offer 
formative assessments that enable an individual to identify the skills and competences they pos-
sess as well as their further learning needs. 

The European Guidelines for validating non-formal and informal learning (Cedefop 2009) state 
that validation procedures not only support organizations to adapt their employees’ skills and 
competences to the organizations’ business goals. It also increases motivation and interest of the 
individual employee in the workplace practice and helps to generate new ideas and developments 
in the workplace. 

Preconditions to validation procedures are the commitment of the decision-making levels as well 
as the definition of competence profiles. Employees are then requested to complete their person-
al portfolios and to insert evidence of documented and non-documented competences acquired. 
This may be done for example via self-evaluation questionnaires. During the validation process 
learners need support to learn about organizational standards and requirements, to find accurate, 
timely and accessible learning content, to have suggestions on how to bring evidence for one’s 
learning activities etc. 

In addition the guidelines say (Cedefop 2009): 

 Validation must be voluntary. 
 The privacy of individuals should be respected. 
 Equal access and fair treatment should be guaranteed. 
 Stakeholders should be involved in establishing systems for validation. 
 Systems should contain mechanisms for guidance and counselling of individuals. 
 Systems should be underpinned by quality assurance. 
 The process, procedures and criteria for validation must be fair, transparent and 

underpinned by quality assurance. 
 Systems should respect the legitimate interests of stakeholders and seek balanced 
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participation. 
 The process of validation must be impartial and avoid conflicts of interest. 
 The professional competences of those who carry out assessments must be assured. 

 

5.2.1.3 ePortfolios 

An ePortfolio is a personal digital collection of information describing and illustrating a person's 
learning, career, experience and achievements. ePortfolios are privately owned and the owner 
has complete control over who has access to what and when. ePortfolios contents and services 
can be shared with others in order to support Prior Learning Accreditation and Recognition 
(PLAR), complete or replace exams, reflect on one's learning or career, support continuing pro-
fessional development, plan learning or search a job.11 

The primary aim of an e-portfolio is to collect evidence for summative assessment, to demon-
strate achievement, record progress and set targets. Thus it supports a continuing process of per-
sonal development and reflective learning, more commonly experienced in higher and continu-
ing education contexts, but now also occurring in further education and schools. These different 
approaches are not exclusive, however, and may in fact represent different starting points on a 
journey towards embedding e-portfolio use fully into the curriculum (Gray 2008). 

ePortfolio tools, which are dedicated to value the achievements of the individual, from nursery 
school to lifelong and life wide learning, are seen as an opportunity  to link individual, organisa-
tional as well as community learning (e.g. communities of practice, learning regions and cities). 
While some countries and regions are already providing the infrastructure required to offer 
ePortfolio access to all citizens, other regions and countries are considering it, and others have 
yet to discover its possibilities. 
The main challenges for the deployment of ePortfolios for every EU citizen (Chang Barker 
2006) are next to the interoperability and compatibility of ePortfolio systems with other 
knowledge and human resource management packages, more generic ones, like 1) the lack of 
control of one's personal data which is made worse with the fragmentation over an increasing 
number of services, and 2) the lack of trust of the statements contained in an ePortfolio (or any 
kind of claims). 
This is why EIfEL (European Institute for E-Learning) worked in the TAS3 project 
(www.tas3.eu) which aimed at defining a trust architecture on which the information contained 
within portfolios would be under personal control while insuring that claims are trustworthy.   

 

5.2.2 Personalisation 

An important objective of the ET2020 framework (Council of the European Union, 2009, p.3) is 
to improve the quality and efficiency of education and training. “The major challenge is to en-
sure the acquisition of key competences by everyone” the Council of European explained. For a 
long time the dominant thinking on education followed a ‘one-size-fits-all’ model. Today, an 
increasing number of educators recognise the individuality of learners. As well the teacher’s role 
develops. Nowadays teachers are in many counts ‘key facilitator’. Learning needs, regardless 
where, when and by whom it takes place, to be a useable process. This is where ICT really 
comes in. The European Commission remains of the conviction that “the personalisation of 

                                                
11 http://www.eife-l.org/ EIfEL (European Institute for E-Learning) Website [accessed, 12/2001] 
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learning through ICT could become the biggest driver of citizens really embracing lifelong learn-
ing. Using artificial intelligence, social networking and powerful visual interfaces, technology 
can deliver engaging and highly participative education. And by helping individuals and organi-
sations to manage the learning process and outputs more effectively, individuals will have a bet-
ter picture of how their learning fits into the bigger picture of their lives.” 

The ICT Work Programme for 2009 takes a look on how technology can make the learning ex-
periences more personal and efficient for people. The logic is, if you make learning enjoyable, 
meaningful and fun and it will promote independent, innovative and creative thinking.  

 

5.3 Relevance for IntelLEO and IntelLEO’s contributions to this trend 

In IntelLEO we support cross-organizational formal, non-formal and informal learning through 
services that help to harmonise the learner’s personal learning goals with those of the organiza-
tion and services that increase collaboration amongst employees. 

Our services build on the definition of competence profiles, which are related to the individual 
employee’s position, roles, duties and projects. Linked to these competence profiles is the learn-
ing content which is available within the EO, in the form of learning paths, learning activities 
and knowledge objects. The IntelLEO services provide learners with the opportunity to plan and 
reflect on their learning needs and to bring evidence for the acquisition of new competences in 
various form:  through the documentation of their learning experiences in personal portfolios, 
through self-evaluations or through the assessment of persons who are certified to do so.  

With this approach which links the competence planning with a portfolio approach in a cross-
organizational context we think that our research will contribute to the current trends within the 
European Commission. In BC3 the IntelLEO services will be integrated with the ePortfolio 
software Elgg, while in BC1 and BC2 learners will be provided with personal profile pages 
which present competences, learning activities, learning goals etc. In BC1 these personal profile 
pages will be accessible for the individual learner only (due to data privacy issues); while in BC2 
all employees will see their colleagues’ profiles. The lessons learned from the IntelLEO project 
concerning the linking of competence profiles with informal learning content from blogs, wikis, 
personal portfolios etc on the one hand and different validation scenarios on the other hand will 
provide relevant contributions to the current topics under discussion. 
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6 Legal trends  

6.1 Introduction 

With web 2.0 technologies, users have admission to broadly available and increasingly complex 
tools to create, assemble and distribute digital content, and to interact with content from other 
users. One important attribute of user created content is that users step out of a private sphere, 
and into the public forum. This fact is very relevant in information law. Against to the question 
whether the creation and dissemination of content is private or public, a number of rules (e.g. 
audiovisual law, data protection law and copyright law) can come into effect. Differences can 
arise with regard to intellectual property rights attached to that content, but also with regard to 
the responsibility for the quality and accuracy of that content. Differences can also arise with 
respect to the protection of personal information and content that users post online. (IDATE, 
TNO and IviR, 2008) 

Another legal aspect with regard to the IntelLEO project is the one of data privacy. IntelLEO 
services will collect a portfolio of data from end-users to provide learners with learning paths 
that are adapted to their personal context. The question is not only how to respect the privacy of 
these data, but also how much of these data can be represented in the learners’ personal profiles, 
or shown to other learners in order to identify authors of KOs, suggest learning groups, provide 
guidance etc. To harmonise data privacy laws across Europe and foster the free flow of data 
within the EU, the European commission published the Data protection directive, which regu-
lates the processing of personal data regardless is whether such processing is automated or not. 
Directive 95/46/EC on the protection of personal data had to be transposed by the end of 1998. 
All member states have enacted their own data protection legislation. 

 

6.2 Intellectual property law 

The production and dissemination of user created content lead to several questions concerning 
the applicability of the rules on copyright law. The following topics need to be taken into ac-
count:  

 The requirement of originality 

Not all produced and disseminated user created content benefits from copyright 
protection in every country of the European Union. Only ‘original works’ are protected. 
The concept of originality is, indeed, not harmonized across the EU (IDATE, TNO and 
IviR, 2008). “In any case, simple blog texts, amateur photos, home movies and videos 
may not receive any copyright protection in some Member States due to a lack of 
originality” (IDATE, TNO and IviR, 2008, p. 185).  

 

 The problem of multiple ownership of rights,  

If not defined in an agreement to the contrary the rules of ownership of rights on works 
created by multiple authors, vary depending on whether such works are to be distinct as a 
"collective work" or as a "collaborative work". In the case collective work, the person 
who brings the inputs together to form a whole would be estimated the owner of the 
rights. In the case of “collective work” the authors would be shared owners of the rights. 
(IDATE, TNO and IviR, 2008). 
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 The exercise of exclusive rights,  

Producer of original user created content benefit from the following rights with respect to 
the utilization of their works in the digital environment: the right of reproduction, the 
right of offering a work to the public and the right of altered copy. These rights give au-
thors of original works the power to authorise or prohibit the reproduction and making 
available of their works, as well as the right to make adaptations, translations and copy 
works. (IDATE, TNO and IviR, 2008). 

 

 The applicability of exceptions and limitations on rights  

In European copyright law there exist several exceptions and limitations that vary from 
Member State to Member State. For example the right to make private copies, quotations, 
public speeches, news reporting. The measurement of the boundary between infringing 
and non-infringing conduct, remains highly unsure and unpredictable. (IDATE, TNO and 
IviR, 2008). 

 

 The recognition of moral rights.  

The most relevant aspects with regard to user created content are: the right of paternity 
and the right of integrity. Content producer must guarantee that, when making an author's 
work available to the public, it makes suitable mention of the author's name and that the 
alteration, adaptation, mash-up or remix of a pre-existing work does not violate the origi-
nal author's right of integrity. (IDATE, TNO and IviR, 2008). 

As mentioned above, the European legal framework in the field of copyright law leaves a lot of 
uncertainties. The most important source of uncertainties comes from the lack of real harmoniza-
tion in the area of copyright law within the European Union. As a result, it is not clear what kind 
of content is protected by copyright, and what content can be used, produced, mixed and distrib-
uted in what way. (IDATE, TNO and IviR, 2008). 

 

6.3 European data protection law and privacy issues 
 Searching for displayed information about employees in European companies showed that on 

the websites of companies presented employee information are widely heterogeneous. Some 
companies show extensive portfolios of employees, others hold back this kind of infor-
mation. In principle the data protection law of employees is governed by the directive 
95/46/EC on the protection of personal data had to be transposed by the end of 1998 and has 
eight principles at basis, which define how organizations should proceed with the collected 
personal data of their employees. It requires for instance that the collection purpose should be 
defined, data collection should be adequate and relevant, kept up to date and not stored long-
er as necessary. Employees should have the right to access and correct the collected data and 
appropriate technical and organisational measures shall be put in place to protect it. 

 
A report which was prepared for the Information Commissioner’s office in May 2009 (Robinson, 
Graux et al. 2009) investigated strengths and weaknesses of the Data protection directive and 
states that the main strengths are: 
 

 It is comprehensive, broadly-drafted and sets out a basic framework of protection. 
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 It sets standards which are widely seen as “high” and has a strong Human Rights 
resonance. 

 It gives people important and usable rights. 
 Its principles have stood the test of time well and are flexible in their application. 
 It is largely neutral in terms of technology. 
 It has helped to harmonise DP rules across the European Union and provides an 

international reference model for good practice.  
 
But the report also highlights the main weaknesses of the Data protection directive: 

 It is outdated, in terms of technology and regulatory approach.  
 It has unclear objectives and insufficient focus on detriment, risk and practical 

enforcement. 
 It is seen as bureaucratic, burdensome and too prescriptive. It focuses on “how” 

organisations should do things, rather than on “what” they should be achieving. 
 It is not clear how much choice and control individuals should have, with regulators 

sometimes applying the law in a paternalistic way. 
 Prescriptive criteria for processing personal data have become a rigid control mechanism. 

Much effort is devoted to the artificial justification of otherwise unobjectionable 
processing. 

 Its scope is becoming increasingly unclear, for example in on-line and surveillance 
contexts. 

 Its international transfer rules are unrealistic against a backdrop of high-volume, 
globalised data flows. (Robinson, Graux et al. 2009) 

  
Thus, the authors of the study state that in a increasingly globally networked society, the Di-
rective as it stands will not suffice in the long term (Robinson, Graux et al. 2009). The first coun-
try where amendments are foreseen is Germany. In August 2010 Germany’s federal government 
proposed amendments to the existing laws on employee data protection. The planned new regu-
lations would apply to all data collected and used by employers during an employment relation-
ship. The contents of the proposed amendments concern amongst others, compliance measures 
and internal investigations, the monitoring of emails, video surveillance at work or collection 
data from job applicants. The German parliament expects a decision on the proposed amend-
ments in the first quarter of 2011. Currently it is certain, that German companies will be con-
fronted with tougher rules on the collection, processing and use of employee’s personal data 
(Freshfield Bruckhaus Deringer, 2010, p.1).  

 

6.4 Relevance for IntelLEO and IntelLEO’s contributions to this trend 

Future trends concerning IPR and privacy issues will play an important role for IntelLEO. As it 
is difficult to foresee how current laws will change or be adapted to come up with new techno-
logical developments, IntelLEO approach is to allow future EOs to individually set their privacy 
issues within the IntelLEO organizational policy tools and enable IntelLEO end-users to individ-
ually set their privacy issues in the LPC, CKP and HRD/WGC services. 

Concerning IPR issues the investigation of the three IntelLEO business cases showed that the IP 
rights of the knowledge which is created and shared in EOs is normally covered via contractual 
agreements. These agreements, which can be orally determined like in BC2 or written down like 
in BC1, define which company will have the rights to use, publish or protect (e.g. via patent) 
collaboratively created knowledge.  



  10.03.2011 

 Page 49 of 56 IntelLEO_D7_4_Socio-economic_Analysis_v2.0.doc 

Concerning data privacy issues, we experience the diversity of these aspects in our three hetero-
geneous business cases. In BC1 with Volkswagen regulations concerning the privacy of employ-
ee data are very restrictive and may limit effectiveness of some IntelLEO services.  

In BC2 and BC3 legal considerations are less important and leave a greater opportunity to con-
nect learners - also through the provision and exchange of personal data.  

IntelLEO’s approach is to enable learners to individually select, if they prefer to share their per-
sonal information with others or if they want to keep it private (for competences, learning path, 
KOs etc.). In addition IntelLEO organizational policy tool allows organizations to set their priva-
cy regulations individually. So companies like Volkswagen chose as standard setting that Intel-
LEO services will never show individual personal data to the whole group of learners, and will 
link learning content and competences with roles and not individual learners only. While compa-
nies like INI will allow the presentation of personal individual data, if the employee decides that 
he wishes to do so. 
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7 Conclusion 

For the first version of D7.4, we conducted an initial desktop research of future trends relevant 
for TEL and analysed their implications for IntelLEO. With this aim we first analysed recent 
Delphi studies and reports in the field of TEL, and highlighted those future trends that are most 
relevant for the scope of the IntelLEO project.  

Researchers and experts in TEL emphasize that learners will become increasingly the masters of 
their own learning paths and active participants in the learning process. A development that is 
strongly supported within IntelLEO, not only with innovative services like the LPC, which sup-
ports learners to plan and reflect on their knowledge gaps, to bring personal learning goals in 
accordance with organizational goals, to follow and monitor their individualized learning strate-
gies and brings evidence for them at the end of the learning process. But also with its pedagogi-
cal and motivational concept that focuses on learners as autonomous, self-directed managers of 
their personal learning, the IntelLEO project can contribute to this future trend.  

The second aspect is the increasing importance of collaborative learning, another cornerstone of 
the IntelLEO project. Experts in the 1st Delphi report of the Stellar project (Spada et al. 2010) 
state that collaborative learning is currently supported and triggered by new technologies, but not 
so much integrated in learning processes as pedagogical concept yet. In IntelLEO we address the 
issue of collaborative learning from both sides – we develop innovative services that support the 
networking and collaboration with peer-learners on the one hand, and developed a pedagogic 
framework, which integrates the collaborative learning with the self-directed learning approach 
within one model - Nonaka’s SECI-model (Nonaka 1995).  

The third trend relevant for IntelLEO is the increasing importance of lifelong learning (in the 
workplace) and the requirement to combine formal and informal learning approaches. In Intel-
LEO we aim to bridge formal and informal learning. We suggest that learning, documenting 
one’s experiences and sharing them with colleagues should be only one click away from the em-
ployees’ current working processes. Thus IntelLEO develops lightweight tools that allow easily 
documenting the workers’ knowledge, sharing it with colleagues, and bringing it in accordance 
with organizational competence profiles and learning objectives.  

Another trend of high relevance for IntelLEO is the one of changing learning environments and 
especially the suggestion from the Learnovation Foresight report (2009) to look for cross-
organisational learning partnership in order to increase the innovation capacity and responsive-
ness of organizations today.  

These future trends show the high relevance of IntelLEO tools and pedagogic framework and 
thus will facilitate and foster the learning of individuals, groups and organizations; a pre-
condition for an increased responsiveness of organizations in today’s demanding and changing 
business environments.  

After the analysis of future trends in TEL from a research perspective, we investigated current 
market trends of technology enhanced learning from the viewpoint of organizations and universi-
ties. We analysed different surveys conducted in Europe and North America and investigated the 
importance of informal learning on the workplace and the increasing use of technology to sup-
port employees’ professional competence enhancement. 

The analysis confirmed that informal learning is still the most relevant way to increase one’s 
work-relevant knowledge. The most frequently used instrument for informal learning are com-
munities of practice, but in the last years an important rise of new technologies that aim to sup-
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port learning on the workplace can be observed. Due to increasingly dynamic, complex and so-
cial ways of learning, Web2.0 tools like blogs and especially wikis are on a rise and successfully 
support the sharing of information and knowledge between employees. A trend, which is ampli-
fied by decreasing training budgets which force organizations to look for new, efficient and cost-
effective ways to support learning of their employees. Web 2.0 showed to be most effective in 
big companies with complex structures (e.g. different locations in different countries) and has 
been implemented by 25% of the polled organizations in a cross-organizational context 
(Leibhammer and Weber 2008). Surveys, conducted within research institutions showed a posi-
tive relationship between researchers working in cross-organizational projects and their use of 
Web 2.0 tools (even if researchers are not so much into the sharing of scholarly content via Web 
2.0 tools yet).  

IntelLEO’s approach is to add its innovative learning services onto existing knowledge reposito-
ries, like wikis, blogs or ePortfolios. Therefore the growing importance of Web 2.0 for 
knowledge sharing, as well as the changing curricula landscape is an important trend for our pro-
ject. First surveys that show the benefits of Web 2.0 for internal knowledge sharing are promis-
ing and let us esteem that IntelLEO tools will even boost these positive outcomes as they facili-
tate access to externalised knowledge within social media tools from a learner’s perspective. 
Companies state today that the usage of Web 2.0 tools did not yet support decision making of 
management or a quicker response to changing market (Leibhammer and Weber 2008). As in-
creased sharing of knowledge is a pre-requisite of increased organizational responsiveness, we 
think that these effects will be a consequence of improved learning processes in organizations 
but can only be observed on a long-term perspective. 

Important barriers for the successful implementation of social media for workplace learning are 
the required open communication culture, the motivation of employees to participate, as well as 
clear guidelines and support of the management.   

IntelLEO will address the barrier of open communication culture with solutions that allow defin-
ing the access-rights and visibility settings of shared content on wikis, blogs, ePortfolios etc, 
which has an even higher importance in a cross-organizational context.  

Another barrier that IntelLEO tools tackle is the one of missing guidance and objectives of em-
ployees on how to use Web 2.0 tools for the exchange of knowledge. In IntelLEO knowledge 
sharing activities, like contributing in blogs and wikis and collaborative tagging and bookmark-
ing, are linked to the individual competence profiles of employees which take the learner’s roles, 
positions, duties, projects and tasks into consideration. Linking informally shared knowledge 
with organizational learning objectives not only provides guidance for employees’ learning pro-
cesses, but also allows the documentation and finally bringing evidence of one’s informal learn-
ing activities in the context of formal competence schemes.  

After having analysed market data and surveys concerning current trends in technology en-
hanced learning we focused on the investigation of industry-university partnerships – a form of 
cooperation which is relevant for two out of the three IntelLEO business cases. We found articles 
that emphasize the growing importance of industry-university partnership. This trend is due to 
increasingly networked, multidisciplinary and problem-oriented innovation requirements in to-
day’s organizations, as well as decreasing R&D budgets in companies on the one hand and de-
creasing federal funding for universities on the other hand. Industry-university partnerships are 
used to a larger extent to cooperatively develop new products and technologies and not so much 
to develop new product ideas. The main instruments to transfer relevant knowledge between 
industry and universities are rather informal ones, like participation at conferences and meetings, 
or the publishing of papers. More standardised forms like patenting are perceived as less im-
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portant means of information transfer. An outcome, which is important from IntelLEO’s per-
spective as our approach is to improve and structure the informal knowledge transfer across or-
ganizational borders. Concerning IPR regulations our research affirmed the results from our 
three business cases. The definitions of which company holds which rights on the collaboratively 
created knowledge are at a large extend specified in contractual agreements between the in-
volved parties. The collaborative submission of patents is an issue that seems to have become 
more complex and difficult in the last years, at least from an organizational perspective. Some 
articles pointed out that universities become increasingly demanding in the negotiation process 
of patents. 

This issue brings us to the next topic of this report: the legal aspects that might influence our 
project. With regard to IntelLEO we investigated the regulation of IPR and data privacy issues in 
the European Union. Both aspects are regulated via several directives of the European Commis-
sion, for instance the directive on the protection of data from 1998 and the information society 
directive from 2001. Both areas – copyright and data protection - are said to need adjustments to 
keep up with the increasing use of technology by citizens to share their knowledge on the one 
hand, and organizations to monitor their employees’ progress on the other hand. Thus changes 
are to be expected in the future. In our three business cases we got to know the diversity and 
complexity of these legal aspects. To be prepared for possible legal changes and to come up with 
current regulations and requirements from our BCs, IntelLEO allows each learner and contribu-
tor of knowledge to individually define the privacy-settings of his/her contributions and to decide 
who is allowed to access the externalised knowledge objects, as well as selected learning goals 
and competences. On the other hand the organizational policy tool will allow defining the stand-
ard settings of all IntelLEO services, regulating how much of a person’s privacy data will be 
shown within the tools to connect learners and suggest learning content taking the behaviour or 
peers into consideration. With this approach, which allows organizations to define privacy set-
tings according to their internal regulations and individuals to set visibility settings according to 
their personal preferences, we expect to be flexible enough for upcoming changes in the Europe-
an privacy and IPR regulations, which are foreseen to be rather restrictive. 

The last aspect which was investigated for this deliverable is the one of political trends. We in-
vestigated the most important issues from the EC concerning TEL, also with regard to the scope 
of IntelLEO project. The aspects that we found especially relevant for our work are the interest 
in lifelong learning, the subsequent interest in the bridging of formal and informal learning, and 
the demand to evaluate and certify informal learning via instruments like the European qualifica-
tion framework, the European guidelines on the validation of non-formal and informal learning 
or ePortfolios. Concerning ePortfolios, IntelLEO’s approach is to integrate existing ePortofolio 
services like Elgg to its developed services. If ePortfolios are not in use yet, the project provides 
the feature of personal profiles of learners, which at least show completed competences and 
learning goals, contributed learning path, learning activities and assets etc. Regarding the certifi-
cation and evaluation of informal learning IntelLEO’s approach is to allow different types of 
certification of learning activities and competences, reaching from self-evaluation over question-
naires to the certification through entitled instructors, depending on the settings and requirements 
of the different business cases. 

Summing up we think that the investigated current trends in TEL have positive implications on 
IntelLEO, as our approach addresses important challenges in technology enhanced learning on 
the workplace in general, and in cross-organizational learning more specifically. An increasing 
relevance of dynamic, complex and social learning processes within and across organizations, 
which were amplified by the growing usage of Web 2.0 tools, will foster the demand for our de-
veloped services and pedagogic framework. Our tools will help to structure, guide and personal-



  10.03.2011 

 Page 53 of 56 IntelLEO_D7_4_Socio-economic_Analysis_v2.0.doc 

ize individual, collaborative and cross-organizational learning via existing knowledge reposito-
ries, like wikis, blogs or ePortfolios.  

In a next step, for Version 2 of this Deliverable, the project will conduct an empirical analysis 
of the socio-economic context using a mix of quantitative and qualitative methods. In doing so 
the analysis of secondary data from Version 1 will provide a profound basis about the main as-
pects to be considered and investigated in this empirical evaluation. During the empirical socio-
economic analysis the availability of first IntelLEO prototypes and implementation framework 
helps us to collect specific feedback of EOs concerning the usefulness of the IntelLEO approach, 
as well as barriers to be envisaged during implementation and potential benefits from its usage.  
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