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Abstract. This paper explores novel forms of technological and digital societal
innovation putting the full potential of the Future of Internet into Web-based
innovation, web-Entrepreneurship and Internationalization (IEI) of businesses. It
introduces an approach to extend and complement existing incubation envi-
ronments, which are no longer sufficient to deal with the dynamicity of the Web-
Entrepreneur. Based on personal and professional relations, and new business
models empowered by social media and the Web 2.0, together with a set of
interoperable ICT services supporting virtual or agile enterprises, the authors
propose a federation of open-source platforms for the to-be born and existing
enterprise life-cycle management, instantiating the Unified Digital Enterprise
concept. The novel approach ensures full reuse of existing solutions, developing
targeted research to support web-entrepreneurship with cooperation between
people, businesses, and assets, namely focusing on innovative methods and
architectures for competitive intelligence; crowd-based market sensing; idea
incubation and simulation; knowledge intensive team building; as well as
interoperability to enable internal federation and external platform integration.

Keywords: Web-Entrepreneurship � Open innovation platforms and services �
Unified Digital Enterprise � Future Internet

1 Introduction

Innovation, Entrepreneurship and Internationalization (IEI) are essential processes of
an interlinked chain to fight-off an economic and financial crisis that has been con-
sidered the World’s worst since the U.S. depression in the 1930’s. As our world
becomes increasingly interconnected, Future Internet (FI) technologies are the tools for
change [1, 2] since they enable cultures, industries, and people to collaborate and
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partner in new ways, stimulating businesses, and capitalizing existing assets, such as
individuals, technology, data, knowledge, or physical resources. Entrepreneurship, with
its emphasis on Web-based innovation and growth, can provide the spark that’s needed
to ignite new economic and societal vibrancy [3–5].

Jerome Engel [6], claims there is no better timing to kick-start innovative projects
of what in periods of decline. However, to be entrepreneur in recessions is not easy, nor
can derive only from a logic of survival. He defends it is important to invest in new
business models and innovative technology-based ideas that can create an imprint in
the digital society of the future. Also, the potential entrepreneur must be prepared for
the fact that the capital investment will be much harder to find and the filters for
evaluating ideas will become tighter. New forms of business models supporting
extended, virtual or agile enterprises in the FI will have the advantage. Thus to max-
imize that creativity, relationships with universities and research are requested.

For startups that are part of global networks of clusters of innovation, opportunities
are increasingly not only a competitive challenge but also a business imperative.
Indeed, building upon the ideas of Engel in global clusters of innovation, the emer-
gence of new technology and digital enterprise innovation can be achieved and
attributed to the leverage of multi-national, multi-cultural knowledge, people, and other
resources around the world. Whereas in the past, this collaboration phenomenon could
be related to human physical migrations and the consequent ‘‘brain circulation’’,
nowadays it is expected that the FI and the Social-Web can provide new forms of
business relations and enhance cooperative networking in the innovative entrepre-
neurship process.

However, European entrepreneurs fear the possibility of bankruptcy, and the risk of
irregular income and unemployment still remains an issue. Among the young, numbers
are even more disturbing. In February 2014, 5.392M (under 25 years) were unem-
ployed in the EU-281. Hence, to face these issues, the EC Entrepreneurship 2020
Action Plan ([5]) defines three main actions to encourage the appearance of new
entrepreneurs: (1) Entrepreneurial education and training to support growth and busi-
ness creation; (2) Creating the right business environment and; (3) Role models and
reaching out to specific groups.

This paper proposes an approach to extend and complement existing incubation
environments for the needs of the Web-Entrepreneur. It specifies an ICT open inno-
vation platform to be deployed at local entrepreneurship clusters, to support an agile
enterprise IEI. Section 2 analyses the UDE concept in face of to the to-be born
enterprise. Together with advanced modelling and engineering strategies it supports of
not only the start-up creation but also its entire lifecycle. Section 3 specifies WEnOIP, a
Web-Entrepreneur Open Innovation Platform and its services, while Sect. 4 depicts a
possible scenario that highlights the platform’s advantages. Finally Sect. 5 concludes
the paper, drawing some considerations on the work developed and to-be developed.

1.1 Future Internet and Business Innovation: The Gap to Cover

It is widely acknowledged that the advantage of one company over another stems from
the way it manages its process of innovation. However, if the enterprise information
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systems used are not efficient experiencing communication and automation issues,
innovation might not be realized [7]. Hence, Future Internet Enterprise Information
Systems (FInES) has been in the past an important area of research to ensure the
competitiveness and growth of enterprises [8, 9]. Specific solutions and research is
being developed and supported by the EC, and the 2025 Research Roadmap ([10]) has
so far addressed existing enterprises, indicating the socio-economic spaces where they
prosper, the qualities of being they aim to achieve, the enterprise applications they need
to innovate, and the basic FI technologies for a Universal Business System.

In summary, a Web-Entrepreneur is capable of using the social media and the apps
“world” for creating concepts for web start-ups and stimulating web-based innovation
in existing businesses.

Nevertheless, considering the economical perspective and entrepreneurship vision
addressed before, the roadmap attends some issues related to innovation of existing
enterprises into digital enterprises, but others remain unattended, e.g.:

• How to accelerate innovation of the to-be-born enterprise?
• How can Internationalization of businesses be better achieved?

To cover the gap, it is required to provide support for web entrepreneurship and
Internet businesses, engaging new stakeholders in visions of web-based innovation,
enabling and demonstrating innovative services for businesses and citizens which build
upon the most advanced technologies.

2 The Unified Digital Enterprise (UDE)

The UDE, as defined in the 2025 FInES Roadmap consists in a full digital image of the
enterprise, representing various aspects, such as conceptual and factual (data),
behavioural and structural aspects, at various levels of detail. A Unified Digital
Enterprise is a complex structure that emerges from the collection of several knowledge
resources logically and geographically distributed, inside and outside of the enterprise,
e.g. products, clients, human resources, tools, etc. [11]. Figure 1 illustrates a view on
the UDE, which addresses enterprise related knowledge in a holistic way, contributing
to overcome the current fragmentation, where data of the same enterprise entity is
frequently stored in different databases, managed by different departments, and using
different tools without interoperability concerns [12].

In the context of UDE, no satisfactory techniques and modelling languages have
been developed that can adequately describe in a holistic form all enterprise knowledge
components and their inherently complex interactions, including human behaviour.
Similar concepts are being explored commercially with management platforms that
gather both business and IT information in a common single platform. Nevertheless
this is neither a solution focused to starting entrepreneurs nor it is interoperable with
many of the legacy system applications in use by a large majority of organizations.

In this work, the authors propose to use and instantiate the UDE components
envisaging a holistic view over existing applications to enable innovation, as well as to
implement these components in the web-entrepreneur eco-system in which they must
be delivered. The idea is to proceed towards a totally integrated approach from the
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functional point of view, providing a sustainable model constantly aligned with the
reality, along the to-be born and innovative enterprise life cycle, supporting the IEI
processes. This poses a research challenge that requires significant progress beyond
state of the art in highly dynamic scenarios that require constant monitoring of the
internal and external events, and quick responses to changes, maintaining the UDE
model aligned [13]. Along this line, the notion of Enterprise Architecture (EA) and
Enterprise Modelling (EM), as well as methodologies, such as Model-Driven Archi-
tecture (MDA - www.omg.org/mda/) are important.

Following some of the most relevant works in these domains (e.g. [14–18]), meth-
odologies such as MDA/MDI or semantic annotation can provide a valuable addition to
more traditional EA/EM frameworks, allowing complementary technologies to be
identified and put together, while enabling the recompilation of a full digital represen-
tation of the enterprise assets and components at any point in time of the UDE lifecycle.

3 Novel Approach to Supporting Local Clusters
of Innovation

So far, the Future Internet (FI) research has provided a plethora of technical solutions
addressing the development of better products, services and devices that can improve
significantly the enterprises’ and industries’ performance, but there is a need for
complementary support, linking potential web entrepreneurs with key actors at inter-
national level. In fact, organizations and institutions from all three major institutional
sectors that make up a society (i.e. civil, state, and businesses) are working constantly
to resolve the challenges ahead. Facing our common wisdom, they reveal promising
new perspectives that meet and need to be met by ICT developments.

Fig. 1. View on the Unified Digital Enterprise Concept
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Traditionally, local innovation clusters facilitate the connection of entrepreneurs
with talent networks, investors and mentors regionally. However, many times they lack
the technological support for the web-entrepreneur, and the internationalization
potential. Indeed, major difficulties are frequently posed, whether it is in the creation of
something new or the innovation of the existing, there is the need to strengthen the
environment for web entrepreneurs to grasp the new opportunities offered by the web
and the app economy.

Apart from the classic financial difficulties and risk associated with any entrepre-
neurship project, there is a panoply of other issues that need to be attended, such as:

• The e-conceptualization of the idea;
• The elaboration of e-business/expansion plans;
• The analysis of e-market requirements and e-market monitoring;
• Finding the right team for the job;
• Product support;
• E-Branding, e-marketing and finding customers;

Hence, the authors propose an ICT platform to support local innovation clusters
overcome their problems. The proposal is based on a federated concept of innovation
platforms interlinked among each other via interoperable services. Together, they
create a network capable to capitalize on all the FI technology being developed to
provide the above services, and facilitate internationalization. Besides enabling the
innovation ecosystem itself through capacity building and stakeholder engagement
activities, it has the ability to connect with existing platforms for funding or mentoring.

3.1 Web-Entrepreneur Open Innovation Platform (WEnOIP)
Specification

WEnOIP complements that need, setting the ICT framework conditions for web-entre-
preneurs to start-up and develop business ideas, bringing them to a worldwide market. It
introduces a federation of open source platforms to support the web-innovation, web-
entrepreneurship and web-internationalization, as well as the integrated to-be born
enterprise life-cycle management, covering the issues identified and enabling the
instantiation of the Unified Digital Enterprise (UDE) challenge, as well as establishing
synergies and building up existing innovation frameworks.

To realize the vision, the proposed platform explores and pioneers novel forms of
technological and digital business innovation, progressing beyond the state of the art by
using the full potential of the network effect to support the IEI processes. As illustrated
in Fig. 2, the platform to support the web entrepreneur open innovation cluster relies on
a next generation model for the web-based digital enterprise set-up, and a set of
interoperable ICT services supporting extended, virtual or agile enterprises in the
Future Internet. Making an analogy with the Human incubation process, it envisages at
modelling the 9-months gestation of the new idea, including tests and ultrasound scans,
i.e. identifying what phases to go through, which methods-tools-ICT support are
needed in each of the phases, and providing intelligent interconnected services, crowd-
mining ideas, crowd-funding or competitive intelligence to deliver the best web-based
incubation environment for the UDE.
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In detail, six modules are envisaged and accessible through natural-style user
interfaces, reflecting advances in conceptual foundations, new models and methodol-
ogies, and aggregating services for the web-entrepreneur: (1) “FI Market Sensing” with
services made available for the analysis of market requirements and market monitoring,
where the proposed crowd mining concept (based on social media and the Web) leads
to the identification of short or long term business opportunities; (2) “UDE”, with ICT
support to planning and conceptualization of the idea (e.g. business plan elaboration),
applying modelling technologies to support UDE and build a digital image of the
enterprise, overcoming the current fragmentation of concepts and achieving a holistic
vision of the enterprise (to-be born or not) which is dynamically aligned with the
business reality along its entire lifecycle; (3) “Financing”, enabling interconnectivity
with traditional systems such as banking platforms (including financial simulators), but
envisaging at novel strategies (e.g. crowdfunding and web-based pitch presentations);
(4) “Team Building”, fostering dynamic alliances/partnering among enterprises with
complementary objectives, and intelligent selection of human resources (e.g. semantic
capabilities for profile reasoning through the social web); (5) “Product Support”,
enabling interoperability with existing ICT platforms that can complement the design/
development of the Enterprise product/prototype; (6) “Mentoring”, providing digital
support to the IEI chain, while enabling remote personal assistance.

Ensuring generalization and full reuse/take-up of existing methods and tools,
WEnOIP is specified and described exploiting existing frameworks (e.g. OpenIdeo) as

Fig. 2. Platform to support the web entrepreneur open innovation cluster
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well as the Enterprise Interoperability (EI) Science Base (EISB) [9], thus supporting
that initiative and sustaining external future developments.

3.2 Open Innovation & Business Innovation Platforms

There are various platforms on open innovation that can be connected and allow
companies to use crowd wisdom and diverse capabilities around the world in order to
speed up innovations and open the innovation funnel. In that direction OpenIDEO
(openideo.com), IdeaConnection (www.ideaconnection.com) and InnoCentive (www.
innocentive.com) open the innovation process and assign tasks to teams that get awards
to solve specific problems, coming from really industrial needs. Moreover, various
platforms try to cultivate a community and ecosystem around their products or services,
exporting APIs and SDKs to the community; Facebook and Twitter APIs are some of
the most successful examples in that direction, but the FIWARE catalogue (catalogue.
fi-ware.org/), DARPA open catalog (www.darpa.mil/opencatalog/) move a step further
and try to allow companies use code and services coming from research. There are also
many platforms running idea competitions, like IDEA (www.ideacompetition.org),
IDSA Idea (www.idsa.org/idea) and Big Ideas @Berkeley (bigideas.berkeley.edu).
Other platforms create a network of people and teams, trying to bring them together in
order to solve specific problems; P&G was one of the first companies to open its R&D
labs, exporting knowledge while trying to boost innovation as never imagined before,
with the P&G Connect+Develop platform (www.pgconnectdevelop.com).

There are platforms that support finding a co-founder to run a startup, like Found-
erDating (founderdating.com), and CoFoundersLab (www.cofounderslab.com). Groups
that support team building and startup launching, like Meetup (www.meetup.com),
Women 2.0 (women2.com) and Lean Startup Machine (www.leanstartupmachine.com),
or platforms that facilitate hiring for Startups, like F6S (www.f6s.com). Additionally, there
are many tools that can support business modelling and visual collaboration, like Mural.
ly (mural.ly) and Business Model Canvas (www.businessmodelgeneration.com/canvas),
or can support customer development process and business model validation, like
Business Model Alchemist [19], or FounderSuite (www.foundersuite.com). As entre-
preneurs start validating their business model and look funding to expand, there are
platforms that enable pitching and advising from distance, e.g. Startup pitching night
(www.startuppitchnight.com/startuppitchnight).

Finally, there are also many early-stage networking and idea-sharing platforms,
without focusing on the business planning, market fit and business development of an
innovative idea or solution. Proven methodologies such as Lean Startup or Customer
Development Methodology, and various individual software solutions and visual tools
support them [20, 21]. What is really missing is the real online support, the experienced
contribution of advisors and investors who will support and drive entrepreneurs out of
the “valley of death” of an entrepreneurial idea. The proposed approach meets this need
with a platform (i.e. of software and networking solutions) that allows web entrepre-
neurs to combine existing tools, methodologies and networks coming from successful
platforms, with a network of investors and advisors who will support them across
Europe through newly developed e-Advising and e-Pitching platforms and events.
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4 Scenario

Actors Involved: (1) A web-entrepreneur (John) wishes to set-up a new business and
(2) A Capital fund agency (Cap) is willing to support the development of an innovative
product in the creative industry market at the start-up stage.

Baseline: John has just finished his engineering studies at university and is a pro-
grammer fond of building innovative mobile games. He is willing to sell them to the
public so he plans to set-up a company of mobile games. He now has his idea in mind
and wants to materialize it into a real product. In order to set-up his own start-up John
has to think about the different problems that he will face:

1. It is necessary to explore who are going to be the potential customers and which are
their problems and needs. A major reason why start-ups are unable to succeed is
that there is little or no market for the product or service that they want to build.
Many start-ups find it really difficult to know exactly the size of the market
accessible for them;

2. It is essential to develop a game that fits the market needs. Too many start-ups begin
with an idea of a product that they think people want and spend months, even years,
optimizing it without ever showing the product to the prospective customer. When
they fail to reach broad uptake from customers, it is often because they never spoke
to them and determined whether the product was interesting for them. This normally
ends up in the start-up failing, which is a failure to achieve Product/Market fit.

3. Lack of funding. John will need to demonstrate as soon as possible that his idea is
feasible to materialize so as to being able to obtain funding.

4. It is essential to incorporate social media into the marketing strategy. It is essential
to know how to monitor the impact on the target audience. Monitoring the cus-
tomers’ questions is a great way to understand what is on their mind, their problems
and how we could help.

5. Look for an experienced team, with technical and management skills.

All these issues should be solved in a reduced period of time while spending the least
possible amount of money, as it is really important to create a product as soon as
possible that provides added value to the customer. However, John, who has no pre-
vious experience in business making and has no sustainable cash-flow yet, finds really
difficult to deal with all these problems without external help (external business con-
sultant) and of course, he does not have the economic capacity to enjoy the full-time
support of external consultants.

4.1 How WEnOIP Will Help This Creative IT Industry Start-up
to Succeed?

From the Start-up Point of View: WEnOIP provides John different services that will
help him cover all the aspects needed to set up his own start-up. First, in order to find
the potential customers for John’s product, WEnOIP will gather data from social media
correlating them with gender, age, education, demographic or seasonal information so
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as to identify temporary or constant trends in consumers’ behaviour, thus detecting
short or long term business opportunities.

WEnOIP supports the lean start-up methodology and its “build-measure-learn
feedback loop”. The first step is figuring out the problem that needs to be solved and
then developing a minimum viable product (MVP) to begin the process of learning as
quickly as possible. Once the MVP is established, a start-up can work on adapting it to
the target public needs. This will involve measurement and learning and must include
actionable metrics that can demonstrate cause and effect question. In our use case, and
by means of WEnOIP platform the process will be as follows:

1. John selects one of his game ideas as an innovative initiative.
2. Some key indicators are chosen so as to check that the product can work (number of

downloads, number of requests for information, number of positive and negative
comments in Social Networks, number of likes, number of recommendations to
friends, etc.).

3. A prototype or minimum viable product of the game is developed (just a local game
with no capabilities to play online yet with friends).

4. Based on users’ feedback (e.g. users want to play online with their Facebook
friends) and the key indicators chosen, the result of this first launch is analysed.

5. Based on these results, John may decide whether to opt for a different game or to
begin again the cycle so as to improve and adapt the game to users’ needs. (e.g.
John may want to introduce the capability of playing online with online friends).

Enabling this Lean Start-Up methodology, WEnOIP will find it easier to get funding as
the feasibility of the product will be demonstrated in a short period of time. As the
product will be evolved progressively according to user needs, the funding agency
(Cap) may be interested in providing even more funding to the creative start-
up. Moreover, WEnOIP will serve also as a human-resources support system as it will
help John to find the right team for the job, by looking for CVs in appropriate web
locations (such as LinkedIn) and by selecting the best candidates by means of rea-
soning services. WEnOIP will also help John to find alliances and partnerships with
other companies with complementary interests that may be interested in working in a
project together. During the whole process, remote assistance will also be facilitated.
As it can be seen, the WEnOIP environment will help to set up a digital start-up from
the beginning covering all the aspects that should be taken into account so as to be a
successful start-up. It will afterwards cover the whole cycle of product optimization,
collaboration and even internationalization.

4.2 How WEnOIP Will Help the Funding Company?

From the Funding Company Point of View: Cap is looking for innovative business
ideas and projects so as to provide funding and promote the creation of new start-ups in
the creative industry. Cap is contacted by WEnOIP so as to provide funding to John
and help him develop his idea. After a quick and first market analysis, WEnOIP
demonstrates to Cap the business opportunity that has been identified. It decides to
provide a certain quantity of money to John so that he can start developing his idea.

Accelerating Web-Entrepreneurship in Local Incubation Environments 191



As a first prototype of the mobile game is soon in the market, Cap is able to see the
results of its investment and as they notice the success of this project, they decide to
increase the funding so that John can follow optimizing and adapting his product
according to customers’ demands.

5 Conclusions and Future Work

As the Flash Eurobarometer 354 reflects in the report “Entrepreneurship in the EU and
beyond” [22], entrepreneurs and start-ups are often faced with important barriers to
their flourishing and market access. The lack of capital is seen as a barrier to self-
employment by a relatively high number of citizens. However, in the case of Europe,
people see the current economic climate not being suitable for starting a new business
as an important obstacle. Apart from that, not having enough skills to be self-employed
and having little or no business ideas are significant restrictions, which discourage
potential entrepreneurs to set up new enterprises. Thus, the generation of favourable
business ecosystem conditions are critical to both scale and success of start-ups, and is
essential to create the right framework to foster entrepreneurs.

The motivation for the presented work is to promote web-entrepreneurship along
the IEI chain of processes, while enhancing the full potential of the Future of the
Internet and Web 2.0 into Web-based Innovation. The WEnOIP platform and the
proposed approach empowers cooperative networking, supporting entrepreneurs to
develop their innovative ideas into real business while also supporting funding agencies
and business angels to find new potential innovative business to whom provide funding
always being based on evidence-based funding policies. This work is targeted to
convince SMEs and entrepreneurs willing to set-up their start-ups that innovation is the
key in order to be competitive, not just in their set-up but also in their later lifecycle.
Indeed, as about 50 % of companies fail in their first five years, it is fundamental to
support the whole cycle of product optimization, collaboration and networking with
peers, R&D coaching and mentoring, and even internationalization.

Based on the federation of localized innovation clusters, it is possible to maintain
proximity with the entrepreneurs, and at the same time, promote interaction between
entrepreneurs across countries and support crosslinks that might develop comple-
mentary business between start-ups and SME’s. Also, besides the advantages for the
web-entrepreneur, nowadays, companies such as funding agencies find difficult, if not
impossible, to set-up evidence based funding policies. This is particularly true for the
implementation of micro-credit allocations. WEnOIP could help to increase their
impact, which is a very useful instrument in the start-up phase. It would also allow a
more intelligent, dynamic and evidence-based use of the funding resources and will
leverage the implementation of incremental funding schemes based on various itera-
tions of MVP development.

For future work the authors intend to validate the proposed approach in a set of
local innovation clusters, providing WEnOIP services for market sensing, UDE
modelling, financing, team building and interoperability among the platforms, as the
MVP to demonstrate the concept in a real life scenario. It is absolutely necessary to
delineate at an early stage of its development: the appropriate methodology for
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intelligent team crowd-building, indicating the information necessary, the decision-
making steps, the criteria for a successful team building process and the mitigation plan
for possible risks; and the appropriate methodology for social media consulting in each
cluster. UDE modelling, trend analysis and market sensing are already developed
[23–25] as separate tools, so the remaining services are to-be tested in longer-term
perspective.
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