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1 Introduction to the study
This report presents the interim results of the study “Enterprise 2.0”, executed by
Headshift, IDC and Tech4i2 for the European Commission DG INFSO.
Since its emergence in 2003, web 2.0 has proved to be more than a hype and has moved
from a personal into a professional tool. The term Enterprise 2.0 (from now on E20) was
coined to describe the adoption of the web 2.0 tools and culture into the enterprise. It is
a growing and promising field, of strategic economic importance for both the European
software industry and for the productivity of European companies, especially SMEs. Yet
the evidence on the size and the impact of enterprise 2.0 is just anecdotic. There is the
need for a more systematic and robust assessment of the significance of enterprise 2.0 in
Europe, in order to identify the challenges and the most appropriate policy options.
The policy context in the EU is quickly changing, in view of the recent appointment of
the new Commission. In particular, new strategies are being developed while we write,
and the project will have to take this into account, especially in the policy-analysis
phase. In particular, we refer to two main strategic development:
•
•

the definition of the new “EU 2020” strategy (COM/2010/2020)
the definition of the new “Digital Agenda” (COM/2010/0245)

Additional references will be made also to related strategies, such as the forthcoming
Innovation Strategy.1

1.1 Objectives and key research questions
As per the tender and original proposal, the key objectives of the study are:
•
•
•
•
•
•

To define the concept of enterprise 2.0, and describe its applications,
On the supply-side: to describe the market and the positioning of EU industry,
also in comparison with US and Asia;
On the demand-side: to analyze the take-up of Enterprise 2.0, the organizational
requirements, and the role on the transition to a knowledge based low-carbon
economy;
To collect evidence on its macro-economic impact, as a market opportunity for
the European Software industry and as a productivity tool for European business;
To identify and analyse both the direct and contextual challenges, including the
need for Next Generation Access and the legal barriers;
To analyse and propose possible policy actions to overcome the challenges and
grasp the opportunities.

The present report deals with the first four objectives, while the last two will be included
in the final report. These general objectives have been spelled out in more specific
research questions that will be answered by the present report.

1

http://ec.europa.eu/enterprise/policies/innovation/future-policy/index_en.htm
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Table 1: Study objectives and research questions

Objective

Key questions

1) definition

What are the key differences with traditional enterprise software?
What are the main functionalities and applications

2) supply side

What is the E2.0 Market, including size, trends, forecast to 2015 and
comparison with North-American and Asian economies.
What are the biggest or most innovative European providers of E2.0,
and their positioning in comparison with international competitors;
What are the market dynamics and key success factors, including R&D
investment and the role of Open Source

3) demand
side

What typology of business functions is it applied to?
What priority applications are in different sectors?
What are the preconditions and What are the barriers to take-up?
How is it implemented from the organizational point of view (inhouse, SaaS, policies and governance, etc.)
What are the costs?
What are the risks?
What are the benefits at micro level?

4) Macroimpact

What are the current and future impact in terms of productivity and
innovation?
What is the impact in terms of energy consumption and low carbon?
What is the need for high-speed broadband for Enterprise 2.0?

1.2 Activities so far
In order to address the questions listed above, the project has run several data collection
activities:
•
•
•

a literature review to review the definition of E20,
a data collection exercise on the supply side, including desk-based analysis of
premium data from IDC and interviews with vendors
8 case studies on the demand side.

The results address objectives 1/2/3 above and are summarized in D2 – Data report,
sent to the European Commission at the end of May 2010.
Using these data triangulated with official statistics, the study team has carried out
macro analysis to address the questions related to obj. 4 – macro impact.
In parallel, the project has been deploying its online interaction and in particular:
1) the identification of hashtag #e20eu on twitter and tag e20eu on delicious
2) the discussion on the project blog at http://enterprise20eu.wordpress.com
3) the participation in the relevant Linkedin Groups

Tech4i2 Ltd – IDC – Headshift 2010
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All activities are in time with plan.

1.3 Structure of the report
The present report addresses all the objectives and the questions above outlined, but as
a structured self-consistent report rather than in a sequential order. Therefore, the
structure of the chapter does not simply reproduce the questions in the same order, but
organically addresses them in the course of the narrative. In the final section 9.1 we will
come back to the original questions and succinctly describe the key answers provided in
the report. As such, the final chapter of this report can also be considered a sort of
executive summary.
The definition issues surrounding enterprise 2.0 are treated in the next chapter, which
includes a clarification about “what is new” in E20 with respect to traditional enterprise
software. Chapter 3 then gives substance to this definition by illustrating the real world
use cases of these tools in the 8 case studies analyzed. The main findings of these case
studies, in terms of requirements, costs and benefits are then analyzed in chapter 4.
The supply side is then illustrated in chapter 5, which analyzes the market and the main
vendors.
Chapter 6 brings together the supply and demand side evidence under a common
theoretical framework, and provides an analysis of the potential macro-economic impact
of E20.
Chapters 7 and 8 analyze the connectivity and legal challenges, and the final chapter
summarizes the main finding of the report with regard to the original research
questions. It then proposes a list of policy-relevant issues for discussion, in order to
open the way towards the final phases of the study.

Tech4i2 Ltd – IDC – Headshift 2010
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2 What is Enterprise 2.0
The first objective of the tender was to provide a clear definition of what Enterprise 2.0
is. Many definitions are proposed in the literature, and all struggle to capture the
diverse and soft nature of “2.0”, and the combination of technological and cultural
dimensions.
For example, Frappaolo & Kelsden propose a number of different definition and ask
companies to choose the one that best aligns to their perception (see below). One can see
how little agreement there is between respondents in choosing among the 12 definitions.
Figure 1: results of consultation on the definition of Enterprise 2.0 (Frappaolo and Kelsden 2009)

In general terms, we adopt the most widely accepted definition, which certainly belongs
to the SLATES definition of McAfee (2009). McAfee coined the acronym SLATES for:
·

Search: using web search or the equivalent to locate information

·
Links: the use of links in an intranet or other shared network to indicate knowledge
that would be of use
·
Authoring: enabling a wide range of people within an organisation, not just the
chosen few, to create and contribute to the shared knowledge base of the organization
·
Tags: tagging content means adding a label to content, and over time this will
create a “tag cloud” showing related interests within the user community. Search, links
and tags are closely related and complementary capabilities for making organizational
knowledge discoverable by a very wide range of people.
·
Extensions: automating the categorization and pattern matching to enable people
to find related knowledge (as McAfee says, “If you liked that, then by extension, you
will like this.”)
Tech4i2 Ltd – IDC – Headshift 2010
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·
Signals: a way of alerting people that something potentially of interest to them
becomes available. Signals can be e-mail alerts, RSS feeds, or specific tools built into
other typed of software.
Surprisingly, one of the most defining features of McAfee's definition of E2.0 is not in
the SLATES acronym: emergence. In this context, emergence means that the structure
emerges continuously from the interactions and information. As more people contribute
more information, the association between the information changes, whether expressed
as links or tags or some other means yet to emerge. Behaviour of the community also
emerges, not from rules, but from example. McAfee's key example here is the way that
Wikipedia functions, despite anyone in theory being able to edit almost any of the
entries.
However, the SLATES expression does not identify explicitly a set of applications and
software solutions. In the context of this study, we need a more concrete and granular
definition.

2.1 Enterprise 2.0: an operational definition
From the theoretical definition provided above, we propose an operational definition,
necessary to map but supply and demand. In the first instance, we collect a list of
functionalities and products, that we then summarize in more universal categories that
are applicable to any vendor.
Table 2: list of E20 tools

Enterprise 2.0 Tools

Examples

Blogs

Wordpress, Movable Type, Blogger, Typepad

Wikis

Wikipedia, Twiki, Confluence, SocialText

Syndication

RSS, Atom

News feed aggregation

Google Reader, Bloglines, NewsGator

Personal
mashups

dashboards

/ Netvibes, MyYahoo, iGoogle, Yahoo Pipes

Bookmarking / Tagging

Delicious, Cogenz, ConnectBeam

Micro-blogging/messaging

Twitter, Yammer, Socialtext Signals

Instant messaging

Sametime, MSN, Skype

Social Networking Platforms IBM (Lotus Connections), Socialtext
(Enterprise)
Confluence, Jive (Social Business Software)
Thoughtfarmer, Microsoft (Office Sharepoint Server
2007), Oracle (Beehive), Incentivelive, Salesforce
Chatter
Prediction Markets

Consensus Point, Inkling

Ideas banks

Uservoice, Ideascale

IDC then developed a “working product definitions” based on their existing taxonomy
of software. This definition was validated with key vendors and listed three kind of
products:
Tech4i2 Ltd – IDC – Headshift 2010
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• Tools for identifying people with expertise, knowledge or interest in a particular area
and linking to them
• Tools for finding, labelling and sharing useful content/information (authoring)
• Wiki/collaboration/authoring and project work
• A full suite of offerings including the above with cross-links and a shared knowledgebase.

2.2 A key question: what is new/different in enterprise 2.0?
In order to better identify and define enterprise 2.0, it is worth point out at specific
differences and element of originality with respect to traditional enterprise software.
Table 3 Identification of key novelties of enterprise 2.0

Mission

Traditional Enterprise apps

Enterprise 2.0

Enable
pre-defined
groups/teams working closely
together
and/or
relatively
formal
collaborative
relationships.

Enable individuals to act in
loose, ad-hoc collaborations
with a potentially very large
number of others.

Relationship to Tools reflect the organizational Little link to organizational
organisational
hierarch and roles within them.
hierarchy
hierarchy
Control
structure

of Centrally imposed and generally Emergent
rigid controls
evolves)

Content
originated by
Control
users

Specialists with authorisation

Formal, rules
of Slow

Delivery model

Range
participants

and

All users - also emergent

over Users/participants are fixed and Roles by choice and can evolve
their roles pre-defined.
over time (emergent)

Control
mechanisms
Change
content
timescales

(=emerges

Norms, examples
Rapid

Typically
on
premise Range of delivery models
commercially licensed software
including on premise, cloud,
commercial,
open
source,
stand-alone, suites or add-ins to
E1.0 systems

of Colleagues with similar
complementary job roles

Links
between Peer or hierarchical
participants

Tech4i2 Ltd – IDC – Headshift 2010
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Traditional Enterprise apps

Enterprise 2.0

Typical tools

Knowledge
management, Blogs, wikis, social networking,
knowledge repositories, decision prediction markets
automation

Communication
patterns

Through channels, one-to-one or
one-to-many. E.g. ideas are sent
via e-mail to the management
that can easily ignore them

Through platforms, many-tomany. Anyone can see other
people ideas and comments,
and these are therefore more
difficult to ignore

From this table, it is quite evident that the key differences are very subtle and deep.
They pertain to difference in values, rather than technology. For this reason, the
differences are more difficult to detect and demonstrate. This has also implications on
the overall objectives of the study, as any quantification effort on the size and impact of
enterprise 2.0 can be criticized for including or missing specific areas of impact.
A crucial difference of the E20/Web20 approach lies in the “many-to-many” or platform
approach. The main tool for information sharing in organizations is e-mail: information
is sent directly to the person expected to know or to be interested about a specific topic
(one-to-one). This leads to redundant information flows and to missing potential
unexpected links and relationships: it leads to reinforcing the strong ties, but not to
reach out to new sources of knowledge. The web 2.0 approach, instead, assumes that all
information exchanges are many-to-many, publicly shared within a specific context (as
could be a company enterprise 2.0 space. Where traditionally employees would send an
email to look for specific information, in E20 applications they publish a blog post. This
leads to the emergence of unexpected relationships and connections, by reaching out to
a wider audience. Secondly, it leads to less redundant information flows, because E20
are searchable while e-mail is not, so that any employee can tap into existing corporate
knowledge. In other words, E20 could help address the long-term corporate challenges
to codify tacit knowledge (Polanyi, 2009), by allowing for the digital (and therefore
preservable and searchable) equivalent of coffee-machine chat.

2.3 Enterprise 2.0: from tools to values
Recent research (Broster et al., 2009)(Ala-mutka, 2008) is convergent on the conclusion
that web 2.0 is a set of values, rather than simply a set of technologies. And it is the
innovation in values that drives deeper socio-economic impact, while the technological
innovation is in this case only incremental. In particular, (Osimo, 2008) proposes an
illustration of values, tools and technologies of web 2.0.

Tech4i2 Ltd – IDC – Headshift 2010
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Figure 2: Technologies, tools and values of Enterprise 2.0. Adapted from (Osimo, 2008)

Consequently, we argue that enterprise 2.0 refers not only to a set of technologies and
tools, as described above, but also to a set of deeper changes in the way of working. In
particular, we see Enterprise 2.0 tools as enabler of:
•
•

Innovative working practices (results driven, employee centered, open
communication culture)
Open innovation

These organizational and cultural changes are those that combined with adoption of
Enterprise 2.0 solutions are likely to generate the most significant impact. Section 4.1
elaborates on the organizational corporate culture in the case studies, and section 6
therefore develops our hypothesis on the macroeconomic impact based on the notion of
enterprise 2.0 as enabler of flatter management and open innovation.

2.4 The use cases of Enterprise 2.0
We have seen above what are the tools and the functionalities they provide. We now
turn the attention to the use cases, i.e. the concrete uses of Enterprise 2.0 in business
functions.
The Use Cases of Enterprise 2.0 include internal applications behind the enterprise
firewall, external supplier/customer-facing applications, and cross boundaries
applications. As described in the table below, they are applied to different business
functions.

Tech4i2 Ltd – IDC – Headshift 2010
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Table 4: Example list of Use Cases for Enterprise 2.0

Internal
Internal
processes

Internal -> External
management Product
and
development

Knowledge creation
sharing (internal)
Expertise location

External
service Marketing

Market research
and Customer service (loyalty Referrals/amplifying wordand development)
of-mouth
New product development Reputation management

Project management
Project collaboration

Idea
generation
innovation

and

Business intelligence and
awareness
Employee
recruitment, Access to external resources
retention and learning
Open innovation
Recruitment
Relationships with Strategic
Informal learning and use Alliances
and
other
of Enterprise 2.0 within Partners
training strategies
Communication
with
Skill (re)generation
External
Information
Sources
Work-life balance
Exploiting ideas
Manufacturer-SupplierDistributor Networking
In view of these use cases, within the definition of Enterprise 2.0 adopted by the study
we give less priority to pure marketing use cases such as viral videos, word-of-mouth
campaign, and reputation management. The reason for this choice lies in the indications
of the kick-off meeting by the European Commission, in the limited IT relevance of
social media adoption for marketing purposes, and in the emphasis given in the
literature (McAfee, 2009) to internal business process and collaborative innovation. In
section 3.2, we will further elaborate on the use cases.

2.5 A limit to measurement: the informal usage of enterprise 2.0
We have here analyzed a full set of Enterprise 2.0 tools. We emphasize the enterprise
adoption of these tools as integrated solutions for addressing business problem.
However, the very nature of web 2.0 tools is that they can be adopted outside the
control of the company CIO. Employees can start using blogs, twitter and social
networking platforms also for business purposes without the need to ask for permission.
We do not refer to personal but to business usage of these tools. Employees share
content and experience through social media, and the provision of social media via “the
cloud” effectively reduces the capacity of the company to control the social media
adoption of their employees.
Tech4i2 Ltd – IDC – Headshift 2010
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Obviously, just as the adoption of these tools is difficult for CIOs to control, they are
impossible for a study to measure and quantify. Informal usage of Enterprise 2.0
solutions is therefore not included in the scope of this study but should be taken into
account when formulating conclusions. As blogging and social networking become
more and more pervasive among the workforce, this bottom-up, non formalized
adoption is likely to be pretty substantial: in 2008, 40 million Europeans were regular
users of social networking websites. Most importantly, this is a way for enterprise 2.0
tools to find their way into the corporate context. In many cases it is the individuals that
bring web 2.0 tools and values inside the organization, as a bottom-up initiative. The
main finding of the Enterprise 2.0 study by Nielsen Norman group was that
“Underground efforts yield big results”: Companies are turning a blind eye to
underground social software efforts until they prove their worth, after which they
integrate them more thoroughly.
Furthermore, this non formalized adoption of enterprise 2.0 tools is likely to be
particularly relevant for SMEs, who are usually reluctant from large scale investment in
software applications but whose employees are free to tinker with existing, free
applications. Therefore, estimation of the impact of Enterprise 2.0, measured as
enterprise adoption, is likely to underestimate its importance for the SME context.
Finally, this touches upon a very sensitive issue, that is the internal company policy on
social media. Many companies have provided strict guidelines on the usage of social
media by employees. A recent US survey of 1400 CIOs found that only 10% of
companies allow full usage of social networking sites during work hours, while 54%
forbid any usage of these tools (Gaudin, 2009).

Tech4i2 Ltd – IDC – Headshift 2010
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3 E20 in action: cases studies
3.1 Analyzing Enterprise 2.0 Use Cases
A typology is a natural categorization: a systematic classification of types that have
certain characteristics in common. We attempted to organize use cases into categories
that represented intrinsic properties of the use cases contained with them, building on
the work of others including Negelmann (2009) and Morgan (2010). We found, however,
that the use cases did not fit neatly into mutually exclusive categories. We then adopted
an approach taken by McAfee (2007) and built on by Quintarelli (2008), situating use
cases according to the sort of interpersonal tie (Granovetter, 1973) they facilitate.
Enterprise 2.0 tools facilitate person-to-person communication and collaboration within
a company, between a company and its ecosystem of partners, clients and stakeholders
and between a company and the wider world. Based on this, we found it useful to
position the use cases in a space defined by two dimensions that represent these two
fundamental qualities of enterprise 2.0. This space is shown in figure 1.
Figure 3: Typology of Enterprise 2.0 Use Cases

The first dimension is that of type of interpersonal tie being supported by the use case.
McAfee (2007, 2009) extended Granovetter's (1973) account of information-carrying
Tech4i2 Ltd – IDC – Headshift 2010
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interpersonal ties to enterprise 2.0 arguing that thinking in terms of ties provides a
foundation "for understanding the benefits provided by many E2.0 technologies, and for
understanding when each one should be deployed" (McAfee, 2007).
The second dimension is that of the size of the system that contains the relationship
being supported. As observed in our definition of enterprise 2.0 in the Inception Report,
enterprise 2.0 tools break down traditional organizational boundaries to drive
innovation and lower costs by facilitating communication and collaboration across these
boundaries. The first column is the traditional organizational boundary - those people
who are employed or contracted to work for the organisation. The second column
extends this to include partners, distributors, suppliers and clients or customers. The
third column is then everyone the company does not have a business relationship with.
For example, potential customers, former employees, potential employees and the
media.
We can use this framework to start to consider how different companies can make use of
enterprise 2.0. The smaller a company, the better connected the employees will be to
each other and the less use the company will have for the use cases that support absent
ties and weak ties. For larger companies where the informal networks that connect a
company's staff may be more fragmented, technological support to create and sustain
interpersonal ties will be much more useful.
This typology is not necessarily exhaustive: there are likely to be use cases that are yet to
be discovered and the use cases displayed are not necessarily mutually exclusive. For
example, employee engagement or stakeholder engagement could happen within a
community of interest; some examples of collective intelligence are also examples of
innovation management and ambient awareness appears twice. It is, however, a useful
way to organize and think about potential use cases, highlight the way in which
enterprise 2.0 supports the informal organisation and the social networks that overlay
more formal work structures.

3.2 Use Case Definitions
Project Collaboration
Project teams have to keep up with activities and communications within their own
teams all the time: what is happening, what has happened and what is planned. It can,
however, be quite difficult to keep up with all issues, particularly if related teams are
working in parallel. Moreover, project teams often need to include people from outside
the organisation: clients, contractors and other parties who all need to have a shared
appreciation of the work and its status.
Enterprise 2.0 technologies (for example wikis and a blogs) make it easy to
communicate, document and track objectives and project information, such as meeting
notes or status reports. Each team member can publish or attach information, comment
on or raise issues, create task lists and work on project documents collaboratively. Wikis
and blogs are ideal for distributing up-to-date information in a timely fashion. Project
members can simply subscribe to activity feeds via e-mail, RSS or directly on the wiki or
blog.
As well as project management issues, wikis are particularly useful in allowing teams to
collaborate on the production of a document or the creation of a knowledge base.
Examples
Tech4i2 Ltd – IDC – Headshift 2010
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•
•
•
•
•

The use of community sites at Allen and Overy to support collaborative creation
of knowledge bases and to support project work.
The use of OneNote and Sharepoint at Pfizer to support research team
collaboration and ideation.
The use of blueKiwi at USEO to support collaboration around creating
whitepapers and proposals.
The use of MindTouch at Planet 9 to support project work.
aRway has used its enterprise 2.0 platform to support project collaboration not
just between its employees and its clients but in one instance between its
employees, its client, one of its partner companies and potential vendors bidding
to be involved in the project.

Awareness
The concept of awareness is complex and multi-faceted. Gutwin (1996) discusses
different types of awareness and their roles in the coordination of work and the effective
running of organisations. We use the term awareness here to denote the ways in which
enterprise 2.0 can help people in organisations to know what is going on with respect to
all aspects of the formal and informal organisations. Enterprise 2.0 can be used in a
multitude of ways to support different kinds of awareness. Shared project spaces can
help members of a team maintain awareness of the status of work; enterprise
microblogging and blogs can help maintain awareness of others people's current work,
state of mind, location and other factors. Up-to-date knowledge through awareness is
very important if work is to be effectively performed with a minimum of errors and the
more informal knowledge of a person's emotional state, their whereabouts and their
availability can help make work more efficient. Awareness can be extended outside the
traditional boundaries of the enterprise to include suppliers, distributors and customers.
In this way, a stakeholder in a project or product can be more aware of its development
and pick up more quickly on problems or opportunities, making work more efficient.
Examples
The internal use of a custom-built Twitter-like client at Westaflex enables people there
to communicate, collaborate and maintain awareness across all aspects of work.
Westaflex have even experienced a reduction in what can be very costly mistakes
relating to production runs due to knowing the status of a client's order and whether
they have decided to move from a product sample to a full product run.
Awareness is one of the main drivers behind the OnePoint project at Pfizer. The
combination of OneNote and Sharepoint enables them to maintain a shared appreciation
of the status of each other's work.
Employee Induction and Training
Traditional corporate training is based around context-less delivery of information that
is expensively given and then promptly forgotten. The person-to-person connections
facilitated by enterprise 2.0 are ideal for mentoring and group learning, enabling
continuous, socially-situated learning. Wikis, blogs, forums and other community
software can support this socially situated learning, while providing a searchable record
of the process. This record makes the process of introducing a new employee to the firm
much easier - instead of reading reams of paper, they can explore contextual
information on a wiki, blog or forum in their own time, updating the information
available, fixing mistakes or adding their own opinion at the same time.
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Examples
DrKW (used videos embedded in a wiki as part of their employee induction)
One of the main business drivers behind aRway's use of enterprise 2.0 was to aid in the
transfer of knowledge from their more experience to their less experienced employees
and make the training of their new employees easier.
In departments of Allen and Overy where employee turnover is higher, the
department's blog within its community site acts as a form of corporate memory,
ensuring that when people leave a quantity of their knowledge remains that can be
found and reused by people who come in to replace them.
Communities of Interest
Individuals, teams or working groups in organisations may face similar challenges or
have similar interests to each other but be unable to discuss these challenges and
interests. Enterprise 2.0 tools can give these people a place to meet and share and
discuss their interests and their challenges, making organisations more efficient and
more enjoyable places to work. Over time these communities may move from merely
sharing an interest to developing a shared repertoire of resources - techniques, stories
and experiences - what Lave and Wenger (1991) called a community of practice.
Through communities of practice, best practices can be established, duplication of effort
can be avoided and subject matter experts gain more visibility and recognition. In terms
of technology, shared bookmarking tools allow members of one group to see what other
people in similar groups bookmark and therefore consider as important in their work.
Wikis, blogs and forums are great platforms to share experience and expertise. These
communities can be shared beyond the traditional boundaries of the organisation to
include others who may have similar expertise or interests. This practice draws more
ideas and best practice into a company while building the reputation of the host
organisation.
Examples
Allen and Overy's community sites are used, amongst other things, to support
communities of practice; for example their global knowledge management or "knowhow" community.
Westaflex flexible enterprise 2.0 implementation allows employees to set up project
spaces and communities in an ad-hoc manner, perhaps even just around a hash-tag on
their internal Twitter implementation. This allows communities to form flexibly to share
experience, stories and techniques.
Employee Engagement
Traditional corporate communications activities provide formal communications to
different stakeholders. Using enterprise 2.0 to communicate on a more human, personto-person level can humanise the organisation for the employees of the organisation.
Through interaction with superiors and others from other parts of the organisation,
enterprise 2.0 can help increase an employee's involvement with, commitment to and
satisfaction with work.
Examples
KPN's director of Human Resources used an internal blog to discuss ongoing
negotiations around workers' salary, pensions arrangement and working hours, giving
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updates on what the status of the negotiations was and the views of the company's
board. Unlike a traditional corporate communications exercise, he discussed these issues
directly with employees in the comments of the blog posts, creating a lot of positive
sentiment within the company
Westaflex's enterprise 2.0 initiative - Westapedia - is partly aimed at allowing ideas for
improvements to the way the company works surface from anywhere in the company.
This participative style of management, which existed before the use of enterprise 2.0, is
supported by Westapedia and helps increase an employee's sense of belonging to the
company and being part of a whole.
Expertise Location
One of the key issues large organisations face today in knowledge sharing is the
question of who knows what: when a question arises or a problem occurs, how do you
find the correct person or group to help you? There are, broadly speaking, two
approaches to this. Explicit approaches involve specific question and answer
functionality within an intranet or people search facilities that allow a user to find
someone based on their expertise. More implicit approaches allow employees to find
support in communities of interest and practice where questions and difficulties can be
discussed in a more specific social context.
Examples
One of the main drivers behind KPN's enterprise 2.0 initiative was to increase the
connectedness of people within the company. When the company wanted to find expert
users to test a new modem, they wrote a blog post on their enterprise 2.0 platform
asking for experts from within the company to test it. They succeeded in getting 170
employees with a lot of relevant experience to test the new product for free and provide
feedback on it..
IBM BluePages is an employee directory that allows employees to find each other more
easily by allowing people to search for other employees based on their areas of expertise
Lloyd's Register's enterprise 2.0 project was intended to support and make visible an
expertise location process that had previously happened over the phone and by email.
Through bringing it onto a wiki, they aimed to make answers to questions visible to
everyone to reduce duplication of effort.
Innovation Management
As organisations grow in size, it becomes harder for an individual employee's ideas to
have an impact at an organisational level. This risks an organisation losing opportunities
to work more efficiently and effectively: those people closest to the work are often those
who have the best ideas for improving how it is done. An explicit approach to this
problem is to have a dedicated system to support innovation and ideation that operates
outside the normal working practices of employees.
Examples
Rite-Solutions developed an internal market for innovations: employees can make
suggestions such as efficiency improvements or areas to expand the business into and
their colleagues can invest money or time in making the ideas happen. If an idea comes
to fruition and leads to addition profit or cost savings, those people who invested in it
get a share of these money.
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Westaflex as a company believes in the philosophy of Kaizen or continuous
improvement. All employees are encouraged to develop better ways of working and as
well as this happening face to face, ideas are shared on their enterprise 2.0 platform
Westapedia.
Collective Intelligence
O'Reilly (2006) characterised web 2.0 applications as those that "harness network effects
to get better the more people use them." Collective intelligence brings the network
effects and participation witnessed on the Internet to the social networks of companies
and organisations.
Within collective intelligence are more specific use cases such as:
Social bookmarking: users bookmark resources that they have found useful, optionally
with additional metadata such as tags, to inform others in their network of what they
are reading and allow this information to be found again by other people searching
through the metadata
Prediction markets: these are markets created within organisations for the purpose of
making predictions about real-world events; the value of an asset in the market is
supposed to be indicative of the probability of it happening. Employees express their
belief in the likelihood of an outcome by buying or selling stocks in a prediction asset.
Collaborative filtering: In an organisation where a significant number of people
subscribe to feeds, individuals may rely on the connections in their social network to
filter information and drive up relevance. With increased specialism, the need for
everybody to consult the same primary sources is reduced. Modern feed management
systems makes it easy to tag useful content for later retrieval. The benefit is the network
effect of being able to subscribe to the subsets of feed items that colleagues have marked
as particularly relevant. In quantitative terms, the filtering may surface 1 to 10% of
content as relevant, greatly reducing the network's combined efforts in identifying
relevant information.
These tools are important not only because they leverage the individual knowledge in
producing the content, but also more importantly they help filtering large amounts of
information in order to select the most relevant. As such, E20 on the one hand increases
the problem of information overload as it pushes individuals to co-create content; on the
other, it helps filtering out most relevant content through collaboration and social
bookmarking. It is worth noting that this social dimension of information filtering is
increasingly recognized as important on the web: for example, Google recently bought
the “social search engine” Aardvark.2
Examples
Allen and Overy use wikis to create knowledge bases, for example around a new piece
of legislation, that multiple people can edit so a gradually improving, shared
appreciation of a piece of legislation and its implications can be developed.
As mentioned above in the section on innovation management, Rite-Solutions set up a
prediction market both to encourage the development of innovations, to provide an

2

http://www.searchenginejournal.com/google-buys-social-search-engineaardvark/17637/
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estimate of which innovations were likely to succeed and also to develop commitment
and enthusiasm around an idea.
Crowdsourcing
Crowdsourcing refers to the act of outsourcing work to people who are not explicitly
employed or contracted to do it. This can be done through blogs, forums and
microblogging applications. Apart from getting work done ostensibly for free (a practice
some have criticised as being exploitative) the company benefits from discovering new
ideas and building trust and engagement in the people involved.
Examples
As mentioned above in the section on expertise location, when developing a new
modem, KPN wrote a blog post on their enterprise 2.0 platform asking for volunteers
from within the company to test it. They succeeded in getting 170 employees with a lot
of relevant experience to test the new product for free and provide feedback on it.
Customer/Public Engagement
As well as using publicly available community tools such as Facebook, MySpace,
LinkedIn and Twitter, companies can create their own public facing communities
around products and services to communicate better with their clients and customers
and engage them more directly with what a company creates. The more human, personto-person relationships that this can facilitate can breed greater trust and commitment in
a companies products and services. Customer communities can also be a place to
exchange ideas and knowledge, potentially leading to open innovation where a
company's source of innovative ideas comes not just from within the company but also
explicitly from outside. This can happen not just through community software such as
forums, but also through blogs.
Examples
USEO developed a public facing community using blueKiwi around the products they
have expertise in order to share that knowledge, build relationships with customers and
potential customers and build their reputation.
The archetypal example of customer engagement, customer communities and open
innovation is perhaps Threadless. Threadless is a community-based t-shirt retailer; users
submit designs for t-shirts and these designs are scored by other users. T-shirts with the
best scores are put into production, the originator of the idea receives cash, store credit
and more cash each time a sufficient number of users request a further print-run of the
design.
Stakeholder Engagement
Similar to customer engagement, stakeholder engagement takes in suppliers,
distributors, competitors and alumni. Developing communities for and with your
stakeholders can lead to better informal networks and connections between a company
and its stakeholders, more awareness of each others' activities - and hence better
coordination - and more potential for exchange of knowledge and ideas. Like customer
and public communities, stakeholder communities can also facilitate more open
innovation.
Examples
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Allen & Overy set up a site for their alumni to enable them to network and remain
connected with each other and with their former firm.
Dassault Systemes set up a business community development platform to allow their
sales teams to share information more efficiently with partners and customers.
aRway uses its enterprise 2.0 to work in close collaboration with partner companies. In
an example of open innovation, one space on their platform is devoted to the codevelopment of a particular enterprise architecture method with one of their partner
companies.
Recruitment
Through building or maintaining informal connections through and with individuals,
firms can locate talent more easily. Companies are increasingly using online social
networks such as Facebook, LinkedIn and other, industry specific sites such as Legal
OnRamp to connect with potential employees.
Examples
Allen & Overy have a recruitment micro-site on which 5 current employees write blog
posts about their work at A&O. These blogs have proved very popular with people
interested in finding out more about the firm.

3.3 Case Studies
We have selected 8 case studies of differing sizes and in a variety of industries from
across the EU.
Table 5: Companies profiles

Company

Country

Lloyd’s Register

UK-based but global

1

8,000

Pfizer

US-based, research base
in Sandwich, UK

3

90,000

Allen & Overy

UK-based but global

1

5,000

KPN

Netherlands and other
parts of EU

2

33,000

Westaflex

Germany-based but
global

3

2,700

Planet 9

Slovenia

2

110

USEO

France

1

14

aRway

Sweden

1

15
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One of the most striking commonalities of the case studies discussed below is their
relative recency. The most mature examples are Allen & Overy (2005), Westaflex (2006)
and Pfizer (2006). Of the others, 3 were started within the last year (aRway, Planet 9 and
KPN) and two within the last two years (Lloyds Register and USEO). Enterprise 2.0 is
still very new and companies are only just beginning to get their heads around what it is
really for and how it can help them. Companies such as Allen & Overy, Pfizer and
Westaflex who are the early experimenters and adopters show the way for other firms,
demonstrating what sort of uses this technology can be put to, and strategies and tactics
for driving adoption.
Enterprise 2.0 is technology "to bring people together and let them interact, without
specifying how they should do so" (McAfee, 2009, p. 2). Another way of expressing this
is that enterprise 2.0 supporting the informal organisation: the social networks through
which work often really gets done (Cross & Parker, 2004).
This set of case studies shows that the more a company culture is comfortable with
trusting employees to work together and communicate with each other in this flexible
way, the more the company is likely to be able to take full advantage of enterprise 2.0.

3.4 Lloyd's Register
Company Information
Lloyd's Register Group (LR) is a 250 year old risk management organisation that
assesses other organisations' products or processes to internationally-recognised
standards produced either by themselves or other major independent bodies. LR
expresses its mission as being to "protect life and property and advance transportation
and engineering education and research", a mission also expressed in a more pithy form
as "We do what we do because life matters".
At the core of LR's business is a body of knowledge about what an ideal product or
process should look like, often expressed in the form of rules. Maintaining the accuracy
of its knowledge in fast-moving sectors and communicating this knowledge efficiently
among its globally-distributed workforce are both problems facing the company;
problems that enterprise 2.0 software is well-positioned to solve.
Use of Enterprise 2.0
The process of answering technical queries raised by their surveyors in the field about
the application of rules in unfamiliar situations relied on personal networks and the lack
of transparency around the process was leading to duplication of effort. Instead of
creating a formal, transactional query management system, the knowledge management
team chose to support and enhance the networks of individuals driving the work
through the use of a wiki-based query management system. This system would inform
relevant individuals that a query had been created and display the authorisation of the
individual answering the question, leaving a searchable record of previous questions
and their answers for other people in their globally-distributed organisation to take
advantage of.
Outcomes and Distinguishing Features
Lloyd's Register's knowledge, its accuracy and its correct application are the foundation
of its business. This case study paints a picture of a large, traditional firm with a culture
that arguably favours predictability over innovation part-way through the process of
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exploring the potential of new technologies to help them work together better through
supporting the informal organisation. The project is still under development and it will
be interesting to follow its future developments to see how the tool is adopted and
whether it works in the way they expect it to. In the meantime, with the wiki platform in
place within the company, the knowledge management team have been finding groups
around the world (two examples being Spain and Korea) approach them expressing
interest in this new platform, asking whether it could help them facilitate knowledgesharing and communication within their groups and working with KM to set up wikis
to support their work.

3.5 Pfizer
Company Information
Pfizer is the world’s largest research-based pharmaceutical company and employs
around 90,000 staff in 180 countries. Founded in 1849 by cousins Charles Pfizer and
Charles Erhat in Brooklyn, USA. Pfizer develops, markets and sells medicines for people
and animals. The Research and Development division is based in Sandwich, Kent and is
part of a global network dedicated to finding and developing new medicines. This
division employs over 2000 scientists and is the European hub, undertaking all research
for Pfizer in Europe.
Like most pharmaceutical companies, Pfizer is structured into specialised lines of, for
example, biologists and chemists; the research stage of discovering a new drug,
however, is undertaken within a research unit as a multi-disciplinary project. These
projects involve scientists who are used to working within their own disciplines and
using their own departmental systems in addition to their individual laboratory
notebooks. Enterprise 2.0 as a set of technologies is ideally placed to support this sort of
project collaboration.
Use of Enterprise 2.0
Pfizer's experiments with enterprise 2.0 grew out of DiGWWW, an informal community
united by an interest in the collaborative and connective potential of web 2.0
technologies. This group gave rise to a number of different low-budget projects within
Pfizer to experiment with the use of social tools. One particularly successful project was
called Pfizerpedia. Pfizerpedia was started by computational biologist Christopher
Bouton running MediaWiki (the software behind Wikipedia) on a server located under
his desk to help research teams across Pfizer share scientific knowledge with each other.
A year after it was set up it was registering 12,000 visits a month from 13,000 users from
across the world.
The use of OnePoint - Microsoft OneNote combined with Microsoft SharePoint - did not
start life as a defined need from the business being met by appropriate technology.
Instead, it emerged from a dialogue between IT and the business that relied on close
relationships between research teams interested in sharing ideas more effectively and
informatics staff experimenting with innovative technology. OnePoint went from being
a digital whiteboard tool for one group of chemists to a collaborative working solution
for all the research units - including chemists and biologists - at Pfizer's Sandwich
research base.
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Figure 4: How a team might create
http://www.ncbi.nlm.nih.gov/pubmed/19596081
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Outcomes and Distinguishing Features
OnePoint has helped support a change within Pfizer to establish more collaborative and,
hopefully, more innovative drug research teams. Its strength is allowing users to share
their ideas and research in a very flexible and rich way, presenting not just results and
conclusions but their entire process and the context around their work. OnePoint has
reduced the burden of project administration and the volume of email traffic as meeting
notes, agendas, other documents and comments can be added to notebooks. The
improved access to information has helped project leaders make decisions more quickly:
in a survey conducted after OnePoint had been in use for a few months, 76% of decision
makers stated that they were saving more than 30 minutes a week and 60% of them said
they had improved access to decision making information. Another benefit that is hard
to quantify but, according to Ben Gardner, a former research scientist who now works in
informatics, extremely valuable is the awareness of all project members of the work that
others on the project are doing, demonstrated by researchers increasingly using material
from other disciplines in their research presentations. This knowledge among scientists
of ideas from other disciplines is crucial to a drug research team's ability to come up
with innovative products.

3.6 Allen & Overy
Company Information
Allen & Overy is one of the world's leading law firms, with around 5,000 staff and 450
partners worldwide. Founded in London in 1930 by George Allen and Thomas Overy,
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the firm has grown into a global organisation with 34 offices in 25 countries across
Europe, the Asia Pacific, the US, South America and the Middle East. Within Europe it
has offices in France, Germany, Italy, Spain, the Netherlands, Belgium, Slovakia and
Poland. Allen & Overy's turnover exceeded £1 billion in July 2008, with over half of this
figure generated outside the UK and two-thirds of it is cross-border, involving offices in
two or more countries.
Allen & Overy state frequently in their corporate material that their clients and people
are at the centre of everything they do and that they pride themselves on the excellent
relationships they have built up over their long history. Ruth Ward, their acting head of
Central Knowledge Management describes their corporate culture as collegiate,
diplomatic, non-directive and innovative, allowing people to work in the way they want
to work to get things done. This approach fits very well with the characteristics of
enterprise 2.0: tools, platforms and services that are designed to support the informal
organisation, "to bring people together and let them interact, without specifying how
they should do so" (McAfee, 2009, p. 2).
Use of Enterprise 2.0
The use of enterprise 2.0 at Allen & Overy (A&O) was borne out of a drive to make
knowledge management at the firm more effective. The KM team there had recognised
the limits of the traditional document-oriented, knowledge-harvesting KM model and
had decided to move to a more people-focused and network-based approach to allow
the tacit, informal knowledge that often stays locked in the heads of individuals to
surface. They wanted something to complement their more formal processes knowledge
capture processes that could facilitate more efficient sharing of emerging and
experiential knowledge.
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Figure 5: An example of a community site

They found three groups within A&O with specific business needs that they thought
could be supported with enterprise 2.0 software to take part in an experiment. Working
with an external consulting firm, they developed a community site template that
combined a group blog for discussion with a wiki for knowledge building and group
editing to support these needs. The experiment was a success and the project moved
into a second phase, delivering community sites to a wide variety of groups and
communities throughout A&O through a managed process in which people wanting a
site had to fill in a form detailing the business goal that the site was supporting, declare
who the owner of the site would be and provide a budget code to meet an internal
charge for the site.
Outcomes and Distinguishing Features
After its launch in 2005, the community sites initiative has now thoroughly worked itself
into A&O's corporate DNA. The KM team estimates that between two thirds and three
quarters of the firm have had contact with a community site since their inception. The
simple, core combination of a group blog oriented towards discussion with a wiki to
support co-production of documents has proven its versatility in supporting a variety of
use cases. For example, a project in the Netherlands to produce standard industry
documentation was supported by a community site and included lawyers from A&O,
people from other law firms and other people from within the industry; community
sites are now used by all but two support departments to support their global
communities, including marketing, HR, training and document services.
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Although the community sites have been extremely successful and have been used by a
majority of the firm, the project is currently still in its second phase with an upper limit
of 50 on the total number of sites that can be run concurrently. KM supports the
continual demand for new sites through the decommissioning of defunct project-based
ones whose content is exported and backed-up.

3.7 KPN
Company Information
KPN is the leading telecommunications and ICT service provider in The Netherlands,
offering services to both home users and business customers. KPN markets a big
portfolio of quality products. Separate brands serve different target groups. The
different target groups include for families (mobile and fixed lines), young people (just
mobile) and more price-oriented customers (basic mobile telephony and internet
access). As of December 31st, 2009, KPN served over 40 million customers, of which 33.4
million were in wireless services, 4.7 million in wireline voice, 2.5 million in broadband
Internet and 1 million in TV. With 20,755 employees in the Netherlands and 33,148 for
the whole group, KPN reported revenues of €13.5 billion in 2009.
Use of Enterprise 2.0
The rising importance of digital and online services and a changing society that is
getting more and more used to engaging in online communities and social media
contributed to a growing awareness within KPN that it should start adopting social
software inside the organisation. KPN faced similar problems to many other large
organisations: how can we connect employees with each other to help them get their
work done? how can we create a sense of belonging and improve employee
engagement? KPN's enterprise 2.0 initiative was focused primarily on helping
employees connect and communicate with each other and was part of a wider
programme of change within the company that aimed to move them towards a more
results-driven mode of operation where individuals choose where they want to work,
when they want to work and how they want to work. Their platform was built with a
strong focus on understanding the needs of the potential user: they involved different
user groups from the start of the project to ensure that employees felt a sense of
ownership over the project.
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Figure 6 The landing page design for KPN’s enterprise 2.0 platform

Outcomes and Distinguishing Features
Their initiative is very recent; the platform was launched in February 2010 and has
already accrued some impressive usage statistics: 22,000 people given access to the
platform, 550,000 average visits per month, 3000 filled in profiles, 302 groups (80 active),
4300 active members, 19000 connections made, 2150 tweets and 815 blog articles. But
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beyond these raw statistics there have been other, more qualitative, indicators of it's
success:
When KPN rolls out a new modem they usually hire an agency that recruits public
testers to act as guinea pigs. As an experiment, they wrote a blog post on the platform to
ask for internal testers. In a short period of time they found 170 enthusiastic internal
testers willing to participate for free. The quality of the feedback was very high and it
did not cost the company anything.
KPN's director of Human Resources used an internal blog to discuss ongoing
negotiations around workers' salary, pensions arrangement and working hours, giving
updates on what the status of the negotiations was and the views of the company's
board. He discussed these issues directly with employees, answering every comment
that was left and creating a lot of positive sentiment within the company
For such a recent project, KPN's initiative is showing a lot of success. The exact reasons
for this are unclear, but it is certainly partly to do with the carefully planned
implementation process that sought to involve users as much as possible. The support
from the top of the company and the alignment of the project with wider business
objectives are also important factors.

3.8 Westaflex
Company Information
Westaflex is a large global HVAC (Heating, Ventilating, and Air Conditioning) owned
by Westaflex Holding and based in Gütersloh, Germany. Founded in 1933 by Lorenz
and Ferdinand Westerbarkey, who developed a coil-based tube forming machine, the
first stable and any-shape tube of its kind. During the 1960s, expanded into other
international markets and is now present in 32 countries on five continents with a strong
focus on Europe and North America. Westaflex products are used in a variety of
applications including automotive production, train technology (ICE ventilation), for the
air supply and ventilation of living spaces, exhaust technology and water
treatment. Westaflex has 2700 employees worldwide with around 250 at their
headquarters in Gütersloh.
Westaflex places a great deal of emphasis on the quality of its products and the role of
employee participation, engagement and communication in achieving this quality. Twin
brothers Jan and Dr Peter Westerbarkey jointly own and run Westaflex and put a lot of
effort into establishing a productive, innovative and open corporate culture. Westaflex's
corporate motto is "connections which pay"; something which applies not only to their
products but also to value they place on the connections they have with their customers
and with each other.
Use of Enterprise 2.0
Westaflex began their experiments to find a technology to support their open
communication culture in 2006 using OpenGroupware. However, after a bad experience
with a failed database update they decided they needed another approach. Westaflex
began looking for a new product. An employee suggested that they just start building
something, with the aim of developing a solution that could support communication
along the production process, that would allow people to share informal notes and have
them on one information platform and to reveal information about the status of a client
or a project to, for example, sales colleagues in other countries.
Tech4i2 Ltd – IDC – Headshift 2010

29

Enterprise 2.0 study

Figure 7 Westapedia

This lead to them creating Westapedia, a platform that integrates collaborative
document editing, team calendars, to-do lists, chats, microblogging and data flows from
enterprise systems. It provides users with a personal dashboard, where they can find all
the information relevant to them. A user can use his personal dashboard to keep track of
documents, organize his time and maintain personal to-do lists. Westapedia also has
private spaces where employees can talk about non work-related issues.
Outcomes and Distinguishing Features
Westapedia's support of manufacturing projects has been extremely successful. The
combination of all documentation being available to everyone and the flexibility of the
communication tools around a project allow people to keep a clear awareness of what is
happening. This has had a couple of concomitant benefits:
All projects have a backup manager so that when the person in charge is away, the
project can continue. With Westapedia, almost anyone on the project can act as a backup
manager because they all have access to the relevant information.
The incidence of costly production mistakes has been reduced. When managing client
product samples, there is potential for making costly mistakes in moving to a full
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production run before a client has fully agreed to it. The project awareness that
Westapedia has enabled has helped reduce this sort of mistake.
Jan Westerbarkey says that this new platform has changed the basis of communication
within the firm. Instead of proactive, push communications characterised by internal
memos and management dictats, the onus is now on every individual to stay informed
about what is happening. All the information they need is available on the platform or
through their colleagues. Internal email has reduced by as much as 80% and they are
aiming to completely stop internal emails within the next year.

3.9 Planet 9
Company Information
Planet 9 d.o.o. is a multimedia services and content provider company located in
Ljubljana, Slovenia. Founded in 2003 by Mobitel d.d., a company owned by Slovenia's
state telecommunications company, Telekom Slovenije d.d., Planet 9 was established as
a multimedia portal for mobile services for Mobitel but has since developed to include a
wider remit; their core activities are linked to developing and managing multimedia
services and content for multiple platforms. Key areas covered include television (IPTV)
and video, web services and portals, mobile content and a variety of communication
solutions. In 2008, Mobitel sold a 50% share to Telekom Slovenije and at the same time,
Telekom Slovenije d.d. reassigned 50 employees from its multimedia sector. The
company has 110 employees and a further 100 contractors including journalists based in
2 offices on different sites.
Use of Enterprise 2.0
The use of enterprise 2.0 tools at Planet 9 came about through an employee's individual
interest in finding better ways of working and the company's need for a central
collaboration platform to share knowledge. Marko Kroflič, a postgraduate student
working as a Senior Developer in the Development Team, was researching web 2.0 and
enterprise 2.0 for his Master's degree thesis. Inspired by his research, he wanted to
explore ways of improving Planet 9's current processes. Kroflič could see the potential
for enterprise 2.0 tools within Planet 9 to support collaboration and to act as an efficient
central knowledge base.
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Figure 8: Planet 9’s enterprise 2.0 platform

Planet 9's MindTouch-based wiki is currently used to share information and documents.
For example, Planet 9 has two offices, one in the centre of Ljubljana and one 5km away
which takes about 20 minutes to travel to. Some departments are split across these two
sites and the wiki has proved very useful for helping them coordinate their work and
communicate with each other.
Another current use case is how MindTouch is supporting project collaboration for a
new IPTV platform that they are working on. They have a space on the MindTouch
which is used to set up meeting agendas, share meeting outcomes, keep track of the
status of the project work and communicate on a daily basis. Each component of the
project has a page containing relevant information such as hardware specifications and
updates for version releases. Members of the project team can subscribe to the space to
receive updates. The project space is used by staff from a number of disciplines
including testers, designers, managers and staff who are located at different sites.
As of April 2010, around 4 months since the official launch, their MindTouch installation
had 3215 pages, with around 60 unique visitors a day: approximately half the company.
Outcomes and Distinguishing Features
Planet 9's use of Enterprise 2.0 is in its infancy and they are still discovering more on
how it can work for them. Having set up the platform, integrated it with other systems
and made it available to the whole company they are now grappling with the difficult
issues of how to actually get people using it. The project started life because of the
enthusiasm of one individual and it continued because of its usefulness to this
individual and others in the company. If it is to continue growing in popularity then it
will have to continue to appeal to people's individual needs and perhaps receive more
support from the top of the organisation.

Tech4i2 Ltd – IDC – Headshift 2010

32

Enterprise 2.0 study

3.10 USEO
Company Information
USEO is a French consulting company specialising in the provision of tailored solutions
to organisations' efforts of internal and external communication, information
management and workforce collaboration on the web. Established in 2005 in Paris, the
initial team consisted of 8 consultants, all tasked with research and analysis of web tools
available on the market with a view to building a business around helping companies
deploy enterprise 2.0. USEO's revenue has grown from €710,000 in 2005 to €1.2 million
Euro in year 2009, with a team of 12 consultants, one administrator and an intern
working on projects for clients including the French Ministries of Health and Justice;
Universities and many local government councils.
USEO describes itself as a small, young company, enjoying a culture of openness,
sharing and collaboration, driven by the appearance of new technologies for
information and communication. USEO also speaks of its responsibility - not only
towards its clients, partners and stake holders but equally towards society and
environment at large.
Use of Enterprise 2.0
The main purpose for USEO's adoption of an enterprise 2.0 platform was to set up an
external, public community to share their expertise and knowledge with clients,
partners and potential clients with the ultimate goal of building their reputation and
winning new business. This public community was intended as a space to publish
information around the various web 2.0 tools that are available for use within
companies and to stimulate discussion around these tools.
USEO uses their enterprise 2.0 platform internally to communicate with each other and
collaborate on shared projects. They have a number of groups set up which they use to
communicate on different issues. Their main internal group is used by the consultants
for work-related discussions, sharing industry news and examples of best practice. This
information appears as a flow of messages within enterprise 2.0 platform that people
can read if they want and has cut down on the number of internal emails considerably.
Examples of content from the time of the case study interview include information
about web accessibility, a document shared by a USEO consultant describing a new
model for assessing different intranet tools and a link to an interesting work-related
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event.

Figure 9: USEO’s public community

Outcomes and Distinguishing Features
USEO's public community now has around 1000 members all discussing issues relating
to USEO's areas of expertise. USEO estimates that it has gained four new clients as a
direct result of its community and is hoping that this figure will increase over time as
the community becomes better established and helps USEO's consultants position
themselves as experts in this emerging area. The same consultant who initially spent 30
days creating the content for the site now estimates that he spends half a day a week
supporting the community; other USEO consultants are also very active in the
community.

3.11 aRway
Company Information
aRway is a small Swedish professional services consultancy firm specialising in
enterprise modelling. Founded in January 2009, the firm currently has 15 employees but
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is planning to almost double in size in the next year and is hoping to move into new
national markets throughout Europe in the medium term.
aRway works regularly with two partner companies in what it describes as a pyramid
structure. At the top of the pyramid is a company called Cordial which specialises in
advising companies at a strategic level on organisation design and business models:
how companies can change at a high-level to become more competitive. Cordial
collaborates with aRway on many of their projects, aRway - in the middle of the
pyramid - bringing expertise in enterprise architecture and business process modelling.
At the bottom of the pyramid is Forefront Consulting - an IT consultancy firm that is
brought in to implement the changes that Cordial and aRway have designed, through
integrating or building systems.
Use of Enterprise 2.0
A lot of the value of the services that aRway offers is bound up in the collective
knowledge of its employees. They use a variety of methods, tools, techniques and
processes in their business process modelling and enterprise architecture work, building
further skills, methods and experience in the application of these resources to their
projects. Given the differing levels of experience among their employees and their aim
to grow substantially in a short time scale, having a platform that allows them to
continually share information with each other is essential to the successful operation of
their business. aRway used a Swedish enterprise 2.0 platform - IncentiveLive - as a
platform that they could use to share information with each other and to collaborate on
projects with their clients and partners.
Outcomes and Distinguishing Features
aRway's enterprise 2.0 platform - aRway Share - has been a great success for them, with
their CEO Patrik Hallén describing the information stored on it as the company's second
most valuable asset after its employees. aRway employees use aRway Share blogs to
communicate on particular issues such as a forthcoming company conference;
microblogging to update each other on their location and what they are working on; and
wikis for a variety of purposes: to collaborate with clients on projects, to co-develop
methods with the partner companies and to share information around their methods,
techniques and processes with each other, something which is particularly valuable for
new employees.
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Figure 10: An example of a wiki based on IncentiveLive

The detail behind their CEO-led adoption of the platform and how easy it is for
employees to slip back into old ways of working is particularly interesting.
aRway, then, has some very distinctive characteristics that are interesting in relation to
the way that enterprise 2.0 can support a firm's competitiveness. Firstly, their fast pace
of growth and the mix of experiences of their consultants make knowledge sharing
within the firm a necessity; and secondly, their close relationship with partner
companies requires them to have an effective approach to collaborating and
communicating with these other companies.
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4 Lessons learnt: requirements, cost and benefits
Enterprise 2.0 is an innovation; specifically, the introduction of the technologies
associated with web 2.0 to increase organizational competitiveness. But enterprise 2.0 is
also a particular type of innovation. McAfee describes enterprise 2.0 technologies as
being unified by the trend "to bring people together and let them interact, without
specifying how they should do so" (2009, p. 2). In other words, enterprise 2.0 supports
person-to-person connections: the informal organisation - or social networks - that
overlay more formal work structures (Cross & Parker, 2004).
The typology of use cases produced and discussed earlier shows the variety of ways that
organisations can use enterprise 2.0 and discusses the variety of business needs that can
be met by it. Because enterprise 2.0 tools and platforms can support such a broad range
of use cases and business needs, the characteristics of the organisations that can make
efficient use of it are diverse as can be seen in the set of case studies outline earlier. This
diversity, however, seems to be moderated by a number of factors including
organizational culture, leadership, size of company and individual attitudes. These
factors are discussed in detail below.
The eight case studies produced do not constitute a thorough investigation of
organizational attributes and their different effects on enterprise 2.0 adoption, but they
provide an interesting empirical context within which to situate a discussion of these
attributes in relation to relevant literature.

4.1 The Role of Organisational Culture
It has been argued that when implementing an IT innovation in a company, it is
important to consider how well the cultural assumptions of the IT innovation match the
company culture (Ruppel & Harrington, 2001). Enterprise 2.0 has been described as
supporting communication across traditional organisational boundaries, self-organising
work structures and egalitarianism (McAfee, 2009). Culture, therefore, is an important
concept to consider when discussing organisational requirements for enterprise 2.0.
Literature
Organisational culture is a difficult concept to operationalise and research (Sackmann,
1992). Fink's (1998) study of IT adoption in SMEs took a very narrow view of
organisational culture, operationalising it as a combination of a company's attitudes to
IT, ability to manage change, ability at strategic planning and flexibility in decision
making. He found this conception of culture to be one of the more important factors in
his survey of factors that make for successful IT adoption, and within this, positive
attitudes to IT being particularly important. This conception of culture, however, is
flawed in that it looks at manifestations of culture in relation to IT rather than at culture
itself.
Ciganek, Mao and Srite's (2008) study divided culture into three dimensions: the degree
to which a culture emphasises
Results or process: process-oriented organisations prefer the security of using wellunderstood and predictable operating methods whereas results-oriented organisations
encourage experimentation and development of new and innovative techniques;
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Employee or the job: employee-oriented organisations show genuine concern for the
employee's welfare whereas job-oriented organisations are focused on the completion of
tasks with little regard for the welfare of the employee;
Open or closed communication: open communication organisations are characterised
by openness to sharing experience and information in support of colleagues; closed
communication organisations have more secretive and reserved employees.
Their study, which is more relevant to enterprise 2.0 both because of its recency and its
focus on knowledge management systems, looked at how these three dimensions of
culture affect an individual's intention to adopt a particular IT innovation.
Ciganek, Mao and Srite found that organisations that have a more results-oriented and
open communication culture adopted knowledge management systems more readily.
They attribute this to the less risk-averse and more experimental nature of resultsoriented cultures as well as the more sharing, collaborative nature of open
communication cultures. Similarly, Ruppel and Harrington (2001) found that
organisations wishing to implement internal knowledge management systems would be
best served by a trusting and cooperative culture. Enterprise 2.0, like knowledge
management, is similarly human-centred and it is reasonable to assume that these
findings apply equally well to enterprise 2.0 tools, platforms and services.
Case Studies
These dynamics can be seen played out in the set of eight case studies outlined
previously.
A results-oriented culture is clearly a factor in a number of the most successful of the
case studies: Allen & Overy and Pfizer both have corporate cultures that allow staff to
experiment with new IT innovations. The enterprise 2.0 project started at Allen & Overy
began explicitly as an experiment from with the knowledge management department.
Rather than setting up a pilot with the expectation of it transforming into a full
implementation, they set up an experiment which they were prepared to allow to fail.
Pfizer's use of OneNote and SharePoint grew out of an individual member of staff's
experimentation with new technology that found its way to supporting collaboration in
all the cross-business research teams at Pfizer's research base in Sandwich. KPN's
enterprise 2.0 project started during a larger initiative to change KPN's corporate culture
towards a results orientation. Consequently, the project gained a significant amount of
momentum. Interestingly, however, progress on Allen & Overy's very successful use of
internal community sites has been slowed by a more conservative approach to IT within
the firm that aims to redevelop the initiative on a more stable platform. This change can
be interpreted as a switch from a results orientation to a process orientation and has
concomitantly halted progress on expanding their enterprise 2.0 initiative to the whole
firm. Lloyd's Register, perhaps unsurprisingly for a risk management organisation, has
a more process-oriented culture: expertise is carefully classified with individuals
assigned authorisation to deal with certain subject areas. For them, the process of getting
enterprise 2.0 embedded in the way they work has been a longer process, but for a
naturally cautious company adopting tools which can be construed as quite disruptive,
this is understandable.
An orientation towards open communication is also evident in all the case studies where
the enterprise 2.0 initiatives were successful. For example, Allen & Overy described
their corporate culture as collegiate in nature, emphasising people over process and
with a strong orientation towards group rather than individual achievement: the
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introduction of community sites there was an immediate success. Westaflex, aRway and
USEO all have very open cultures where sharing of knowledge and experience is
championed by the CEOs themselves. KPN's open culture manifested itself early on in
their initiatives development through the HR director's internal blog that tackled
sensitive internal issues head on, dealing with people's individual concerns in the
comments and in the process creating a lot of positive sentiment towards the company.
In contrast, Planet 9 appears to have a less open culture, and the nature of the sharing
on their intranet has been more focused on the sharing of procedures, processes and
technical information. While this is an efficiency improvement, it is not exploiting the
full potential of the available tools.
Summary
Culture clearly plays an important role in a company's ability to adopt enterprise 2.0.
Almost all the companies studied as part of the research had an open, communicative
and innovative culture and where this appeared to be less true (with Planet 9 for
example) the adoption was somewhat limited in scope. Implicit in the discussion of
culture so far is an assumption of a one way relationship - that culture affects an
organisation's ability to adopt enterprise 2.0. But can enterprise 2.0 software itself
change culture? There is no evidence in this set of case studies that this is the case, but
we do see in the examples of KPN and Pfizer how culture change can be supported by
enterprise 2.0. For KPN, it was part of their "New Way of Working" programme aimed
at making the company more results-focused. For Pfizer, OnePoint was part of the
technological support that the company needed to become more innovative as it
responded to changes in its environment.

4.2 The Role of Leadership
Literature
Most of the literature addressing the role of leadership in IT innovation adoption has
focused on SMEs (Caldeira & Ward, 2002; Thong & Yap, 1995). Caldeira and Ward's
(2002) examination of adoption of IT in Portuguese SMEs looked at a number of factors
related to organisational leadership: management attitudes towards IT, user attitudes
towards IT and the effect of conflict and power relationships. They found positive
management attitudes to and involvement with IT adoption to be a determining factor
in the success of IT projects and that user attitudes to IT were highly influenced by
management attitudes. Thong and Yap found that characteristics of an SMEs CEO innovativeness, attitude to IT, knowledge of IT - are strong determinants of IT adoption.
Studies done into enterprise 2.0 adoption also address the importance of leadership.
Yehuda (2009) stated that executive support for an enterprise 2.0 project is "a critical
milestone to the success of an [enterprise] 2.0 adoption" project. Frappaolo, Keldsen and
Scrupski (2009) found that the majority of enterprise 2.0 projects being run in the large
firms they surveyed had some form of top management support.
Case Studies
Allen & Overy's enterprise 2.0 initiatives had both the implicit and explicit support of
top management: implicit in management's encouragement of innovation and explicit in
the public endorsement of the managing partner; they believe this support to have been
very important to their early success. Allen & Overy's approach to setting up individual
community sites also illustrates the importance of leadership: for each new site, they
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insist on a working group being set up to manage the site with the working group's
membership being constituted in proportion to the people for whom the site is intended.
By taking this approach they ensure that there is leadership for each stakeholder group
involved.
KPN's implementation garnered support and active involvement from management
early in the process through alignment with broader business goals and this has helped
them drive the project forward and engage an increasing number of users. The KM team
at Lloyd's Register are firm believers in the importance of getting top-down support for
enterprise 2.0 project: much of the project management effort around their project went
into regular communication with people in the business who had influence over what
they were doing.
Westaflex, aRway and USEO are all examples of successful CEO-led projects where
adoption is very high throughout the company and the systems are fully-integrated into
the way the companies work. Planet 9 also shows the importance of leadership: their
initiative tipped from being an informal project in use in a few areas of the company to a
formal project used across the organisation when individuals involved in the early
stages of the project were promoted into management. However, although Planet 9's
CEO personally signed off the purchase of the software and encouraged the company to
use it to share knowledge, document processes and collaborate around projects he is not
as personally involved in motivating the success of the project in the way that the CEOs
of Westaflex, aRway and USEO are.
Summary
The evidence from both literature and the case studies points to the importance of
leadership to successful enterprise 2.0 initiatives. Indeed, in every case study, there was
an illustration of how leadership was crucial to the success or development of the
project.

4.3 The Role of Organisational Size
Literature
Organisational size has often been seen as a predictor of innovation adoption (see for
example, Bughin, 2008), but a number of studies have cast doubt on this simplistic
relationship (Camisón-Zornoza et al, 2004; Lee & Xia, 2006; Moch & Morse, 1977). It has
been argued that larger organisations are more likely to adopt an innovation because
they have more advanced and more diverse expertise and are more capable of absorbing
losses associated with failed innovation attempts (Camisón-Zornoza et al, 2004) whereas
smaller organisations may have less, relevant expertise and tighter budgets. On the
other hand, larger organisations may be more functionally differentiated and
bureaucratic, reducing their capacity to identify and implement potential innovations
whereas smaller organisations can be more flexible and adapt to and implement changes
more easily.
In a meta-analysis of purely IT innovation adoption, Lee and Xia (2006) attempted to
reconcile the different analyses of the size-innovation relationship by taking into
account contextual factors - such as type of innovation and industry sector - that might
mediate the relationship and different ways of operationalising organisation size. Their
study found that larger organisations adopt more IT innovations than smaller
organisations and that this relationship between size and adoption was greater still for
IT process innovations: new IT products that bring with them changes to the way people
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work. Lee and Xia also found that the size of an organisation's IT department was a
better predictor of IT innovation adoption than the overall organisational size.
The effect of size on adoption of enterprise 2.0 has not yet been established as very little
research has been done on this topic. Bughin (2008) found a link between organisation
size and adoption of web 2.0 technologies inside the enterprise but did not discuss the
details of the research behind this finding. It is possible that the Lee and Xia's (2006)
findings may apply to enterprise 2.0 the same as to other IT process innovations, but
there are attributes of enterprise 2.0 tools, platforms and services which suggest that this
may not be the case. One of the key characteristics of enterprise 2.0 software is that it is
easy to use (McAfee, 2009). Many of the existing tools are available as a service. As a
result, the IT expertise necessary to take advantage of these tools may be substantially
lower than for traditional IT implementations allowing smaller firms without that
expertise to more readily take advantage of them.
Case Studies
One of the insights we shared on the project blog in relation to this research
(http://enterprise20eu.wordpress.com/2010/03/18/case-study-recruitment-whatdoes-the-response-so-far-tell-us/) was how when looking for case study candidates it
appeared easier to find larger companies than smaller companies. We laid out a few
reasons why that may have been the case but nevertheless it suggests that smaller
companies may be less interested in and make less use of enterprise 2.0.
Another perspective on the relationship between size and enterprise 2.0 adoption was
elaborated on in our typology of ways of using enterprise 2.0. We situated use cases
according to the type of interpersonal tie that was supported by the use case and the size
of the system that contained the interpersonal tie. In general, the smaller the
organisation, the stronger the ties between the individuals who work there, so smaller
firms will have fewer use cases to take advantage of from the first column of the
typology. This is shown in the cases of USEO and aRway: both 15 person consultancy
firms. USEO are using enterprise 2.0 for internal project collaboration, knowledge
sharing in communities of interest and for a public community with their partners and
customers. aRway are using enterprise 2.0 for internal project collaboration with clients
and partners, employee training and open innovation with their partners.
It is perhaps also revealing that the three SMEs we recruited - Planet 9, USEO and
aRway - have significant internal expertise in IT, in line with Lee and Xia's (2006)
observation that IT adoption is more strongly related to the size of an IT department
than to the size of the firm.
Summary
It is not clear from this exactly what effect size has on an organisation's ability to adopt
enterprise 2.0. We can say with certainty that we looked at organisations of a variety of
sizes who all managed to run successful initiatives. Given the content of the literature on
IT innovation adoption, there is likely to be an effect of size on likelihood of adoption,
but in order to establish firm conclusions a more wide-ranging, quantitative, empirical
study would have to be conducted.
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4.4 The drivers of take-up of Enterprise 2.0 and the role of employees
acceptance
Web 2.0 has enjoyed phenomenal take-up growth rates. In a few years, social
networking has become a mainstream application, now used by the majority of Internet
users. Yet when looking closer at web 2.0 usage, one can see that the number of active
users is fairly low. While the majority of the EU Internet users uses social networking
tools, only a small percentage is authoring content on blogs and wikis (Broster et al.,
2009). The reason Wikipedia works is that because of their global and universal nature,
even when a small percentage of Internet users participate, this represents hundred of
thousands of authors. On the other hand, it would seem easier to gain traction for E20
application within a company, where many internal incentives could be put in place,
including stronger or weaker forms of coercion.
We would therefore assume that Enterprise 2.0 solution would on the one hand
encounter viral bottom-up adoption patterns. Yet there are several signs that this is not
the rule, and that E20 is facing adoption barriers similar to other technologies. In
particular:
(1)

(2)
(3)

McAfee (2009) states that according to lead companies he interviewed,
users resistance is the single greatest barrier to enterprise adoption. He
suggests that the main “competitor” to E20 tools is e-mail, which is the
single most used Internet application, therefore being particularly hard to
substitute.
A recent survey by Forrester3 argues that while fully 50% of business
make use of Enterprise 2.0 software, “employees access remains low”.
The E20 adoption council (InformationArchitectedInc, 2009) reports that
72% of organizations reported resistance from users, and only 32%
overcame it.

Evidence from the case studies reports mixed adoption rates. It appears that in general,
passive usage is quite successful, in terms of number of visitors to the applications. On
the other hand, content production is more challenging and showing lower participation
rate. As content production is necessary to the survival of the initiatives, companies had
to invest a limited amount of dedicated resources to animate their communities.
In particular, companies such as Lloyd register enjoyed lower level of collaborative
production of their knowledge sharing tool. Pfizer, A&O, aRway and KPN enjoyed very
high participation rates, while in the Westaflex case the E20 tools are substituting
internal email, moving the onus to the individual to “pull” the relevant information
from wiki.
In general, it appears that ad hoc, practical collaboration tools are more successful than
knowledge sharing approaches such as internal “companypedias”. This confirms
McAfee’s suggestion that E20 tools, to be successful, should be designed “in the flow” of
work, rather than “above the flow”. They should not represent an additional burden on
top of existing work, but be embedded in the workflow. Costs of participation should be
minimized to ensure sustainability, and tools should be designed with a user-centred
approach.

3

http://www.forrester.com/rb/Research/enterprise_20_buyer_profile_2009/q/id/5427
7/t/2
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When thinking about the requirements for an organisation to adopt enterprise 2.0, it is
not enough to focus on the properties of the organisation itself that facilitate adoption, it
is also necessary to consider how an individual makes a decision to use a technology.
Although this concept is not technically an organisational requirement, its importance to
the success of any initiative makes it essential to discuss here.
Literature on user acceptance drivers
Venkatesh et al (2003) developed the Unified Theory of Acceptance and Use of
Technology (UTAUT) model specifically to explain individuals' acceptance and usage
decisions within organisations. The UTAUT integrates components from across eight
different models of technology acceptance (including the technology acceptance model,
the theory of planned behaviour and innovation diffusion theory) to provide a powerful
model for understanding an individual's adoption of technology. The UTAUT model
proposes four factors that are direct determinants of user acceptance and usage. These
factors are:
Performance Expectancy: The degree to which an individual expects the technology to
help her do her job better
Effort Expectancy: The degree to which a system is perceived as easy to use
Social Influence: The degree to which an individual believes that important others
think that she should use the technology
Facilitating Conditions: The degree to which an individual believes that organisational
and technical infrastructure exists to support her use of the technology
These factors are in turn mediated by an individual's age, experience with the

technology, gender and voluntariness of use as indicated in figure 1.
Figure 9 The UTAUT model. From Venkatesh et al (2003)
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Venkatesh et al (2003) found performance expectancy to be the most important factor in
determining an individual's intention to adopt a technology. The importance of effort
expectancy reduced over time as individuals became accustomed to using a technology.
They found social influence to be strongly related to voluntariness of use: when use of a
technology is mandatory social influence affects behavioural intention directly (in the
early stages of use), but when use is voluntary social influence affects behavioural
intention indirectly through an individual's perception of the technology. This is the
approach taken by Ciganek, Mao and Srite's (2008) to explaining the influence of culture
on adoption of knowledge management systems discussed earlier. They investigated the
effect of culture on adoption of knowledge management systems through its effect on an
individual's adoption decision.
Use of enterprise 2.0 is most often voluntary, and so successful adoption of a technology
relies on the individual's expectation that it will be useful for him and, to a lesser extent,
that it will be easy to use. As stated earlier, one of the main attributes of most enterprise
2.0 tools is their ease of use (McAfee, 2009) and also their increasing familiarity as more
individuals experience similar functionality on the internet. This ease of use and
familiarity suggest that the role of the facilitating conditions construct in the UTAUT
model may be of little impact except for those users who have less familiarity with web
2.0 technologies.
Case Studies
The UTAUT model cannot be tested and calibrated in the context of this study to
understand how it applies to enterprise 2.0, but the prior discussion of it points to the
importance of the performance expectancy construct in an individual's adoption
decision. In other words, on an individual - not an organisational - level, the most
important factor in driving adoption is to make sure that the tool is of obvious benefit to
the intended users.
The importance of the usefulness of the tool being deployed is clearly demonstrated in
the set of case studies described earlier. At Pfizer, use of OneNote and Sharepoint
spread virally first from an individual to a research group and then between research
groups before any organisational approval was received because of the strong match
between their need to have informational and interactive support for project teams and
because of the ease of use and familiarity of the desktop-based Microsoft Office
interface.
Allen & Overy's initial experiment with community sites matched them to the needs of
individual groups of users and when rolling out the project further forced people in the
organisation applying to have a community site to clearly justify the business reason for
its existence.
KPN's enterprise 2.0 initiative involved users from the very start to make sure that their
needs were met and that the purpose of the platform and its potential users were
communicated as widely as possible. Similarly, Westaflex's platform Westapedia was
developed jointly with users to make sure that employee's felt a sense of ownership of
the platform. A previous incarnation had been more of a top down initiative and CEO
Jan Westerbarkey thinks that this may have had something to do with it not being as
popular as the new system.
Planet 9's enterprise 2.0 project was started as a bottom up initiative to meet the need of
one user: to save him time when answering people's questions, he put the answers on a
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wiki. Other people saw the benefit of this and gradually adoption of the project
increased.
At aRway they have found that when people start to find information that is useful for
them on their platform they are more likely to share too.
Summary
Individual acceptance of enterprise 2.0 is very important to its success. Because use of
the vast majority of enterprise 2.0 initiatives is discretionary, the project must appeal
directly to the needs of its intended users if it is to be successfully adopted. Cost of
participation should be maintained as low as possible (leveraging weak forms of
participation). In the case of E20, the key driver is “expected social influence”, as
participation in social platforms enhances the visibility of the individual employee and
its career opportunities.
Finally, all cases show that take-up does not follow a linear pattern, but struggles in the
initial phase to achieve sufficient critical mass, and therefore requires proactive effort of
animation. If and when critical mass is achieved, social tools become self-sustained and
grow virally.

4.5 Conclusion
This section of the research has considered some of the requirements for successful
adoption by an organisation at two levels: the individual and the organisational. It is
difficult to make absolute pronouncements on the basis of 8 diverse examples, but the
one thing, from these case studies, that does seem to be essential to the continued
success of enterprise 2.0 projects is support from the top of the organisation. What the
rest of the discussion does show, however, is that for any company attempting to
implement enterprise 2.0, they need to carefully consider factors such as how well the
tool matches the culture of their company and how they are going to communicate its
value to its potential users.
On organisational culture, companies need to consider what would sort of enterprise 2.0
would be culturally feasible. For example, introducing collaborative software that
assumes all people as being equal in a very hierarchical firm may not be possible.
Lloyd's Register is an example of this: their proposed wiki-based solution to their
technical queries problem is not one where all users are equally qualified to give
answers to these queries but one where the authorisation in a particular area of
knowledge of the person answering is indicated next to an answer. Another example is
Allen & Overy: whilst not a very hierarchical firm, their enterprise 2.0 project was not a
social network aimed primarily at connection, it was very focused on group
collaboration and communication reflecting the collegiate nature of their culture.
Communicating the value to potential users is less important in small firms such as
USEO and aRway where these sorts of conversations can happen face to face. In larger
firms, more effort has to be put into this communication. Pfizer and Allen & Overy take
the approach of understanding the business problems that exist and then matching their
offering and their communication to these problems. At A&O, they discovered that after
a period of time, the value and the purpose of the tools was so clear to their users that
they would see potential uses for themselves. KPN, Westaflex and Lloyd's Register all
took the approach of involving users in the development of their platforms to ensure
that they felt a sense of ownership over the product and to ensure that the product was
meeting their needs.
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4.6 The Costs and Benefits of Using Enterprise 2.0
Measuring costs and especially benefits of IT initiatives are obviously a crucial and
difficult issue, as Solow teaches us. (McAfee, 2009) points out that because of its nature,
establishing a clear return on investment for enterprise 2.0 solutions is impossible, and
most probably misleading. Instead, he proposes that the necessary and sufficient
components of a business case should include a clear definition of the costs; an
exemplary lists of benefits; and a clear definition of the application scope. We here
provide therefore:
•
•
•

quantified information about costs;
qualitative/anecdotic information about benefits;
while the application scope is described in the use cases in section 3.1.

The cost of using enterprise 2.0 is not simply the associated technical costs. McAfee
(2009) describes enterprise 2.0 as the set of technologies associated with web 2.0 put to
use inside companies and other organisations. But, as discussed in the previous section,
implementation of these technologies alone is not enough for an organisation to make
effective use of them. Effective use also draws on cultural factors, on leadership, on
personal motivations and incentives, on social influence, on training and on an
organisation's strategic ability to bring these together. A complete analysis of the costs of
enterprise 2.0 therefore needs to attempt to take in the obvious technical implementation
costs and also organisational complements (Brynjolfsson, Hitt & Yang, 2002) such as
training, process and structure change and changes in culture. In terms of overall
budget, Frappaolo, Keldsen and Scrupski (2009) show that in most organizations the
budget dedicated to setting up Enterprise 2.0 solutions is below 100.000 dollars.

Figure 11: Budget ranges for enterprise 2.0 implementation. Source (Frappaolo & Keldsen, 2008)

Frappaolo, Keldsen and Scrupski (2009) asked participants in their research to break
down their spending on enterprise 2.0 into different components. They found that
software costs and internal staffing for managing 2.0 solutions were by far the two
biggest costs each taking around 20% of the total budget. Other costs such as external
professional services support, ongoing technology maintenance were all much lower. In
particular, low budget was devoted to adoption issues, such as community
management, training and internal communication, which together made up 11% of the
costs. This evidence is biased towards high-end users of E20 solutions, as it comes from
member of “The E20 Adoption Council”. In the wider market, we could assume that
SaaS implementation could be more relevant.
The eight case studies produced do not contain a rigorous quantification of costs and
benefits but, as with the section on organisational requirements, they provide an
interesting empirical context within which to situate a discussion of costs and benefits in
relation to relevant literature.
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4.7 Case Study Costs
The evidence from the case studies suggests that the initial technology costs of
enterprise 2.0 are typically quite low in comparison to traditional IT costs. Most case
study participants were not willing to discuss costs directly with us, but gave useful
indications of number of licenses purchased and the amount of time spent on other
activities surrounding their initiatives.
The initial development of Allen & Overy's community sites platform cost £30,000
including consultancy, development and licenses. It required one person working full
time for a week or two around the time of the launch and then a team of four people
fitting in dealing with ongoing requests and work as part of their job. The KM team
there kept their own costs down by only supporting the site owner and a site's working
group who in turn supported the individual users. Their communication efforts
involved some official presentations but also a large number of informal
demonstrations; this, the ease of use of the software and the demand for the project that
spread virally helped keep their costs down.
Pfizer's project to combine use of OneNote and SharePoint to create a platform for
supporting cross-team, project collaboration took advantage of a pre-existing SharePoint
installation and required the purchase of 2000 extra licenses for OneNote. Beyond these
license costs, a small portion of the time of two full time workers was used to give
presentations on the topic and communicate with managers to get top-down support for
the initiative.
Westaflex's corporate enterprise 2.0 initiative Westapedia cost €50,000 initially for the
development of the system. No manual was produced or training given, this was partly
due to ease of use of the system and because of the involvement of employees in
directing its continuing development.
For Lloyd's Register's specific use of enterprise 2.0 the costs of the software
implementation were not particularly high. The staff working on the project, however,
invested a large chunk of their time in running the project and the communications
around the project. Perhaps because of the alignment of Lloyd's Register's corporate
culture more towards process than results, and their apparent lack of recognition for the
importance of the informal organisation, they had to put more effort in that other
companies such as Allen & Overy to take full advantage of enterprise 2.0.
USEO's costs of setting up blueKiwi to use internally were almost entirely the costs of
the hosted software for their 15 person organisation. Because the company is small and
its experienced with this sort of product, it was relatively easy for them to adopt and
integrate into their working practices. A substantial amount of time was spent, however,
creating the resources that formed the basis of their customer community.
Planet 9's costs were approximately $100 per license and the initial time spent by one
developer setting it up and integrating it with other systems, approximately two hours a
week for around a year. They have had to give very little training or support to internal
users but instead set up a support section of the wiki with support videos and
information available from MindTouch.
aRway's tangible costs were only the cost of the hosted version of IncentiveLive: $100
per month. There were clearly time costs associated with people learning how to use the
software and spending time adding in information, but these cannot be quantified.
We can see in all these qualitative descriptions of the cost of setting up enterprise 2.0
projects that the tangible costs are relatively low, and the greater initiative and effort
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goes into influencing the intangible factors that are also essential to the success of an
enterprise 2.0 initiative.

4.8 Benefits of Enterprise 2.0
If costs are difficult to measure, then the benefits are even harder. Like IT costs, IT
benefits also have intangible components (Remenyi, Money, Sherwood-Smith, 1995)
which are hard to quantify. The debate on measuring the return on investment of
enterprise 2.0 among enterprise 2.0 professionals has been lengthy and is still
unresolved (see for example Hinchcliffe, 2009; Howlett, 2009; McAfee, 2006).
Furthermore, Frappaolo, Keldsen and Scrupski's (2009) research into enterprise 2.0
deployments in large companies found that 82% had been unable to establish the return
on investment of their enterprise 2.0 initiatives so far.
McAfee (2009) identifies the benefits of enterprise 2.0 to be those things which arise from
the use of enterprise 2.0 tools, platforms and services that are difficult to achieve
otherwise: group editing of documents; multi-user public authoring; broadcast search
(question and answer); network formation and maintenance; collective intelligence and
self-organisation. These benefits, however, do not intrinsically or directly affect an
organisation's bottom line; they are merely particular means which can be used in the
pursuit of certain ends.
To understand the potential benefits of enterprise 2.0 in making a firm more
competitive, it is useful to draw on the resource-based perspective of organisation. The
resource-based view argues that an organisation's competitive advantage originates in
its particular and individual resources from which value is created through their
combination into competencies and their subsequent mobilisation to accomplish
organisational goals (Peppard & Ward, 2004). As a set of technologies, enterprise 2.0
supports the informal organisation: the person-to-person connections and social
networks through which work actually gets done (Cross & Parker, 2004). These
technologies combine with other resources to enhance three overlapping informal
organisation competencies (after Cook, 2008) that roughly map to the different strength
interpersonal ties discussed in the typology of use cases section:
Collaboration: A group of people working jointly towards solving a problem or
meeting a challenge
Communication: The exchange of information through social contact
Connection: Forging new interpersonal ties within an organisation or between an
organisation and its partners, customers and the outside world
It is not in these competencies that the return on investment of enterprise 2.0 can be
found, but in how these competencies contribute to helping an organisation meet its
goals. Each of these competencies is not an end in itself (Carpenter, 2009). Organisations,
or people within organisations, collaborate, communicate or connect in order to meet a
business objective.

Examples of Benefits from case studies
Allen & Overy, with their collegiate culture and openness to innovation, had a natural
respect for the informal organisation and people worked together as a matter of course.
Their approach to enterprise 2.0 was not to "do social" but to deploy tools which
enhanced each of the four competencies above in a strategic way to meet the clearly
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defined business needs of particular groups and communities within A&O. For
example, a business project to produce standard industry documentation in the
Netherlands needed lawyers within A&O, lawyers outside A&O and other industry
professionals to work together on producing documents and maintaining an awareness
of the current state of the project. Their community sites allowed easy group editing of
documents and communicating around the project in a way that would not have been
possible by email.
Westaflex use their informal organisation competencies to improve their manufacturing
and innovation capabilities. Through communicating with each other on their platform
Westapedia they have created a more densely connected network of individuals who
are more aware of the status of each other's work. As a result, they experience fewer
costly mistakes in relation to the manufacture of product samples and, as they put it,
everyone becomes a backup manager, safeguarding project continuity.
Pfizer's discovery of the power of OneNote and SharePoint in supporting their research
teams has allowed them to build their collaborative competency which they can now
mobilise to help other research teams in pursuit of the goal of better information sharing
between the cross-discipline members of their drug research teams. Through surveys
with staff using the software they found that 76% of decision makers were saving more
than 30 minutes a week and 60% of them said they had improved access to decision
making information.
KPN approached their enterprise 2.0 initiative primarily aiming to increase the
connectedness and communication of their employees. This increase in technological
support for their informal organisation has been taken advantage of by people with
particular business objectives. For example, a team testing a new modem that was in
development issued a public call on their enterprise 2.0 platform for volunteers within
the company to test it. They succeeded in getting a large number of people with a lot of
relevant experience to test the new product for free and provide feedback on it. The HR
director of the company set up a blog to discuss ongoing negotiations around workers'
salaries, pension arrangements and working hours, giving updates on what the status of
the negotiations was and the views of the company's board. Through this honest
communication and discussion in the comments to the blog posts a lot of positive
sentiment was generated towards the company and the negotiations.
The KM team at Lloyd's Register discovered an example of where the formal
procedures around their business were incomplete and as a result informal
arrangements had sprung up to deal with it. People were using their own individual
networks to find answers to their problems. Instead of plugging the holes in the formal
organisation with more formal processes, they decided to support the work as it was
happening and enhance their employees connections in order to reduce duplication of
effort through surfacing tacit knowledge and improve client satisfaction by reducing the
time taken to answer queries.
USEO set up an external community to communicate and connect with partners, clients
and potential clients in order to develop more lucrative business relationships. They also
set up internal collaboration spaces to discuss proposals and research, drawing on the
knowledge of the whole company to increase the likelihood of winning work. They have
also moved towards running all their client projects on their enterprise 2.0 platform in
order to facilitate better communication with their clients and better awareness of the
status of the project amongst everyone involved.
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Planet 9 used a wiki internally to share their knowledge of their processes and share
documents and instructions in order to save time. They have also been using it to
support project work and the work of departments that are split across locations.
aRway is using enterprise 2.0 primarily to facilitate collaboration and communication
but are hoping to expand their use to include connection with potential customers in the
future. Their collaborative production of information and materials around the models,
methods, processes and techniques that they use has greatly increased the capacity to
grow by providing comprehensive and easy-to-access information for new employees.
The example of how they have used one wiki space to work with a partner company, a
client and for vendors pitching to be part of a project shows how tasks which would
have been incredibly arduous by email can become much simpler when a flexible tool is
brought to bear on them.
The benefits from case studies will be re-elaborated analytically in section 6.1.
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4.9 E20 and the transition to a low carbon economy
We have assessed the potential effects of the adoption of E2.0 tools on the EU goal to
move towards a knowledge based low carbon economy, using desk research, existing
knowledge and the outcome from the 8 case studies.
The analysis is based on three building blocks, starting with the selection of a
greenhouse gas (hereinafter: GHG) allocation approach combined with an analysis of
the characteristics of potential effects and its relevance for the assessment. The second
part contains the impact assessment. The third part links the impact assessment with the
outcome of related ICT studies to examine the level of alignment.

GHG measurement and allocation approaches
The measurement of GHG emissions is widely standardised. The allocation of GHG
emissions to its sources differs depending on the purpose of data usage. There are two
basic approaches, the sector approach and the process approach.
Sector approach
The sector approach is a top-down approach, allocating GHG emissions to sectors such
as agriculture, manufacturing, service industry or transport. This allows for identifying
relevant sectors and to prioritize GHG reduction efforts, e.g. the ETS (European Trading
Scheme) for CO2 emissions is focussing on the biggest single emitters, such as electricity
generators or the cement industry covering up to 50% of CO2 emissions in Europe.
Process approach
The process approach allocates GHG emissions to processes along the value chain of
products and services. It is a bottom-up approach analysing individual processes. It can
be applied from a company or a product/service perspective. The company perspective
gives a company an overview of which GHG emissions are caused by them and which
are caused by upstream or downstream processes in the value chain. The globally used
GHG Protocol Corporate Standard separates them into scope 1-3 emissions. Scope 1 and
2 emissions are those within the organizational boundaries of a company, scope 3
emissions are caused by the activities of a company, but originate elsewhere in the value
chain. A typical example for a scope 3 emission is business flight travel. A reduction of
flights is caused by the decision of the company, but the GHG reduction takes place
within the organizational boundaries of another company, here the airline company.
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Figure 12: The GHG Protocol Initiative, source http://www.ghgprotocol.org/)

The GHG Protocol Corporate Standard indicates how and where process changes lead
to GHG emission reductions or increase. As the adoption of E2.0 software impacts
processes, the process approach is used.
Process based emission sources
From a company perspective, process based emission sources originate from raw
material production and processing, transport, production, packaging, storage,
distribution, sales, consumption and waste. Associated processes are office processes
including business travel and commuting. The impact of the adoption of E2.0 tools
therefore differs between industries.
Service industries
In service industries, approximately 30%-40% of emissions are caused by business travel
and commuting (scope 3), 50%-60% are caused by electricity and heating (scope 2) and
5-10% by paper usage (scope 2). [source: own research, company consulting projects]
Manufacturing industries
In manufacturing industries, supply chain (scope 3) and own production (scope 1+2) are
responsible for 70%-95% of GHG emissions depending on the industry (e.g. food
industry, equipment assembling, cement production). The remaining emissions are
caused by its office organisations (see service industries) [source: own research,
company consulting projects]
Characteristics of effects and consequences for evaluation
The analysis has shown that the low carbon economy effects of the E2.0 adoption are
indirect, dynamic and embedded. An evaluation needs to connect the potential GHG effect
of a process change, the importance of the E2.0 adoption for this process change as well
as the different nature and starting positions of the analysed businesses. The qualitative
input from the 8 case studies are used to indicate where the E2.0 adoption is linked to
GHG relevant processes.
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Indirect effects
The adoption of E2.0 tools allows to change business processes. Process changes can
lead to organizational or behaviour change, which finally can be the reason for reduced
or increased GHG emissions (measured in GHG emissions per € turnover, per tons of
product produced etc.). For example, a collaboration tool like a wiki allows for
decentralized project work enabling employees to work at least partly from home. This
in turn reduces the level of commuting, which leads to less traffic based GHG emissions.
It is important to consider, that the economic and GHG effect of a business process
change can be oppositional.
Dynamic effects
The level of adoption in terms of scale (% of employees using E2.0 tools) and depth
(from elements to full suite, see working definition E2.0 / D2 / pg. 8) has an influence
on the strength of the effects. These effects are non-linear and can be of incremental or
disruptive nature. Extending the above mentioned example, once a certain level of
employees is capable of working from home, companies can reduce office space, leading
to less energy needed for heating or lighting. With the reduction of commuting being an
incremental effect, the reduction of office space is a disruptive one as this only happens
after the adoption level of E2.0 passes a certain threshold level.
Embedded effects
E2.0 tools are enablers for business process changes, but they are normally not causing
the change. Market factors such as competition, regulation or product and service
innovations are main driver for change. For example, many companies have closed
down regional sales offices and implemented home offices for its sales force, enabled by
the emergence of cheaper and faster internet connections to households. E2.0 tools can
increase the effectiveness of this distributed work force. However, the original business
decision leading to less GHG emissions based on office space and commuting
reductions was not based on the adoption of E2.0 tools, but mainly for cost reasons.
Secondly, E2.0 functionalities also become an integral part of existing tools, for example
the chatter application from salesforce.com (see D2, developing a working definition of
E2.0, pp. 8-9). This may lead to a broader user adoption of the CRM tool up to more
efficient use of already existing functionalities. Both may lead to e.g. a better S&OP
process (sales and operational planning) which in turn generates optimized production
and logistics based GHG reductions. However, any attempt to isolate the effect of the
E2.0 functionalities on the GHG reduction remains highly subjective.
Assumptions of impact of E2.0 on GHG emissions
To evaluate the effect of the adoption of E2.0 tools on GHG emissions, we have
interlinked the process changes and its impact on GHG emissions with the typology of
the E2.0 uses cases and the scope definition of the GHG protocol. That has allowed to
incorporate the output of the case studies as a qualitative evidence check, but also to
link with other GHG studies and work done with companies to rate the impact. The
processes selected are based on own research, outcome of case studies, but also related
ICT studies. This also allows to assess the coherence and relevance of E2.0 tools for a
knowledge based low carbon economy in a broader framework.
The evaluation itself starts with an impact rating on individual process level, delivering
twofold information: the positive/negative assessment of the GHG emission impact and
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the rating of the strength of the effect. Whereas the first is a direct deduction from the
process change, the second considers the potential of the effect, supported by the
outcome of the case studies.
The rating across processes as “High, Medium, Low” indicates the absolute impact on
GHG emissions, based on the GHG relevance of the process and the impact of E2.0 on a
process change. This rating contains uncertainties in areas, where a highly GHG
relevant process is only marginally effected by an E2.0 adoption, e.g. the production and
planning process. A slightly higher impact of E2.0 software on process changes may
turn the overall impact quickly from “Low” to “High”. To avoid subjective
overestimation of effects, we have applied a “Low” rating in such cases.
The classification as an incremental or disruptive effect is based on the existence of an
adoption threshold for some effects to become effective, e.g. an awareness based
planning improvement will only emerge once a certain number of people is involved or
an innovation process can only be influenced once a certain number of consumers can
directly contribute. Additional evidence for the classification emerged from the case
studies. GHG emission related incremental effects are often assumed by respondents
without measuring them, e.g. paper usage, whereas disruptive effects are neither
targeted nor anticipated. Especially the structural changes of enhanced direct customer
and consumer engagement in the innovation process for products and services are not
considered yet. This is also supported by a study from the AIIM “Collaboration and
Enterprise 2.0”. Participants claimed enhanced project work and less travel as the
biggest benefits of collaborative working. Innovation improvements or support for
green strategies are only very rarely mentioned.
Table 6: mapping the impact on greenhouse gases

Coherence with ICT studies
The impact assessment has demonstrated, that the adoption of E2.0 software positively
correlates with the objective of the EU to move towards a knowledge based low carbon
economy. This part aims to analyze the level of coherence with related ICT studies. It
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examines how far E2.0 can contribute in areas already identified as an opportunity by
other ICT studies. As highlighted in the impact assessment section, the business process
level is best suited to compare different studies.
A comprehensive analysis of the potential impact of ICT as being an enabler of a low
carbon economy was delivered by the study “Smart2020: enabling the low carbon
economy in the information age”. This study highlights 4 areas of relevance: industry,
transport, buildings and power, where ICT usage could lead to GHG emission
reductions of up to 15% globally or 7,8 Gto CO2e by 2020.

Figure 13: expected impact of ICT on low carbon (source: Smart 2020)

E2.0 has a high impact on a number of business processes summarized in the study as
the “Dematerialization Effect” like teleworking or videoconferencing. The Smart2020
study considers this effect capable of delivering 6% of total ICT enabled GHG
reductions.
The study “A Green Knowledge Society, an ICT policy agenda to 2015 for Europe’s
future knowledge society” builds on the Smart2020 study. It proposed different policy
goals for 2015 based on an ICT sustainability impact classification (1st/2nd/3rd order
effects). The so called 3rd order effects “substitution for lifestyle practices” are covering
the same process changes enabled by E2.0, especially travel substitution effects. The 3rd
order effect is also considering additional effects not included in the E2.0 impact
assessment like knock-on effects on road construction once a larger number of people is
using ICT. However, this knock-on effect is based on the underlying assumption of a
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“threshold” (= large number), a concept similarly used to identify “disruptive” effects in
the E2.0 impact assessment. Recommended policy actions such as “Incentives for more
sustainable business solutions” or “green working life demonstrators” would therefore
also cover a support for an E2.0 adoption.
Conclusion
The implementation of E2.0 positively contributes to the objective to manage the
transition towards a knowledge based low carbon economy. However, the outcome of
the case studies indicates that companies primarily target productivity improvements, a
fact which should positively affect the adoption readiness of businesses. Therefore, any
policy support is very likely welcomed by the business sector. The capability of E2.0 to
achieve economic and environmental improvements as well as the assumed positive
business perception of E2.0 is a strong argument to use policy measures to support its
application.
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5 The market and the supply side
5.1 Summary of this section's findings
•

•

•
•
•

•

•

•

•

•

The market for Enterprise (E2.0) software in the EU was €97m in 2009 and
will be €159m in 2010 and €559m in 2015. This includes license revenue,
software maintenance and subscription revenue (for both on-premise
installations and cloud-based offerings) paid to software vendors. This
corresponds to about 0,13% of the packaged software market in the EU.
We estimate that the associated market for implementation services was
€134m in 2009, and will be €198m in 2010 and €586m in 2015, and that the
associated market in change management services was €179m in 2009 and
will be €264m in 2010 and €781m in 2010.
The EU lags the US by approximately two to three years in its adoption of
E2.0. Given the high market growth, this makes a considerable difference in
market sizes.
Adoption of E2.0 in other regions is variable; some countries are at a similar
stage to the Europe, but others lag considerably.
One of the main factors behind this lag is that most of the main software
vendors in the market are US based (and those outside the US that can will
typically enter the US market as soon as they are able), which means that their
early reference customers (often other software companies) are familiar to the
buyers.
Another factor is that US buyers typically make decisions far faster than
European buyers. In addition, many vendors report that US buyers will
decide to go straight to a full roll-out while similar European buyers do pilot
roll-outs with a small number of users.
Adoption of E2.0 is highest amongst large and sometimes very large
organizations. This is because their size and scope leads to operational needs
that are directly addressed by E2.0 (such as identifying people with expertise,
identifying and sharing useful information, and collaboration across multiple
diverse groups) and very hard to address by other means.
The uptake of E2.0 software as a tool for change management programs is
going to be a big driver for the market amongst large enterprises in the EU.
(Although not part of the study, we expect that certain areas of government
will undergo a similar process.) Using E2.0 appropriately has the potential to
make large organizations more able to utilize the knowledge of their people
more effectively, and this is typically a major objective of any change
management initiative.
There is some adoption of E2.0 in smaller organizations. This is often driven
by one of three sets of circumstances: smaller organizations collaborating
intensively with other organizations (one case described to us was where
many small and mid-sized organizations formed the distribution channel for a
large product vendor); small or mid-sized organizations that are very
geographically dispersed; or in software development or other project teams
where multiple inter-linked strands of a project are taking place in parallel.
Adoption of E2.0 in smaller organizations appears to be predominantly
tactical and partial rather than part of a far-reaching change management
initiative.
Tech4i2 Ltd – IDC – Headshift 2010

57

Enterprise 2.0 study

5.2 Objectives of this section
The supply-side analysis has three main objectives, but there was a 'task zero' objective
that has to be undertaken before the other objectives can be addressed. The four
objectives were therefore:
Develop a working definition of Enterprise 2.0 ('task zero'): since there are many
different definitions of E2.0 as well an many misconceptions, we needed to develop a
clear definition that can be used to decide which products and markets are "really" E2.0
and which are not. In particular, we needed a succinct expression of the different
product areas that we would use for the interviews.
Understand the E2.0 Market: Based on the definition of Enterprise 2.0, our second
objective is to analyze and forecast the market.
Understand the Market Players: Using the definition to identify which products and
players, we then needed to understanding of the different types of player and their
market offerings.
Understand the Market Dynamics and Key Success Factors: Not all players or markets
are equal and some will thrive while others fail. The final objective was therefore to
understand the expected success factors and the strengths of the E2.0 emerging market.
The results of the study undertaken in these four areas are described in the sections that
follow and the accompanying Appendices.

5.3

Developing a Working definition of E2.0

As discussed in both the proposal and the inception report, McAfee's SLATES provides
a starting point for our definition of E2.0. SLATES stands for:
•
•
•
•
•

Allow users to search for other users or content (search)
Group similar users or content together (links)
Provide for collaborative authoring (via blogs, wikis and workspaces)
Allow users to tag content (for better findability)
Incorporate the recommendations of users and content based on profiles
(extensions)

Allow people to subscribe to users or content with tools from RSS feeds to Twitter
"following" (signals)
For the purpose of the interviews, we assembled these characteristics together into three
groups that could be used as working set of product market segments. Our working
product definitions were:
•
•
•
•

Tools for identifying people with expertise, knowledge or interest in a particular
area and linking to them
Tools for finding, labelling and sharing useful content/information (authoring)
Wiki/collaboration/authoring and project work
A full suite of offerings including the above with cross-links and a shared
knowledge-base.

These working descriptions were successful - all the vendors interviewed were able to
identify which elements they included. Quite a number said that while they specialized
on one of the first three areas, they also provided a full suite - though the facilities
provided in the other areas would be less than specialist tools.
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In addition to the dedicated E2.0 tools, we hypothesized that two types of "embedded"
E2.0 tools would become important:
Extensions of collaboration, knowledge management, document management and
similar tools. These tools (that might be termed “Enterprise 1.0” tools) have the same or
similar purpose but are still part of the “traditional” IT approach to managing
knowledge work. Many vendors have identified E2.0 as an opportunity for them, and
have begun extending their products with features, functions and add-in modules with
E2.0 characteristics.
Other types of software products are beginning to acquire E2.0 features and functions.
The most striking example is that of salesforce.com's Chatter application which will in
effect become the main lens that its CRM users will access much of the functionality of
their CRM system as well as E2.0.
We anticipated facing a challenge of having to decide what portion of revenue from
vendors of embedded E2.0 systems we should allocate to E2.0 revenue. In practice, that
has not been a challenge in the first case, and in the second case developments turned
out to be at an earlier stage than we anticipated. However, we suspect that this sector of
the market will become much more significant in the long term.

5.4 Understand the Enterprise 2.0 Market (Supply Side Perspective)
There were two sub-activities in this work:
•
•

Describe and analyze the Enterprise 2.0 market in the EU27
Compare the EU27 market to other global markets

These activities were carried out in parallel.
The Enterprise 2.0 market in the EU27
We will describe and analyze the E2.0 market in the EU27. Our analysis will include:
1.
2.

Overall market size
Main development trends

We derived the market size and growth for the base year 2009 and forecast the years
2010 and 2015.
Overall market size
Figure 14 presents the two parallel tracks used for the forecasting process, using existing
IDC market forecasts as one source, and observed and estimated vendor and product
revenues for the other source.
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Figure 14 Forecasting methodology

5.4.1

Market-related track

In this track, markets that are already tracked by IDC were used as the starting point.
The categories of software where E2.0 software is implicitly included are:
1.
2.
3.
4.
5.

Integrated collaborative environments
Messaging applications
Conferencing applications
Team Collaborative Applications
Other Collaborative Applications

We allocated a portion from these “source” markets to E2.0; after some deliberation, this
gave an estimated initial 2009 market size of €286m.
We estimated that 20% of the E2.0 market lay outside the market estimate above. This
took account of emerging product sectors that are too new and unformed to be taken
fully into account in the established markets we use as the starting point. This provided
a modified market size of €357m in 2009.
5.4.2

Vendor and product revenue track

In this track, we looked at the vendors in the market to sanity check the numbers from
our market-related check. To avoid duplication, the discussion of vendors and their
revenues is incorporated into the next sub-section, Understanding the E2.0 Players.
Our conclusion is that the vendor revenues are approximately $225 million (€162
million) from the large vendors (including the content and knowledge management
players) and $245 million (€167 million) from the niche players. This gives a total
market estimate of €329m.
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5.4.3

Software market size

The two market estimates are close, but there is still some difference. The vendor market
data suggests a slightly lower market in 2009 than the estimate derived from IDC
market data. However, the latter allows for a slightly “longer tail” to the E2.0 market
than our vendor-based estimate, and on balance we think this is the truer picture of the
market. We therefore intend to peg our total worldwide market size at €357m.
5.4.4

Growth rates

The clearest evidence that we have for growth rates comes from the vendors we
interviewed. These growth rates ranged from 20% for the nearest fiscal year to 2009 to
150%. That said, not all the vendors provided us with growth rates.
Despite the absence of any direct revenue, we suspect that IBM may currently be the
largest vendor in this space. The information it has supplied (see below) implies that
that the growth rate of its offering is significantly in excess of 18% year-on-year.
Growth of existing vendors is not the only market factor. There is also growth from new
vendors entering the market, including some major players like Oracle and SAP, the
second the third largest independent software vendors in the world, and also
salesforce.com, the leading vendor in the cloud applications (or software-as-a-service)
market. These vendors are effectively expanding the market by offering E2.0 products to
their existing user base.
From the user side, we believe that many organizations face a set of challenges that can,
at least in theory, be addressed effectively by E2.0. In order to match the cost advantages
enjoyed by competitors in China, India and other countries, organizations in the West
need to work more effectively with their intellectual assets, the vast majority of which
are embedded in the knowledge and expertise of their people rather than intellectual
property or process skills. We suspect that many large and currently successful
organizations will undertake change management initiatives using E2.0 as a central part
of the support system.
The other factor in growth rates is the E2.0 software is already reported as a portion of a
range of other types of software in IDC’s market forecasts.
IDC has used its judgment to allocate a portion of the revenue from each of these
categories to Enterprise 2.0 software across all the countries and regions of the world
required for this forecast. Furthermore, in all categories, IDC has allocated an increasing
portion of the category of software to Enterprise 2.0. The table below shows the overall
worldwide growth rates.
Table 7 Worldwide growth rates

Worldwide
growth rates

annual

2010

2011

2012

2013

2014

2015

66%

45%

35%

29%

25%

22%

There is of course some regional variation in the growth rates.
5.4.5

Final forecast

This leads to the following worldwide market forecast:
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Table 8 Worldwide market forecast

Worldwide

€m

€m

€m

2009

2010

2015

CAGR

357

595

2,271

49%

205

341

1,302

48%

Canada

3

6

36

60%

LATAM

2

3

32

76%

210

349

1,370

49%

18

28

95

48%

Australia

3

4

14

42%

China

9

16

83

63%

Korea

4

7

29

54%

India

4

6

25

52%

Rest of region

1

3

15

58%

TOTAL APAC

38

65

260

53%

97

159

559

47%

Rest of W&CEE

9

15

55

49%

MEA

4

7

28

53%

109

180

642

48%

Americas
United States

Total Americas
APAC
Japan

EMEA
EU

Total
region
5.4.6

EMEA

Growth rate comparison

Table 7 shows a comparison of growth rates for the global enterprise software market
for 2009 to 2014 of the growth rate for E2.0 software for 2009 to 2015. Despite the
discrepancy in years covered by the two forecasts, the conclusion very clear: growth
rates in E2.0 are much, much higher than in the overall software market, almost a factor
of 10 higher.
Table 7 Growth rate comparisons

Worldwide
software E2.0 software market 2009 market 2009 - 2014
2015
Worldwide

6.5%
Tech4i2 Ltd – IDC – Headshift 2010
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Americas

7.0%

49%

APAC

6.7%

53%

EMEA

5.7%

48%

5.4.7

Adoption rates

Though not an explicit part of the methodology, there is a set of adoption rate
assumptions in the forecast. Table 8 shows the number of users we expect to adopt E2.0.
Table 8 Total users of E2.0 by region

2009

2010

2014

Total Users (million) 2.7

5.2

54.2

Americas

1.5

2.9

34.3

APAC

0.4

0.8

9.3

EMEA

0.8

1.5

16.1

This number of users is growing faster than revenue because we expect that competition
with cause a significant fall in the price of E2.0 user subscription fees over the course of
the forecast.
Using email mailboxes as a surrogate for the population of the world's knowledge
workers, the penetration of E2.0 amongst knowledge workers is estimated in Table 9.
Table 9 Estimate of the portion of knowledge workers that will use E2.0 by region

2009

2010

2014

Overall

0.1%

0.3%

2.3%

Americas

0.2%

0.4%

4.5%

APAC

0.1%

0.2%

1.6%

EMEA

0.1%

0.2%

1.6%

5.5 EU market segments
We segment the EU forecast by four vertical markets:
Financial and Professional Services: This also includes IT services companies and
software companies and other IT companies except hardware.
Telecom, Transport, Media and Utilities: This includes telecommunications services
companies, transportation companies, radio and TV broadcasting and utilities.
Manufacturing: This covers all manufacturers, including IT hardware and telecom
equipment providers. Manufacturing covers also printing and publishing (magazines,
newspapers, etc). We have included agriculture construction and mining here as well.
Distribution: This includes retail/wholesale and hotels and restaurants.
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Note that we are excluding public services (government, healthcare, education) and
consumer from the market size and forecast, as the study focus is private enterprise. For
this reason, the EU forecast is lower than the market size given in the table above. In
addition, we segment the EU market between SMB (under 250 FTEs) and large
enterprise (250 and over).
Table 9 Market forecast by industry sector and size

2009

2010

2015

CAGR
20092015

27.4

43.2

114.9

27.0%

Telecoms, Transport, Media and
Utilities
13.2

22.1

68.9

31.6%

Manufacturing (incl agriculture
& constr)
30.7

49.2

209.6

37.8%

Distribution

9.1

13.1

50.9

33.4%

Total EU excluding public sector

80.4

127.6

444.3

33.0%

SMB

13.6

19.9

112.8

42.2%

Large Enterprise

66.7

107.7

331.6

30.6%

Total EU excluding public sector

80.4

127.6

444.3

33.0%

Total EU including public sector

97.0

158.9

559.1

33.9%

Finance
Services

and

Professional

Consulting services associated with Enterprise 2.0
From our interview program, we believe that there are two different levels of consulting
services that will be associated with E2.0. These two levels are:
1.

2.

Implementation services: the consultants implement the software for the
customer, setting up the system and importing any required content, and
advising on initial settings to respect, for example, and privacy issues. They may
also provide some training to the staff who are going to be responsible for
running the E2.0 system in the future. Essentially this is a technical engagement
with the customer.
Change management services: the consultants start assist the customer in making
a change in their business and part of the change will be facilitated by the
adoption of E2.0 software. This is essentially a management consulting
engagement that will include the provision of implementation services, though
this will be a comparatively small part of the overall project.

Figure 16 illustrates how the market fits together.
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Figure 16 Relationship between E2.0 software, implementation services and change management
services

As the diagram shows, IDC estimates the implementation services will be
approximately one to three times the cost of the software, while change management
services will be much more expensive, probably at least 10 time the cost of the software
and potentially much more. Indeed, such a project is not really about software, though it
does use the software as a vital element of the project.
A further complication is that customers adopting E2.0 software may not use
consultants for implementation. Also that only a relatively small portion of
organizations adopting E2.0 will do so as part of a change management program though we suspect a most of the companies that do will be very large organizations, and
so there is still an effect on the market.
As a result, there can be no exact numbers for the service market, but Table x1 is an
attempt to arrive at some "ball park" estimates through some simple assumptions. The
service lines are associated with new license purchases (there are differences from open
source and cloud-based services - fortunately these differences tend to cancel each other
out) and this table estimates a surrogate for new licensees from the total revenue.
Table 10 Example scenario for the associated services market

€m

€m

€m

2009

2010

2015

97

159

559

New license portion of E2.0
software
90

132

390

Potential
market

134

198

586

Potential change management
market
179

264

781

EU market for E2.0 software

implementation
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The table then uses the following assumptions to make estimates for the implementation
services and change management services markets associated with E2.0 software:
Table 11 Assumptions for the associated services market

% of market
services

using

implementation
50%

Implementation multiplier
% of the market
management services

using

3
change

Change management multiplier

10%
20

So for implementation services, the assumption is that 50% of the market uses
implementation service and on average pays 3x the license price for these services
Similarly for the change management services, the assumption is that 10% of the market
uses change management services and on average pays 20 times the cost of the licenses.
(Note that the 20% is the portion of the market value, not the individual customers, since
change management will be disproportionately used by very large organizations).
The result suggests that the implementation market associated with E2.0 was worth
around €134m in 2009 and will be worth €586m in 2015; similarly the change
management services were worth around €179m in 2009 and will be worth €781 in
2015.
At the risk of repetition, we warn that these are very broad market estimates and
therefore have a very high degree of uncertainty.
Main development trends
The key characteristics of the Enterprise 2.0 market in the EU27 are that it is:
1.
2.

3.

4.

5.

Small but rapidly growing market: compared to the overall software and IT
services markets, Enterprise 2.0 is very small indeed ($108 million in 2009 for E2.0
compared to $79.9 billion for the entire EU packaged software market)
Served by a mix of local and international players: The vast majority of the
international players are US companies, with Atlassian (Australian) being the
main exception. They have the advantage over the smaller European players of
greater resources and visibility, though some European players (for example,
Huddle) are growing strongly.
A pioneering market: In most EU organizations, Enterprise 2.0 is not yet
perceived to be relevant to the mainstream of the business. Some of the problems
that E2.0 addresses are present, but using a set of software tools to address them
is not seen as an option.
Many EU organizations that do see software as means of addressing these
problems will have tried to address them using software “Enterprise 1.0”
software such as knowledge management, content management and
collaboration tools.
However there are increasing number of organizations that do see Enterprise 2.0
as a way of addressing these problems in certain areas, including but not limited
to sales, marketing, research and development
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6.

E2.0 is therefore an area that is in transition from a market for a set of tools for
teams working together to a vital means of generating business value and
competitive edge.

Global comparisons
In order to reinforce our understanding of the global market, local IDC analysts have
contributed market profiles of the following countries:
1.
2.
3.
4.
5.
6.
7.

The United States
Canada
Australia
China
India
Japan
South Korea

These country profiles are in Appendix.
The following is a summary of our global comparisons:
1.
2.

3.

4.

5.

6.

The software markets have a range of characteristics, driven by a range of
economic performances, business culture and other factors.
Australia is an advanced market with a range of initiatives (some governmentled) in Enterprise 2.0, despite relatively weak growth in 2010. There is a mix of
E1.0 and E2.0 technologies in use in business of a range of sizes from 50 to 1000
and over. There are smaller Australian local vendors as well as Atlassian, a global
player. There are also companies with in-house developments. Australian
enterprise software vendor Civica has added E2.0 capabilities into its product
suite.
China is expected to grow strong in 2010. There is growing adoption of E1.0 and
E2.0 in financial services, telecom, government and manufacturing sectors, and
especially in large organizations, though growth is expected in smaller
enterprises in the future. There are local as well as international providers of E2.0
software active in the market. Chinese companies are trying to increase their
productivity and their knowledge building and sharing as well as increase
productivity with E2.0.
In India the government has been sufficiently confident in the economic situation
that it has begun withdrawing the financial stimulus package introduced in 2008.
There is strong interest in E2.0 from Indian conglomerates and telecom players
who are partnering with E2.0 software vendors. Manufacturing and construction
are areas of initial adoption, other sectors are proceeding more carefully. Overall
E2.0 is impeded by the lack of a robust connectivity infrastructure.
In Japan, the economy shrank by 0.5% overall in 2009 despite a growth of 1.1% in
the final quarter. Public debt was 192% of GDP at the end of 2009. Japan has high
broadband penetration and many web 2.0 initiatives, but E2.0 seems at odds with
Japanese business culture. This is expected to change and lead to strong growth
of E2.0 in Japan. International suppliers have partnerships in place with local
players for when this occurs.
In South Korea, there is a resurgent economy. Korea has the world’s highest
broadband penetration, and high adoption of Web 2.0 applications, but E2.0 have
not been as popular, possibly due to perceptions of confidentiality issues and
using social media during working time. However, attitudes are shifting, though
E2.0 has not yet passed its tipping point due to traditional business cultures.
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7.

In the US, growth has returned and with it positive sentiment towards inventing
in E2.0 software or any other software that can improve business performance. In
advanced companies, E2.0 is seen as an interesting way to increase business
results, while improving employee participation. E2.0 is therefore growing very
strongly and is entering the mainstream of US corporate practice.

In summary, Australia and China seem to be moving most positively towards adopting
E2.0 after the US. India is a way behind, hindered by local communications
infrastructure, despite there being a strong and growing technology sector. In Japan and
South Korea, E2.0 has not achieved traction yet due to business culture.

5.6 Understanding the E2.0 Market Players
In this portion of the study we have identified and described the biggest and/or most
innovative providers of E2.0 to the EU27, using desk research, existing knowledge and
contact with the vendors.
Our starting point was threefold:
1) The large multi-product software vendors that have begun to introduce products and
features into existing products. With notable exceptions of SAP/Business Objects and
Dassault Systèmes, the vast majority of these are based in the US
2) Dedicated Enterprise 1.0 vendors selling technologies such as knowledge
management, content management and collaboration that have begun to add Enterprise
2.0 capabilities. There are a great many of these companies, but many of the largest have
been acquired.
3) Important Enterprise 2.0 niche players that may be present only in a limited
geographical area
We quickly established that due to acquisitions and other factors, there is no clear
dividing line between the first two groups. Specifically, following a wave of acquisitions
in the previous decade, many of the large ‘dedicated E1.0’ vendors have become part of
the multi-product companies. Examples include IBM’s acquisition of Filenet, EMC’s
acquisition of Documentum and Oracle’s acquisition of Stellent. We have therefore
combined the first two groups.
5.6.1

Large multi-product software vendors and Dedicated E1.0 vendors

Companies in the combined category include:
Autonomy
Cisco
Dassault Systèmes
EMC/Documentum
Google
IBM/Lotus
Interwoven
Microsoft
Novell
Opentext
Oracle
Salesforce.com
SAP
Tata Consultancy Services
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Vignette
Zoho
5.6.2

Multi-product vendor revenue estimate

While nearly all these vendors publish their total software revenues, none publishes any
software numbers for their Enterprise 2.0 business or product lines. Also some Microsoft
have products that are not specifically aimed at E2.0 but are widely used in this context,
in particular Microsoft Sharepoint is widely used as an E2.0 platform.
Some of the vendors above so not charge a separate fee for their E2.0 software, including
SAP and salesforce.com. SAP has not shared its revenue intentions with us (their
StreamWork tool is currently free). However, salesforce.com says it will begin later this
year charging non-users of its CRM software for access to its Chatter tool.
We therefore have to estimate the E2.0 revenue based on the indirect information that
the vendors gave us. Our estimate is that the total E2.0 revenue from these vendors was
in the region of $225m (€162m) in 2009. Due to the lack of visibility there is quite a large
error margin. In view of that, we have tried to be cautious our estimate.
As with the revenue numbers, vendors are not disclosing growth rates, though many
are giving some qualitative information on growth. In particular, IBM has stated that
Lotus Connections, its E2.0 product, was the fastest growing product in IBM Software
Group’s ten-year history. IBM’s most recent quarterly report (for the quarter to 31
March 2010) shows its Tivoli product line (which does not include Lotus Connections)
growing at 18% year-on-year in constant currencies. Tivoli is effectively a portfolio of
products, and these products would have different growths above and below this
overall number. This implies that Lotus Connections is growing at more than 18% yearon-year, and probably significantly higher.
5.6.3

Dedicated E2.0 vendors

Representative vendors we see in this part of the market are:
Atlassian
blueKiwi
Connectbeam
Coremedia
Drupal
Global Kalp
Huddle
Jive
Lithium
Mzinga
SocialText
Traction Software
Weaver
xWiki
These are just a few examples of a myriad of software and other companies that see an
opportunity to launch products into this market.
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5.6.4

Dedicated E2.0 revenue estimates

In the vast majority of cases, we believe that revenue is a few million dollars (or euros) a
year or less. However, there are clearly some (and typically but not always) US-based
vendors who have total revenues in the tens of millions.
In estimating the dedicated vendors’ revenue, there are two different challenges:
1.

2.

Nearly all these companies are privately owned and relatively recent start-ups
and they are not obliged to publish any significant financial information. A few
have been very open with us about their revenue, but most do not disclose any
financial details.
There is a very “long tail” of vendors in this market that we have to take account
of. This is the case in many rapidly developing markets as software entrepreneurs
worldwide seek to exploit the opportunities being offered by this market.

An exception to the first point was Australian-founded (but now with substantial
operations in the US) Atlassian, which told us that it had 2009 revenues of $45m and
was expecting strong growth. Perhaps due to its open source roots and very open
corporate culture, Atlassian is unusual open about its revenue. All the other players we
interviewed that were as open were very much smaller. In contrast, the larger players
disclosed little or no financial information.
We estimate that the software market value from “pure play” vendors was
approximately $245m in 2009. This reflects that most players have only a portion of their
revenue from software – a large share also comes from consulting and implementation
services.
5.6.5

Vendor interviews

The following are the vendors that we have interviewed:
World players:
IBM/Lotus (US)
Salesforce.com (US)
Atlassian (Australia)
SocialText (US)
EU players:
Huddle (UK)
Coremedia (Germany)
blueKiwi (France)
xWiki (France)
APAC players:
Global Kalp (Australia)
Tata Consulting Services (India)
Weaver (China)
Summaries of the interviews with these vendors are contained in Appendix.
5.6.6

Global comparisons – top level

Key similarities were:
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1.
2.
3.
4.

Over half the vendors interviewed provide a full suite that integrates the three
strands of E2.0 (people, content and collaboration) and nearly all vendors provide
capabilities in two or more areas.
The trajectory of almost all vendors is toward a full suite that covers all three
areas, while maintaining strength in the “core” area that is at the heart of the
vendor’s differentiation from other players in the market.
Almost all vendors that were willing to disclose their growth numbers reported
strong growth, and some reported 100% or more
Some of those unwilling or unable to go “on record” over their growth
performance also said that growth was strong

Key differences were:
1.
2.
3.

5.6.7

Dedicated US vendors tend to be much larger than vendors from other regions
with the exception of Atlassian
European vendors were more likely to build multi-language capabilities into
their products from the start
European vendors were generally smaller (APAC vendors did not disclose their
sizes; Tata Consulting Services is clearly a very large organization, though this
does not tell use the size of its E2.0 product group).
What does the tool offer?

In terms of classification of what their tools offer, here are the responses we received
from the vendors:
Table 12 What does the tool offer – vendors’ responses

Vendor

Identifying
Finding,
Wiki/
people
with labelling
and collaboration/
expertise
sharing content authoring/
project work

Atlassian

Full suite

Yes

blueKiwi

Yes

Coremedia

Yes

(Yes)

Global Kalp

Yes

Huddle

Yes

IBM

Yes

Salesforce.com

Yes

Yes

Socialtext

Yes

Tata Consulting

Yes

Weaver

Yes

xWiki

Partial

Yes

(Yes)
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5.6.8

How is the tool delivered

Table 7 shows how the different vendors delivery their products to customers:
Table 13 Software deployment modes by vendor

On premise On premise On
license+
–
premise –
Open
maintenance subscription appliance
Cloud/SaaS Source
Atlassian

Yes

Yes

blueKiwi

Legacy
customers

95%

Coremedia

85%

15%

Global Kalp

Yes

Yes

Yes

Huddle

100%

IBM

Yes

Yes

Salesforce.com

Yes
Yes

Socialtext
Tata Consulting

Yes

Yes

Yes

Yes

Yes

Yes

Yes

9

2

Weaver
xWiki
Count of each
deployment
mode
6

2

2

As the table shows, there is a wide range of different deployment and payment models
in use, but cloud services are the most widely used, followed by ‘traditional’ on-premise
deployment paid for as an initial license fee with annual maintenance fees.
5.6.9

How is the tool used?

This table shows the number of vendors who said their product was used in the areas
listed at the top.
Table 14 Usage by area

Knowledge
sharin
g

Interna
l
Team
comm
counicati
working ons

Innov
ation
and
R&D

Atlassian

Yes

Yes

Yes

blueKiwi

Yes

Yes

Yes

Coremedia
Global Kalp

Sales
and
client
service
s

Yes
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engage
and PR ment

Yes

Yes

Yes
Yes

Yes

Extern
al
comm
unicati
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Yes

Yes
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Huddle

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

IBM

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Salesforce.co
m

Yes

Yes

Partial

Socialtext

Yes

Yes

Yes

Tata
Consulting

Yes

Yes

yes

Weaver

Yes

Yes

Yes

xWiki

Yes

Yes

Yes

Yes

Yes

Partial

10

9

7

6

9

3

Total
instances
each use

of

Yes
Yes

Yes

Yes

Yes

Yes

4

4

As the table shows, there is a very wide range of usage of E2.0 tools. However, there are
two slightly surprising conclusions:
1.
2.

There is comparatively low usage in innovation/R&D. This seems surprising,
since R&D activities in most large organizations requires an enormous amount of
collaborative work
Tools are not widely used for communicating with customers, as external
communications, marketing and PR, and customer/user engagement all received
quite low usage. However, this is a poll of vendors, not end users, so it represents
the supply market not the user market.

5.6.10 What size of organization uses the tool
Table shows the average of all the size splits from the vendors. This table is indicative
only, as in most cases either IDC has estimated the size splits for vendors, based either
on qualitative information given by the vendor, or the vendor respondent's own
estimates of the size split.
Table 15 Simple estimate of E2.0 revenue by customer size segment

Customer
segment
Portion
revenue

size
of

under 10

10-99

100-249

250 to 999

1000
more

4%

11%

11%

12%

62%

or

E2.0

As the table shows, most E2.0 revenue comes from the largest size sector. This table has
not been weighted by vendor size. This was not possible because only a few of the
vendors gave us information about their E2.0 revenue. This table is indicative only of
the revenue distribution.
5.6.11 Industry sector
Table shows the average of all the industry splits from the vendors. Again, this table is
indicative only, as in many cases either IDC has estimated the industry splits for
vendors, based either on qualitative information given by the vendor, or the vendor
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respondent's own estimates of the way that their revenue is split by these industry
categories.
Table 16 Simple estimate of E2.0 revenue by customer industry segment.

Customer
industry
segment

Financial
and
Professional
Services

Portion of
E2.0
23%
Revenue

Telecoms
Transport
Government
Media IT
Healthcare
Utilities
Manufacturing Distribution Education
32%

16%

13%

16%

Again, this table has not been weighted by vendor size because only a few of the
vendors gave us information about their E2.0 revenue. This table is therefore indicative
only of the revenue distribution.
5.6.12 Asia-Pacific attitudes
Unfortunately, supplier respondents from Asia-Pacific were considerably less
forthcoming than those we interviewed in Europe or the US. In particular:
1.
2.

Vendors were far less willing to be interviewed. Even though we were calling
them in their local language, most of the vendors we approached were unwilling
to participate at all.
The vendors we did interview were far less willing to give information about
their business.

However, it is clear that there is a developing market for E2.0 in the Asia-Pacific region.
Australia-based Global Kalp described how it was expanding its business around the
Asia-Pacific region to English-speaking countries.

5.7 Understanding the E2.0 Market Dynamics and Supplier Key Success
Factors
Prior to the start of the interview program, we begin developing hypotheses on market
dynamics and key factors for success in the E2.0 market. The hypotheses will be derived
from our reading of the literature, from internal knowledge and, as the interviews
progress, observations of vendors' experiences.
E2.0 Market Dynamics
The enterprise 2.0 market is at a very early stage of development in Europe. IDC
believes that though it is currently starting from a very
Is E2.0 a passing fad?
Before the conclusion above can be fully accepted one of the key questions is whether
this is just a passing fad that will be replaced by something else of whether this is a real
market for products that are increasingly playing a valued part in the way the
organizations deal with their business problems. Our research affirms that it is the latter.
Organizations are increasingly challenged by competition around the world, but
especially in the Western economies. New competitors are of course being generated all
the time, but the rise of India and China is having a permanent effect on the world stage.
Though the source of their increased power is their lower wage costs, both countries are
Tech4i2 Ltd – IDC – Headshift 2010

74

Enterprise 2.0 study

using this to make a permanent change in their role in the world, developing world
players of their own rather than acting as suppliers to Western companies.
Western organizations therefore face a mounting challenge to their market and
competitive positions. They cannot meet this challenge through incremental
improvements alone, useful though this will be. They must transform their businesses s
that they can far more effectively use all their resources to meet the challenge. E2.0 is
being seen as a key part of this process by change management specialists.
E2.0 offers the opportunity to:
1.

2.

3.

Identify people with expertise, knowledge or interest in a particular area and
linking to them. A key part of any organizations resources is the knowledge of its
people. In the past this has been the few with the key knowledge. But to survive
and thrive in the not too distant future organizations will have to use the
knowledge of all its people, not just the few 'experts'.
Finding, label (tag) and share useful content or information wherever it may be
located. Most organizations have enormous volumes of content in their
possession, but it is up to individuals to find the useful parts themselves. Making
content come alive through tagging will make it available for smarter decision
making throughout the organization
Improve that way that organizations collaborate. Collaboration has always been
necessary for all large organizations, but previously the tools available have been
inadequate or overly prescriptive for many of their potential uses. A new
generation of collaboration capabilities have on the idea of the Wiki principle, but
with modifications seems the way to make collaboration especially at a distance
and over multiple time zones to be far more effective.

These are by no means the only capabilities needed by organizations seeking to
transform themselves. Indeed many other tools already exist in CRM, ERP and HRM
financial systems. But these operate mainly in the existing structure. Organizations need
to work across existing structures as well as within.
These challenges may seem only applicable to large organizations. This may be the case
at first, since they will be facing new and transformed old competitors sooner than
smaller local organizations. However, to survive and thrive in the new world, they will
have to transform themselves to work more effectively as well.
Europe following the US
As with most technology-focused innovations, European organizations are lagging the
US in their uptake of the technology. The vendors we interviewed consistently
described key differences in purchasing and adoption process between the US and
Europe.
1.
2.

In the US, purchase decisions tend to be comparatively rapid, and once the
decision is made, the purchasers tend to move rapidly to full implementation.
The project tends to be regarded as strategic by management.
In Europe, purchasing decisions tended to take much longer, and the
implementation that followed was usually a pilot project in one small area that
would take multiple years to escalate into an organization-wide implementation.
The project tends to be regarded as tactical by management.

There are some potential explanations for this difference. Unless the organization have
been formed through multiple mergers, US organizations tend to be more
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technologically homogenous than those in Europe, where in contrast systems have often
been selected and implemented independently in different countries and regions. The
US generally has only one language and currency to deal with, which is not the case in
Europe. The US also seems more open to exploiting technology, whereas in Europe,
unknown risks can sometimes outweigh known benefits. Finally, like many technologyled innovations, E2.0 has emerged in the US and there is therefore a more mature (or
perhaps "less immature" would be more accurate) supply side in place.
However, the need to introduce radical change in European organizations is arguably as
great as with the US counterparts. One external symptom is that economic recovery in
Europe is currently lagging that in other parts of the world.
From the vendor interviews, it seems that it is the UK and those nations with a
reputation for being comfortable with doing business in English (such as Benelux and
the Nordic countries) that are adopting E2.0 first. This is because many of the tools are
not yet fully localized. There is a rapidly developing local supply side developing in
Europe, with vendors like blueKiwi, Coremedia, Huddle and xWiki, which all report
good growth, but the US vendors are larger and more developed in every aspect except
localization.
Business projects vs. IT projects
We currently see a mix of two approaches to E2.0. The first is where the part of the
business has decided that it needs an E2.0 tool, either to support its current process or to
enable a change in the way work is done, The E2.0 tool therefore has a specific purpose
though it may be used for other things.
The second approach is typically where there is primarily an IT-driven project to
introduce the tool and let the users discover how to use it - allow usage to emerge as
users explore the tools they have been given. For example, Atlassian Confluence is a
wiki-based E2.0 tool used by IT departments for collaboration. Atlassian has also started
to spread into the wider business environment.
While vendors have reported successes with both approaches, we believe that ultimately
success will be derived from business-led innovation rather than IT trying to enable the
business to innovate. Business people must determine the tool that fits their business
best.
Cloud-based E2.0 adoption and sensitivity over security and confidentiality
Nearly all the E2.0 tools we included in our survey of vendors were available as cloud
services - indeed more tools are available this way than as "conventional" on-premise
software. This situation will continue as providing software as a cloud service is seen as
a better business model by the investment community which ultimate funds software
start-ups.
A forthcoming IDC report will show that acceptance of cloud based software is high in
Europe but not complete. In addition, the interviewed vendors said that offering their
software as a cloud service was not a barrier to sales. However, that said, it was clear
that the companies interviewed had taken specific steps to reassure customers of the
security of the service and of their data placed on the service.
However, our research shows that there is still a portion of user organizations that are
reluctant to use cloud services for services that they regard as mission critical to their
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business. It is not clear whether this reluctance will disappear as E2.0 become more
mission critical to many organizations.
Employee Privacy Concerns
While there is evidence that implementations need to take privacy concerns into
account, there is no current evidence that privacy is a block on enterprise 2.0 in key
countries within the EU.
There are at least two factors behind this. Firstly, the rise of personal social networking
has made people more willing to place personal information in the public domain. Of
course there are differences between what they place on a consumer-oriented website,
and what information they may place directly or indirectly on an Enterprise 2.0 system.
Secondly, when E2.0 is part of a change management project, user concerns will
necessarily be taken into concern and addressed, since user adoption of the E2.0
system(s) will be a key part of the project. Alternatively, when the adoption of E2.0 is
viral within a work environment, some users will be reassured by colleagues adopting
the system and others may decide not to participate initially and join later when it
becomes the "new normal" and benefits to individuals are established.
However, it seems inevitable that privacy concerns will come to the surface as E2.0
becomes more widely used. Potentially, it will only take one instance of an employee's
contributions via an E2.0 tool to be used in an annual appraisal to make this a huge issue
for trade unions and works councils. Vendors and implementers need to work closely
with their customers to make sure they understand the issues clearly.
Embedded Enterprise 2.0
One of the initial hypotheses of this section of the study was that "embedded" E2.0
facilities (in other words, E2.0 capabilities built into other kinds of software) would be a
very important element of the market. This is one hypothesis that currently has little
supporting evidence, at least in the EU.
Nevertheless, we believe that this will change. In particular, we believe that
salesforce.com's Chatter tool, which is integrated with its CRM applications, may lead to
this change. According to the company, Chatter has been enthusiastically embraced by
the companies in the pre-release beta program (where the software vendor provides a
small group of users with advance access to the software in order to identify any
problems there may be with the software ahead of the launch). Indeed, it was so popular
that many other salesforce.com customers wanted to join the beta program, and as a
result the company expanded the beta program from 100 customers to over 1000.
Chatter (and E2.0 capabilities in general) will be widely emulated if Chatter carries on
being anywhere hear as popular amongst salesforce.com's users.
With Chatter, salesforce.com has offered what appears to be an extension to the E2.0
model in "socializing" business data. Using Chatter, a data object can have a "home
page" and users can follow the data object and receive updates when the object is
updated. This is extending the idea of "tagging" data.
Vendor Key Success Factors
What do vendors have to do to succeed in this market? Specifically, what can EU based
vendors do to win market share? While US players may have an early lead, the market
is at an early stage so there is potential for the existing and new EU-based vendors to
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carve out a share of the market. In the following paragraphs, we have translated the key
success factors for this market into advice for vendors of E2.0 products and services to
consider.
Localized software and services
One advantage that EU players have is that they start out in a multi-lingual, multiregulated market. An intrinsic understanding of how to build and implement software
for such a market will be an advantage in the EU and worldwide. This is one element
that many US vendors stumble over - they build for a monolithic culture and localize
later over successive iterations.
Market leadership
Do not being content with being an also ran in a market. Instead, ensure you choose a
market segment where you can become a leader in at least one area, and eventually the
market leader. You need to be ambitious in your goals.
Identify and articulate what you will do for your customers
Software vendors who can clearly articulate what benefits their products and services
will bring to customers will stand a chance of winning a hearing while those who are
vague will not. Vendors do need to be sure that they are articulating benefits that are
important to customers, and preferably a set of unique benefits.
Address business needs
For most vendors, addressing business needs rather than technology needs will gain
more market share. E2.0 is essentially about doing business in a different and better
way. Certainly there are technical problems with this, but foremost customers will buy
for business value.
Keep close to IT departments
Make your products and services ones that IT departments feel comfortable to advocate
to their business units. In particular, do your best to ensure that implementing your
software or using your services is not going to cause unnecessary burdens to IT
departments. It is a big mistake even for a start up software vendor in one of the hottest
areas of the market to provide software that is a nightmare for IT to deal with.
Provide proof of effectiveness
As soon as possible, develop reference customers, testimonials and other measures to
show that you have generated the business value that you are promising new
customers. It will be even better if you can persuade some customers to speak on your
behalf to prospective (but non-competing) customers, which surprisingly many
customers are willing to do.
Reassure on security, availability
As a new vendor to your customers, you will need to do your utmost to reassure
customers that you are trustworthy, in particular that your service is secure, customers’
data is protected and your systems are built for high levels of availability.
"Eat your own dog-food"
If you are not using your own products (or services), how can you expect your
customers to believe in its effectiveness? In Silicon Valley this is known as "eating your
own dog-food."
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Establish access to capital
If you are a software start-up, then you will need access to capital. Even existing players
moving this market should carefully consider their capital availability. With cloudbased services, you have to have a service to offer before you will have any revenue.
Depending on the choices you make, it could take a year or more before your service can
bring in any revenue.
Connect to existing applications
At some point, most E2.0 systems will need to connect to existing application, for
example to mine and automatically tag the content within these applications
Consider open source can destabilize competition
Offering its product as commercial open source has been used by Atlassian with
considerable success. In particular it has enabled Atlassian to engage with a range of
partners who are extending the software for customers, and some of them are involved
in "crowdsourcing" the localization of Atlassian's products. However, the price of
Atlassian's strategy is comparatively low prices for its products, which means that it
must succeed (and largely has succeeded) in building a mass market.
Suites will win over individual products
Existing E2.0 vendors are adjusting their products to cover a complete range of
functionalities. While you need to offer distinguishing capabilities in one area, you need
to be able to provide a full suite of capabilities as users link together the different areas
of your software capabilities to meet their needs.
Be change management ready
There is going to be a wave of change management implementations throughout Europe
and most of the Western World as organizations seek to re-invent themselves. This will
happen first with the very largest organizations, but will ripple down into mid-sized
and smaller organizations over time. It will be vital to the success of any E2.0 player to
participate in this process, whether as a software vendor, consulting services vendor, or
in some other role.
Dealing with privacy concerns of users is necessary for success in the EU
Some of the vendors reported that this was not an issue they had encountered in France
or Germany, but others made it clear that they had felt obliged to make allowances for
privacy concerns, and ensure that the Works Councils were involved in change
management processes.
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6 Does E20 matter? Exploring the macroeconomic impact
From the analysis conducted on the previous evidence and on the literature that might
be of interest for this project we can gather the following information:
1)
There exist no statistical evidence on cost and benefits of E2.0 adoption nor on the
impact of E2.0 adoption on productivity and growth. However there are some very
interesting cases, which become even more interesting in light of the literature discussed
at 2) and 3) Notice that values for benefits of E2.0 adoption are not provided in such
cases. This basically means that we have no numerical evidence on the economic impact
of E2.0 at the firm/organization level. Other surveys (InformationArchitectedInc, 2009)
confirmed that only a small minority of adopters (23%) has been able to prove a positive
ROI for their initiatives after their implementation.
2)
There exists an interesting and growing literature on the role of open innovation
as an alternative source for value creation. This literature stresses the role of information
(from suppliers and customers; related to R&D and product and process innovation) as
drivers of innovation for firms and organization. This mode of innovation creation tends
to work well in structures that are more flexible and more “horizontal”. Even if we have
not found so far any strong statistical result on the impact of open innovation on
productivity and growth (or some other metric for net benefits), there exist some cases
studies, which -together with the theoretical literature- allows us to reach some
conclusions on the relationship between open innovation and management models. It is
also useful to note that E2.0 can be considered as an enabler for open innovation and
this allows us to relate E2.0 to the literature on open innovation.
3)
There exists a large literature measuring the impact of ICT on productivity and
growth. Some of this literature is based on macro evidence, while other is based on
meso/micro data. For us the most interesting one is the literature based on micro data,
because only at the firm (or better, plant level) we can hope to capture the changes in
organizational structures and ICT investments that can lead to higher productivity or
higher growth. In fact, there exists robust evidence that shows how ICT adoption is
productive only when related to changes in organizational design and management
structures. These results are very important for us because they show how managerial
change is a driver for higher productivity (together with ICT investment) and because
they show that the type of managerial changes that is often associated to a higher
returns from ICT investment is of horizontal nature. This is exactly in line with the type
of collaborative management schemes that E2.0 calls for. In fact, E2.0 can be interpreted
as a tool enabling faster and better communication between knowledge workers, which
is what most of the management changes cited by the literature consist of.
In light of the above points, we here:
a) review the evidence on impact of enterprise 2.0 from the case studies and from the
literature
b) review the (mostly empirical) literature on ICT and organizational change, focusing
on the implications for E2.0;
c) review the (mostly theoretical) literature on open innovation and clarify how this can
be interpreted in terms of E2.0;
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d) integrate the three previous input to derive implications for E2.0 adoption based on
the empirical and theoretical results already cited

6.1 The impact of E20: mapping the evidence from the cases studies
Current debate in the literature and in the blogosphere has proposed on a set of benefits
of adopting E20 solutions. Among others, Hutch Carpenter proposes a hierarchy of
benefits adapted from Maslow’s hierarchy of needs. This is a useful departure point for
our reasoning, insofar it remarks how the importance of the benefit is inversely
proportional to its

Figure 17: hierarchy of benefits of E20 (source: http://www.cloudave.com/link/maslow-s-hierarchy-ofenterprise-2-0-roi)

On cost savings, there is evidence that E20 helps reducing internal emails for
exchanging different versions of documents. This could reduce substantially email
storage costs: according to NewsGator4, “one Fortune 100 manufacturing company

4

http://socialcomputingjournal.com/viewcolumn.cfm?colid=836
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calculated that a simple 2 percent reduction in email volume could save $2.6 million per
year”. Secondly, E20 helps reducing travel costs by making more efficient the remote
collaboration of dispersed teams. Reduction of travel cost and time is indicated among
the top 5 key drivers for E20 adoption in the survey conducted by “The Adoption
Council”. In the case studies we examined, several cases confirm that email reduction is
one key area of impact, with companies such as Westaflex reducing internal email by
80%. Pfizer on the other hand states that 76% of decision makers were saving more than
30 minutes a week thanks to the tools implemented.
Secondly, E20 can represent a revenue generating opportunity, by providing new
product and process ideas, as new contacts with potential customers. In the case studies
we examined, we have seen how USEO has gained 4 new customers through its online
community of 1000 participants.
Thirdly, opening up conversations with customers is likely to gain customer satisfaction
through better understanding of customer needs. Public customer feedback and new
product ideas are likely to positively impact on their satisfaction, and better
coordination during project implementation. In our case studies, most applications were
internal, not open to customers. However, cases such as aRway confirm that projectrelated wiki and micro-blogging have been instrumental to the achievement of
collaboration with customers, ultimately leading to higher customer satisfaction rates.
Employee engagement and satisfaction is a key impact of Enterprise 2.0. It is often
mentioned that employees are the most important source for innovation in a company.
E20 enables better connection and integration between employees, which are better able
to express and contribute to the company development and receive recognition for it.
And better employee engagement has significant influence on the performance of the
company: Companies on Fortune magazine's annual list of the "100 Best Companies to
Work for in America" between 1998 and 2005 returned 14% per year, compared to 6% a
year for the overall market, according to Edmands 2010. In our cases, KPN shows how
an open approach to internal negotiations through their blog has been able to generate
positive sentiments towards management. However, our cases also show that successful
cases of enhancing employees’ satisfaction have not been caused by the simple adoption
of E20 solution, but rather by the implementation of the solution in an already positive
cultural context of employees engagement.
E20 radically improves cross-organisational collaboration, by facilitating direct personal
contacts between employees and increasing transparency and awareness. The scholarly
case of Intellipedia presented by McAfee (2009) shows how through the adoption of
wiki-style software, a radically new culture of collaboration has been introduced
between the different US intelligence agencies. In our cases, several companies use wiki
and microblogging for making collaboration with partners and customers more fluid
and increasing awareness of a project’s progress. For example, A&O uses is for
collaborating “on the fly” with external consultants. USEO uses its community do
further develop project and prospective collaboration. ArWay use their wiki space to
work with partner companies. Overall, increased collaboration across organization
seems to happen mostly on an operational project-basis, while the adoption of more
strategic open innovation approaches for new business generation across organization is
far more rare.
An innovation culture is both a prerequisite and an outcome of E20 solutions. By
adopting open idea brainstorming, many companies have been able to increase the
quantity of idea generation in the organization, increase the quality of the ideas
generated and reduce time-to-market of those innovation. As Burt (2003) demonstrates,
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the level of connectedness of an employee has a significant impact of the quality of the
ideas generated. Furthermore, the open publication of ideas through tools such as
Uservoice significantly increase the level of attention that can be given to the idea.
Secondly, the immediate publication of the idea generates incentives to employees to
propose these ideas, as colleagues by inspiration and imitation are induced to propose
other ideas. The case of Intuit reports that after the introduction of E20 solutions, the
rate of ideation went up by around 1000% and the amount of participation was up over
500% and time-to-market was reduced from 13 to 5 months5. In our case studies, Pfizer
has been implementing E20 applications for their research teams in order to facilitate
cross-discipline information sharing. A&O was able to increase the rate of collaboration
and innovation across their dispersed teams. KPN involved a large number of
employees as test users of a new product.
Finally, organizational agility indicates the capacity of companies to adapt and take
advantage a rapidly changing environment. It is now a well-accepted truism that the
rate of change has been accelerating dramatically over the last twenty years. E20 tools
provide key support to seeing changes in the market faster, shifting resources in
response to new opportunities, mixing incremental and disruptive innovation, moving
on from initiatives, programs, markets, products that no longer work, empowering
employees to recognize opportunities and threats themselves, and act accordingly.
Crucially, they enable the faster integration of new hires through a combination of
formal and informal learning. In our cases, companies such as Westaflex benefited from
higher capacity to avoid costly mistakes, deal with changes in their workforce,
integrating new recruits. USEO uses its community to be more aware and in touch with
market developments. Pfizer’ decision makers argue that after the introduction of the
new solutions, the access to strategic decision-making information has improved.
In summary, E2.0 can provide solution to the following real problems:
1)
How to capture a company engineering knowledge and deliver it fast to new
hires without major training costs;
2)
How to create a sense of community, which ultimately has a positive impact on
workers’ productivity
3)

How not to miss important info on new trends, new markets, new technologies

4)
How to proficiently connect info coming from different sources so that a broader
picture can be obtained and more efficient decisions can be taken
5)

How to use productively info that are dispersed among millions of individuals

In all these cases there is a potential scope for an IT that is able to collect and share
dispersed info in a collaborative environment. E-mail and Instant messaging are useful
for one-to-one or one-to-many communications but they are not the best tool when the
purpose is to develop and make accessible knowledge to a group. For this purpose –
borrowing the terminology from McAfee- “channels” are not the first best. “Platforms”
can do more and better: they permit the collection of digital content where contributions
are globally visible and persistent.
At this stage it is very useful to bring into the picture a revised version of the Causal
Loop Diagram (CLD) that we presented in the Tender. This will help us to see more
5
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clearly the implications for E2.0 of the literature reviewed below, with a special
emphasis on sectors and firm’s size.

Figure 18: the Causal Loop Diagram of Enterprise 2.0

The role of the CLD is one of specifying the different channels though which causaleffect relationship work in shaping the overall impact of E2.0. We propose the following
relationships for the potential impacts of E2.0 on the economy:
A)
Direct effects: First we have the effect on GDP growth coming from the increase
in revenues/market shares and profits for E2.0 producing firms. We expect this effect to
show up within the ICT producing sector (in terms of increased sales, revenues, profits,
employment). We should also take into account that the development of E2.0 might
induce adverse effects on other ICT producers (E2.0 is likely to be a substitute for other
types of software, and this might reduce the overall impact of E2.0 on such sector).
B)
Indirect effects: these are effects that are going to be produced within ICT using
sectors. Among these we distinguish between first and second order effects.
First order effects:
1)
Increase in productivity by E2.0 users. The idea is that these are applications that
enable workers to produce more in a given time unit, given available ICT and non-ICT
capital. Given the nature of the tool, this increase in productivity arises mainly because
of knowledge sharing. E2.0 is supposed to decrease the costs and increase the benefits of
knowledge sharing, which should lead to increased knowledge sharing, which then
might have some first order effect on productivity per se (workers share better ways of
doing things) but might also give rise to some additional effects (second order effects:
see next). We should also consider the possibility that E2.0 has a negative impact on
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knowledge sharing (due to organizational complexity) or that it has a negative impact
on productivity (for instance due to software complexity).
2)
Changes in the capital/labour mix. This effect is likely to be higher when a firm
without previous ICT adoption chooses to adopt E2.0, compared to a situation when a
firm, already adopting ICT, moves to E2.0. The idea here is that E2.0 applications,
besides making workers more productive, induce capital-labour substitution (less
unskilled labour and more ICT capital) or labour-labour substitution (less skilled labour
in favour of more skilled labour). This is particularly true for E2.0, which is very much
related to horizontal company structures, where everybody is able to provide inputs to
production (and hence, by definition, has some skills in ICT and hence is skilled).
Changes in the capital/labour mix are likely to produce effects on productivity that
should be added to those considered at point B.1) (which are computed for a given
capital/labour composition).
Second order effect:
1.

knowledge sharing lowers the costs of innovative activity (including R&D) and
hence might reinforce the direct effects previously described. This is due to the
very nature of E2.0, which is horizontal and incremental.

Because of the lack of micro-data on quantitative impact in the cases studies, we here
place the adoption of E20 in the wider theoretical framework on the impact of ICT on
productivity, growth and innovation, and then review the findings of the case studies in
this light through the Causal Loop Diagram.
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6.2 ICT economic impact: an introduction
Information and communication technologies (ICT) have drastically changed society in
the last quarter of the century inducing unexpected qualitative and quantitative
changes. Engineers, economists, sociologists and, more in general, media experts and
commentators have debated the effects of the ICT revolution on our lives.
During mid eighties and early nineties, the main focus in the empirical literature on
growth was on the determinants of productivity growth. In particular, among these,
information and communication technologies (ICT) were considered to play a central
role. The discussion was stimulated by the famous sentence of Robert Solow (1987):
“You can see the computer age everywhere but in the productivity statistics” (the so
called Solow paradox or productivity paradox .
This quote was actually expressing concern that, while investment in ICT during the
eighties and early nineties was growing exponentially in the U.S. and quality-indexed
prices for computer were rapidly (and exponentially) falling, productivity in the Service
industry, in which about 80% of IT investment is made, was actually stagnating.
In the mid 90’s the academic literature was quite split: on the one hand you have those
claiming that the ICT revolution had a major impact on productivity (both at the micro
and at the aggregate level, see Brynjolfsson and Hitt, 1995 and Jorgenson and Stiroh,
1995) while on the other one you have those claiming that there was no evidence of
positive correlation between TFP (i.e. the part of output growth that cannot be explained
by input growth) and investment in high tech capital. In fact some studies document
that labour productivity in the US declined among sectors that are heavy users of hightech capital (see Roach, 1989), casting doubts on the idea that the technological
revolution has increased average labour and multifactor productivity .
As Brynjolfsson write it: there are “two central questions which comprise the
productivity paradox: 1) Why would companies invest so heavily in information
technology if it didn’t add to productivity; 2) If information technology is contributing
to productivity, why is it so difficult to measure it?”.
There exist several reasons why the effects of the IT revolution of growth were not fully
visible by the mid 1990’s.
First, there exist a lack of accurate quantitative measures for the output and value
created by IT. Measuring the value of IT capital is per se a very difficult task, which
depends dramatically on the depreciation rates we use. But an additional problem arises
when we try to measure the impact of ITs on productivity. The problem is very specific
to the service sector, where ITs are mostly used: measuring productivity in such sector is
very difficult. And this is more true when we think that firms or organizations often
invest in ITs with the intent of improving quality of processes or products. Unless our
data allow us to capture this type of effects, we are doomed to see no effect of IT on
labour productivity. These problems are exacerbated once macro data are used.
Second, the effect of the IT revolution on GDP growth is proportional to the IT capital
stock existing in an economy. So, even fast technological progress in the IT sector cannot
have a major effect on the overall economic performance if the IT capital value is low
relative to other capital values. Moreover, in IT create values that is not easily measured
(like intangible capital) we incur the risk of apportioning to TFP growth that is due to IT
and its complementary inputs.
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Due to these problems, the empirical literature on the impact of IT on growth has opted
for sector or firm level data, since only at a very disaggregated level we can hope to
capture evidence of the multifaceted improvements that IT’s can provide.
Moreover, different avenues have been followed. Some authors have looked at the
impact of ITs on consumer welfare, while others have tried to measure the impact of ITs
on firms productivity using a growth accounting exercise. Other scholars have argued
that the impact of IT investment on productivity (however measured) is likely to show
up with a lag, due to the need of company restructuring. Studies of this type are
Bresnahan et al. (2002) to be reviewed later.
A major concern however remains. To use Brynjolfsson and Yang words (see
Brynjolfsson and Yang, 1996): “it is possible that the benefits of IT investment are quite
large, but that a proper index of its true impact has yet to be identified. Traditional
measures of the relationship between inputs and outputs fail to account for nontraditional sources of value”. Such a problem is particularly evident for E2.0 technology.
Again, quoting Brynjolfsson and Yang, “the sort of benefits that managers ascribe to
information technology- increased quality, variety, customer service, speed and
responsiveness- are precisely the aspects of output measurement that are poorly
accounted for in productivity statistics as well as in most firms’ accounting
numbers…The measurement problems are particularly acute for IT use in the service
sector and among white collar workers”. Notice that similar problems occur with
respect to IT-enabled product innovation: it is very difficult to express a value for
variety. These aspects lead Brynjolfsson and Yang to conclude that “Increased variety,
improved timeliness of delivery and personalized customer service are other services
that are poorly represented in productivity characteristics. These are all qualities that are
particularly likely to be enhanced by information technology. Because information is
intangible, increases in the implicit information content of products and services are
likely to be under-measured compared to increases in material contents”.
One can always hope that such measurement problems are larger for the econometrician
than for the market and hope that stock market evaluation reflects the value of
intangibles. An alternative to this is a search for better measures of IT benefits (and
costs), such as multidimensional indexes that take into account directly the various
reasons usually connected to investment in IT (such as better responsiveness to
customer, increased coordination with suppliers, quality of output, etc.). Evidence on
this is however difficult to obtain in representative samples and the existing studies are
mostly case studies or sector-specific studies.
This literature review will proceed as follows. First we will review the literature based
on growth accounting, which, mostly using macro or sector data, tries to estimate the
impact of ICT on the rate of growth of a country or sector. This literature, by
construction, is more able to capture the role of ICT production that the impact of ICT
usage and hence can at best provide a lower bound for the overall impact. Then we will
move to a more micro oriented literature which goes beyond the growth accounting
methodology and tries to estimate the impact of ICT adoption more than ICT
production on productivity and growth (i.e. indirect more than direct effects). Finally
we will look at open innovation, organizational change and then connect the main
findings of this literature to E2.0.
ICT definitions
The main feature of ICT is that, at the same time, they are at the root of many goods or
services (think of computers and internet) but they are also enablers for the production
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of other goods and services (for instance those that utilize computers and internet). In
particular, they play a substantive role in the generation, storage and transmission of
information, and in the reduction of market failures related to information asymmetries
(which allows for positive externalities). In this sense, ICT can be defined as information
tools that enable economic processes and reduce market failures due to lack of
information.
Due to its horizontal nature, ICT is often defined in terms of sectors in which it is used
or produced. Sectors producing ICT are generally recognised as having a significant role
in explaining the impact of ICT on growth (Gordon, 2000), at national or regional level,
but sectors using ICT can play a very important role in accounting for observed growth
performances (van Ark et al., 2003).
In 1998, OECD member countries agreed to define the ICT sector as “a combination of
manufacturing and service industries that capture, transmit and display data and
information electronically”. This definition, based on an international standard
classification of activities (ISIC Rev. 3), was considered to be the first step towards
obtaining some initial measurement of ICT sector core indicators.
To be included in the ICT sector, a manufacturing industry must:
•
fulfil the function of information processing and communication, including
transmission and display;
•
and/or use electronic processing to detect, measure and/or record physical
phenomena or control a physical process
A services industry is classified in the ICT sector if it carries out the function of
information processing and communication by electronic means.
One important feature of the OECD definition of the ICT sector is that it breaks the
traditional ISIC dichotomy between manufacturing and service activities. Activities
producing or distributing ICT can be found everywhere in the economy. By identifying
the key sectors whose main activity is producing or distributing ICT products, this
definition constitutes a first order approximation of the ‘ICT producing sector’. Mapping
products to activities would allow a more precise quantification of ICT-related
production, value added and employment, both within the core ICT sectors and in other
sectors of the economy.
The practical distinction between ICT producers and ICT user industries, and between
high/low ICT use intensity, is arbitrary, as there are few industries that do not use ICT
at all, so that the definition of some cut-off point is necessary. Different authors adopt
different classifications.
Table 1 reports the detailed industrial classification proposed by van Ark et. al. (2002).
This classification is not necessary the best one, but it has the desirable property of a
good degree of robustness when applied to cross-country analysis. In fact, the authors’
main concern is to group similar industries together across countries. The group of ICT
producing industries (distinguished from the group of intensive ICT using industries) is
derived from a classification by the OECD (2002), that includes industries producing
ICT hardware, software and ICT services, modifies to different extents the classification
proposed by Stiroh (2002) and uses the International Standard Industrial Classification
(ISIC) Rev. 3. In order to distinguish between industries that use ICT more or less
intensively, it is chosen to rely on the flow of capital services from ICT in total capital
services (though sometimes data availability limit the actual implementation of this
procedure).
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ICT-producing industries

Less-intensive ICT-using industries

ICT-producing manufacturing

Other Manufacturing

Office, accounting and computing machinery

Food products, beverages and tobacco

Insulated wire and cable

Textiles

Semiconductors
components

and

other

electronic

Leather, leather products and footwear

Communication and broadcasting equipment

Wood and products of wood and cork

Radio and TV receivers

Pulp, paper and paper products

Medical and measuring
industrial process control

equipment

and Coke, refined petroleum products and nuclear
fuel

ICT-producing services

Chemicals and chemical products

Post and telecommunications

Rubber and plastic products

Computer and related services

Non-metallic mineral products

ICT-using industries

Basic metals

ICT-using manufacturing

Fabricated metal products

Wearing apparel, dressing and dying of fur

Motor vehicles, trailers and semi-trailers

Printing and publishing

Other Services

Machinery and equipment

Repairs

Electrical machinery and apparatus, excluding
insulated wire
Hotels and restaurants
Precision and optical instruments, excluding
ICT instruments
Transport and storage
Building and repairing of ships and boats

Real estate activities

Aircraft and spacecraft

Other business services (non-professional)

Railroad equipment and transport equipment

Public administration and defense; compulsory
social security

Miscellaneous manufacturing and recycling

Education

ICT-using services

Health and social work

Wholesale trade

Other community, social and personal services

Retail trade

Private households with employed persons

Financial intermediation

Extra-territorial organizations and bodies

Insurance and pension funding

Other Industries

Activities related to financial intermediation

Agriculture, hunting, forestry and fishing

Renting of machinery and equipment

Mining and quarrying

Research and development

Electricity, gas and water supply

Professional business services

Construction

Table 17: Grouping of ICT producing, ICT using, and less intensive ICT using industries (Van Ark et
al., 2002a)
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Theories on the impact of ICT on productivity and growth
This paragraph discusses the main links between ICT and productivity. The attention is
focused on providing the economic explanations of how ICT affect growth
performances. The main drivers through which ICT improves productivity can be
summarised as follows:
1. ICT are an example of a General Purpose Technologies (GPT), i.e. a technology that
can be applied to several production processes and that can give rise to clusters of
innovations (combinatorial innovations), though a lag is usually observed to allow firms
to adapt to new technologies;
2. Learning by Doing, Using and Communicating are related to the adoption and use of
ICT;
3. ICT can induce organisational change as firms try to expand the production
possibilities set;
The former items will be discussed in the reminder of the section.
General Purpose Technology, Co invention and adjustments
Bresnahan and Trajtenberg (1995) interpret ICT as a general purpose technology (GPT),
i.e. a technology that is not employed in a particular field but it can benefit many
economic sectors (for example the invention of the railway at the end of XIX century or
of the radio at the beginning of the XX century or of the electricity). According to the
authors, a general purpose technology is not so useful per se, but it is very useful
combined with other inventions (called co-inventions). Indeed the use of ICT, in many
contexts, is not direct but it is mediated as it requires the development of other
technologies that are specific to the ICT user sector. Thus, ICT are responsible for
increases in the productivity in the whole economy, thanks to the fact that they are not
related to a specific sector. This allows for spillovers associated with a GPT: 1) vertical
spillovers between the GPT sector and a particular productive sector in which the GPT
are applied, 2) horizontal spillover between different sectors where GPT are applied.
ICT can also be viewed as a form of combinatorial innovation (co-inventions): when a
couple of innovations are combined together, new and different applications are
possible. Schumpeter observed that the nature of ‘combinatorial combination’ in some
innovations were the main reason why innovations usually emerge in clusters over
time, basically because when a radical innovation comes to life, other applications, in the
form of incremental innovations can be easily implemented. Varian et al. (2004) argue
that demand, supply and network factors are the main drivers for combinations of
innovations to be borne in clusters over time: consumers, producers and network
externalities push for innovations to be applied to new fields, like in the case of
telephone applied to internet, e-commerce and other marginal applications. Coinventions play a crucial role for firms’ productivity gains and more in general for
economic growth: it has been stressed that co-inventions concerning ICT generate high
adoption costs that often overcome the direct cost of the ICT adoption and this can be
the reason why we do not observe an immediate increase in firms’ productivity after the
adoption of ICT .
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Figure 19: Virtuous circles in the adjustment process after the introduction of ICT (Boyer, 2004)

Boyer (2004) develops a macroeconomic framework which takes into account the
mechanisms of transmission of ICT within the economic system; it emerges that the
effectiveness of ICT within the economic system requires several adjustments on both
supply and demand sides before it is re-shaped. The impact of ICT on the economic
system is constituted by two virtuous circles (see Figure 19). The first impacts on the
returns to scale and the learning and network effects that are an inherent part of
informational goods. This has the effect of lowering information processing costs and
might trigger a second virtuous circle across all other sectors using ICT goods. There are
two elements in this scheme that are crucial in the adjustment towards the
internalisation of ICT within the economy:
1.

saturation of demand;

2.

re-shaping of production processes organizations.

The mass production of ICT goods, allow a gradual reap of returns to scale, with a
consequent fall in relative prices of ICT goods with respect to others’. This is a potential
element in stimulating the diffusion of these goods and particularly their application to
a wide variety of economic activities (item 1). The extent to which ICT goods are
diffused is only the first stage for the whole process to start, because this could just
constitute simple capital or labour replacement. If this is the case, no significant impact
can be expected on productivity gains, because the improvement in efficiency is
ultimately constrained by the saturation of demand. But things matter on the supply
side as well. ICT use by forms can become productive through organizational change. If
this happens the introduction of ICT can impact productivity dramatically (on the
complementarity between ICT and organizational change see sect. 0).
Learning by doing, using and communicating
The importance of Learning by Doing was suggested by Arrow (1962) and then
employed by Lucas (1988) in growth models. This theory suggests that the production
function should be analyzed in a dynamic framework: a firm accumulates experience
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through production and this allows the firm to increase its efficiency, reducing wastes
and using resources more efficiently. Under the assumption of learning by doing, the
adoption of a new technology may produce low productivity gains at the initial stage
since workers need time to be acquainted with it. Afterwards, the learning process
induces a more efficient and effective use of the technology and provokes high
productivity gains.
The relevance of Learning by Doing (or Using or Communicating ) with respect to ICT is
related to two features: the application of Learning by Doing at the utilisation stage, and
dynamic efficiency.
Regarding the first point, Learning by Doing is a form of learning that takes place at
both the manufacturing and utilization stage, after the design has been completed and
leads to many kinds of productivity improvements, which are small if taken
individually and large if taken cumulatively (Foray, 2004). Learning by Doing
constitutes the basis for a relationship between productive experience and the
improvement of productive performance. A learning process takes place, and it is
argued that this is the result of the development of increasing skill in production
attained by learning by doing and by using.
Regarding the second point, a regular activity must take place while the learning takes
place, because learning is a joint activity that requires time in order to become effective
(David, 1999). A trade off emerges between static and dynamic efficiency. The fact that
ICT can give economic advantages only in the long run for this lag-effect, has two orders
of implications: first it is hard to empirically assess the impact of ICT on productivity,
because the time lag may make the results blurry (the so called David effect); second, the
impact of ICT on productivity should be assessed both directly and indirectly, because
two distinct virtuous cycles might rise as it has been shown in section 2.3 (Boyer, 2004).
Organizational change and ICT
Another important stream of research, developed by MIT scholars (among them
Bresnahan, Brynjolfsson, Hitt), stresses the conditions under which ICT investment can
become productive within the firm (this can be thought as the result of organizational
adaptation). In fact, they argue that ICT have a small impact on productivity if they are
not followed by organizational changes. Indeed, in order to have substantive
productivity improvements, it is not sufficient to use new technologies as substitutes for
the old ones (for instance sending an e-mail and not a postal mail), but it is necessary to
change the productive process organization, taking advantage of the opportunities
created by the new technologies.
MIT scholars question the traditional interpretation of the link between productivity
and growth which argues that the diffusion of ICT is driven by the decline in prices and
by the deepening of the capital/labour ratio employed at firm level. Bresnahan et al.
(2001) extend this framework in two ways: first they distinguish between short and long
run, arguing that, in the short run, the simple introduction of ICT can even imply
employee lay off and few gains in productivity. In the long run, the adoption of ICT
includes a re-shape of internal workplace organisation and ICT equipment requires high
skill employment to generate product innovations. This combination of innovations
following the introduction of ICT is the bulk of the impact of ICT on firm’s productivity.
The cut-off point between the pure substitution of capital and the introduction of ICT is
given by the complementarities between the three building blocks illustrated in Figure
20. The authors also remark that this triad is the main determinant of skill biased
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technological change: ICT and labour are not usually purely substitute, but a distinction
must be pointed out between raw and skilled labour. The former can be rightly
considered a substitute of capital, but the introduction of ICT aims at expanding the
production possibility set of a firm, allowing for more complex tasks to be accomplished
with the help of ICT. In this sense, new ICT requires more skilled workers able to run
non-routine and complex tasks. Hence ICT allows for an increase in firm’s labour
demand, but only for the skilled segment. This perspective is shared, among the others,
by Autor et. al (1998).
If the focus is moved to the micro-economic framework, the main changes induced by
ICT adoption can be outlined as follows:
1.

an increase in competition;

2.
new entrepreneurial models, with quality improvement, cost reduction and
customer oriented innovations;
3.
new modality of purchase and sale, with product and service customisation. At a
regional level this should stimulate sound policy suggestions, spurring regional policy
makers to focus on the provision of skills as a crucial factor for exploiting the potentials
related to the introduction of ICT.

Figure 20: ICT and firm’s productivity. Source: Bresnahan et al. (2001)

The effectiveness of innovations is granted by strong complementary effects. For
example, Feldstein (2003) interprets rapid post-1995 US growth as the combination of
the availability of new information and communication technologies and of the
incentives offered to managers for productivity gains. According to Feldstein, incentives
have stimulated managers to implement complex organisational changes that were
possible by the availability of ICT. The author noted that ICT had more impact in US
than in Europe since European firms, although having access to the same technologies,
did not re-organize their production as managers did not have adequate incentives. In
Section 0 we review more thoroughly the results of this literature on the empirical
ground.
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6.3 Growth Accounting and ICT: a Brief Review
Most contributions to the empirics of the impact of ICT on growth and or productivity
are based on growth accounting methodology. The latter is a mechanical exercise that
allows researches to assign to both observables and unobservables6 their contribution to
economic growth (and this might explain the worldwide success of the basic Solow
model, which has easily understandable implications for growth accounting).
The typical growth accounting exercise assumes that there exists a production function
where output can be expressed as a function of N-1 factors, of which at least one is
unknown. By observing the growth rates of output and of the N-2 observables factors,
and given the linear relationship relating output to inputs, we are able to uniquely
determine the value for the unknown input. Moreover, growth accounting can help in
identifying the sources of growth coming from the demand side (investments, private
and collective consumption, exports, imports, etc..). The contribution of technological
progress to growth, defined as the Solow residual, is the part of growth that cannot be
accounted for by changes in observable factors of production.
Growth accounting exercises typically take a certain time period as the reference one
and try to verify how much of the rate of change in output can be accounted for by the
rate of change in observable inputs (Capital and Labour). The residual is interpreted as a
measure of the rate of change of unobservable technology (i.e. technological progress).
Notice that this exercise makes sense out of the steady state, since, in the steady state for
the Solow model, by definition per capita variables grow at the exogenous rate g, which
is hence the unique steady state driver. Out of steady state (and assuming that the
steady state capital labour ratio grows at the instantaneous rate g) we would observe
changes in per-capita variables. Specifically, if we approach the steady state from below,
we would observe capital deepening (i.e. a rise in the capital-labour ratio) at a rate
greater than g but decreasing with time.
A typical growth accounting exercise that looks at the problem from a supply
perspective would tell us how much of the observed rate of change in per-capita output
is due to capital deepening (assuming no technological change) and how much by the
exogenous rate of technological change (assuming no capital deepening).
This summary is based on the model proposed by Jorgenson and Stiroh (2000b) even if
some extensions are added (we have considered Net exports that are not kept into
account by these authors). This extension is quite relevant for growth accounting among
European countries but even more for European regions.
Assume that the production at time , , is divided in Consumption , Investment
and Net exports (export – import),
. Moreover, assume that production depends
upon an aggregate production function
, which combines capital services
and
labour services
, with a given productivity level
. Equation (1) presents the two
relations previously described:

6

Given that by assumption there are observables and unobservable variables, one
would like to have data on as many observables as possible, such that the number of
unobservables is reduced as much as possible. Ideally, if the total number of relevant
variables is N, one would like to have data on N-1 observables, so that the value for the
unobservable variable becomes known as well and our ignorance disappears.
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(1)
Differentiating equation (1) with respect to time, we have:
(2)
where the index t is removed to simplify the notation. The ratio
indicates the rate
7
of growth of a generic variable
, and
and
are the weights on variable in
demand and supply for the whole production. Hence, we have that

and

(if the production function is Cobb-Douglas, these shares are constant).
In other words, the first part of equation (2) indicates that the GDP growth rate,
, is
decomposed into Investment growth rate
, Consumption growth rate
and Net
export growth rate
, each entering with its weight. For example, if the Investment
share is equal to
and Consumption share is
(assuming that Net export
are null,
), if we assume that Consumption growth equals
and
Investment growth equals
, then the aggregate demand growth and hence
production growth equals
.
The second part of equation (2) indicated the contribution of the various factors of
production to GDP growth: each factor contributes to output growth proportionally to
its share in production, whilst productivity growth contributes one-to-one to output
growth.
Under the assumption that the markets for goods and factors are competitive, and that
the production technology presents constant returns to scale and there are no spillovers,
represents Total factor productivity (TFP). When previous assumptions are not
satisfied, the variable
captures also that part of growth due to, for example,
increasing returns to scale, changes in the monopolistic power, spillovers, etc..
Growth accounting allows us to decompose each of the previous components into many
sub-components. For example, it is possible to split the contribution of Consumption
into Consumption of ICT goods (
) and Consumption of other goods ( ). Similarly,
it is possible to analyse the contribution of ICT capital services (
) and Non-ICT
capital services ( ). Moreover, ICT capital can be decomposed, for example, into
computer hardware ( ), computer software ( ) e communication equipment ( ).
Growth and demand components
We now consider the link between GDP growth and growth of the various demand
components, focusing on the role of ICT. Using the first equivalence of equation (2) and
splitting the contribution of the different components into ICT contribution and
contribution of other factors, we obtain:
(3)

7

We can approximate the growth rate of variable
logarithmic differences:
.
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where
is the weight of the ICT contribution to demand factor
weight of the Non-ICT contribution to the same demand factor.

and

is the

In particular, we observe that ICT can affect economic growth through Consumption or
Investment. Private and Public demand (
) and firm demand (
) for goods
of ICT sectors can have a boosting effect on production.
Equation (3) contains another component reflecting the contribution from Net export of
ICT. This component can positively or negatively affect the total effect of ICT demand
on GDP growth. Indeed, if a given country (or region) is a net ICT exporter (
), an
acceleration in the external demand for ICT amplifies GDP growth. Otherwise, if a
country (or region) is a net ICT importer (
), an acceleration of the domestic
demand in ICT is less effective to stimulate GDP growth because the “demand effect” of
ICT is counterbalanced by higher imports.
From equation (3) we notice that countries characterised by large ICT sectors, receive a
strong stimulus to GDP growth because they benefit from strong internal and external
demands for ICT. Conversely, for countries which depend on foreign ICT technology,
an acceleration in demand for ICT products has a lower effect on economic growth
because it translates into higher imports.
Growth, factors of production and labour productivity
We now consider the production side, allowing for difference among sectors
(distinguishing between ICT producers, ICT users and sectors which do not use ICT
intensively, i.e. non-ICT users). It is worth noting that the direct effect of ICT on growth
(defined as the effect coming from capital deepening in the ICT producing sector) is
stimulated by both internal and foreign demand, whilst the indirect effect (defined as
the effect of ICT on productivity in the ICT using sectors) depends upon the capacity of
ICT using sectors to benefit from the adoption of ICT. This implies that ICT can
contribute to growth also in those countries where the ICT producer sector is absent or
not much developed. However, as we will discuss later, growth accounting is not the
appropriate tool if one wants to capture the indirect effects (they are all captured by the
Solow residual, which is also named “a measure of our ignorance”).
The second part of equation (2), provides implications for labour productivity. Labour
productivity is a very important indicator as it affects wages of workers, standard of life
of the population and definitely the competitiveness of countries.
In order to capture the role played by ICT on the supply side, we will write relation (2)
using variables in terms of man/hours
, i.e. output per hour worked
and
capital service per hour worked
. Hence we obtain:
(4)
Equation (4) distinguishes among three components of average labour productivity
(ALP). The first component is called capital deepening. Capital deepening increases
labour productivity as there is more capital for each worked hour. In particular, it
increases ALP proportionally to the share of capital in the total production (
). The
second term is the improvement in labour quality defined as the difference between the
rate of growth of labour input and worked hours. It reflects the increase of the share of
hours offered by more productive workers. An improvement in labour quality
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contributes to the average labour productivity growth proportionally to the labour share
( ). The third term is the total factor productivity growth that improves the average
labour productivity one-to-one.
Equation (4) allows us to make some considerations on the impact of ICT on ALP:
1) Technological progress in the ICT sector has a positive impact on TFP. Indeed, TFP is
the combination of the productivity of different sectors, ICT sector included, and hence
growth in the ICT sector, due to the technological progress, impacts pro quota on the
aggregate TFP.
2) Technological progress in the ICT sector has a positive impact on capital deepening.
Indeed, an improvement in the ICT producing sector reduces generates more demand
for capital in the same sector, increasing capital deepening. In this occurrence, TFP does
not increase but ALP increases as a consequence of capital deepening.
3) When there are strong complementarities among different types of capitals and
spillovers among firms of the same sector or of different sectors, we have an additional
increase in TFP due to the increase of productivity in the ICT user sectors.
4) The introduction of ICT may favour a better labour quality, for example, promoting
learning processes or working organization, etc.. This aspect is not considered in the
growth accounting framework, even if some theories, that we will present afterward,
put emphasis on the impact of ICT on labour in terms of changes of organization of
workplace.

6.4 Empirical Evidence on the Impact of ICT on Growth
We have already described that ICT can affect the overall economic performance
through different channels. In this section we review the main empirical evidence. We
divide this section into three parts. In the first one we discuss the hedonic price (quality
adjusted prices) issue. This is particularly relevant in the ICT sector as it has been
characterised by a strong technological progress (paragraph 4.1). Afterwards, we will
focus on the direct impact of ICT on growth at national and sectorial level (paragraph
4.2), using growth accounting methodology. These results come from the application of
the tools presented in Section 4. Finally we review the evidence concerning the indirect
impact of ICT on growth. This evidence mainly concerns sectorial and firm level
analysis and is related with the theory presented in Section 6.2.
4.1

Measurement issues: hedonic prices

The analysis of the fundamental determinants of economic growth through crosscountry comparisons of economic performance are complicated by differences in
measurement (Oliner and Sichel, 2002; van Ark et. al. 2003), including different
approaches used in calculating the value of economic output and the size of the stock of
machinery and equipment and the price index.
Due to the rapid technological progress in semiconductor and computer manufacturing,
there are serious methodological problems concerning the deflation of output in ICTproducing industries. Few countries, such as France , the UK and US use specially
designed “hedonic” deflators for computer equipment whilst most of the countries do
not. Hedonic prices allow a better measure of the real price declines than chain
weighted prices in sectors characterised by rapid technological change.
This example provides some intuitions. Assume that comparing a computer sold at year
t with a computer sold at year t-1 we observe that they have the same price, i.e. 1000€
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and all the characteristics are unchanged apart from the fact that HD capacity is now 80
GB and not 40 GB.
Using chain weighted price methodology, researchers typically try to obtain the
difference in production costs between the two versions of the product and use that as a
proxy for differences in quality. But in this example, thanks to the increase of total factor
productivity (which allows production costs of a 80GB HD to be equal to those of a 40
GB HD) there is no cost increase and the price index (in chain prices) for the computer
remains unchanged.
Hedonic prices allow to value the change in quality. In order to apply hedonic prices, it
is necessary to identify the most important characteristics of the product. Those
characteristics are then used as explanatory variables in a regression analysis.
Hedonic prices are applied in many other economic fields. In the real estate industry,
hedonic prices are usually applied to provide an estimation of the value of a flat
depending on many characteristics such as: number of rooms, locations, number of
bathrooms, balconies, parks, air quality, noise, etc.. For personal computer, the main
variables are usually the processor type and speed, the amount of system and video
memory, the hard drive capacity, multimedia features, operating and applications
software, and computer manufacturer and warranty, etc. Using econometric analysis it
is possible to estimate the contribution of each characteristic to the price of the personal
computer. This estimate reflects the consumers’ marginal evaluation of this
characteristic and under perfect competition also represents the producer’s costs. Now
assume that in our regression the value for 40GB of memory is about 150€. Thus, the
additional 40GB for the t-year version is about 150€ more. This means that there is a
quality change between t-1 and t version equal to 150€/1000€ = 15%. Adjusting the
new product price by the quality at time t, it follows that 1000€ / (1000€ *
(100%+15%))= 869€ and hence the hedonic price index measures a reduction of
computer prices of 13%.
The previous example shows that countries that use hedonic prices are likely to record
faster real growth in investment and production of ICT when compared to other
countries. This faster real growth translates into a larger contribution of ICT capital to
growth performance and may produce a strong bias in the analysis. OECD (2002)
estimates that one third of the difference in productivity gains between US and EU
countries (using official statistics) can be explained by measurement issues. As we will
see in the next paragraph some authors (see for example: Colecchia and Schreyer
(2002b), Timmer et al (2003)) have solved the comparability issue with an ad hoc
solution, i.e. using the price index computed for the U.S. also for other European
countries.
4.2

Direct effects

After two decades of productivity slowdown, the late 1990’s experienced a period of
economic expansion. Many observers (Jorgenson, 2001, Jorgenson et al., 2002, Gordon,
1999) have assessed a positive relationship between the resurgence of the American
economy during the late 90s and the spread of ICT through the U.S. business sectors.
The relevance of ICT varies from sector to sector: it seems to be high in the most
information-intensive sectors (such as digital goods, information services, information
for goods, etc.), but the dimension of spill-over effects is controversial (Gordon (2000)).
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Oliner and Sichel (1994) were among the first to document the jump in America's
productivity growth. They split the increase in labour productivity growth into two
components: capital deepening and multifactor productivity growth, which permits a
more efficient use of capital and labour. The latter is a better gauge of true productivity
gain. Oliner and Sichel (2000) find that, the mix of factors leading to labour productivity
growth has changed since their original study. In comparison to the early 90s, the
increase in productivity growth since 1995 seems to be down to capital deepening
(mainly in ICT equipment), or to efficiency gains in the production of ICT goods.
Outside the computer industry, multifactor productivity growth actually fell slightly
after 1995. This is in sharp contrast with findings in the authors' earlier work, which
concluded that multifactor productivity growth in non-ICT sectors accounted for onethird of the total increase in labour productivity.
The contributions of Colecchia and Shreyer (2002a), van Ark et al. (2003) and OECD
(2003, 2004) are a useful summary of the empirical evidence on the role of ICT
investments in OECD countries. These studies point out that there is a strong reduction
in ICT prices in all OECD countries even if the series for investment (and hence the
direct contribution of ICT through capital deepening) vary much across countries.
In the Table below we summarise the results using non official data as reported in
OECD (2004).
Table 18: Impact of ICT investment on growth. International comparison. Source: van Ark et al. (2003)

ICT
Contribution Contribution Contribution Contribution
Investment
to growth
to capital
to labour
to total
/total
productivity productivity
factor
investment
(capital
(1995-2000) productivity
(%)
deepening –
(TFP)
1995-2000)
Austria

12.8

0.2756

0.29

3.1

2.02

Denmark

19.1

0.322

0.31

1.8

1.05

Finland

17.5

0.3111

0.28

3.3

3.17

France

13.1

0.2625

0.24

1.3

0.89

Germany

19.2

0.2635

0.27

1.8

1.14

Ireland

14.6

0.7680

0.65

5.9

4.42

Italy

16.7

0.3300

0.30

1.1

0.46

Netherlands

20.9

0.5624

0.46

0.4

0.21

Portugal

11.4

0.2660

0.24

2.5

1.44

Spain

10.1

0.2318

0.15

0.2

-0.08

Sweden

21.6

0.3335

0.31

2.0

1.34

UK

22.0

0.5365

0.50

1.8

0.84

EU

17.1

0.4030

0.37

1.43

0.72

US

29.6

0.7014

0.61

2.21

1.39
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Growth accounting exercises indicate that ICT investments have induced a per-capita
GDP growth rate of 0.3-0.8% in the period 1995-2001. US, Australia, Netherlands and
Canada have realised better performances; Japan, UK, Germany, France and Italy have
registered medium or low results. It is quite interesting to note that software
investments have accounted for one third of the total contribution of ICT to growth in
OECD countries (see Colecchia e Schreyer, 2002, van Ark et al.,2003).
Table 19 summarises the findings of various growth accounting studies for different
countries . The ICT sector is an important driver of the acceleration in productivity
growth for some countries as Finland, Ireland, Japan, Korea, Sweden and the US. This is
true because these countries are specialised in some ICT producer sectors characterised
by strong technological progress (as semiconductors and computers). The contribution
of ICT to productivity growth is, on average, about 0.3-0.4% even if in countries as
Ireland the contribution is about 1.7% in the period 1990-1995 and more than 5% in the
period 1995-2000. It is worth noting that the ICT contribution to growth increases
moving from the first to the second in each country and it is doubled in more than 80%
of cases.
Table 19: The impact of ICT investment on GDP growth, results from national studies. Source OECD
(2004)

GDP growth

Author

Country

Oliner
(2002)

&

Labour
Productivity
Growth

Contribution
of ICT

19901995

19952000

19901995

19952000

19901995

19952000

-

-

1.5

2.3

0.5

1.0

Sichel US

Jorgensen et al. (2002)

US

2.5

4.0

1.4

2.7

0.5

1.0

BLS (2002)

US

-

-

1.5

2.7

0.4

0.9

-

-

2.2

1.4

0.1

0.4

1.7

1.5

-

-

0.2

0.5

2.2

2.5

2.6

2.1

0.4

0.5

Miyagawa,
(2002)

et

al. Japan

Motohashi (2002)
RWI
(2002)

&

Japan

Gordon Germany

Oulton (2001)

UK

1.4

3.1

3.0

1.5

0.4

0.8

Kegels et al. (2002)

Belgium

1.5

2.8

1.9

1.9

0.3

0.5

Cette et al. (2002)

France

0.5

2.2

1.8

1.1

0.2

0.3

Jalava&Pohjola
(2002)

Finland

-

-

3.9

3.5

0.6

0.5

Van der Wiel (2002)

Holland

-

-

1.3

1.5

0.4

0.8

1.5

4.9

-

-

0.4

0.7

Armstrong

et

al. Canada
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(2002)
Khan & Santos (2002)

Canada

1.9

4.8

-

-

0.3

0.5

Parhann, et al (2001)

Australia

-

-

2.1

3.7

0.7

1.3

Simon&Wardrop
(2002)

Australia

1.8

4.9

2.2

4.2

0.9

1.3

Gretto et al (2002)

Australia

-

-

2.2

3.5

0.6

1.1

Kim (2002)

Corea

7.5

5.0

-

-

1.4

1.2

A study by Pilat and Wolf (2004) shows that in Finland, Ireland and Korea, about 1% of
aggregate labour productivity growth over the 1995-2001 period is due to the strong
productivity performance in the ICT manufacturing sector. In the US, Japan and
Sweden, the ICT-producing sector also contributed significantly to productivity growth.
ICT-producing services sector typically play a smaller role in aggregate productivity
growth, although it has also been characterised by rapid progress.
The works by Colecchia and Schreyer (2002b) and by Timmer, Ypma and van Ark (2003)
have pointed to the role of ICT diffusion in explaining the growth performance of
European countries. The two studies are the result of research programmes by the
OECD and by the Groningen Growth and Development Centre devoted to the
construction of comparable international datasets for ICT investment and capital stock.
The issue of how to make internationally comparable changes in the quality of capital
services has been resolved with an ad hoc solution, given the absence of quality adjusted
price indexes in many European countries. The price index computed for the U.S. has
been applied to all European countries, under the assumption that semiconductors and
electronic equipments are sold in competitive international markets (see Schreyer and
Pilat, 2001, Timmer, Ypma and van Ark, 2003). This allows the construction of constant
quality volume indexes for investment and capital stock. Once values for the capital
stock are obtained, capital services are derived under the assumption of proportionality
between the stock (net of depreciation) and services. Colecchia and Schreyer (2002a) find
that the shares of ICT capital over total capital (resulting from the sum of its three
components: ICT equipment, Software and Communication equipment) has been rising
particularly from 1995 in many European countries and this explains why the
contribution of ICT equipment and software to output growth has been rising from a
0.2-0.5 interval before 1995 to a 0.3-0.9 interval after 1995 (they also find that “in relative
terms, ICT capital accounted for between one-third and close to 100 percent of the
overall contribution of capital services to output growth (…) Effects have clearly been
largest in the United States, followed by Australia, Finland and Canada”). They also
provide some preliminary evidence that the existence of a large ICT producing industry
is “neither a necessary nor a sufficient condition to successfully experience the growth
effects of ICT”. This implies that a large part of capital deepening and growth in TFP
seem to have happened in ICT-using sectors (mostly in services and mostly after 1995).
Timmer et al. (2003) distinguish between three types of ICT capital and investment
(Office and computing equipment, Communication equipment and Software) and three
types of non ICT capital and investment (Non-ICT machinery, Transport equipment and
Non Residential buildings). They show how the share of ICT investment over GDP has
been rising at the beginning of the 1980 and after 1995 in all countries considered. They
also document that the levels of ICT share over GDP has remained higher in the U.S. for
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the whole period, concluding that there is no evidence of catching up in the levels of ICT
investment over GDP, as found by Daveri (2002), while there is evidence of catching up
in the growth rates. Timmer et al. document that the main difference between the U.S.
and the EU countries is in the share of ICT capital services in total capital services . In
fact, they show that ICT capital services increased in Europe by a rate very similar to
that observed in the U.S. but this did not translated into high per capita GDP growth
rates. They identify two reasons: 1) the share of ICT capital over total capital is much
lower in Europe and 2) there is no evidence of an increase in capital deepening for nonICT capital in European countries. Timmer et al. (2003) also try to quantify the direct
effect of ICT capital on growth, distinguishing between capital-deepening and the
effects on TFP (computed as the growth in TFP in ICT producing sectors). Their findings
show that there are large differences among EU countries. For instance Ireland appears
to be characterised by an enormous increase in TFP in the ICT producing sector, while
Sweden and Finland benefited from both capital deepening (due to the high share of
ICT services over total services) and TFP in ICT producing sectors (due to the high share
of those sectors in the aggregate value added). On the contrary, Italy is characterised by
low direct contributions from ICT (both from capital deepening and a low share of the
ICT producing sector) and low TFP in non-ICT sectors.
Trying to summarize the results obtained from the literature that has looked at the
impact of ICT on growth from a macroeconomic perspective, we can conclude that the
following are the basic facts that emerge from the research conducted in the past 15
years: growth has been stronger in the US than in Europe in the period 1996-2004, and
the major explanation for the diverging pattern comes from the fact that labour
productivity has been rising in the US while it has been going down in the EU (with
some notable exceptions like, Finland, Sweden, Ireland, Belgium and Austria).
However, in this period there has been a positive contribution to EU growth coming
from labour input (more employment and more hours worked). However, such
improvement has not been able to balance the decline in productivity, which is hence
dominating the relative performance of the EU relative to the US.
Some interesting results originate from the effort of those who have been looking at the
impact of ICT on growth from a sectorial perspective. Particularly revealing is the work
for the European Commission by Denis, McMorrow and Roger (2004) and by O’Mahony
and van Ark (2003). Both studies have been looking at the evolution of productivity in
the 56 sectors comprised in the “Industry Labour Productivity Database”, combined
with data from the “Industry Growth Accounting Database” developed at the GGDC.
Using shift-share analysis, they were able to document that, for the period 1979-2001,
the intra industry productivity growth effect (i.e. the effect that would be obtained from
the productivity growth in the various sectors, had the overall sectorial composition of
employment been constant) dominates largely for both EU and the US. The structural
change effect, which normally drives employment from low to high productivity
sectors, is overall one order of magnitude smaller than the first one. This means that the
source of overall productivity growth has to be found within sectors and not in
employment shifts between sectors. Upon dividing the 56 sector into 4 macro-group
(primary production, manufacturing, private services and government services) the
authors show that in the period 1991-2001 the EU has been showing a productivity
decline –relative to the US- both in manufacturing and in private services, with the EU
leading the US only in public services. Using data from the GGDC it is also possible to
further divide each of the 4 macro-groups on the basis of their ICT content: ICT
producing, intensive ICT using and less intensive ICT using- The results obtained can be
summarized as follows:
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1)
The manufacturing sector has experienced rates of productivity growth that are 3
to 4 times larger than those experienced by the service sector, both in the EU and the US.
However, the size of the manufacturing sector is about one fourth of the size of the
service sector and so the overall contribution to productivity growth of the two sectors
are roughly similar. The rate of productivity growth in the US has been higher than the
one in the EU;
2)
The US have experienced a much higher rate of productivity growth in the
service sector, and this is the biggest contributor to total labour productivity growth in
the US. This is true also if one looks at the sectors (within private services) that use ICT
more intensively: the data show a steep rise in productivity growth for the US in the
period 1993-2000 and a flat profile for the EU over the same period. This is a very
important results because, up to 1993 productivity growth in such sector was higher in
the EU relative to the US.
3)
Within manufacturing, the highest productivity growth rates have been achieved
in the ICT producing industries (higher in the US relative to the EU). However small at
the beginning of the period (1-2 % of overall GDP), these industries accounted for
between 13% (EU) and 30% (US) to overall productivity growth in the period 1996-2000.
4)
Given that ICT-using sectors are larger (in term of GDP) than the ICT-producing
sectors, it is the former that has a larger impact on the overall productivity performance.
This explains why EU overall performance is overall worse than the US one. The fact
that the EU is not doing so badly –absolutely and relatively to the US- in the
manufacturing sector is not sufficient to counterbalance the absolute and relative poor
performance in labour productivity in ICT-using sectors.
Similar conclusions are obtained by Inklaar, O’Mahony and Timmer (2005) where they
show that the US acceleration in labour productivity growth –relative to France,
Germany, Netherlands and the U.K.- is mostly due to: 1) higher technological progress
(i.e. higher TFP growth) in ICT-producing industries (which also make up a larger
portion of overall GDP); 2) higher capital deepening (i.e. investment, both ICT and non
ICT) and higher TFP growth in intensive ICT-using sectors (mainly wholesale and retail
trade and finance). Particularly interesting is the evidence that TFP growth in intensive
ICT-using sectors is much lower in the 4-EU countries than in the US. So it is not lower
levels of ICT investment that are responsible for the lower productivity performance in
EU-4, but also the fact that the service sector in EU-4 (and likely in the rest of the EU)
might not be realizing the full potential embedded in the ICT revolution.
These results, obtained paying attention to the contribution to growth coming from
different sectors permits us to conclude that ICT has had a major impact in two
aggregate sectors. On the one hand the US experience shows that most of the
contribution to growth coming from TFP can be traced to improved TFP in ICT
producing sectors. This is largely due to the impressive technological improvement
characterizing this sector. Second, the same technological improvement has lead to a
rapid decline in prices for ICT capital and semiconductors, which has spurred
substitution in favour of ICT capital, pushing in favour of capital deepening and –
especially- in favour of an increasing role of ICT capital in overall capital. However,
these effects do not consider an additional impact that the IT revolution is likely to have
spurred, that it the impact on labour productivity in intensively ICT-using sectors. From
the previously mentioned studies we know that TFP in such sectors has risen more in
the US than in EU-4, but these studies cannot document evidence on the reasons for
such improvement. Such evidence cannot be obtained in a growth accounting
framework and it is hence necessary to look at more disaggregated data. Only with
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these type of data we are able to gather additional evidence on the indirect impact of
ICT adoption on TFP within intensive ICT-using sectors.

Indirect effects
The attempt to capture the indirect effects of ICT within a growth accounting technique
rises some methodological problems. First, we cannot say much on the causation
mechanism and this reduces the possibility of drawing any policy implications from
these attempts. Second, we notice that the role of prices in a growth accounting
framework is crucial when trying to describe the indirect role of ICT, since all the effect
of ICT improvement that are not fully captured by market transactions appear in TFP.
Third, the analysis is usually done under constant economies of scale and absence of
externalities so that we expect that the impact of ICT to productivity is over-weighted in
presence of economies of scale and at the same time under-weighted under positive
external effects.
Thus, the results of growth accounting must be taken with extreme care. To tackle this
problem, most scholars also moved to econometric studies which are performed at firm
level.
Broersma et al. (2003) find that computers contributed positively to productivity, even
when firm-specific effects such as labour quality are accounted for. In retail trade,
computers yielded returns above their relatively high rental price. Doms et al. (2004)
find evidence of a significant relationship between ICT investment intensity and
productivity growth for large firms. Large firms also account for most retail ICT
investment, employment and establishment growth. Mendelson and Pillai (1997) use
survey data on computer and electronic industry to quantify some characteristics of
“Information Age” organisations. They find a positive relation between the measure of
“digitalization” and business success (profitability and growth).
However, the most interesting empirical micro-literature is the one that has tried to dig
into the role of ICT and complementary assets in the determination of firms’
productivity. This interest arises primarily from the double nature of ICT: it favours the
process/product innovation in the manufacturing and service sectors and it is an
enabler of the organisational change. Concerning the first point, being a general purpose
technology, ICT is embedded in many manufacturing products and it gives rise to a
process of co-invention. New process and product innovations are the result of the
introduction of ICT into manufacturing products. Moreover, ICT is an enabler of
organizational change. It leads to a redefinition of strategies, of processes and of the
practices with clear results on the operational and innovation capabilities of firms.
In fact, in the last 15 years a strand of the economic literature has first emerged and then
matured which has studied the joint impact of organizational change and ICT
investment on labour productivity.
This literature is actually the result of the intersection between different strands. On the
one hand we have the literature on the effect of work-practices on productivity and
wage inequality, while on the other one we have the literature that studies the impact of
ICT induced changes on firms’ organizational structure and productivity. These two
strands have been brilliantly joined by Brynjolfsson and co-authors and this is why we
will give them particular emphasis.
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The basic intuition of this literature is that ICT investment, per se, is not likely to have a
huge impact on firms’ productivity. To simplify things, if a firm buys a PC and puts it
on a desk, we do not expect to observe a major upturn in productivity. In fact, the reality
of ICT is much more complex. On the one hand we have capital goods that embed
digital technology that are often substitute for unskilled labour in rutinary jobs:
computer business systems are most effective in automating routines and well defined
work tasks, so that we expect computers to substitute for labour in clerical work, but not
more complex and cognitively demanding work (mostly managerial). This type of
investment (which would impact positively on capital deepening) is likely to improve
performance and also lead to capital/unskilled labour substitution. This effect –which
Bresnahan, Brynjolfsson and Hitt (2002) call the limited substitution effect- is likely to be
observed directly in standard statistics and be captured by growth accounting
methodology. However, ICT are a general purpose technology and hence they operate
as enablers. As long as such technology is directly embedded in capital goods (which
become ICT capital goods) we are able to measure the value of such good, its price
(probably with some error) and derive the impact that this has on productivity, even in
growth accounting framework. However, things are much more complex if we consider
the fact that, after the purchase of a computerized machine or a software, firms often go
through major organizational changes that are necessary to make the ICT investment
really productive. But this also implies that the benefits of ICT investment (per se)
become difficult to measure. Perhaps this is a reflection of a more general problem
related to the fact that all the benefits of computerization are very difficult to measure
using traditional tools. When managers are asked to name and possibly rank the
benefits coming from computerization they indicate the following: increases product
differentiation, better supply chain management, improved product quality, better
producer-customer relationship. These factors that are very likely to go unmeasured by
standard price deflators but they are a clear representation of the effects of a GPT: it
enables complementary innovations. It is exactly the role and the relevance of such
complementary innovation that lead Brynjolfsson and Hitt (2000) to conclude that “a
significant component of the value of information technology is its ability to enable
complementary organizational investments such as business processes and work
practices;...these investments, in turn, lead to productivity increases by reducing costs
and, more importantly, by enabling firms to increase output quality in the forms of new
products or in improvements in intangible aspects of existing products like convenience,
timeliness, quality, and variety”.
Evidence in favour of this hypothesis can be gathered only using firm or plant level
data, possibly in longitudinal form to take into account the possibility of firm or plant
specific fixed effects (due for instance to the presence of a particularly sensible
management style).
In fact, these indirect consequences of ICT investment on complementary assets lead
Brynjolfsson and co-authors to conclude that the real benefits from computerization
could be of an order of magnitude (i.e. 10 times larger) than those that are normally
recorded by growth accounting exercises with macro data.
The implications of this complementarity hypothesis (which goes back to Milgrom and
Roberts, 1990) is that: 1) ICT investment, per se, might have a very low positive impact
on growth and productivity (in fact the impact could even be negative); 2) the impact of
ICT investment becomes largely positive once it is coupled with organizational change
(which, per se, might have a smaller positive impact); 3) due to the complementarity
between ICT investment and organizational change we should expect some time lag
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between the time we record the investment in ICT and the time we observe the positive
impact on productivity and this time lag is entirely due to the organizational change
that the firm has to go through if it wants to reap the full benefit of ICT investment; 4)
not all firms could benefit in the same way from ICT investment since not all firms (and
not all sectors) are able to implement successful organizational change.
The complementarity hypothesis8 and the derived corollaries are important because
they provide: a) an explanation for the Solows’ paradox: it takes time to observe the
benefits from computerization; b) an explanation for the large increase in productivity
observed in the US in the second half of the nineties (especially in ICT using sectors); c)
an interesting interpretation for inter-firm and inter-sector variability in the impact of
ICI on productivity (which the data show).
However, so far we have been a little too generic with respect to the notion of
organizational change. So we need to provide a better definition of the types of
organizational changes that are able to make ICT investment much more profitable (the
role of most of these changes had been previously investigated by labour and personnel
economists: we will later review the main findings by this literature).
The types of changes that are particularly relevant when thinking about ICT are the
changes related to organizational practices that are someway the expression of high
costs of information gathering and processing. As Malone (1987) and Radner (1993)
noticed, hierarchical organizational structures (i.e. vertically integrated ones) typically
emerge when communication costs are high: a hierarchical structure reduces the
number of communication nodes between the different actors and hence reduces costs.
However, since the ICT revolution has clearly reduced the costs of gathering and
transferring information, we expect that the new technology permits and complements
better with more horizontal structures. Analogously, the standardization of products if
mostly appropriate in situations in which the production function is quite inflexible but
at the time subject to economies of scale. Flexibility and the extent of economies of scale
are variables that are heavily touched by the ICT revolution
(think about
telecommunications).
It is hence useful to report Table 20 from Brynjolfsson and Hitt (2000), which
summarizes the difference between old and new work practices at a large medical
product manufacturer which went through major restructuring during the 1990s.

A further point is related to the differential impact of ICT on the organisational structure of large and small companies
which may constitute a further point of analysis with special emphasis on two different but complementary phenomena:
the externalisation and sub–contracting of non–core activities by large companies and the attempt of building networks
by small and medium enterprises in order to cope with the technological change and the economic instability connected
with the globalisation process. Additional studies have extended the investigation of the spatial consequences of the on
complementarity between ICT and organizational change. Lowering the management and control costs, a spatially
fragmented firm emerges (Venables (2001), Gillespie et al. (2001)). Back office operations are installed in peripheral
locations where labour and rent costs are lower, while front office (control and strategic functions) operations remain in
central regions. Moreover, several authors (Gillespie et al.,2001); Le Blanc, 2001; Cooke, 2002) find that new firms such
as internet companies, biotech firms and entertainment companies tend to concentrate in clusters, giving rise to a
“Silicon Valley” model of geographical concentration of economic activities. The main implication is that new
technologies reinforce regional disparities.

8
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Table 20 Difference between old and new practices (adapted from Brynjolfsson and Hitt (2000)
PRINCIPLES OF OLD FACTORY

PRINCIPLES OF THE NEW FACTORY

Designated equipment

Flexible computer-based equipment

Large inventories

Low inventories

Pay tied to amount produced

All operators paid the same flat rate

Keep line running no matter what

Stop line if not running at speed

Thorough final inspection by quality assurance

Operators responsible for quality

Raw materials made-in-house

All material outsourced

Narrow job functions

Flexible job responsibilities

Areas separated by machine type

Areas organized in work cells

Salaried employees make decisions

All employees contribute ideas

Hourly workers carry them out

Supervisors can fill in on line

Functional groups work independently

Concurrent engineering

Vertical communication flow

Line rationalization

Several management layers (6)

Few management layers (3-4)

But work practices are not the only aspect in which ICT can have an impact. Internet
based procurement systems and other inter-organizational information systems have
significantly simplified in many directions (including costs and time) the relationship
with suppliers (such as computer based supply-chain-integration). Such methods reduce
direct cost of intermediation but also reduce the need for buffer investment and make
deliveries more predictable, hence helping up-stream and down-stream firms to better
predict their outputs and inputs. Some (Goldman Sachs, 1999) have estimated that these
technological innovations are able to reduce procurement costs between 10 and 40%.
These number might be a bit too optimistic but even a reduction in the order of 5-10%
would be extremely significant.
Finally, the management and the economic literature have shown that digitalization,
mainly through the Internet; can have a large impact on the firm-customer relationship.
Direct contact with consumers (during ordering or after-sale services such as technical
support) are generally positively evaluated by consumers. Moreover, this direct contact
with consumer coupled with internal organizational change has allowed firms to switch
from build-to-stock to build-to-order models of production, generating consistent costs
reductions through methods of just-in-time inventory management (Dell is exemplary in
this).
While some of the examples mentioned above are very interesting on their own and
provide a lot of insights on the potential and actual benefits arising from digitalization
and workplace restructuring, to get an idea of their overall impact it is necessary to rely
on large sample empirical studies. As already mentioned, these studies should be
conducted at the firm or plant level, since it is only at this lower level of aggregation that
the phenomena of interest are measurable. In this part of the study we hence review the
literature on the impact on productivity (and labour demand) of ICT investment and
organizational change. Among the first studies we have Brynjolfsson and Hitt (1996,
1996) and Lichtemberg (1995) where a production function is estimated including IT
capital and IT labour among the regressors. Results from these studies show that there
exists a clear positive relationship between productivity and ICT investment. What is
also interesting is that these studies show that the contribution of IT capital to output
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(i.e. the output elasticity of IT capital) is generally higher than the measured input share
of IT. A possible interpretation of this mismatch is the fact that the input share is undermeasured, because the traditional measure do not take into account the role of
(unmeasured) complementary investment (i.e. there are large but unmeasured inputs
that are correlated with measured ICT). Evidence in favour of this hypothesis come from
studies that have looked at the long-run impact of ICT investment on productivity. For
instance, Bryinjolfsson and Hitt (2000) find that the returns to ICT investment are higher
when a longer period is considered (up to 7 years after the investment): the lag between
the time the investment is made and the time in which it becomes mostly productive are
interpreted as the expression of time needed (and the associated costs) for the reorganization that firms have to go through when they invest in ICT. The effects of ICT
capital are up to five times higher in the long run when compared to the short run.
In Brynjolfsson, Hitt and Yang (2002) the authors document the fact that firms that
invest in computers have an increase in their market evaluation of about 10 dollars for
every dollar invested. However, such a high return is observed in firms that accompany
the IT investment with organizational change (specifically with a greater use of teams,
broader distribution of decision rights and increased workers training). This is again
interpreted in favour of the hypothesis that 1) IT lower the costs of information
acquisition and processing; 2) this leads to preference for organizational structures that
are based on delegation and decentralized decision-making.
Bresnahan, Brynjolfsson and Hitt (2002) studies the impact of ICT and organizational
change on the skill composition of the demand for labour. The authors find that IT
investments and organizational change , coupled with changes in products and services
offered by the firm, induce a shift in the demand for labour that favours skilled labour
over unskilled on. This result is taken as evidence that IT and organizational change
become more productive when they are realized in environment in which labour is
more skilled. This is possible because the organizational redesign that favours more
decentralized decision making and focusses on product and service development works
better in environments in which skills are horizontally distributed. But this implies an
additional dimension to the complementarity relationship previously described, one
that has to do with the role of human capital. As for organizational change, the variables
considered by Bresnahan, Brynjolfsson and Hitt (2002) are: increased delegation of
authority to individuals and teams, greater level of skill and education in the workforce,
greater emphasis on pre-employment screening for education and training. It is also
interesting to note that the authors find that these practices are correlated among
themselves, in other words they constitute a complementary work-system. Similar
results have later been confirmed by studies that have looked at sectorial dynamics.
Sectorial studies also confirmed that IT tend to be associated with smaller firms and less
vertical integration, confirming the theoretical prediction that IT lowers procurement
costs.
Particular attention to the issue of organizational capital and organizational change is
present in the work by Black and Lynch and Ichniowski and Shaw. In Black and Lynch
(2005) the two authors provide a taxonomy of organizational capital, which is divided
into three broad components: workforce training, employee voice and work design.
Workforce training is a joint decision undertaken by the worker and the firm to invest in
additional skills training after an employment relationship has begun. Training is
necessary when new technologies are introduced, but it is also very useful when new
organizational structures-such a team work- are put in place. Employees voice is
defined as “organizational structures that give workers, especially non-managerial
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workers, input into the decision making associated with the design of the production
process and greater autonomy and discretion in the structure of their work. Traditional
forms of work organization are very task-specific; each production worker has a specific
task to complete, and once they learn how to accomplish the task, there is little
independent though involved. However, newer forms of organization involve giving
employees, specifically lower level production workers, more input into the production
process and greater opportunities to improve efficiency. As employees voice increases,
firms are better able to tap into the knowledge of non-managerial workers”. Finally,
work design includes the use of cross-functional production processes that result in
more flexible allocation and re-allocation of labour in the firm (changes in the
occupational structure of the workplace, the number of workers per supervisor, the
number of levels of management within the firm, the existence and diffusion of job
rotation, and job share arrangements, the use of benchmarking).
Even if not an organizational practice per se, incentive-based compensation are often
associated to an increase in organizational capital. As Black and Lynch say “while
incentive-based pay is not organizational capital per se, it is an important glue that
holds the organizational capital together and keeps it within the firm”.
After having defined and tried to measure organizational capital, in Black and Lynch
(2004) the two authors look at the impact of organizational change and ICT capital
(proxied by the share of non-managerial workers that use a PC) on labour productivity.
In their work the two authors use two cross-sections (1993 and 1996) from the
Educational Quality of the Workforce National Employer Survey , which contains a
series of measures for organizational capital and technological change, and estimate
productivity equation using both the 1996 cross-section and a longitudinal dataset,
obtained from the two cross-sections matched with the Bureau of the Census’
Longitudinal Research Database. This possibility is important because in their previous
work the two authors estimated the same equation with just one cross-section of the
EQW-NES so that they were not able to focus on changes in organizational capital
(besides facing the risk of bias in their estimate). Their measure for ICT investment is the
use of computers by non-managers, while their measures for organizational capital are
richer. Their results confirm that high performance workplace practices (incentive
schemes offering profit sharing or stock options)and employee voice (share of workers
involved in the decision making process) are positively and significantly associated with
higher productivity. The same holds for the share of non-managers who use computers
at work. Black and Lynch also show that establishments with more traditional
unionized labour-management relationship (with little or no participation of employees
in decision making) have lower productivity, compared to unionized plants that have
adopted new workplace practices (they are also more productive than non-unionized
plants that have adopted similar high performance workplace practices). These results
lead the two authors to conclude that “establishment practices that encourage workers
to think and interact in order to improve the production process are strongly associated
with increased firm productivity”. Moreover “the higher the average educational level
of production workers within a plant is, the more likely the plan has performed better
than average over the period”.
The two authors also try to estimate the overall impact that organizational capital might
have had on TFP growth in the manufacturing sector. They find that workplace
practices contributed 1.4 percentage points per year, so that “changes in organizational
capital may have accounted for approximately 30 percent of output growth in
manufacturing over the period 1993-1996, or 89 percent of multifactor productivity”.
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This is indeed a very large number to be associated to investment in the so-called
organizational capital, and the two authors are well aware that many of the components
of workplace practices are strongly associated with technological change (such as IT
investment). However, given that they do not consider the role of interaction terms
between changes in organizational capital and ICT investment, they are not able to
separate the role of the two factors when considered separately from the role they have
when they are considered jointly. This is precisely what the literature on OC and ICT
complementarity has tried to do.
Interesting for the perspective of this study is also Lynch (2007), where the author looks
at the determinants of organizational change. She finds that past profits tends to be
positively associated with organizational innovations, indicating that only firms that
have deeper pockets can afford the costs of investing in organizational capital. She also
finds that firms with a more external focus and broader networks (those that export a
higher fraction of their output, use benchmarking and are part of a multi-establishment
firm) are those that are more likely to learn about best practices and adopt them.
Moreover, she finds that firms’ investments in human capital, information technology,
R&D and -more generally- in physical capital appear to be complementary and precede
investments in organizational innovation. The issue of timing is important here because
it shows how firms first invest in technology and after shape their organization so as to
make the investment fully productive. Finally she finds that – not surprisinglyorganizational innovations are more likely in firms where the management is younger.
The work by Ichiniowski, Shaw and co-authors (well summarized in Ichiniowski and
Shaw, 2003) is also very interesting. They have used so-called Insider-Econometrics,
which is a mix of extensive fieldwork (used to generate a detailed understanding of a
specific production process, its technology and the nature of work involved) and
rigorous statistical analysis, applied to specific sectors (in their case the steel industry),
to study the impact of various work-place practices on firms’ productivity. In a study of
integrated steel finishing lines, Ichiniowski, Shaw and Prennushi (1997) identify four
different systems of human resource management practices. On the one extreme there is
what they call “high-involvement” human resource management system, which
includes innovative practices across all the seven areas of human resource management
considered (i.e. extensive employee screening, elaborate pay-for-performance plans,
work teams, employment security guarantees, extensive labour-management
communications, broad job definitions, ongoing training in skills and problem solving).
At the other extreme is located the “traditional” system with no innovative human
resource management in any of the seven areas. Then there are the intermediate
systems: the “communication” system that adds to the traditional system
communication and information sharing and some team aspects, and, finally, “highteamwork”, which adds to “communication” the extensive participation in problemsolving teams and formal training programs. The results obtained by the two authors
are quite astonishing: “relative the traditional human resource management system,
productivity is 6.7 percent higher under the innovative human resource management
system, 3.2 percent under the “high-team work” system and 1.4 percent under the
“communication” system”. Ichiniowski et al. (1997) also show that in no case individual
human resource innovative practices work: they only function as a bundle.
These results are very important because they show a positive monotonic relationship
between innovative work practices and productivity. Moreover they are obtained for the
same sector and the same type of output, so that they are really comparing apples-toapples (something that is sometimes debatable in larger studies). The drawback is that
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these results are very difficult to generalize (but they are more generalizable than simple
case studies).
In Gant Ichiniowski and Shaw (2000, 2002) the authors try to get a better understanding
of the differences in the way employees do their job under innovative and traditional
human resource management systems. In particular, they try to see whether workers
employed in production lines using more innovative human resource management
systems are actually working differently. The authors define the variable “connective
capital” as a worker’s access to the knowledge and skills of co-workers and assume that
this variable is a key input for problem solving. The authors are able to provide a proxy
for “connective capital” (interactions with workers with similar or different human
capital) and find that indeed there exist stark differences in the patterns of work
relationships based on differences in human resource management styles: “in finishing
lines with innovative human resource management systems, workers interact with a
majority of other line workers, both within shifts and across shifts. In lines with more
traditional human resource management practices, workers interact with a much more
smaller number of their peers or managers”. But if innovative HR systems do work ,
why then they are not adopted by all firms in the same product line? The answer is that
the adoption of innovative HR systems is costly: new relationships among workers and
between workers and management have to be created and this might be too complex for
some firms or plants.
Evidence that shows the positive impact of innovative HR management systems on
productivity exists also for the service sector, in particular showing the positive impact
on service quality (i.e. relationship with customers).
One of the reasons behind the positive impact of workplace re-organization on
productivity is that the former interacts with the information diffusion process. If speed,
breadth and depth of information diffusion within the firm have an impact on firms’
innovative capacity, then it becomes interesting to look at the relationship between
information diffusion and organizational structures. The empirical literature on this is
quite scant, but there is a recent interesting paper by Aral, Brynjolfsson and Alstyne
(2007) that it is worth reviewing. The three authors were able to study the social
network of a medium size executive recruiting firm, using 10 months of e-mail data and
accounting data detailing project co-work relationship. Over this period they divide the
type of information shared in two groups. On the one hand they have messages that fall
into the category of “event news” defined as simple declarative, factual information that
is likely triggered by external events and is often of general interest to people in the
organization. On the other hand they have “discussion topics”, which are more specific,
complex, procedural and characterized by back-and-forth discussion of interest to
limited and specialized groups of people. They find that the diffusion of the two types
of information follows different paths. In particular they find that “event news” –which
are diffused pervasively through the organization- are influenced by demographic and
network factors, but not by functional relationships or strength of ties with co-workers.
On the contrary, diffusion of “discussion topics” is more shallow and characterized by
more back-and-forth communications, is heavily influenced by functional relationships
and the strength of ties, as well as demographic and network factors. It is also important
to notice that access to information strongly predicts employees’ productivity (the
impact of the proxy for access to information has a stronger impact on productivity than
traditional human capital variables, such as education and experience). These results,
which obviously cannot be generalized beyond the case at hand, are anyway interesting
for our study. First they show that information diffusion has a strong impact on
Tech4i2 Ltd – IDC – Headshift 2010

111

Enterprise 2.0 study

productivity. Second, information diffusion in this study is measured by the number
and content of e-mails. However, for both types of information (“event news” and
“discussion topics”) social networks and E2.0 technology are certainly better tools, in
term of speed, breadth and depth of communication. In other words we would expect
that the productivity gains measured by Aral et al. (2007) would be even larger in the
case of E2.0 adoption.
Particularly interesting for our research are the studies that have looked at the
relationship between IT, organizational change, human capital and productivity growth
for EU countries. The first one is Caroli and Van Reenen (2001) who use French data to
test the complementarity hypothesis between organizational change, skill composition
of the work force and ICT investment/capital, that is the hypothesis that recent
managerial changes (possibly IT induced) shifting towards less hierarchical and more
flexible organization forms, to be successfully implemented need workers with a high
human capital level, since in such organizational forms workers have to deal with
increased uncertainty and responsibility. New organizations are characterized by a
shorter chain of command and a substantial portion of decision-making is delegated to
lower levels. As long as education helps in increasing the capability of solving problems,
we expect these organizational changes to be correlated with higher education levels in
the workforce. As a corollary, this also implies that organizational change implemented
without the appropriate work-force ends up being unproductive.
Benefits from decentralization of decision making processes arise first because of the
reduction in costs of information transfer and communication: information is processed
at the level where it is used. Second, decentralization increases firms’ reactivity to
market changes. In a hierarchical environment, where tasks are more specialized and
defined for each layer, we expect that reaction to market changes involve the
coordination of a large number of activities. If the coordination costs are high the
reaction time might be slow. In more horizontal structures workers usually work in
teams and, in each team, multiple skills and tasks are present, so that coordination costs
are reduced and response to market change can be faster. Third, decentralization
reduces monitoring costs. Finally decentralization might improve productivity through
rising job satisfaction: workers are more involved, they participate at some level at the
decision and implementation process and get more satisfaction from their job.
However decentralization does not come for free. Costs of decentralization can be
summarized as follows. First, in the absence of centralized decision making there is a
risk of replication of information processing . Second, reduced monitoring can lead to
increased risk of errors. Decentralization also tends to be make more difficult the
exploitation of increasing returns to scale (in decentralized structures multitasking
prevails, but multitasking reduces the possibility of obtaining returns from
specialization, which is one of the elements of increasing returns to scale). Finally,
workers might not like the additional risk and stress arising from being part of the
decision making process and they might respond to this reducing their effort and hence
their productivity.
In general, we expect that higher skills improve the ability to process information: the
benefits of decentralizing information processing are higher the higher the skill
composition of the workforce. Skilled workers are also more able to communicate, hence
reducing the risk of duplication of information, and are also more apt to multitasking
and easier to train. Caroli and Van Reenen argue that “a higher skill level of the
workforce tends to reduce the costs and increase the benefits of decentralization. In
other words, skill appear to complement organizational change”. The major implication
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for empirical analysis are that: 1) organizational change leads to skill upgrading; 2) skillintensive firms are likely to reap greater productivity growth from organizational
change. The interplay between skill composition and organizational change is also
affected by technology. More specifically, the introduction of ICT reduces the costs of
ex-post monitoring, reduces the risk of mistakes and reduces the communication costs
among workers, while at the same time increasing their ability to process information.
All these aspects lead to the prediction that high skills, organizational change and ICT
diffusion are complementary.
Their results confirm the hypothesis that organizational change and the skill
composition are complementary in a productivity equation. As for complementarity
between organizational change and ICT, their results are mixed: on the one hand the
interaction term is positive, indicating that positive interactions indeed exist. On the
other one, the estimated coefficient is not significant at customary significance levels.
The authors read their overall results of a clear indication of Skill-BiasedOrganizational-Change, while –for the complementarity hypothesis between OC and
ICT- they think that the evidence gathered is indicative of its existence and they justify
the poor significance of the coefficients on the ground of likely multicollinerarity
between OC and ICT. In other words, if ICT and OC are always strongly associated
(because managers know that ICT investment is productive only when complemented
with OC), then it is almost impossible to estimate the impact of each factor individually
on the overall firm’s performance .
Crespi, Criscuolo and Haskel (2007) look at the issue of complementarity between ICT
capital and OC using UK data from the Third Community Innovation Survey (which
records info on firms’ activity between 1998 and 2000, covering firms in manufacturing
and services). The variable used to capture OC are the following: a) implementation of
new or significantly changed corporate strategies (e.g. mission statement, market share);
b) implementation of advanced management techniques within the firms (e.g.
knowledge management, quality circles); c) implementation of new or significantly
changed organizational structures (e.g. investors in people, diversification); d) changing
significantly the firm marketing concepts/strategies (e.g. marketing methods). In
particular, b) and c) are the aspects closer to the concept of OC discussed in the
literature. The authors also consider the existence of process innovation as part of
organizational change. As for IT investment, the CIS reports data on the amount of
expenditures on acquisitions of machinery and equipment (including computer
hardware) in connection with product or process innovation. This variable is then used
to create a variable that captures the fraction of total investment that goes to IT. Their
results indicate that there are significant returns to IT (30%) when OC is not controlled
for. However, the returns to IT are reduced when a measure for OC is introduced
among the regressors, indicating that OC and IT tend to be correlated. Finally, in the
specification where they also introduce an interaction term between IT and OC
(indicating the additional effect that the two variables have on productivity when
performed together), they find that: 1) the intensity of IT investment per se has a
positive but not significant impact on productivity; 2) OC per se has a negative but not
significant effect on productivity; 3) the interaction term between OC and IT enters with
a large positive and significant estimated coefficient, indicating the existence of strong
complementarities among the two variables
These results are then interpreted as evidence in favour of the complementarity
hypothesis for the UK. It is also interesting to note that the authors find that US-owned
firms are more likely to introduce OC relative to other MNEs and exporters, who are
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then more likely still relative to UK domestic firms only. This result is interesting when
put in the context of the EU slowdown in productivity characterizing the late 20th
century (especially if we think that UK firms were among the good performers). In other
words, perhaps the EU economy is not growing as much as possible also because it is
not fully benefiting from the gains that the ICT revolution, together with new
management styles, would allow.
Another interesting study is Giuri, Torrisi and Zinovyeva (2008), which looks at the
issue of ICT-skill-OC complementarity in a panel of Italian manufacturing firms for the
period 1995-2003. Their results indicate that there exist OC-skill complementarity but
there is no evidence of significant and positive complementarity between ICT
investment and OC or between skills and ICT investment. These results are interesting
for two reasons. The first one is that the sample is largely made up by SMEs (94% of the
sample used in the regressions) and there are theoretical reasons that justify the fact that
the complementarity hypothesis might hold for large firms but not for SMEs. This is due
to the fact that the cost of contemporaneous adoption of ICT investment, high skills and
OC are too high for SMEs relative to their potential benefits (the amount of information
that have to be processed is lower in SMEs and so is the number of management layers).
In fact, many SMEs invest in basic ICT infrastructure (PC and Internet connectivity) that
do not require skill upgrade nor organizational changes to become productive. Finally
SMEs might already be characterized by greater flexibility in working practices (tasks
might be defined in a less precise way) and lower monitoring and processing costs (so
that the benefits from organizational change spurred by ICT are lower). Finally the
labour force might not be sufficiently ample to permit modern organizational practices
such as job rotation or team work.
The result is also interesting when related to the documented very poor performance of
the Italian economy in terms of TFP. The possibility that an industrial structure made up
mostly by SMEs is not able to fully benefit from the potential gains arising from
technological progress should be carefully evaluated.
The New Economy is characterized by knowledge bases work processes in which
increasing proportions of non-managerial workers are involved in problem solving and
identifying opportunities for innovation and growth. The main

6.5 The relevance of the Open Innovation paradigm
In the previous session we have documented that there exists solid and widespread
evidence that ICT and organizational change (including workplace practices) are
complementary investments, together with human capital, and the three together can
have a significant impact of firms’ productivity. Moreover, some studies have
documented that IT can have a significant positive impact on “connective capital”,
through the creation of internal and external networks. These results are very interesting
and should be related to the literature on open innovation. In fact, open innovation is a
business paradigm that can help in explaining how and why “connective capital” is
generated within and among firms. For this reason we devote this paragraph to the
issue of open innovation.
A good starting point are the definitions and implications of open innovation provided
by H. Chesbrough:
Open innovation is a paradigm that assumes that firms can and should use
external ideas as well as internal ideas, and internal and external paths to markets.
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Open innovation combines internal and external ideas into architectures and
systems whose requirements are defined by a business model
Open innovation is the purposive inflow and outflows of knowledge to accelerate
internal innovation and expand the markets for external use of innovation.
Open innovation is both a set of practices for profiting from innovation, and also
a cognitive model for creating, interpreting and researching these practices.
These sentences imply that an open innovation parading exists and that it might be
more profitable than a closed model for innovation. We will now discuss under what
circumstances these assumptions can be satisfied.
Traditional innovation models posit that innovation can benefit firms through two
channels. On the one hand we have innovation produced elsewhere in the economy that
is then appropriated by the firms either directly (through licenses, patents etc.) or
through the purchase of capital goods (a sophisticated laser, a new software), in which
case the innovation is embedded in the capital goods. Alternatively, firms can produce
innovation internally, through what is interpreted as a innovation-generating
production function. This process normally requires internal R&D (a form of investment
by the firm), which –with a given likelihood- generates innovation output. Such
innovation could be of the process or product type. In the first case it benefits the cost
structure of the firm, in the second one it mainly affects revenues (but also costs could
be affected due to cost complementarities). In the process of developing innovation
output, internal R&D laboratories can use both internal and external sources, but the
results is typically an innovation which is thought of as being internally usable only
(however it could be sold externally). The corollary of this model is that if an innovation
is not either used or sold by the company it does not generate any immediate benefit for
external parties.
In an open innovation model information flow freely from the outside to the inside and
viceversa, cooperation is a way to generate knowledge that is later utilized internally by
the firm or by other economic actors (including competitors) and this implies that
almost no effort is wasted: somewhere in the economy the knowledge generated will be
of some use.
The main issue that this type of model generates is that of appropriability. If it is true
that open innovation reduces the risk of supplier hold-up, fosters adoption and feeds
network effects and increases users value (see Shapiro and Varian, 1999) it is also true
that it reduces the protection provided by property rights and hence the developers’
ability to capture value (trade off between adoption and appropriability9 ). The latter

Almirall and Casadeus Masanell (2010) specifically focus on the difference between discovery and divergence.
Divergence refers to the fact that –by opening up a product or a system to outside suppliers or complementors implies
that the firm is losing some control over the path in which the innovative process is conducted, which could then diverge
from the initial path. At the same time, exactly because of such divergence, the new path could lead to discoveries that
were originally unforeseen. This implies that forward-looking profit-maximizing firms would adopt closed versus open
innovation models depending of their expectations of the discovery vs divergence trade off. In situation where the
technology to be developed is either very simple or very complex, closed models of innovation might work better (in the
first case there is not much gain from cooperation, in the latter the risk arising from the loss of control might be too
large), while in intermediate cases the gains from discovery might outweigh the costs from divergence. A possible
solution to the trade-off between discovery and appropriability (or discovery and divergence) is to spread knowledge
among a limited number of interested parties (for instance through the creation of a spin off participated by competitors
and public bodies). Alternatively, knowledge can be shared by different management levels inside the firms or by

9
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effect could hence induce a suboptimal level of investment, hence generating a lowerthan-optimal amount of total innovation.
At the same time it is also true that, precisely because of the network effects generated,
an open innovation system can generate additional innovation output because it
combines the effort of many different complementary firms. But such network requires
coordination and coordination costs in certain cases might be so high that the cost of
open innovation outweighs its benefits.
Very interesting in this respect is the work by Cohen and Levinthal (1990) who
generated the term “absorptive capacity”. With this they mean the set of conditions at
the firm level that increase the ability of the firm to benefit from and possibly exploit
external knowledge. While they were not yet thinking in terms of open innovation, their
research question is deeply related to the former, since they want to understand what
are the pre-existing conditions internal to the firm that allow the latter to benefit from
knowledge generated externally. In some ways this research question is prodromic to
the development of the open innovation paradigm. The two authors summarize the
elements affecting such capability in the cumulative term “absorptive capacity”. The
factors that are assumed to have a positive impact on such absorptive capacity are: prior
knowledge accumulated at the firms (which can be proxied by past R&D at the firm),
because –among other things- it improves problem solving ability; organizational
structures that provide incentives to knowledge accumulation, and possibly the
presence of a technology that helps in developing and maintaining a network of
resources that generate such knowledge creation process. The emphasis on
organizational absorptive capacity is important because it stresses how, for instance, it is
not sufficient to hire highly skilled workers (similar to assimilation of info from external
sources) because it is also necessary to develop ways in which the existing information
can be transferred within the firm (in open innovation models this problem goes beyond
the firm). In other words, organizational structure should be able to exploit information
acquisition. Communication structures both within the firm and from outside to within
become an essential part of the process of innovation exploitation . In fact, Cohen and
Levinthal clearly identify the structure of communication systems as one of the central
points in the development of absorptive capacity: “The problem of designing
communication structures cannot be disentangled from the distribution of expertise in
the organization. The firm’s absorptive capacity depends on the individuals who stand
at the interface of either the firm and the external environment or at the interface
between subunits within the firm. That interface function may be diffused across
individuals or be quite centralized... A difficulty might emerge under conditions of
rapid and uncertain technological change, however, when this interface function is
centralized...Under such circumstances, it is best for the organization to expose a fairly
broad range of prospective “receptors” to the environment”. However “relying on a
small set of technological gatekeepers may not be sufficient; the group as a whole must
have some level of relevant background knowledge”. But this means that shared
knowledge and expertise are essential elements for well-working communication
structures, and hence for higher absorptive capacity, which, in turn, affects the firms
capability of exploiting opportunities existing in the environment (giving rise to

different plants or establishment but still internally to the firm. In both cases the risk of loss of control over the process
are attenuated, and some benefits from the open innovation model are maintained.
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potential path-dependency: firms with higher absorptive capacity are able to gain
competitive advantage and use to this to build additional absorptive capacity).
All this is very important for E2.0 since what E2.0 technology does is exactly this: it
enables the creation and maintenance of knowledge.
We not turn to some of the implications of the open innovation paradigm. On the one
hand we have an inflow of ideas, from different sources (they could be public bodies –
such as Universities- or firms such as competitors or technology developers). These
ideas are then funnelled into corporate development. In other words, firm use external
ideas to develop new product or processes. On the other hand this also implies that
ideas can exit the firm, leading potentially to incremental and evolutionary ideas
somewhere else in the economy. The distinction between the inbound and outbound
aspects of open innovation is, in fact, quite fruitful (see Gassmann and Enkel, 2004). The
inbound aspect stresses the role of inflows of technology and knowledge from outside
sources, such as suppliers, competitors, consumers, universities, research organizations.
The outbound aspects stress the importance of bringing ideas to the market, selling and
licensing intellectual property and multiplying technology. However, it also stresses the
unpleasant consequences of sharing with external partners some of the knowledge
generated by the firm: firms are concerned that they might not be able to fully benefit
from the knowledge that is generated by the firm.
A particular type of Open innovation is User innovation: this is innovation generated by
or together with users. Users might benefit from innovation simply because of the
additional user value of the service/product or because they learn how to do things or
because they signal to other their ability. From the producer’s perspective, user
innovation is beneficial because it increases the value of the service/product often at
zero cost (eventually allowing the producer to develop new versions of the product that
incorporate them), new technologies could be licensed out and participation of users to
the innovation process increase the bond between the firms and its customers (some
firms have implemented incentive mechanisms in order to ensure the continuous
involvement of users and consumers in their innovation process). Innovating users can
be both consumers and firms (for a survey of the status of user innovation in the UK see
NESTA, 2010). Innovating users (both consumers and firms) are often “lead users”, that
is, they anticipate the usefulness of a certain good and product and hence they can be of
special use for producers, since they can help in mass production of better product
versions. What the empirical literature on user innovation shows is that users often
innovate without receiving a compensation. In other words, this is a model of open
innovation without payment of license fees: innovating users are often attracted more by
improved reputation. Typically, innovation by users are widely distributed, rather than
concentrated, and they operate within innovation communities. This is very clear for
open-source software, but similar circles exist with respect to other technological goods
(think of photography). Taken at an extreme, innovation might occur only within such
innovating community with no possibility of protecting the innovation with IPRs (think
of Linux). From a business perspective this raises problems, since the old paradigm
based on “1) develop technology internally through R&D 2) become the monopolist in
the use of technology” no longer holds. This implies that if firms want to participate to
innovating circles (or become a leader in the innovating community) they have to
reshape their business model. For instance, companies might gain from open-source by
selling installation, service and support with the software, by versioning the software,
by integrating the software with other parts of the IT infrastructure and by providing
proprietary complements (see Chesbrough, 2003). Alternatively, firms might use open
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innovation to stimulate innovation around one technology, which is then used with a
complementary technology to produce a good or service. To the extent that the firm has
some proprietary right on the use of the second technology it should not fear that open
communication on the first one can disrupt its overall competitive advantage.
Given that the open innovation paradigm is a full system of knowledge generation and
transmission, the really interesting economic question is the following: what are the
economic and technological factors that make open innovation more profitable and
what should firms do in order to foster the adoption on open innovation models (in
situations in which they are indeed beneficial)?
This change, from a individualistic to a systemic view of the problem, is reflected by the
evolution of firms’ policies towards R&D. From the original centralized closedinnovation model of the 50s, 60s and 70’s to the decentralization of R&D during the 80’s,
to R&D networks arising in the 90’s. More and more innovation is perceived to be crossfunctional and trans-disciplinary and this calls for inputs from many sources, some of
which might be outside the firm. This is reflected by the statistics that show how firms
recently not only outsource R&D but also engage in joint ventures and venture capital
for innovation purposes (see OECD, 2008). In fact, some scholars (see Lundvall, 1992)
describe innovation as a social process, to which various parties (producers, consumers,
suppliers, competitors, government organizations, Universities etc.) participate, giving
rise to innovation systems.
Chesbrough (2003) identifies two major changes that increase the (option) value of open
innovation. On the one hand there is the globalization process, which means that each
firm is facing a higher competitive pressure to which it responds with product and
process innovation. But globalization happens in times in which 1) technology is
changing at a faster rate and 2) product cycles in many sectors are shortened. The
implications are that innovation is more and more necessary but at the same time inhouse innovation is more and more difficult and costly. Technologies are often so
complex that it is difficult even for a single large corporation to be able to perform
successful R&D by itself. This explains the pattern towards innovation circles previously
described. But it is not only the inbound aspects that matter: firms are learning how to
make money by selling innovations that they do not utilize. Evidence in favour of this
hypothesis come from studies that document how international outsourcing of
technology knowledge has become a major determinant in the decision by MNEs to
internationalize their R&D activity (UNCTAD, 2005). Location decision for R&D
facilities are often based on the host country’s technological infrastructure (including
technology clusters), human capital, the presence of other firms and institutions (among
which academic institutions) from which investing firms can benefit, reasons which
complement the more traditional ones (market proximity and adaptation of products
and processes to local conditions).
Moreover, there is evidence (see Tidd, 2006) that internationalization of innovation is
quite costly and hence available mostly for large firms. However, the move towards a
pattern of open innovation can particularly benefit SMEs, since they can have access to
knowledge generated elsewhere without the need to set up a full R&D facility.
What the management literature on open innovation shows is that global innovation
networks require cross-functional cooperation and interaction, among companies but
also within companies, and enhanced interaction with external parties such as public
institutions. Given these premises, profitability of open innovation depends upon
market conditions and technology. The more complex the technology is, the shorter are
product cycles, the more global is competition, the more multiple technologies have to
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be combined, the more difficult it is to define IP on all the assets involved and the more
we expect an open innovation paradigm to emerge. Sectors like ICT, pharmaceuticals,
automotive and aerospace are those that –in principle- could mostly benefit from open
innovation, while chemicals, steel, railroads and petroleum appear less interested in OI
(see Chesbrough, 2006).
We now turn to empirical evidence.
Analysis of the 4th CIS data reveal that: 1) large companies are four times more likely to
collaborate than small and medium size enterprises; 2) the rate of collaboration is fairly
similar across countries among SMEs, but it changes very much for large companies
(data do not reveal the intensity of collaboration; 3) ICT, pharmaceuticals and also
chemical show high incidence of collaboration, which is recorded also in wholesale and
retail, transport and communication. Companies collaborate on innovation most
frequently with suppliers and customers and only marginally with competitors and
private labs or consultants. They also collaborate with universities and government
research institutes. International technological collaboration is also important, but
geographical proximity is still very relevant (see also INSEAD and Booz, Allen &
Hamilton, 2006).
Case-based evidence brings to our attention some interesting aspects.
The complexity of technology, the speed at which it evolves and the globalized markets
in which IT firms compete are among the main reasons for Nokia to adopt a path
towards open innovation. In fact, Nokia has used a double approach. On the one hand it
has collaborated with competitors and providers in the definition of standards and in
the development of software (Symbian), to be applied to the whole industry: these
standardization consortia are useful for market creation and they also give rise to
relevant barriers to entry for any potential entrant which is not part of the consortium.
On the other hand, in the production of more core activities, such as mobile telephony,
Nokia tends to produce internally with no outsourcing, while non-core activities are
often purchased directly from suppliers using simple buyer-supplier contacts. So it
seems clear that Nokia is using open innovation arrangements only in the areas in which
it perceives that it does not have the full competences necessary to be a world leader (see
Dittrich and Duysters, 2007).
Other relevant and interesting examples of open innovation are the well known P&Gs
“Connect and Develop” innovation model, which was started after a major company
crisis in 1999 and 2000. The proposed innovation model for P&G became one in which
50% of innovations were expected to come from the inside of the company while the
other 50% was expected to arise from outside. AS P&G’s CEO at the time said “half of
new products would come from our own labs and half would come through them”.
What this means is that P&G was well aware that external inputs have to be scrutinized
and then fully developed internally: ideas come from outside and to them P&G can
apply its own R&D, manufacturing, marketing and purchasing capabilities, to create
better and cheaper products that reach the market faster.
For the purposes of this study, the case of Danisco, a Danish world’s leading producer
of ingredients for food and other consumer products (see Danish Ministry of Science,
technology and Innovation, 2007) is also very interesting. What Danisco’s experience
shows is that there the open innovation framework works well because the
organizational structure of the firm is such that: 1) external inputs are positively
evaluated; 2) they are quickly discussed internally among all the interested bodies (in
fact they changed the internal structure of the firm so that every division has its own
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product development department); 3) management provides workers with decision
power, once the main strategic goal of the firm are clear; 4) information technology and
the Internet can be very valuable in creating this virtuous circle but they have not been
used enough or enough productively; 5) this might change the type of human capital
required by the firm: soft skills might become more useful; 6) risks from open
innovation are coming from insufficient protection of property rights: when inventions
are co-developed10 it should be clear from the onset “who gets what” and “who can do
what”.
This case summarizes most of the elements that our research has been stressing:
organizational structures are very important from promoting innovation, and this is
even more true if a firm goes for an open innovation model; IT is fundamental in
enabling a more efficient and large inflow and outflow of information and –within IT
resources- E2.0 can play an important role. Finally, the protection of property rights is
important if an efficient level of effort has to be made by all the interested parties. The
risk of free riding and ex-post exploitation are real and firms should try to protect
themselves in advance.

6.6 Implications for E2.0
The theoretical literature on E2.0 is still quite scant but there are some aspects that well
summarize the potential benefits arising from E2.0 adoption. We will describe them and
then we will connect them with our previous discussion on the complementarity
between technological and organizational change and the impact of open innovation
models.
We therefore refer again to the Causal Loop Model, in order to contextualize the
implications for E2.0 of the literature just reviewed, with a special emphasis on sectors
and firm’s size. We refer, as described in section XXX, to direct effects related to the ICT
producing sector, and to and indirect effects of adoption as increase in productivity and
innovation and changes in capital/labour mix.
From our previous discussion of the impact of ICT on growth and productivity we
already know that –for the whole economy- the direct effects have not been large. They
tend to be larger in ICT-producing sectors but the overall impact is still quite limited (it
grows with the size of the ICT producing sector). From our research it appears that E2.0
is still in its infancy: it is only about 0,11 percentage point of the value of the overall
Software industry (which is only a part of ICT capital), with a very strong bias in favour
of producers from North America (especially U.S.) and Australia. What this means is
that in Europe we should not expect more than a very minor direct contribution to
growth, productivity and employment.
Turning now to indirect effects, our review of the literature has shown that –for ICT as a
whole- the indirect effects are likely to be the largest contributors to growth (some are
10

See Chebrough and Schwartz (2007) for a discussion on the option value of codevelopment. In the authors’ opinion, firms might benefit from engaging in multiple codevelopments orf different projects at an early stage, where the potential benefits and
costs are not fully creal. By doing this firms in fact have an option to disinvest fro those
projects that do not tunr out to be benefical and invest more in those that ex-post reveal
to be more profitable. The gain arisies because a single firm would not be generally able
to run simultaneously a large set of projects and hence might end up not starting project
that later end up being successful.
Tech4i2 Ltd – IDC – Headshift 2010

120

Enterprise 2.0 study

ready to say up to an order of magnitude higher than the direct effects). The empirical
literature previously reviewed has clearly shown that ICT tends to induce positive shifts
to labour productivity (and hence become growth enhancing) when they are
complemented with coherent organizational change and with the appropriate human
capital level (skills). This is clearly evident in the studies that document the positive
impact of ICT diffusion, but can also be deduced by the cases (see Italy) where there is
no evidence of a positive impact of ICT investment (because there is no evidence of
organizational change nor of an increase in human capital). What we expect, then, is that
those conditions are even more valid for fruitful adoption of E2.0. In fact, what
characterizes E2.0 is not the use of IT, but from the fact that this technology does not
define a tightly structured process. So, assuming that a work design that uses imposed
structures and tight control is appropriate in many cases, the real issue (borrowing
McAfee words) then becomes the following: “are there circumstances or contexts in
which it’s better not to try to impose control? Can high-quality outcomes result from an
undefined, non-standardized, uncontrolled process?”
This comment brings us to an aspect that, in our opinion, deserves special attention for
the indirect effects: the role of open innovation (to be interpreted in a wide sense,
including search for new markets or new customers). In fact, it is exactly the
combination of open innovation business models and organizational change (towards a
more horizontal structure with workers having more “voice”) that makes the adoption
of E2.0 most productive.
The main aspects discussed in section 3.1 (which are mapped to the evidence from the
cases discussed in section 3.3) fit well into this logic: product development, awareness,
employee induction and training, communities of interest, employee engagement,
expertise location, innovation management, collective intelligence, collaborative
filtering, crowd-sourcing, customer/public engagements, stakeholder engagements and
recruitment are all aspects that show how E2.0 –in the proper organizational
environment- can help in integrating new and existing workforce into a new or existing
project, get ideas for new products and for process and organizational innovation from
both consumers and producers, and reduce search and transaction costs in the
procurement of inputs (including technology).
From the evidence gathered with the case studies we believe that we should basically
disregard the possibility that E2.0 can reduce workers’ productivity due to software
complexity, while we certainly stress that the wrong organizational structure or
organizational culture can have a strong detrimental effect on E2.0 fruitful adoption.
We also believe that the issue of capital/labour substitution is almost irrelevant for E2.0.
Substitution of ICT capital for labour is an effect of technological change in cases in
which ICT capital can be a more efficient (and/or cheaper) input –relative to labour- in
the processing of routine tasks that do not involve a large amount of information
processing. In other words, we do not expect that E2.0 can induce capital/labour
substitution since E2.0 is mainly directed at increasing fruitful collaboration among
workers. If anything, E2.0 might have an effect of the relative productivity of skilled vs
unskilled workers. Given that, by its own nature, E2.0 is directed mainly at knowledge
workers, it might end up favouring more skilled workers relative to unskilled ones
(productivity increases will be higher for the former group). It is however very difficult
to predict what this effect might be at an aggregate level.
Finally, distinguishing between first and second order effects of knowledge sharing on
workers’ productivity (the latter operating mainly through increased innovation) is
relevant at a theoretical level but is less important from an empirical perspective.
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So we are left with the main question: what are the conditions under which we expect
the gains from E2.0 to be largest (i.e. to complement more with organizational and
human capital and open innovation business models)?
We can think of E2.0 as a technology that allows the creation of ideas through a nonstructured process, to which many people can contribute (some internal and some
external). Some ideas will contribute to the creation of better products (perhaps even
coming from consumers) while others could lead to the development of better processes.
In other cases ideas for new markets might emerge. Even ideas for organizational
change could be the result of E2.0 applications. In all these cases it is likely that these
ideas will need to be refined, re-evaluated in the context of the firm’s business-model
(including its R&D and marketing capabilities) so that the horizontal non-hierarchical
network generated by E2.0 will interface with the typical vertical and often functionallystructured organization of the firm. Moreover, E2.0 also requires careful
implementation: if it’s true that networks are generally created through an informal
process of collaboration (typically working from the bottom up so that they are
inherently democratic structures), it is also true that E2.0 adoption implies non
irrelevant set up costs (not necessarily financial) which are likely to be “organization
specific”.
What this means is that not every firm in principle can benefit from E2.0
implementation, since not all firms benefit in the same way from product and process
innovations and not all firms share the same set-up costs. Benefits and costs are in part
dependent upon the technological and economic conditions characterizing a given
sector: more competitive pressure and more technological development are likely to
affect positively the potential benefits from the adoption of E2.0 (notice that these are
exactly the same conditions that many scholars think are at the root of the adoption of
open innovation models). But even within the same sector, not all firms have the
identical expected net benefit from E2.0 adoption. First, size is likely to matter a lot.
Large firms are more complex in terms of organizational structures, they tend to be
more innovative and they process a larger amount of information. For them the number
of “ties” that make up the actual and potential network is much larger, relative to a
SME, and we know that complexity grows more than proportionally with the number of
ties. But this means that large organizations have larger expected benefits by E2.0
adoption (while set-up costs do not rise proportionally to a firm’s size). Hence we expect
large firms to invest more in E2.0.
Moreover, organizational structures matter as well. As McAfee writes: “Organizations
that pursue E2.0 do not have to disband their R&D departments or any other element of
their existing hierarchy. But they do to some extent have to let go of the notion that
attributes like authority, expertise, and appropriate roles should be specified upfront
and never again questioned. They need to replace this notion with the ideas that
expertise, authority, and role are (at least in part) emergent over time, rather than fully
specified in advance... E2.0 is about abandoning the assumption that unilateral control is
the best way to achieved desired outcomes, and instead trusting in people’s ability to
interact productively, without constant supervision from above”. This means that
organizational structures and organizational cultures have to be shaped in such a way to
ease the adoption of E2.0, especially since other types of collaborative software already
exist. It is necessary to clearly stress what the organization desired goals are and then let
(informed and knowledgeable people) discuss and, through discussion, select new and
better ideas. This means that careful design of E2.0 adoption is needed and monitoring
during the transition from old collaborative software to E2.0 has to be implemented. But
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this also implies that the workforce has to be convinced that E2.0 can be useful
(otherwise workers will prefer to use e-mails). This, again, is likely to depend upon
some organizational characteristics (the presence of a more horizontal structure with
multi-functions) but also on workers’ characteristics such as age and human capital
(skills). If E2.0 is tool that elicits ideas from people, a precondition for its functioning is
that people can actually contribute to it, i.e. people are depositary of some source of
knowledge that can be fruitfully combined with the knowledge possessed by others.
This also explains why E2.0 can work better in sectors where technological (or
organizational) change are important elements of a firm’s success: when the knowledge
frontier is evolving rapidly many contributions and skills are necessary to reach it and
to remain on it and hence there are large gains from collaborative efforts. If the
knowledge frontier is not moving and technological requirements are already “common
knowledge” there is not much gain from E2.0 adoption. A fast improving technology
increases the benefits from cooperation (this is more true the more technology is
complex).
These conclusions are consistent with the findings of Brynjolfsson, McAfee, Sorell and
Zhu (2008) in which they study the influence of IT on competition over time across U.S.
industries. In this study they show that during the nineties, contemporaneous to an
increase in IT investment by US companies, two major facts emerged: 1) the distance
between winners and losers increased (gains from competitive advantage widened); 2)
high turbulence emerged (winners were not winners for a very long time, at least
relative to before the IT revolution). This resurgence of Shumpeterian competition can
be found in almost all the U.S. sectors, not just the IT sector, and this is due to the fact
that the digitalization of the entire economy has gone a long way in the U.S. But as IT
have become more and more a fundamental input, technological change in IT leads to
additional competitive pressure on firms because they have to keep the pace of
technological progress in that sector. This influences not so much product but process
innovation (overall IT affects more processes). Faster, cheaper and more efficient
processes driven by technology can lead to high turbulence and increasing wedges
between those who are able to exploit technological change (the winners) and those who
are not (the losers). And this might explain why organizational change and human
capital –which complement technology- have become more and more valuable assets. In
this picture E2.0 can be an important element because it might work like a powerful
lubricant in the diffusion and exploitation of relevant information that are later
embedded into (productive) ideas.
Overall, these theoretical considerations find support from our E2.0 projections (see
Section 3: Understanding the E2.0 market). E2.0 market is expected to rise at rates that
are much higher than the rates for the other types of software (almost 10 times higher).
However, the size of E2.0 in the overall software market is still very small so that even
large growth rates cannot generate a very large market, especially when looking at the
EU: 559 million of euro in 2015 cannot be expected to generate large direct effects on the
EU economy. Perhaps more interesting is the fact that there are 16.1 million expected
users in the EU in 2014. This means that diffusion is going to be quite large.
Coming to across-sectors comparisons (see Table 10), we can see that for the EU the
largest markets in 2009 are in Manufacturing and in Finance and Professional services
(both around 30m euro) while the largest growth rates are expected for Manufacturing
(37,8%), Distribution (33,4%), Telecoms, Transport, Media and Utilities (31,6%) and
finally to Finance and Professional Services (27%). This means that, by 2015, the size of
the E2.0 market in Manufacturing is likely to be almost twice as large as the size of the
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second market (Finance and Professional Services). Also the E2.0 market in Telecoms,
Transport, Media and Utilities is going to be quite relevant, the smallest being for
Distribution.
These projections are quite in line with our “theoretical” considerations, since
Manufacturing is the sector in which both technological change and competitive
pressure are highest, while Finance and Professional Services are sectors with a high
degree of competition and an average rate of technological change (very much
connected with ICT). Telecoms, Transport, Media and Utilities tend to be less
competitive but still characterized by a very rapid ICT-induced technological change
(analogous considerations hold for Distribution).
The other factor that emerges clearly from our projections is that E2.0 adoption is much
higher in large firms, relative to SMEs. It is true that growth rates are higher for SMEs,
but the expected market in 2015 for large firms is still expected to be three time larger
than the market for SMEs. This, again, is in line with our theoretical considerations.
So, we can conclude that E2.0 cannot be expected to provide a major direct input to GDP
growth, given its minor role in the software market (which, by itself, is just a fraction of
ICT capital). However, in light of our previous discussion on the complementarity
between E2.0 and organizational and human capital, and its potential large impact on
information diffusion, especially relevant for open business models, we can conclude
that E2.0 might have a non irrelevant indirect effect on productivity growth. If
organizational change, enabled by ICT, is credited by some of having contributed almost
90% to multifactor productivity growth in US manufacturing (which corresponds to 30%
of productivity growth in that sector), the potentiality for E2.0-induced improvements
are quite high. We expect these improvements to be concentrated in large firms and
particularly in Manufacturing and Finance and Professional Services. It is also clear that
this result is very much going to depend upon firms’ specific characteristics, related to
the type of organizational structure, to the presence of highly collaborative knowledge
workers and to the adoption of open innovation models.
Finally, given that E2.0 is a collaborative tool, the questions of: 1) how to protect
innovations obtained through informal collaboration and 2) how to provide workers the
right incentives to produce the optimal effort when they work in collaborative
unstructured networks are going to be very important.
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7 E20 and high-speed broadband
During a keynote speech calling for a “new digital Europe” on July 9th 2009
(SPEECH/09/336), Commissioner Reding proposed a clear policy target: to have
“internet broadband for all Europeans by 2010 and high-speed internet broadband for
all Europeans by 2013”. In the context of the economic crisis, she emphasised the
importance of ensuring SMEs benefit from the adoption of ICT through the use of cloud
computing. She went on to suggest that this would then have a positive impact in low
carbon, growth and jobs. She also stressed how the availability of pervasive broadband
and suitable regulatory environment for digital content are important enablers of
enterprise 2.0 solutions.
In terms of delivery, enterprise 2.0 is often offered not only as a software application to
be locally installed, but also through new forms of web-based delivery (i.e. Cloud
Computing). This second option can be particularly important for encouraging take-up
by SMEs, which often do not have the internal skills required to install and maintain the
software. For web-based service delivery high-speed broadband is a desirable
requirement, and a lack of broadband or insufficient bandwidth puts the companies
located in ‘not-spot’ areas at serious disadvantaged.
Broadband deployment - It is well known that the rate of broadband deployment and
higher speed bandwidths are not equally available to all businesses. Across the 27
Member States the average level of broadband connectivity amongst businesses with
over ten employees was 83 per cent in 2009. Connectivity is almost certainly lower
amongst businesses with less than ten employees.
Throughout Europe lower levels of perceived market demand, topography and
geography are not attractive to the telecoms organisations ‘rolling-out’ faster or next
generation broadband access. For example it is known that in the UK there are around
100,000 homes and businesses whose local exchange is not broadband-enabled and
surveys indicate that even outside these areas, some users in so-called ‘not-spots’ cannot
receive a reliable service (Community Broadband Network, 2006). There is already
evidence, provided by Eurostat and others, that a lack of sufficient bandwidth
(predominantly in rural areas) is replicated throughout Europe.
Business broadband adoption - Most large businesses pay for dedicated higher speed
broadband access, usually by optical fibre. Small businesses, which often rely on the
same broadband access as home consumers, will benefit from the general or more
ubiquitous roll-out of high-speed broadband. However, this ‘supply’ side overview
must be matched by the propensity of businesses to adopt higher-speed broadband (the
demand side).
Enterprise 2.0 applications and bandwidth requirements – Enterprise 2.0 applications
vary in their bandwidth requirements. Applications that are locally hosted (within a
single location or organisation) can usually overcome local/internal bandwidth issues
on their network. However, some applications are provided by SaaS (Software as a
Service), usually with web-based delivery through Cloud Computing. The bandwidth
requirements of these applications will vary. Simple text based applications may only
require relatively limited bandwidths. However, applications that utilise videoconferencing or that require high volumes of data movement or data storage off-site will
be bandwidth hungry.
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This study has been able to make the first tentative analysis of bandwidth requirements
and the ways that opportunities and problems have been addressed by organisations
using enterprise 2.0 applications. This section therefore examines:The need for broadband and high-speed broadband to obtain the benefits of Enterprise
2.0 applications
The first part of this section examines broadband connectivity in Europe and the
geographical coverage now and in the future of broadband and high-speed broadband.
The second part examines the nature of enterprise 2.0 and the hosting and broadband
requirements to successfully utilise the application. Results from case study businesses
interviewed for the study are used to provide a ‘real world triangulation’ to compare
problems and opportunities found in literature with those encountered by businesses
using enterprise 2.0.
The final section draws together results presented in this chapter to provide an
overview of the need for broadband and high-speed broadband to obtain the benefits of
enterprise 2.0 applications.

7.1 Broadband connectivity in Europe
Broadband Internet is a general-purpose technology with a strong potential impact on
knowledge-intensive activities that can positively affect all sectors of the economy,
everyday life and well-being.
High-speed broadband (sometimes known as next generation access – NGA) can enable
enhancements in many everyday online activities. Video quality can be enhanced to HD
quality for online TV broadcasts, YouTube and video-conferencing between citizens,
businesses and government. This can enhance business productivity and empower
citizens to communicate with government. Educational support, with video images, can
also improve online educational support and training for businesses. NGA can also
enhance the quality of CCTV images that can be used in crime prevention initiatives.
NGA can produce benefits in many business activities and most aspects of everyday life.
Commissioner Reding’s policy targets to have “internet broadband for all Europeans by
2010 and high-speed internet broadband for all Europeans by 2013” does not explicitly
define connectivity speeds for the two goals. Generally, broadband is regarded as any
speed in excess of 1 Mbps and high-speed broadband as a speed in excess of 30 or 40
Mbps.
Broadband speed is measured in millions of bits per second or megabits per second
(Mbps). This is a measure of bandwidth or the total information flow over a given time
on a telecommunications connection. The bigger the number the more information can
travel down the connection. Annex 1 provides details of the different access
technologies and the speeds they can provide.
On average, UK consumers receive an actual broadband speed of 3.6 Mbps. This is
under half (49 per cent) the average speed advertised by ISPs (that averaged 7.2 Mbps;
Ofcom, January 2009). The ‘headline’ speed quoted by ISPs very rarely the speed that
most users will be able to obtain.
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The average UK speed of 3.6 Mbps is sufficient to ensure a satisfactory experience when
using the majority of Internet applications – such as streaming of music and standarddefinition video via services such as YouTube and BBC iPlayer. However, some parts of
Europe have such poor connectivity that some users have trouble logging-in; let alone
trying to obtain bandwidth hungry video through their Internet connection. These
speed differentials have considerable implications for utilising a number of services on
the internet; including enterprise 2.0 applications.
A host of factors can diminish internet connectivity speeds. These include location of the
premises relative to the local telephone exchange, ISPs' network capacity and traffic
management policies, and the quality of in-home wiring, networks and equipment.
The main reason for poor coverage is usually because the premises concerned is some
distance from the nearest exchange. As copper line length is a determining factor for
broadband speed, it follows that the further away from the exchange a premises is
located, the slower the broadband speed, or bandwidth. This factor added to the
commercial consideration that larger operators usually work to minimum population
density models per exchange to assess potential of future service delivery, means that
relatively small rural enclaves are ignored by most major operators when it comes to the
planning and provision of high speed or “Next Generation” broadband services.
The current situation for broadband deployment and NGA in Europe
Figure 22 presents an overview of broadband coverage in Europe (for the EU27) for the
period 2005-2008. With exception of those already at or near 100% saturation, there was
a noticeable improvement in coverage over the four years of the study.

Figure 22: Growth in DSL national coverage in the EU, 2005-2008 (percentage of population)

Figure 23 shows a similar pattern of broadband connectivity between 2007 and 2009 for
enterprises (with at least ten employees) that have broadband access (connected to an
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exchange with has been converted to support xDSL-technology, cable or fibre) . Across
the 27 Member States the average level of broadband connectivity amongst businesses
with over ten employees was 83 per cent in 2009. Finland (94 per cent) had the highest
level of broadband connectivity; Romania (41 per cent) had the lowest proportion of
businesses connected to broadband.

Figure 23: Percentage of enterprises (with over ten employees) which have broadband access in the EU,
2007 -2009

Regrettably Eurostat collection of data about business internet use is relatively limited.
It is therefore not possible to gain an insight into broadband connectivity amongst
businesses with fewer than ten employees. However, it must be assumed that the
distribution would be similar to or slightly less than the figures presented in Figure 2,
since as subsequent sections reveal broadband coverage in rural areas, where a higher
proportion of smaller businesses (than larger businesses) might be located, is relatively
limited.
Due to a lack of data about businesses and broadband connectivity and use the
remainder of this section reviews information about household or individual
connectivity. As Figures 1 and 2 show in most respects the two data sets are likely to be
similar since many businesses, particularly the vast majority of smaller businesses, are
likely to exit in very close proximity to households in the local neighbourhood,
particularly in rural areas. Smaller businesses are also unlikely to be able to afford or
require a dedicated internet connection and instead will have to rely on the service
provided by local ISPs.
Lack of a broadband connection can have a major impact on business performance and
inward investment. In October 2008, the Irish Management Institute (IMI), together
with the National Irish Bank, published the results of its tenth survey of multinational
companies located in Ireland. Compared to three years ago, the strategic importance of
broadband availability moved up twelve positions in the ranking from 18th to 6th. This
was the biggest increase of all the items investigated. It was also the first infrastructural
issue to be mentioned by respondents – the other top five were wage inflation, price
inflation, skills, and availability of workforce.
A closer look at national coverage data for individuals indicates considerable differences
between rural and urban areas, even in those countries where coverage exceeds a 90 per
cent threshold, see Figure 24. These considerable differences in broadband availability
have deep economic and socio-economic implications. They contribute to slower
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economic development of these rural areas and may contribute to their depopulation in
the long run.

Figure 24: Growth in DSL rural coverage in the EU (percentage of total population)

Figure 25, showing fixed broadband penetration per 100 people, reveals that a
significant proportion of the European population is still struggling to benefit fully from
the opportunities that ICT may offer. Considerable differences exist between Member
States.
Whilst a levelling of growth in countries with the highest penetration will reduce
statistical differences within and probably between countries, it is the geographical
distribution of these differences that will maintain inequalities. In areas where
broadband is deployed citizens have a choice to adopt (or not) and overtime all those
that require broadband will adopt and adoption will level-off. In many rural areas
broadband may not be deployed and potential users will not be able to adopt.
Nationally, this may appear as a levelling-off in adoption levels, but at the local level (of
the rural neighbourhood) there will be non-deployment and therefore non-adoption in
some areas. For example the recent Analysis Mason (2010) study developed a
modelling methodology that suggests broadband roll out is correlated with rurality.
They predict that the most rural areas will be the last to receive broadband and in some
areas the economic case for deployment is very weak.
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Figure 25: EU Fixed Broadband Penetration as of January 2009

The broadband performance of a country can be assessed not just on its coverage and
penetration levels. The ultimate aim for Europe is, of course, not the diffusion of
broadband technologies per se, but, rather, to pursue the i2020 political objectives to
boost the countries’ ability to promote social, cultural and political change, and
innovation as well as to increase competitiveness and ability to grow.
For broadband to generate such results, a number of concurrent conditions need to be
present aside from coverage and penetration. These other conditions include speed,
competition, and socio-economic maturity. For these reasons, broadband performance
needs to be assessed along a number of different dimensions. The Broadband
Performance Index (BPI) has been created to provide a more articulate and “holistic”
benchmarking of broadband presence in the Member States (see Figure 26). This of
course represents a first attempt to capture the complexity of the “soft” and
interdependent aspects of broadband diffusion.
Variations in adoption and performance will arise at all scales of analysis - within
regions, between regions and between countries. The ability to monitor and observe
these variations will be helpful in better understanding the factors that affect these
variations.
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Figure 26: Broadband performance index as of July 2009

Europe’s Digital Competitiveness Report highlights how the broadband performance
index clearly shows that - with just a few exceptions - countries with the highest
rankings have a balanced combination of the different factors. Both Sweden and the
Netherlands have high levels of broadband coverage and competition, high average
speeds, relatively cheap prices, high levels of take-up of services, and a sound socioeconomic context. Denmark, which is in third place, shares very similar features, but is
lagging behind the others for what concerns competition. These three countries are also
those with the highest broadband penetration rates.
It is evident that in Europe and other countries with the highest broadband performance
indexes there is also a correlation with high per capita income and education levels.
Besides the necessity for a multidimensional approach, broadband diffusion is further
complicated by technological evolution. The passage from one technological platform to
the next (e.g. from copper to fibre) may, in fact, represent an opportunity as well as a
threat. Currently, while Europe may be considered well positioned in the broadband
first generation scenario, the situation looks quite different when one considers fibre. At
the end of 2008, fewer than 5 per cent of all fixed connections provided speeds in excess
of 30 Mb/s (see Figure 27). According to Atkinson and Bennet in 2009 the slow
diffusion of fibre broadband has to do with the unbundling regimes present in Europe.
In their opinion, many European Member States run the risk of limiting investment in
NGA by both incumbents and competitors, with the result of a modest-speed “DSL culde-sac” on their relatively short copper loops.
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Figure 27: Subscribers by download rates in the EU

In some countries Universal Service Obligations (USOs) have been adopted to ensure
the availability of quality services (such as telecommunications and postal services) at
just, reasonable, and affordable rates. In October 2009 Finland became the first country
in Europe to declare broadband a legal right. A Universal Service Obligation was
imposed on telecommunications service providers, which guaranteed that all residents
and businesses would be able to receive a 1Mbps service downstream by July 2010. The
Ministry of Transport and Communications confirmed that they would expect the USO
connections to be provided at a "reasonable price" and that FICORA (the Finnish
Communications Regulatory Authority) would monitor the pricing, although the
legislation did not in itself include any pricing ceilings. Minimum standards for
broadband speeds were also imposed (the average speed of downstream traffic must be
at least 75 per cent of the required speed in a measuring period of 24 hours. In a fourhour measuring period the speed must be at least 59 per cent of the required speed) .
In the United Kingdom government fell short of declaring a USO and instead the Digital
Britain Report specified “Coverage – 2Mbps to virtually every household in the UK”
Table 21 shows the broadband and NGA targets adopted by most European member
States.
Broadband Infrastructure
Coverage
Target

Speed
(Mbps)

Austria

60% takeup

Bulgaria

options

1 to 10

Cyprus

100%

15

Finland

99%

1

Date

NGA
Speed
(Mbps)

Date

2010
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Funding
€ 18m

2013
2010

100

2015

€ 133m
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France

100%

Germany

75%

50

2014

€ 150m

56 cities

100

2017

€ 2.1bn

Greece

0.512

2010

Hungary

100%

0.256

2010

€ 1.2bn

Ireland

100%

1.2

2010

€ 223m

Italy

100%

2

2012

fibre

2015/6

Luxembourg

100%

min 2

since
2003

25

2010-8

€ 139m

Romania

80%

1

2015

Slovenia

90%

2

2010

20

2015

€ 85m+
/yr

Sweden

2010

UK

100%

2

2012

€ 40m
fibre

2012

£ 25-30m

Table 21: Governments commitments to NGA: a European outlook

7.2 The economic impact of broadband
Broadband content and applications can underpin all aspects of business activity.
Enterprise 2.0 facilitates enhancements in many of these activities, for example
innovation and skills development, develop new markets (and address existing ones in
a fresh way), step changes in productivity, training and skills development, new
methods of supplier and customer relationship development.
Research has so far generally only tried to estimate the impact of broadband on
business productivity of local/national GDP growth. Few of these studies have
investigated the impact of next generation or high speed broadband with speeds in
excess of
The impact of individual applications, such as Enterprise 2.0, Customer Relationship
Management or knowledge management, does not appear to have been studied in
previous literature. Nonetheless as this review of academic and consultant reports
about the impact of broadband on business shows there is compelling evidence that
broadband, and applications such as Enterprise 2.0, do have positive impact on
business productivity and growth. The next section considers the general impact of
broadband (of which Enterprise 2.0 applications might play a part) before moving on
to a consideration of innovation and productivity benefits that might be directly
facilitated by Enterprise 2.0 applications.
7.2.1 Broadband impact
Our review of 173 academic and consultant reports found a range of methodologies
and methods for estimating the impact of broadband. Econometric models and
matched pair areas (with and without broadband) were the most common
methodologies.
The most common methods to present impact were:• Jobs growth
• Changes in GDP (usually by monetary value, occasionally by percentage)
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• Jobs created per investment (for example the LSE study (2009) which found
38 jobs per €1m of broadband investment)
Table 22 shows key European results for each of the above three categories. Jobs
growth resulting from wider broadband adoption ranges between 0.9 and 3 per cent.
This would equate to between 2.15 and 7.17 million jobs throughout Europe (Eurostat
European working population 239.269 million in 2009). There appears to be
considerable convergence in European study estimates for GDP growth, the three
studies providing values ranging between 6.6 and 7.3 per cent.
% jobs
growth

% GDP
growth

0.9%

7.2%

Other

Micus (2010) European study 2006 - 2015
GBP 5bn
investment =
280,500 jobs

1.1%
3.0%
2.3%

Author

LSE (2009) UK study

Polynomics (2008) Switzerland study
7.3%

Columbia Business School (2010) Germany
study

6.6%

Broadband Industry Group (2003) UK study

Table 22: Documented impact of broadband in Europe

Table 23 shows results from international studies (excluding Europe). The majority of
these studies have been undertaken in the US. With the exclusion of two ‘outliers’
predictions of job growth suggest a relatively high level of convergence between 0.63
and 1.4 per cent. All of these studies were undertaken in the US. This would equate to
between 970,000 and 2.16 million jobs in the US (Bureau of Labor Statistics US working
population 154.351 million in 2009). US studies also suggest a relatively high level of
convergence in GDP growth studies; they range between 3.26 and 3.8 per cent
(excluding the Connected Nation Study). Other international studies have considerably
lower estimates ranging between 0.63 and 2 per cent.
% jobs
growth

% GDP
growth

Other

Author

10-14%

World Bank (2009) International study

0.79%

Telenomic (2002) US study

1.3%

Economic Stimulus (2010) US study

1.4%

MIT (2006) US study

0.79%

Brattle Group (2009) US study

0.2%

Brookings Institution (2007) US study

0.63%

ITIF (2009) US study
3.26%
3.35%

Ovum (2008) US study
15% productivity
boost

1.02%
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3.8%

Criterion Economics (2001) US study
Over 10 years wide
adoption will
reduce greenhouse
gas by over 1
billion tons

Telenomic (2007) US study

250,000 jobs for
each 1% growth in
penetration

Wimaxtimes (2009) Brazil study

Inter-American Development
(2009) Brazilian study

1 to 1.4%

Bank

Allen Consulting (2003) Australia
study

0.63%

Pricewaterhouse
study

1 to 2%
10% high
penetration = 0.7%
GDP growth

(2009)

Australia

McKinsey (2009) Asia study

Table 23: Documented international impact of broadband (excluding Europe

Interestingly the GDP broadband impact studies in the US (3.26 and 3.8 per cent) and
international studies (0.63 and 2 per cent) suggest considerably lower levels of GDP
growth than European studies that range between 6.6 and 7.3 per cent. However, this
observation is based on only three European studies and seven from elsewhere and
detailed examination of the methodologies would be required to know if the
methodologies are similar and thus should provide comparable results.
This
observation, and the above tables, show the relatively small number of studies that
provide quantitative impact results.
7.2.2

Other broadband impacts

Our literature review found many studies that observed or estimated qualitative
benefits from broadband adoption by business. In the context of Enterprise 2.0 the
most relevant are those studies that highlight benefits from enhanced knowledge
sharing or innovation.
Micus (2010) note the support provided by broadband access in enabling a
movement from traditional sectors of the economy towards knowledge-intensive
sectors and broadband-based innovation. A recent Intel (2009) study noted that
broadband networks are an increasingly essential part of the global information
society, enabling overall economic growth, and creating new jobs, fostering
innovation and enhancing national competitiveness. A 2008 World Bank study
highlighted how broadband can spur innovation, create jobs and reduce costs for
businesses.
None of these and other studies investigate or reveal the applications that are most
useful to enhance knowledge sharing or innovation. However, most emphasis the
need for enhanced communication, with suppliers, consumers and other partners.
All these activities are enhanced by Enterprise 2.0 applications
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A small number of studies seek the views of businesses about the impact of
broadband on their operating activities.
A British Chambers of Commerce study in 2003 found that the primary benefits of
broadband connectivity were more effective communication 61 per cent, improved
business productivity 46 per cent and reduced costs 45 per cent.
A University of Bradford study in 2005 of broadband benefits in Cornwall, England
found that 91 per cent of respondents felt that broadband had a positive impact on
business performance. 87 per cent felt it improved relationships with customers
and 74 per cent thought that job satisfaction and the skills of staff had been
enhanced
7.2.3

Future business broadband requirements

The importance of broadband roll-out, including next generation access, particularly in
rural areas, is likely to be most significant for the SME sector.
Large business organisations are the most likely to have dedicated broadband
connections, usually through leased lines. Leased lines provide a dedicated connection
with no contention, a guaranteed bandwidth and significantly higher level of
availability and Service Level Agreements, which are not available through ‘standard’
ISP packages.
In addition, large businesses can require upstream speeds to be synchronous with
downstream speeds that ADSL through ‘standard’ ISPs does not offer. Security issues in
business sectors such as financial services also make leased lines preferable.
It was noted earlier in Table X.X IDC 4.1.11 that approximately one per cent of European
businesses (the 200,000 approx. with more than 100 employees in the EU 27) appear to
purchase 85 per cent of enterprise 2.0 applications (by revenue). Currently only four per
cent of revenue from enterprise 2.0 sales is derived from businesses with less than ten
employees and 15 per cent is derived from businesses with less than 100 employees.
New entrants to the enterprise 2.0 market are therefore most likely to come from the
SME sector, where uptake is currently limited (thought it must be accepted that market
growth will also comprise software updates and enhanced purchase levels amongst the
larger businesses, that comprise the vast majority of the existing market).
As the next section highlights bandwidth has been problematical for some of the smaller
business case studies investigated by this study. These problems might be replicated as
an increasing number of smaller businesses adopt enterprise 2.0 applications.
Broadband availability is going to be vital for these businesses, if they are to successfully
adopt enterprise 2.0 applications. Indeed, it is possible some may not adopt enterprise
2.0 if they have a poor broadband connection.
In relation to future broadband and bandwidth requirements it is also necessary to
consider developments that are forecast to happen in the future. The preceding
assertion, that bandwidth should be a relatively limited problem generally encountered
only by smaller businesses, is based on the current generation of enterprise 2.0
applications.
Rosen11 highlights the potential of virtual reality environments as an important tool for
workforce training, prototyping and employee engagement. For example the Michelin
11

Rosen L (2010) The next wave: Enterprise 2.0, immersive workspaces and virtual worlds
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Group and The University of Kansas Medical Center are two companies who have
employed AHG, a virtual world training company, to help them with training using
Second Life. IBM launched “Project Big Green”, a project that features a 3D data center
in Second Life that acts as a simulator for testing IBM technology and infrastructure
solutions. Leading technology companies have also developed other 3D virtual
environments that offer opportunities for further development (these include
Multiverse, Protosphere and vPresence).
These video applications will probably have much higher bandwidth requirements that
might cause problems for users with poor internet connections.

7.3 Market trends, user insight and broadband
This section examines market trends and the probable uptake of enterprise 2.0
applications across businesses of different sizes.
To provide an understanding of
bandwidth requirements case study businesses were questioned about their use of
applications and issues such as local hosting or use through cloud computing. By
combining a better understanding of the businesses that are likely to use enterprise 2.0
applications with the experiences of those that have used the applications it is possible
to understand the impact that broadband connectivity might have on the successful
utilisation of applications now and in the future.
An important observation concerning the nature of enterprise 2.0 applications provides
an insight into the likely impact of bandwidth on the successful utilisation of the
application. One of the key attributes of enterprise 2.0 applications is the ability to
organise, share, search and communicate information and data within large
organisations. It is also well known (cross reference with Federico p31) that large
companies are four times more likely to collaborate on innovative activities than small
and medium size enterprises. Enterprise 2.0 can be a powerful tool for supporting
innovation. In this respect it is important to highlight that the lower rate of collaborative
innovation is fairly similar across all EU 27 countries among SMEs.
These observations emphasise that enterprise 2.0 applications are most useful for
internal communication and for collaboration with external partners for larger
businesses.
These applications are likely to offer a lower level of benefit to smaller businesses. This
is primarily due to their smaller size, possessing a small workforce should make it easier
for employees to communicate and share information more easily. Smaller businesses
are also less likely to undertake innovative collaboration that might be supported by
enterprise 2.0 applications. It is likely therefore that the proportion of smaller businesses
using enterprise 2.0 will remain limited, until it is adopted more widely.
It is also important to point out that most larger businesses will have dedicated internet
connections, probably at relatively high speeds, which are therefore able to overcome
possible bandwidth constraints.
Bandwidth constraints can also be addressed, at single site businesses (large and small
businesses), by hosting the enterprise 2.0 application locally.
Table 15 revealed that only four per cent of revenue from enterprise 2.0 sales is derived
from businesses with less than ten employees and 15 per cent is derived from businesses
with less than 100 employees. In Europe businesses with less than 100 employees
comprise at least 98.9 per cent of all (20.115 million EU 27 businesses ). Thus
Tech4i2 Ltd – IDC – Headshift 2010

137

Enterprise 2.0 study

approximately one per cent of European businesses (the 200,000 approx. with more than
100 employees in the EU 27) appear to purchase 85 per cent of enterprise 2.0
applications (by revenue). Smaller businesses might encounter internet bandwidth
problems, but they are relatively small users of enterprise 2.0 applications. As noted
earlier it is possible that some of these may be able to overcome bandwidth problems by
hosting the application themselves, rather than using cloud computing.
The smaller businesses most likely to encounter problems are those that operate at
dispersed sites or have locations distributed in several different areas of countries.
These businesses will probably have to use cloud computing and they will therefore be
reliant on the internet service provided by local ISPs. In rural areas this could be a
relatively slow service with poor bandwidth.

Enterprise 2.0 applications, cloud computing and local hosting
Nearly all the enterprise 2.0 tools included in the survey of vendors were available as
cloud services - indeed more tools are available this way than as "conventional" onpremise software. See Table X.X from IDC 4.1.8 showing software deployment modes
by vendor. The implication of cloud computing for internet connectivity is that users
have to possess sufficient bandwidth for upstream and downstream connections to
utilise the remote application successfully.
Some commentators have suggested that cloud computing will continue as the
preferred development path because providing software as a cloud service is seen as a
better business model by the investment community that provides the main source of
funds for software start-ups and developers.
A forthcoming IDC report will show that acceptance of cloud computing is relatively
high. Concerns primarily focused on security issues and the safety of data hosted
elsewhere, particularly if it is ‘mission critical’ for a business. This concern arose
amongst one of the business case studies. They are now in the process of hosting their
application on a dedicated server for security reasons. It is also notable that the five
large business case studies all have locally hosted applications.
The implications of these observations are that cloud computing might be the favoured
option amongst developers, but local hosting appears to be the preferred platform
amongst the eight case studies in this project. Local hosting provides the ability to
overcome bandwidth issues and it offers enhanced security for users.

Utilisation of enterprise 2.0 applications and bandwidth implications
Eight case study businesses were interviewed. Five of these were larger businesses with
2,000 or more employees. Three were smaller businesses; one with 110 employees and
two with 20 employees.
All the larger businesses had dedicated broadband connections. All these respondents
thought that they had more than adequate bandwidth for company needs, two
estimated their bandwidth to be in excess of 100 Mbps. However, some noted that they
had offices throughout the world and they aware that users in some countries had
slower connections.
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The three smaller businesses used connections provided by local ISPs. Two of these
estimated their bandwidth to be between 2-4 Mbps, one thought their connection was 1
Mbps.
The company with a 1 Mbps noted that they sometimes find file uploads to timing out
and it sometimes difficult to watch videos. They have thus reverted to using email or
file-sharing tools which are seemingly more stable.
Future bandwidth requirements
The preceding analysis suggests that bandwidth should be a relatively limited problem
generally encountered only by smaller businesses. However, this assertion would be
based on the current generation of enterprise 2.0 applications. Rosen highlights the
potential of virtual reality environments as an important tool for workforce training,
prototyping and employee engagement. For example the Michelin Group and The
University of Kansas Medical Center are two companies who have employed AHG, a
virtual world training company, to help them with training using Second Life. IBM
launched “Project Big Green”, a project that features a 3D data center in Second Life that
acts as a simulator for testing IBM technology and infrastructure solutions. Leading
technology companies have also developed other 3D virtual environments that offer
opportunities for further development (these include Multiverse, Protosphere and
vPresence).
These video applications will probably have much higher bandwidth requirements that
might cause problems for users with poor internet connections.

7.4 Conclusions
Broadband and high-speed broadband adoption by businesses
Across the 27 Member States the average level of broadband connectivity amongst
businesses with over ten employees was 83 per cent in 2009. It is likely that broadband
connectivity is much lower amongst businesses with less than ten employees.
Regrettably Eurostat collection of data about business internet use is relatively limited.
However, examination of data for individuals indicates considerable differences
between rural and urban areas, even in those countries where broadband coverage is
relatively high.
These differences in broadband availability have considerable
implications for rural businesses.
Several EU 27 countries are adopting ambitious goals for broadband infrastructure
improvements. However, at present broadband roll-out is relatively limited. Fixed line
broadband penetration in January 2009 in the EU 27 was 23.9 per cent. A fixed line
broadband connections will enhance connectivity speeds, but next generation access at
over 20 Mbps requires the provision of fibre to the cabinet or home. An IDATE study in
2008 found that less than three per cent of EU subscribers had next generation access at
over 20 Mbps.

Enterprise 2.0 utilisation and broadband
In this study all the larger businesses possessed dedicated internet connections, some
with connections speeds in excess of 100Mbps. These dedicated lines provide sufficient
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connectivity to overcome any bandwidth problems that might have arisen through the
use of enterprise 2.0.
It is also interesting that nearly all businesses had adopted local hosting, rather than
cloud computing, as the method of operating that best suited their requirements. This
also overcomes problems that might be associated with poor bandwidth provision by
local ISPs. Local hosting was also adopted by several businesses because it offers
enhanced security for users.
The only company that experience bandwidth problems was a small business that had
an internet connection of only 1 Mbps. They were considering local hosting, but
because of the distributed nature of their organisation they were not certain this would
overcome their problems.
In section 5 IDC suggests that utilisation of enterprise 2.0 applications is likely to be
limited amongst smaller businesses, less than 4 per cent of revenue is derived from the
18.5 million European businesses (92 per cent of all EU27 businesses). It is these
businesses that are most likely to encounter bandwidth problems. At present the extent
of this problem amongst the enterprise 2.0 user community is likely to be relatively
limited. In the future the problem may increase if more smaller businesses adopt the
technology. However, the application is most useful in enhancing co-ordination,
communication and sharing in larger businesses. This is less problematical in smaller
businesses with a limited workforce. Uptake amongst smaller businesses is therefore
likely to remain relatively small.
However, one note of caution should be raised. Future developments of E20 market
could reinforce the need for higher speed broadband:
•
•
•

wider take-up by SMEs is likely to be enabled and implemented through
cloud-based solutions, as SMEs lack internal IT skills to manage them
development of more integrated, cross-organisational solutions (while present
E20 applications are mostly for internal use) are likely to require cloud-based
integration
future E20 applications are likely to revolve around more immersive
collaboration experiences around such as prototype collaborative
development t through 3D and augmented reality solutions, which require
much higher connection speed
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8 Legal challenges and contractual arrangements
This section elaborates on two specific requests of the tender: namely, to analyze the
legal barriers to Enterprise 2.0 and cloud computing, as well as the contractual
arrangements with E20 providers.

8.1 Legal barriers to Enterprise 2.0 and cloud computing
Cloud computing is perhaps the single most influential development in information
technology today, and will certainly be a major influence on the future of E2.0 both
inside and outside the enterprise. Cloud computing presents numerous opportunities,
but there are still a number of critical questions that remain un-answered, or at least
unclear to organisations seeking to understand the potential of cloud computing. In
particular, there are questions around the meaning, definition, form and legal aspects of
cloud computing.
Cloud computing creates business opportunity by providing the means to innovate
faster and at a lower cost than previously possible with on-premises IT infrastructure.
Cloud expert Mark Masterson explains this by referring to cloud computing as a means
to "lower the cost of failure," which removes a major barrier to change, by allowing
organisations to experiment and innovate without taking on major financial risks. As
such, a key benefit of cloud computing is that it provides businesses with agility at low
cost.
There are three general areas of possible impediment to cloud adoption:
•
Legal issues regarding the security, privacy and ownership of data: in particular,
how can companies in highly regulated industries meet stringent data retention
requirements with cloud computing?
•
Definition issues: cloud computing is new, and some CTO's and CIO's are still
asking questions such as what is cloud, which forms and what is right for me?
•
Integration issues: how will cloud integrate into existing business systems and IT
landscapes?
The focus of this report lies on the legal aspects of cloud computing and the legal
impediments to adoption in particular.
Trends in cloud computing
1 Growth
Cloud computing is seeing very rapid growth in terms of adoption by enterprise
customers, number of servers, length of server uptime and in the number &
diversification of service offerings by an increasing number of vendors.
Some reasons for this are:
•
A notable increase in cloud adoption by traditional enterprises due to growing
confidence about cloud security, privacy and stability, as well as increasing acceptance
of cloud computing as more than a "fad". More robust offers are a sign of a maturing
industry.
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•
More enterprise organisations are starting to use cloud services to run second and
third tier applications as a means to cut costs. This growth can be seen as a test for the
eventual adoption of cloud computing for business critical systems.
•
The amount of new small and agile businesses on the market is growing again.
Combined with the growth of early adopters into sizable organisations, this supports
and proves the cloud paradigm as a stable solution for innovative business.
2 Increasingly sophisticated functionality
Moving beyond the provision of bandwith and computing power, services are emerging
in the cloud that offer deeply sophisticated functionality to solve well-defined problems
as features that one can easily add to existing sites. These are not necessarily consumer
facing solutions, but apply the same thinking.
3 Diversification of offerings
The diversification of offerings into Private, Public and Hybrid clouds stems from the
desire to have differing levels of control depending on the level of security and/or
privacy needs.
Increasingly, enterprise providers are taking open cloud models and making them
available as protected / private access clouds for corporate clients. Private clouds are
being adopted by large corporations looking for complete control, often as a tightlycontrolled base to be augmented with commodity public cloud offerings.
Another diversification away from the "public cloud" is the emergence of public clouds
limited to a number of organisations. For example in the education sector a number of
universities are joining together to provide shared cloud resources each contributing
their piece.
A third form, the virtual private cloud (VPC), allows organisations to your maintain
their database within their own data center and use the servers on the VPC as
computing resources when needed. As such data does leave the corporate firewall
perform computations but is never stored outside the company network.
4 Open standards and Open source
There is a growing demand from customers and the industry itself to standardise the
interfaces and API's commonly used by cloud vendors. One example of such efforts is
the Open Cloud Standards Incubator: http://www.dmtf.org/about/cloud-incubator.
Moreover, a growing open source community is allowing organisations to build their
own cloud computing infrastructure using products such as Eucalyptus and OpenStack.
Whilst defeating the economies of scale advantage of public clouds for smaller
organisations, these open source solutions may be attractive if you are a sufficiently
large organisation.
5 Blurring boundaries between cloud and on-premise
Organisations adopting cloud computing are often faced with the added complication of
managing and developing in an extra environment outside their existing IS/IT
infrastructures. The emergence of support for custom application development clouds,
such as heroku and engineyard for Rails are helping simplify the blurring boundary
between on-premise and cloud applications. At the same time, managing cloud
infrastructure is made easier by tools that manage both private on-premise data centers
and the cloud in a single management tool.
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The culmination of this development is exemplified by Microsoft's Azure platform,
which wraps up public cloud technology into appliances (hardware) being deployed onpremise inside organisations' datacenters. Such deployment models will pave the way
for the provision of a uniform development and deployment model across private data
centers and the public cloud. The advantage to the vendor is clear: a lock-in of
customers, even if they are moving to the cloud.
Non-legal barriers to adoption
The US department of commerce "National Institute of Standards and Technology"
(NIST) defines cloud computing as follows:
“Cloud computing is a model for enabling convenient, on-demand network access to a
shared pool of configurable computing resources (e.g., networks, servers, storage,
applications, and services) that can be rapidly provisioned and released with minimal
management effort or service provider interaction”.
NIST further defines "cloud software" as being service oriented, stateless, loosely
coupled, modular, and semantically interoperable.
This definition is deemed by experts to be by far the most comprehensive and clear
definition of cloud computing. However, due to the relative novelty of cloud
computing, one of the major issues facing cloud computing today is a lack of clarity
around its definition. This has given rise to debates about the use of the label 'cloud
computing.' One example is the "Remote Data-Center," which cannot be categorised as
cloud computing due to the inherent nature of the service.
The NIST definition provides directions for the definition of the cloud through its
characteristics, and defines a number of service and deployment model categorisations
for cloud computing products and services briefly summarised below:
Essential Characteristics:
•

On-demand self-service.

•

Broad network access.

•

Resource pooling.

•

Rapid elasticity.

•

Measured Service.

Service Models:
•

Cloud Software as a Service (SaaS).

•

Cloud Platform as a Service (PaaS).

•

Cloud Infrastructure as a Service (IaaS).

Deployment Models:
•

Private cloud.

•

Community cloud.

•

Public cloud.

•

Hybrid cloud.
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Nonetheless, the existence of the four deployment models is questionable, as will be
clarified below.
This definition guides debate on what is or is not cloud computing by providing a
thorough and complete definition of cloud computing and clarifying the distinction
between its service models and characteristics.
Private versus public cloud
Concerns over privacy and security issues attributed to cloud computing have given rise
to different deployment models intended to alleviate some of these issues, whilst at the
same time still allowing the benefits of cloud computing.
A private cloud can be defined by a subset of private users making use of a cloud which
is provided internally within an organisation. As such, a private cloud does not
generally adhere to the defining elements of cloud computing such as "a shared pool of
configurable computing resources", "rapidly provisioned" and "released with minimal
management effort or service provider interaction". Private clouds, hosted behind the
firewall and within the organisation, do not give access to the vast network of shared
resources available with commodity public cloud offerings, and is less rapidly
provisioned since it relies on a single organisation's infrastructure; also, it has a higher
management overhead. Private cloud is often considered in order to alleviate risks such
as governance, trust, privacy & security. Due to its nature however, this extra security
(whether real or perceived) is offset by a lack of cloud-inherent benefits such as
scalability, outsourced administration and low costs of service and maintenance.
Legal issues around cloud computing
In the following analysis of typical cloud computing contracts between service
providers and companies acquiring the service, we draw the following conclusions
regarding potential impediments to adoption resulting from legal issues:
Data Storage and Transfer
Security and Recovery
Service Continuity
Data Portability and Interoperability
Service-Level Agreements
Pricing

likelihood to impede adoption
could possibly impede for highly regulated
industries
not likely to impede
could possibly impede in the case of smaller
providers
not likely to impede
not likely to impede
neutral

The largest contractual impediments to effective roll-out are lack of clarity and choice
with regard to "Data Storage and Transfer" and the provider's inability to provide
guarantees regarding Service Continuity. SME's operating in Europe will be protected
by the European Commission’s Directive on Data Protection as well as the Safe Harbor
Act in the USA. However, due to the lack of clarity around the ability to confine data
storage within a certain jurisdictional region, SME's cannot be sure their data does not
transfer to datacenters outside the jurisdiction of the above regulations. The inability to
guarantee service continuity poses a theoretical risk to SME companies, in that
discontinuation could seriously hamper operations, especially when business critical
processes are dependent on a cloud based service.
Benefits of cloud computing to SME's outweigh the risks.
The associated risks of cloud computing do not outweigh the associated benefits. Cloud
computing is an inherently cost-effective, agile and easily adopted means to improve
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business through simpler IT infrastructure. Due to the economies of scale afforded by
cloud computing, these benefits can outweigh the risks, which can be mitigated by a
well thought-through selection of the cloud-service provider, and their own procedures
with regard to data retention, backup and service continuity. The risks associated with
data storage and transfer in the cloud can easily be overcome by the selection of
established service providers, who offer a choice of data storage locations.
Moreover, the benefit of a regular, variable and optional operating expenditure (opex)
compared to the high capital expenditure (capex) associated with providing similar
services in-house diminishes the general risk of doing business for smaller companies.
Also, the security provided by cloud service providers often adheres to stringent
standards and certifications such as SAS70 and ISO 9001:2008. These are security
measures that an in-house solution often cannot deliver without significant investment
in peripheral services and security - investments that SME companies often cannot
afford.
For smaller companies, the acquisition of technology and the associated licences can be
an deterring factor. Cloud computing provides access to similar functionality at a
fraction of the cost, and avoids the risk of sinking costs into a technology stack that does
not guarantee success. Risk is, after all, a constant factor in doing business.
Cloud providers legal models cannot usually be tailored to individual requirements
The nature of cloud computing is based on a "one size fits all" philosophy that does not
naturally allow customisation to individual requirements. This can be an impediment to
adoption, especially for large companies.
One interesting recent case is the widely reported issues surrounding Eli Lilly's
adoption of Amazon's cloud products. It seems one issue here was Amazon's
unwillingness to accept liability for a breach or outage of the service, which Eli Lilly
wanted. Amazon's unwillingness to tailor their offering to Eli Lilly's specific demands
represents a case of the incompatibility of a commoditised economy of scale product
with the often bespoke requirements of a single client, although this is not to suggest
that companies cannot find other ways to achieve the assurances they need without
abandoning the commodity cloud service model. The derived benefits of cloud
computing come from the low cost of service due to a large client base, all of whom
consume the same service. Tailoring that service to a single provider breaks this model,
negating the benefits of a "shared pool of resources, released with minimal management
effort or service provider interaction". As such, it does not fit the business model of the
provider, thus necessitating the provider to charge a higher fee for its services.
Organisations seeking such a tailored service should be aware that it comes at a higher
cost and lesser flexibility.
Jurisdiction
The issue of Jurisdiction and location of data is perhaps the most difficult issue to grasp
within cloud computing. As such, it has been identified in this report as a possible
impediment to adoption for some companies. Data that seems secure in one country
may not be secure in another, which would be less of a problem if the customer had a
choice about where the data is stored. However, most cloud service providers do not tell
their customers where their data is held. It may be that some data retention policies and
regulations needs to be updated to recognise the new realities of digital storage in the
cloud.
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The European union is a leading proponent of data privacy. Currently the EU is in the
process of creating union-wide data laws. However, even though European
organisations can be assured of data privacy, other nations do not act with the same
stringency when it comes to data privacy. The inception of the Harbor act is a method
instigated by the US to adhere to European data privacy legislation by providing a "safe
harbor" for data on European organisations and individuals. However, even though the
Safe Harbour act is in place, legislation such as the US Patriot Act, for example, or
Chinese legislation, which caused the temporary closing of Google China, continue to
provide a threat to data privacy.
Even Privacy laws within the European Union differ: the case of Germany and
Austria.
Even though the European Union has adopted, and is further specifying, union-wide
regulations and directives, privacy issues in Europe may still be present at the local
level. As the Enterprise 2.0 Adoption Council concluded in their report 'Implementing
Enterprise 2.0 Within the European Union, Transparency and Emergence vs. Privacy
and Compliance,' in dealing with localised compliance, Germany and Austria pose the
toughest privacy regulations.
This demonstrates that the complexity of the data privacy issue is present even within a
tightly legislated jurisdiction such as the European Union.
Specific Verticals
Within certain specific industry verticals, there may be very specific regulations or legal
provisions governing information management that could be difficult to fulfil if
sensitive data is stored in public cloud platforms. These provisions may also extend to
information the firm holds about its clients, for example in the legal and audit sectors.
As discussed above, this is an area where existing policies may need to be updated or
reviewed in the light of the impact of the contractual limitations surrounding cloud
storage, specifically regarding:
•
Disclosure: either voluntarily or to comply with legal regulations or workplace
rules.
•
Privacy: the relationship between collection and dissemination of data,
technology, the public expectation of privacy, and the legal and political issues
surrounding them.
•
Retention: the policies of persistent data and records management for meeting
legal and business data archival requirements.
Cloud providers and the customers using them should pay specific attention to the
provision of cloud services specifically for such verticals, since the liability and
legislation around the issues mentioned above is currently a grey area.
Conclusion
There is no substantive reason why European SMEs cannot adopt cloud computing as
part of their Enterprise 2.0 strategy, whether for certain types of application or service or
indeed for the majority of their IT needs. However, this is a rapidly evolving area that
existing laws and regulations may not yet be well suited to addressing. Hence, attention
should be paid to existing regulations and policies governing the work of SMEs (and
potentially their clients, where they hold information on their behalf) and how these
relate to the contractual provisions of cloud computing products and services. Overall,
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based on a review of typical contractual provisions, we conclude that for most European
SMEs, the benefits associated with cloud computing outweigh the legal risks.

8.2 Contractual analysis
This analysis will highlight those contractual conditions likely to impede the effective
roll out of cloud-based enterprise 2.0 services.
In this chapter we will analyse typical contractual relationships between providers of
enterprise 2.0 services based on cloud computing and the companies acquiring the
service, focusing on provisions that relate to:
Barrier
Data Storage and Transfer
Security and Recovery
Service Continuity
Data Portability and Interoperability
Service-Level Agreements
Pricing

Likelihood to impede
could possibly impede for highly regulated
industries
not likely to impede
could possibly impede in the case of smaller
providers
not likely to impede
not likely to impede
neutral

Data Storage and Transfer
Most of the interviewed companies have internationally located data centers and apply
geo-replication as a fail safe or protection against data loss. As such, depending on the
choice of SaaS / Cloud service, there is often no choice of location for one's data. This
could possibly be an impediment to company adoption of Cloud-based solutions: Laws
and regulations differ by country, which does not guarantee the privacy of your data.
Larger providers of cloud services are recognising this fact and allow the choice of
regions when adopting their service. The respondents do not give an explicit guarantee
that data in the EU does not cross borders. If offered location choice within Europe, only
limited locations will be available. Information with regard to data location is scarce and
often not easily available if at all.
The issue with data protection is partially covered by the 1998 EU data protection act for
data in the European Union and the Safe Harbour act for storage of European data in
the USA. However, the Safe Harbour act is superseded by US government legislation
such as the Patriot act, nullifying the need for Safe Harbor compliance in any case of a
perceived threat to national security.
Organisations operating in highly regulated industries such as Accountancy, Healthcare
and Legal should pay particular attention to legislation around data storage and transfer
due to their requirement to comply with regulations around, for instance, data retention
or the particular sensitivity of stored healthcare data.
The European Union could help prevent unclarity around the legal implications
surrounding data by stimulating a number of options:
1.
Enforce thorough disclosure of data storage and transfer policies with regards to
storage and geo-replication;
2.
Stimulate the inception of a certification board or accreditation agency that
enforces data storage and transfer compliance to relevant European standards;
3.
Facilitate a more open communication around the legal implications of data
storage and transfer for European organisations.
Security and Recovery
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The security of cloud providers can be analysed on multiple levels:
1. Data Center security
Data Center security is mostly tightly managed. The majority of Cloud-based service
providers adhere to such standards as SAS70 certification, and rely on annual or more
often external audits to provide proof of security to customers. More specific
information on security is often subject to NDA, and as such has not been included in
this report. PCI-DSS and ISO 9001:2008 are also cited certifications used for data center
security. These are all US or international standards. There was no mention of specific
EU regulation for Data Center security in the contractual information reviewed for this
report.
2. Data Security
A number of cloud-based suppliers adhere to standards such as SOX and Safe-harbour.
Specifically Safe Harbour, as an answer to the 1998 European Commission’s Directive
on Data Protection, is important for EU residents due to differing US policies on data
protection. The majority of respondents in this survey adhere to the Safe-Harbour act.
Data security also refers to the safety of data stored in the cloud. Most of the survey
respondents provide data security in the form of access via technologies such as SSL,
and allow encryption of data. However, this security refers mostly to the transfer of data
- i.e. the relocation of data to other services or via integrated connections to other
services or systems. Encryption of the actual data on the servers is not common.
Most providers are vague about the deletion of data upon contract termination. Some
state "reasonable effort" will be undertaken to remove the data. Usually, the customer is
granted a cutover period during which it can claim the data to be provided by the
provider. The format and nature of this data provision is at the provider's discretion.
This may potentially pose a problem for customers seeking assurances of data security,
though in practice it is unlikely to be a problem.
3. The provision to manage security within the service
The provision of cloud-based services is by its nature more limited than on-premise
package-based solutions. As such, the options for administration of user management
are inherently less elaborate. Most providers enable customers to grant access to endusers via a management or administration console. This is standard functionality, only
limited by the number of users allowed due to contract terms. Administrator
functionality is provided to fully control the use of the service within the confines of the
services to customers.
Service Continuity
Service continuity is a topic that concerns customers greatly. The Cloud computing and
SaaS industry has so-far been driven predominantly by start-up firms. Due to the
dependent nature of cloud-based solutions, the risk of service discontinuation is far
greater than with in-house solutions. This risk is offset by lower costs and a higher
degree of freedom; customers can terminate the service freely and are not tied in by the
sunk cost of capital expenditure. This risk is more likely with smaller providers of cloud
and SaaS solutions. Organisations should carefully consider their willingness to take a
risk in this respect.
The "terms of service" of the surveyed providers do not address concerns around service
discontinuation. This implies that it is mainly up to the goodwill of the provider
whether it allows the extraction of data or whether it provides a substitute service.
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Taking the service in-house is not specifically mentioned by any of the providers. Some
providers provide a software stack with similar or extended capabilities for in-house
deployment. This would provide the ability for a more guaranteed continuation of
service.
Migration to other providers is supported by data exports or the provision of services
that allow integration with other systems or services. The provision of the means of
migration is limited.
Data Portability and Interoperability
As mentioned above, data locked within the service is made available for export by most
providers. The means and format through which this is done is at the discretion of the
provider. In compliance with the open nature of cloud based solutions, data from
systems is often made available via an open interface adhering to open web-standards.
REST is the most often cited standard, along with out of the box connection options with
major software packages from vendors such as IBM and Microsoft. OpenSocial is also a
cited standard. Moreover, most vendors provide Public APIs that can be used for the
integration with other applications or services.
Service-Level Agreements
The provision of information on Service-Level Agreements (SLA) is unclear. Some
providers give easy access to information concerning their SLA. Others do not mention
SLAs or refer to partner websites such as Amazon Web-Services on which their service
is hosted. Larger providers, such as IBM and Microsoft, have more elaborate SLAs and
often provide different SLAs for different parts of their service. Those providers that do
give insight into their SLAs have provisions in place for the breach of SLAs.
Compensation for such a breach is mostly offered through redeemable credits in the
form of extra days of service or subscription on top of the currently existing contract.
Responsibility for claiming these credits, however, lies with the customer and is subject
to a limited period in which claims can be made after the fact. There is no specific
mention of the availability of compensation for service attacks such as outage due to
hacks or sabotage. Most vendors cite indemnity for force majeur without specifying
what this entails.
Pricing
Pricing for the service is mostly on a monthly subscription basis. Most common is a
price per user with a minimum number of users. Rebates are in place in a tiered pricing
plan with often one price per user from a certain number of users upwards. Most
providers provide rebates for public institutions, non-profit organisations or educational
institutions. Sometimes, education and non-profit are even given free access to services.
Different levels of service are provided for different pricing ranges. Often the pricing
plan starts with a free "trial" subscription, with limited functionality, moving up to
standard and enterprise grade offerings. In some cases, enterprise pricing is subject to
negotiation and a bespoke plan. Pricing for cloud hosting services is more complex. For
example, Amazon offers both monthly subscriptions as well as on-demand rates per
hour. Rates may vary according the specifications of the services consumed.
General conclusions
The potential contractual impediments to effective roll-out could be lack of clarity and
lack of choice with regard to "Data Storage and Transfer" and the provider's inability to
satisfy any legal information management requirements or guarantees with regard to
service continuity. SMEs operating in Europe will be protected by the European
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Commission’s Directive on Data Protection and to some extent by the Safe Harbor act in
the USA. However, due to the lack of clarity around the ability to confine data storage
within a certain region, SMEs cannot be sure their data does not transfer to datacenters
outside the jurisdiction of the above regulations.
This inability to guarantee service continuity could pose a risk to SME companies, in
that discontinuation could possibly hamper operations, especially when business critical
processes are dependent on a cloud based service.

Tech4i2 Ltd – IDC – Headshift 2010

150

Enterprise 2.0 study

9 Conclusions and emerging policy issues
In this section, we firstly re-examine the evidence presented in order to answer the
research questions outlined in the initial section. We then start to highlight the key
issues worth of policy attention, which will be addressed in the next phases of the study
which are devoted to the identification of challenges and policy options.

9.1 The findings on the research questions
In the initial phase of the study, we outlined the most important questions, which have
to be answered by the study. We here analyze the findings presented so far in order to
provide clear answers to those questions, one by one.
1) definition

What are the key differences with traditional enterprise software?
What are the main functionalities and applications

The initial questions focused on the definition of Enterprise 2.0. We clarified that E20
refers to both applications and corporate values. Applications focus on emergent,
unstructured contributions from the widest possible variety of actors. They allow open
publishing of content inside the company, moving from a one-to-one to a many-to-many
approach, where public communication is the default and private the exception. They
widen collaboration to weaker ties, and bypass hierarchical structures. They do not
automate processes by substituting human with software, but empower humans to take
better decision by linking to the right people and content (for more information, see
section 2).
The key applications are the traditional web 2.0 tools: wiki, blogs, social networking,
instant messaging. But there are additional tools which are particularly interesting and
suitable for the business context: microblogging, prediction markets and idea banks.
Microblogging allows employees to post short comments about their status and asking
specific questions, basically adapting Twitter to a more protected, enterprise wide
context. Prediction markets allows employees to place virtual bets on the success or
potential products/projects, acting as an early warning system for potential project
problems. Idea banks allow employees but also customers to propose innovative ideas,
vote and comment on other people ideas (for more information, see section 2.1). What is
new about these tools is the “openness by default” approach.
2) supply side

What is the E2.0 Market, including size, trends, forecast to 2015 and
comparison with North-American and Asian economies.
What are the biggest or most innovative European providers of E2.0,
and their positioning in comparison with international competitors;
What are the market dynamics and key success factors, including
R&D investment and the role of Open Source

The size of E20 market in Europe has been calculated in 97M € in 2009, estimated to
grow to 559M € in 2015. To put it in perspective, this represents just above 0,1% of
overall software market. Europe is estimated to lag 2/3 years behind the US market,
which is expected to generate more than 1B €by 2015, but still leads with respect to Asia
were the market is smaller, possibly due to cultural resistance. While the market is still
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small, the expected growth rates are about tenfold the overall software market. In any
case, this is estimated to reach by 2015 still a small minority of knowledge workers
(about 50 million users). For more information, see section 5.4.
Most vendors are US-based companies, either as multi-product vendors or dedicated
E20 vendors. The market is very dynamic, with continuous acquisitions such as IBM’s
acquisition of Filenet, EMC’s acquisition of Documentum and Oracle’s acquisition of
Stellent. Some large EU multiproduct vendors such as SAP and Dassault have offering
in this area. Dedicated E20 solutions providers in the EU are very small and include
companies such as Coremedia, BlueKiwi, Huddle, KnowledgePlaza and IncentiveLive.
They provide multilanguage solutions but the US vendors are larger and more
developed in every aspect except localization. Localization appears indeed as a key
success factors, as well as the capacity to address clear business goals. The availability of
cloud-based platform-as-a-service reduces the market barriers to entry and facilitate the
emergence of new actors, but the key to success lies in the identification of suitable
market niches. Dealing with privacy remains a key issue to be addressed in change
management processes including E20 solutions. For more information, see section 5.6.
3) demand side

What typology of business functions is it applied to?
What priority applications are in different sectors?
What are the preconditions and What are the barriers to take-up?
How is it implemented from the organizational point of view (inhouse, SaaS, policies and governance, etc.)
What are the costs?
What are the risks?
What are the benefits at micro level?

E20 solutions can be applied to a wide range of use cases, both internal and external to
the company. Key applications include project collaboration, employee induction and
engagement, new product development, expertise location. However, most applications
at this stage are internal to the company and highly operational, related to project
implementation, trying to reap the low-hanging fruits. More external and strategic
approaches towards open innovation are much more rare. The figure below clearly
shows how internal collaboration is the main application at present. For more
information, see section 3.1.

Figure 28: Main actors of collaboration for E20 applications. Source: (InformationArchitectedInc, 2009)
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Because the main applications are at present internal to the company, the adoption
pattern is largely dominated by large corporations who need tools to increase their
cohesiveness and collaboration within widely dispersed teams overcoming silos and
bureaucratic approaches. Take-up by small business is far less significant and represents
about 20/25% of the market, and focuses on high-tech and ICT business. In Europe,
companies tend to implement E20 solutions more slowly, through pilot initiatives, while
in the US large scale deployment is faster. The US large scale implementation approach
has significant advantages as E20 solutions benefits from network economies, so that a
significant critical mass is necessary to extract benefits from participation.12 See section
4.3 for more information.
Prerequisites to a successful adoption of E20 solutions is the existence of a collaborative
and collegiate culture, where innovation is rewarded. It is difficult to reap the rewards
from investment if the culture is not there and there is no top management
endorsement. However, there is also evidence that the adoption of E20 tools generate
cultural change by encouraging collaboration and reducing silos effect: for example, the
Intellipedia case showed how wiki were able to foster a more open and collaborative
approach by the US intelligence agencies (McAfee, 2009). In particular, because
contributions by employees are public (through platforms rather than channel), there
are incentives for other employees to contribute to discussion through imitation and
inspiration. However, participation by employees remains irregular and needs constant
animation and “gardening”, struggling to become self-sustained. For more information,
see section 4.1 and 4.4.
Key barriers to adoption are the lack of understanding and cultural resistance by
employees and by management, often accompanied by concerns about security and
privacy. Take-up by employees is still a challenge, and The E20 adoption council
(InformationArchitectedInc, 2009) reports that 72% of organizations reported resistance
from users, and only 32% overcame it. No case study reported particular concern of
security and confidentiality of information, despite the fact that sensitive information
can be irregularly spread: soft governance appears to be sufficiently effective. So while
the perceived risks lie in misbehaviour and excessive information circulation, the actual
risk lie much more in the lack of participation by users.
While all vendors provide Software-as-a-service solutions, adoption is mixed and some
case studies report that they are planning to switch back to in-house management. The
Adoption Council (InformationArchitectedInc, 2009) also reports that only 4% of
companies use E20 as a service.
The benefits can be categorized in operational and strategic. At the operational level,
E20 ensures smoother project collaboration, reduction in errors because of better team
awareness, and a drastic reduction in internal e-mail. At the strategic level, it allows for
more cohesive and integrated organizations, and for leveraging a much wider set of
ideas conducive to product, process and business model innovation, across
organizational boundaries. These benefits are fare more important, but more difficult to
measure. Most companies go for the lower hanging fruits, especially small business. But
some large companies and fast growing, highly networked small business also adopt a
more strategic approach. Among the Adoption Council surveyed companies, nearly
80% indicate as top benefit the better use of shared knowledge. For more information,
see section 4.6.

12

http://www.headshift.com/blog/2010/05/the-debate-about-pilot-project.php
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The cost of E20 solutions are limited compared to other ICT investment, generally below
the threshold of 100K as overall investment (including software and consultancy). In
most cases cost is by license, therefore proportional to the number of employees
involved and affordable also for SMEs. Most of the investment is in software and
staffing, as most companies devote a small amount of resources to animate the
collaboration platforms, which rarely become completely self-sustaining.
In terms of organizational requirements, E20 needs a favourable cultural context, based
on openness, trust, result orientation and collaboration. Several of the case studies
showed how the E20 adoption was deeply embedded in this kind of corporate culture,
as in the case of Allen & Overy, or in a change programme, such as in the case of KPN.
On the other hand, companies such as Planet 9 and Lloyd’s register show that E20 can
be adopted also in less open corporate culture.
4) Macro-impact

What are the current and future impact in terms of productivity
and innovation?
What is the impact in terms of energy consumption and low
carbon?
What is the need for high-speed broadband for Enterprise 2.0?
What legal barriers are there? Is the existing legal framework
suitable and conducive to adoption?

Calculating the macro-impact of E20 is a daunting task. We lack data even at microlevel: according to The Adoption Council almost 80% of companies are unable to
demonstrate a successful ROI of E20 adoption, as the impact is highly intangible. The
measurable impact is limited to very low-level impact such as reduction of e-mail
storage, or disruptive like the identification of an innovative product or solution. Yet
based on the literature from ICT impact we have demonstrated how E20 directly
impacts on key determinants of productivity and innovation, such as new, flatter forms
of organizations and open innovation models.
In order to assess the impact of E20 on the transition to a low carbon economy, we adopt
the GreenHouse Gas allocation approach, based on a process measurement approaches
which distinguishes between scope 1 and 2 emissions (within the boundaries of the
company) and scope 3 emissions (outside the boundaries, for example business travel)13.
Because of the highly anecdotic nature of the evidence available, the impact rating is
based on likert scale for the different impacts (high-medium-low). According to this
review based on literature and case studies, the most important positive impacts are of
incremental nature:
•
•
•

reduction of travel and commuting of distributed teams (e.g. Planet 9),
Furthermore, according to A&O, even if travel are not reduced the meetings
become much more effective.
reduction of printing costs (A&O)
reduction of errors and deriving waste through better awareness and
enhanced early stage feedback (e.g. Westaflex, USEO)

13

For instance, in service industries, 30/40 of emissions are caused by travelling and
commuting
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Travel reduction, in particular, reflects the connection between adoption of E20 and
corporate green strategies. Reduced time and travel costs are mentioned as key adoption
drivers by one third of members of the Adoption Council.
However, we expect the most disruptive impact to derive from innovation management:
employee and customer engagement through open innovation models can accelerate the
development of innovative products and services. At this stage, case studies can bring
little robust evidence of existing impact in this sense, but case studies point to this as
main impact area perceived.

Most importantly, in coherence with recent studies on the general ICT impact on low
carbon, there is a macro-level convergence between general sustainable business
initiatives and E20 strategies. At micro-level, companies show this convergence by
embedding E20 initiatives into wider “new ways of working” practices (KPN case) and
their low carbon strategies (as mentioned by the Adoption Council. This convergence
could also be transferred into policy action, by embedding E20 in recommended low
carbon initiatives such as incentives for more sustainable business solutions or green
working life demonstrators.
With regard to high-speed broadband, the case studies show that overall the lack of
high speed broadband does not hinder enterprise 2.0 adoption and impact. Firstly, most
E20 adopters are large corporation that manage the tools internally, and in any case
have dedicated very high-broadband connections. Secondly, present E20 solutions do
not require large data transfer as they are mostly text-based: connection of 4 megabits
appear sufficient to offer good user experience of E20 cloud-based solutions. While most
vendors offer cloud-based provision of their solutions, most companies tend to install it
locally. At this stage, the present needs for broadband are for more pervasive
“traditional” broadband connection, including affordable mobile, which enables
employees to access E20 solutions on the fly and anywhere. Furthermore, as E20 are by
definition participative technologies, more symmetric connection speed are needed, in
order to allow employees to seamlessly upload content.
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However, future developments of E20 market could reinforce the need for higher speed
broadband:
•
•
•

wider take-up by SMEs is likely to be enabled and implemented through
cloud-based solutions, as SMEs lack internal IT skills to manage them
development of more integrated, cross-organisational solutions (while present
E20 applications are mostly for internal use) are likely to require cloud-based
integration
future E20 applications are likely to revolve around more immersive
collaboration experiences around such as prototype collaborative
development t through 3D and augmented reality solutions, which require
much higher connection speed

Legal challenges appear to be slightly more important than broadband in E20 take-up.
In particular, concerns about service continuity and data storage and transfer issues
appear to be insufficiently addressed by vendors. This is not a E20-specific risk, but a
wider issue for all cloud-based solutions. On the other hand, issues such as security,
interoperability, service-level agreements and pricing do not appear to pose significant
challenges to take-up, based on the interviews carried out.

9.2 Emerging policy issues
This study does not aim only at shedding light over a new ICT trend, but to provide
policy support. While the analysis carried out does not directly call for policy actions,
we have identified several policy-relevant issues in the context of the new EU strategic
priorities, as expressed in EU2020 and Digital Agenda. We refer here not only to
strategic opportunities where E20 could support the achievement of the EU2020 goals,
but to issues of general policy relevance for these goals, including possible risks.
Furthermore, their policy relevance does not automatically translate into policyactionable items: some of these issues are related to internal business decisions where
government action (including the European Commission) has little influence.
9.2.1

The role of SMEs

SMEs while being a fundamental part of the EU economy, persistently show lower
uptake of ICT than large companies. In addition, SMEs engage less in collaborative
innovation activities, as the data from the Community Innovation Survey shows. We
therefore formulated the hypothesis that Enterprise 2.0 could help SMEs increase their
collaboration level in innovation.
However, the evidence collected in this study show that E20 is currently used mostly by
large organizations, for enhancing internal collaboration and overcoming structural
rigidity and silos effects. While there are some cases of E20 adoption for purpose of
cross-company collaboration, these appear confined to SMEs active in the high-tech
sectors: particular relevance seem to have for addressing the challenges linked to
growth and expansion of a company, in order to rapidly include new workforce. The
very identification and recruitment of SMEs cases proved to be challenging. Market data
confirm that SMEs make a small part of the market.
An important caveat applies here. While both market data and case studies point to low
take-up of E20 by SMEs, it is very possible that individual usage of web 2.0 tools by
SMEs workers plays a role. In other words, while SMEs are unlikely to buy enterprise
micro-blogging solutions such as SalesForce’s Chatter, it is very possible that they rely
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far more on usage of free available solutions, such as Twitter. Free, ad-supported cloudbased software provides a fundamental opportunity for SMEs and micro-business to
“play with” and experiment new technology. It is therefore possible that available data
underestimate the impact of E20 solutions by SMEs because they are managed
informally and personally by SMEs workers. Obviously, additional evidence and
studies would be needed to confirm or dispute this hypothesis.
Existing evidence on factors influencing SMEs take-up point to the key role played by
skills and absorption capacity (see section 4.3 and 0). IT adoption appears to be a selfreinforcing mechanism, where IT-equipped companies are better placed to adopt new
technology and thereby increasing their competitive position. In this sense, the low takeup by SMEs could prove to be a vicious circle of low skills driving low adoption driving
low skills, and positive policy action could be required to break this vicious circle,
mainly by acting on skills. At the same time, the wide availability of free, cloud-based
web 2.0 applications is likely to increase the absorptive capacity of SMEs towards this
kind of solutions.
Restoring growth and competitiveness
In times of crisis and restructuring, one of the key asset of a company is the capacity to
adapt quickly and identify new opportunities and new markets. Enterprise 2.0 tools in
this sense increase significantly the capacity of companies to tap into greater range of
knowledge and by more dynamic towards market conditions: in section 6.1, we mention
as the ultimate impact the evolution towards an “agile organization”. In particular,
crisis-driven restructuring is reflected into a rapidly shrinking workforce, hopefully met
by an equivalent recruitment when market conditions allow it. In such a context, E20
tools reduce the loss of corporate know-how which is partially retained through the
discussion in the social platforms; on the other hand, E20 allow for faster integration of
new recruits which are able to quickly integrate into the new working environment, as
the case of Westaflex shows.
A second major area of relevance is the increased innovation capacity through E20
solutions. The EU2020 strategy places innovation at the core of the European way out of
the crisis. The open innovation model, where innovative solutions are drawn inside the
company by the widest range of contributors, has shown in several cases its
effectiveness, as illustrated in section 6.5. Dedicated services already exist, such as the
100%Open agency (www.100open.com), that provide companies with the facilities to
organize open innovation contests. Conversely, these models address another important
European challenge, in that they allow for a more effective transformation of research
results into marketable products.
Skills
There are important implications for training and skills policy, as E20 can be considered
mainly a knowledge-sharing platform. Firstly, as we have already considered, E20
provides an informal learning environment that facilitate the integration of new recruits
into the new work context. Numerous examples in the case studies refer to E20 as an
effective accompanying tool to formal training.
However, E20 provides new requirements and challenges to employees. Rather than
simply “doing the job”, they are increasingly expected to actively contribute and share
their knowledge. Their participation in social platforms becomes increasingly part of
their working activity, and can be taken into account when evaluating the employee
performance. Therefore, the capacity to actively contribute becomes a key requirement
of employees. Media literacy skills, including not only basic ICT skills but the capacity
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to express oneself clearly and correctly by electronic means, are therefore increasingly
part of the fundamental skills for the job, and should therefore be considered in the
education and training policies.
Finally, as any new tool, E20 poses challenges for adequate skills to manage such
platforms. We have seen in the case studies how specific resources were devoted not
only to technically manage, but also to animate the social platforms. There is therefore
the need for new professional profiles that combine technical skills with the full
understanding of the community dynamics and network effects that guarantee the
success of E20 initiatives.
Working conditions
The adoption of E20 solutions certainly changes the nature of work. The increased
possibility to actively contribute and take part in the company activity is likely to favour
the workers more capable to communicate and with greater social skills. More open
environments are likely to generate more mobility and competition inside the
companies, thereby increasing the gap between the technically/socially skilled workers
and the others, probably introducing greater inequality in the workforce, just as it
increases the distance between winning and losing companies, as shown in section 6.6.
Furthermore, when social media become part of the business activity, it will be
increasingly difficult to separate work and private life, enhancing the risks of alienation
and work stress. Similarly, social media blur the boundaries between private and
working life: it is not always straightforward to define “personal” versus “business” use
of social media. This poses threats to the privacy of workers as companies increasingly
look into employees’ behaviour on social media inside and outside the company,
including in the recruitment process.
Legal and technical barriers
As we have seen in section 7, there are still legal challenges to wider adoption of
enterprise 2.0 through cloud computing, mainly in the areas of data storage and service
continuity. Furthermore, the IPR regime is not designed for open innovation models.
Additionally, there are perceptions of legal uncertainty about additional issues such as
security and recovery.
While high-speed broadband is not a prerequisite of successful E20 initiatives, pervasive
broadband and symmetric connections are important to ensure participation by all
employees “on the fly”. Furthermore, future development around audiovisual,
augmented reality and 3D applications could increase the bandwidth consumption of
E20 applications.
Supply-side barriers
The E20 market is populated by small start-up offering. European vendors have not, so
far, been able to scale up their business, reflecting the traditional limits of high-tech
start-ups in Europe. The reasons are well known, and span from lack of Venture Capital
to lack of entrepreneurial culture to the delays of the European market in this field.
Additional relevant issues to enable widespread emergence of new actors are linked to
the net neutrality discussion: the openness of the web allows for new start-ups being
created and able to directly serve a global audience. Finally, European privacy
legislation appear to be of high concerns of E20 vendors.
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9.3 Concluding remarks and next steps
The policy-relevant issues here outlined clearly show why E20 is a trend well worth
watching, as it addresses long-term trends and strategic areas of European policy:
competitiveness, innovation, lifelong learning, e-skills, working conditions, venture
capital, privacy. These issues will be further explored over the next project tasks in order
to highlight possible policy actions.
However, the emergent nature of E20 could also inspire more direct policy choices in the
European context. First, in the context of innovation policies, E20 suggests the need for
new, more emergent policy approaches: in other words, a novel way to do innovation
policies, based on openness, iterative interaction, widest involvement of actors,
meritocracy, informal engagement. Could EU innovation policies embrace this
emergent, non-linear approach, alongside the existing, traditional one? We have already
example of such initiatives, which will be reviewed in the following tasks of the project.
Secondly, at the operational level, E20 tools could directly support the EU governance
approach. The reflections above about weak ties collaboration could well be extended
towards including weak policy collaboration forms such as the open method of
coordination. Could tools that are designed to better integrate people across
organisational boundaries be used for deeper collaboration between policy officers in
different member states? Could tools that help increasing the awareness of “who does
what” inside large organization increase the awareness and weak coordination of policy
actions across member states? Could informal learning tools be adopted to increase
exchange of good practices?
In other words, could we envisage and design an “open method of coordination 2.0”?
The next steps of the studies revolve around the definition of policy options with regard
to E20, based on the findings here presented. In particular, this includes a discussion on
the present findings in a EU level workshop; the review of existing policies on E20; the
identification of specific challenges in relation to the policy issues outlined above; and
finally the identification of policy recommendations. This last activity will be open for
revision and discussion through an online platform and on the blog14, in order to start
experimenting with open innovation models in the context of European policy making.

14

http://enterprise20eu.wordpress.com/
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