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Why ICT Indicators?

The problem is that structural outcome indicators are

Developing the knowledge-based society (KBS) is

usually of little assistance to policy makers as they are

seen as a central component in realising the goals of

too ‘causally distant’ from ICT-enabled transformative

the Lisbon Agenda with regard to competitiveness,

change to assist in making investment or regulatory

growth, and quality job creation as well as cohesion

decisions. As a result they ‘arrive too late’ to assist

and inclusion. It is increasingly accepted, however, that

decision makers, and it is difficult to causally disentangle

bringing about a KBS will not be achieved automatically

the exact contributions of ICT-based transformative

and that, although the market will be the primary driver,

change. Policy-makers need more causally ‘proximate’

policy intervention will be required in a number of areas.

indicators of ICT-based transformative change if they

This position is articulated in a number of documents,

are to be able to identify promising opportunities for

notably the i2010 Strategic Framework, the 2006 Riga

investment. That is, they need ‘leading indicators’.

Declaration.

These indicators need to take account of the fact that

One of the clearest challenges which Europe faces is to

there are huge differences in the effectiveness with

improve the performance of its diverse regions. This is

which ICT is being applied across countriesi and also

desirable on the grounds of both equity (social cohesion

across regionsii: Available evidence suggests that some

and inclusion) and of improving the overall economic

countries/regions derive a higher return than others from

competitiveness of Europe.

every Euro spent on ICT, the reason for which seems

In order to intervene effectively to enhance social inclusion

to be that they couple implementation of ICT with a

and to overcome the digital divide, it is necessary to

reassessment of organisational practice and business

understand the factors which explain the way that certain

processes.

individuals, organisations and regions engage in or fail
to engage in the KBS. To do this systematically, and over

Why Regional ICT Indicators?

a period of time, we need to develop a benchmarking

The focus in TRANSFORM is on transformational

process with a set of indicators which map supply and

change which is of benefit for regional development

uptake of technology per se, as well as the uses to which

at large. For the definition of the overarching goals of

technology is put by people, firms and within the public

regional development, our point of reference are the

sector.

revised Lisbon agenda and, as far as applications of ICT

It has become increasingly clear in recent years that

are concerned, the i2010 strategic framework.

– from the viewpoint of regional development – what is

At the regional level, policy-makers need indicators which

of interest is not ICT as an end in itself but rather the

represent the geographical reference unit at which they

outcomes of uses of ICTs. What is of concern here is

(as opposed to national actors) operate. Only then can

the coupling of behaviours with their outcomes. Of

indicators fulfil the function of giving input to the policy-

course, in the longer term, these outcomes can be

making process in EU regions.

seen as the goals of the Lisbon agenda (growth and

At the EU level, the European Commission’s emphasis

competitiveness, social cohesion, sustainability, jobs

on inclusive Information Society policies has directed

and human capital formation, good governance). Good,

attention to regional digital divides as sources of

or at least reasonable, indicators exist for all of these

continuing or even exacerbated disadvantages affecting

domains. So why bother with indicators on ICT (which

of peripheral or otherwise weak EU regionsiii. There is

often have operational character rather than focusing on

also increasing awareness of the key role which regions

outcomes)? And why, in particular, should we bother with

play for Europe’s capacity to act, i.e. its capability to

indicators about how ICTs are being used?

meet the expectations raised by the i2010 framework.



Arguably, without adequate regional engagement i2010

Given today’s volatile economic and technological

will not be delivered.

environment, it is equally important to recognise and

Moreover, it has been remarked repeatedly that the

react to emergent change through the ability to exploit

European Commission spends a considerable (and

new opportunities. It becomes obvious, then, that

increasing) share of its Structural Funds budgets on

learning as a continuous, collective process embracing

regional development initiatives in which ICT plays a

the entire population, and innovation (including social

major role . But this is being done against a backdrop

innovation) are integral components of transformative

of a lack of regional data on ICT use and ICT-derived

use of ICT.

effects, raising doubts whether the tools are in place to

Moreover, the academic and practitioner literature

evaluate (and subsequently improve) the effectiveness

views transformation not as something which is ‘done

of regional aid of this type.

to’ an individual or organisation. Instead, it requires the

Indicators on transformative use of ICTs in EU regions

(more or less) active involvement and co-operation of

can play an important role for identifying regional

those concerned. This points towards the importance

policy challenges, assessing the current situation, and

of participation and empowerment as key elements

evaluating whether policy objectives are being met.

of beneficial, transformative change.

iv

The notion of empowerment is also central to William

What Is Transformative Use of ICTs?

Dutton’s work on social transformationvi. According

Transformation as a particular kind of ICT-enabled

to him, choices about the use (or non-use) of ICT

change has recently come to the fore in the public

“reconfigure the electronic and physical processes

debate . But how can we distinguish transformative uses

through which you access vital social and economic

of ICT from other, more incremental or supplementary

resources”, namely: people, services, information, and

uses of ICT?

technology. Such reconfigurations give rise to social

“Transformative” is understood here as uses of ICT

transformation, which – in case they are positive –

that open up substantially new ways for individuals,

directly relate to empowerment.

firms and governments to achieve their goals. In many

We follow that there are three concepts which underlie

cases, this refers to activities which would not have

the notion of ICT-enabled, transformative change:

v

been possible without ICTs.
From

early

on,

experts

The degree to which individuals, firms and the public
have

considered

the

sector are engaged in network creation, i.e. building

transformative potential of ICT such as the Internet

and maintaining and network capital enabled or

and the mobile phone to reside in the way they

enhanced by ICTs;

enable network creation at a scale and depth not

The extent to which regional actors are engaged

possible before. The specific properties of networks

in ICT-based or ICT-enhanced continuous and

(such as network externalities), in combination with

collective learning, and the translation of these into

the particularities of (digital) information goods when

innovation;

compared to tangible goods, imply that network
creation is one of the main underlying principles for

The

transformative “impacts” of ICT.

participation in decision- and policy-making in the

Transformation is understood here mainly as the

regional society, including issues of empowerment

outcome of strategic initiative. This does not mean,

of citizens, workers, and small and medium-sized

however, that positive transformation is limited to

enterprises (SMEs).

planned, directed, anticipated change processes.

level

of

ICT-enabled

or

ICT-enhanced

Some examples of the difference between adoption and


transformation are shown in the figure on this page.

property rights (usually), and strategic management,

These are the core phenomena for which indicators

business practice is [increasingly] performed by ad hoc

were developed and partly piloted within the context of

networks”.

TRANSFORM.

This means that a key element underlying transformative

Before discussing concrete indicators and how they

change in businesses relates to structural changes in

could be established in the context of benchmarking

business processes, enabled by ICT and impacting, in

systems, it might be useful to have a closer look into

particular, upon the depth and effectiveness of inter-firm

the significance of networks as agents of transformation,

networking and collaboration. Examples include supply

and how this relates to the current interest in the topic of

chain management, ICT-enabled joint R&D, virtual

social capital.

collaboration, etc.
Among the numerous models which try to conceptualise

Networks as Agents of Transformation

different degrees of transformation using ICT, the e-

Not only since Manuel Castells’ seminal work on the

Adoption Ladder developed by the UK “Information Age

“Rise of the Network Society” , the network as structure

Partnership” led by CISCO appears to be the most widely

of social organisation has attracted increasing interest

acknowledgedviii. The model shows that the adoption

among those with an interest in the relevance of ICT for

process can be characterised in terms of progression

economic and social development.

through a number of key steps. Organisations would

In economic thinking, flexible networks are seen as a

typically start by introducing e-mail to achieve more

highly competitive alternative to hierarchical, vertically

efficient communications both internally and externally,

integrated organisations (considered as prototypical of

then progress through a simple web presence, towards

the industrial era) on the one hand, and transactions

taking and placing orders online (e-commerce).

on the free market (which suffer from lack of trust) on

Eventually, firms implement ICT throughout their internal

the other hand. Indeed, Castells writes that “while the

business processes and external supply-chain (e-

firm continues to be the unit of accumulation of capital,

business). In the most advanced cases ICT is used to

vii



completely re-invent the business model by scrutinising

linking social capital, i.e. weak ties which reach out

the roles of value chain partners and remodelling roles &

to unlike people/organisations, such as those which

processes in order to maximise network productivity.

are entirely outside of the community or in a different

The problem is that small and medium-sized enterprises

sector.

(SMEs), which make up the vast majority of the EU

Arguably it is the latter two types of social capital which

economy, find it persistently difficult to collaborate and

appear to be of most importance as determinants

network with external organisations – especially if these

of success in the knowledge-based economy and

are not located in their vicinityix. Their is a recognised

societyxiv.

need for regional policy-making to help increase the

Against this background, an increasing number of

capacity of local SMEs for collaborative networking.

commentators and researchers have pointed out that the

At the individual and community level, personal

Internet can play a decisive role in transforming access

networks have attracted much interest in the context of

to social capital. Castells, for example, contends that

the debate about social capital. A useful definition of

“the Internet is effective in maintaining weak ties, which

social capital is provided by Field (2003): “By making

otherwise would be lost in the trade-off between the effort

connections with one another, and keeping them going

to engage in physical interaction (including telephone

over time, people are able to work together to achieve

interaction) and the value of the communication”xv.

things that they either could not achieve by themselves,

Other researchers established evidence that the Internet

or could only achieve with great difficulty. People connect

also creates social capital in the form of new weak

through a series of networks and they tend to share

ties. These are often related to interaction in so-called

common values with other members of these networks;

“virtual communities”. The current debate about what

to the extent that these networks constitute a resource,

has been termed “Web 2.0”xvi , which is being taken

they can be seen as forming a kind of capital” .
x

up enthusiastically by users, as well as likely future

In general, three distinct dimensions of social capital are

developments in mobile applicationsxvii point towards

being distinguished : (a) a structural dimension dealing
xi

an increasing range of possibilities for Internet-based

with network ties and configurations and organisation

social innovations to transform patterns of sociability.

of networks; (b) a cognitive dimension concerned with

At the government level, there is a growing consensus

shared codes, language and narratives; and (c) a relational

in the literature about the importance of governance at

dimension which is about trust, norms, obligations, and

regional level for economic development. However, the

identification. For development of statistical indicators,

links between the regional governance networking and

it appears that the structural dimension is of most

the use of ICTs (and the way these can be measured or

importance because of the more elusive nature of the

benchmarked) remain to be explored.

cognitive and relational dimensions.

For obvious reasons, intra-regional ICT networks play a

Whereas the notion of social capital has generally being

huge role in the reorganisation of government back-

considered in the policy process as something positive

offices. A recent review of good practice in the area

for those who are endowed with itxii, closer analysis

identified eight promising reorganisation strategiesxviii:

reveals the need for distinguishing between three

(a) Digitisation of well performing back-office, (b) Deep

different typesxiii:

reorganisation of back-office, (c) Centralisation of back-

bonding social capital, i.e. strong ties between like

office and de-centralisation of front-office functions, (d)

people (or organisations) in similar situations;

Set-up of a back-office clearing house, (e) Greater use of

bridging social capital, i.e. more distant or “weak

generic types of interaction between user and agency, (f)

ties” of like persons (or organisations);

Specific, general and personal portals, (g) Development


of pro-active services, (h) Giving user greater control over

are required, for which a scheme for regular collection

back-office data and service components. All of these

of data using a consistent methodology needs to be put

require increased levels of inter-agency networking,

in place.

which often turns out to be an organisational rather than

The issue is clearly recognised by the European

a technical challenge.

Commission as well, who commented that “for 2007-2013
an effort needs to be made to improve the capacity of

The Way Towards Regional ICT Indicators

the regions to reinforce a regional benchmarking culture

Within the context of i2010, and building on indicators

namely by the development and use of regional ICT

which were first established during the eEurope

indicators”xix. There is, however, no funding mechanism

initiative, the European Commission has put in place

in place which would support regions in setting up such

a benchmarking process to monitor progress towards

data collection and benchmarking systems.

i2010 goals. From the viewpoint of regional policy-

What can regions themselves do? Unfortunately, the cost

makers, however, this indicator system has several

of data-collection remains a big challenge, especially as

deficiencies: First, only very few data are being made

far as sample-based statistics at the sub-national level

available at regional rather than national level; second,

are concerned. This means that ways need to be sought

available indicators do not take proper account of the

how to establish a benchmarking system which makes

‘softer’ factors – such as social capital – and thereby

best use of existing data, and limits harmonised data

may foster ignorance about some of the most relevant

collection to what is really necessary.

factors explaining successful regional development in
the Information Society.

i2010 Benchmarking Indicators

Information as an input to policy development can

As starting point for the discussion, a number of existing

come from a process of learning from a region’s own

indicator frameworks are of special relevance. This refers,

past experience and/or from experience in other regions

in particular, to the i2010 benchmarking indicators,

(so-called “best practice”). Regional policy-makers also

the European Commission’s latest set of benchmarking

need to have good understanding of how the region’s

indicators (not all of which available already) for measuring

economy as well as wider society are affected by more

progress with respect to achieving its Information Society

general ICT-enabled developments, such as the trend

related policy goalsxx. Different data sources, including

towards ICT-supported outsourcing global collaboration

Eurostat’s Community ICT Usage Surveys conducted

among firms.

annually and directed at households and enterprises,

For this, neither purely qualitative information nor data

as well as one-off Eurobarometer surveys, are being

on one region alone are enough. The rapid development

utilised for the purpose.

of ICTs and the applications based on them means that

The i2010 benchmarking indicators act as a point of

data on the uptake and use of technology needs to be

reference, leading to a number of questions including:

analysed in relation to the region’s context, i.e. other

Can we identify those i2010 indicators which are of

regions within the same country, but also regions with

particular importance for transformative change? Are

structural similarities which are located in other countries.

there country-level indicators which need to be modified

A benchmarking framework can help identify “good

in order to take account of the specific properties

performers”, not in order to emulate their experience

of regions as units of analysis, and of the specific

but to provide a framework against which success and

requirements of regional policy-makers? And are there

failure of different policy or management approaches

issues of strong relevance for regional policy-making

can be understood. Moreover, comparisons over time

(against the background of the conceptual framework of



TRANSFORM which highlights the role of “soft” issues

use of the Internet protocol or are recognised by users

as influencing transformational uses of ICT) which are

as doing so. They are likely to play an increasingly

not at all covered by the i2010 indicators?

important role in years to come.

i2010 indicators are grouped into nine themes:
Theme 3: Security (Indicators have not yet been
Theme 1: Development of broadband (Population

developed.

reached; Number of subscribers by platform;

This topic is considered of limited relevance for regional

Percentage of households with access (by access

benchmarking since most policy-making in the area

devices); Percentage of enterprises with access;

takes place at national and supranational level. It

Prices.

should be noted, however, that information security and

The importance of broadband for regional development

protection of privacy are key requirements which need

is uncontested. Both availability and prices, the latter

to be taken into account when assessing any of the

often influenced by the existence of competition between

transformative uses of ICTs discussed within the context

different providers, need to be measured. These

of TRANSFORM. Indicators on measures to protect,

indicators present relevant background information for

for instance, the privacy of personal data submitted in

any strategy for the knowledge economy and society at

regional social networking applications may therefore

regional level. In practice, comparisons of prices across

prove to be important.

countries is made difficult by the fact that the data is
typically gathered from providers, who are not always

Theme 4: Impact (Share of ICT sector as proportion

willing to fully co-operate.

of GDP and total employment; growth of the ICT
sector)

Theme 2: Advanced services (Percentage of

While the relative importance and growth of the ICT

individuals using the Internet by age, gender,

sector may be of key relevance for particular regions,

employment, status, education level, bandwidth;

the core focus for regional benchmarking should be

Percentage doing specific online activities: sending/

on the extent to which the economy in general (across

receiving emails, using the Internet for advanced

all sectors) exploits the potential of ICTs. Too much

communications, finding information about goods

emphasis on the ICT sector as a lead sector presumably

and services, accessing/receiving online media

driving economic development in regions has been

subscriptions, using digital broadcasting services,

identified as a common mistake in earlier attempts to

playing/downloading

foster the Information Society in European regionsxxi.

games

and

music,

using

Internet banking, purchasing and buying online, and
using the Internet for learning purposes; Indicators

Theme 5: Investment in ICT research (R&D

on advanced services to be developed).

expenditure by business sector, R&D expenditure in

The list of activities carried out using the Internet, as

ICT by public sector)

included in the current versions of the Community

Data on R&D expenditure by the business sector is

ICT Usage Surveys, appears to be too little guided by

being collected at the NUTS 2 level. R&D expenditure

theory. For the purpose of implementing a cost-effective

in ICT by the public sector would be of high interest

benchmarking framework at the regional level, it is

for gauging the effort spent by regions to utilise ICT for

required to shorten the module. In addition to applications

improving their service. Doubts exist whether the data

of (typically stationary) Internet access, advanced mobile

can be collected in a reliable manner.

services should also be covered – not all of these make


Theme 6: Adoption of ICT by businesses

but rather as the ability to continuously learn how to use

(Percentage of persons employed using Internet in

new applications of ICT, since most specific information

normal work routine; Percentage of enterprises with

is bound to become obsolete in a short timexxii.

LAN, Intranet, Extranet; Enterprises with broadband

ICT specialist skills are today employed across all

access; Enterprises using open source operating

sectors of the economy, which means that an indicator

systems; Enterprises turnover from e-commerce;

measuring the share of the labour force with such skills

Enterprises having received online orders; Enterprises

should be of relevance to all European regions. It should

having purchased online; Electronic integration of

be taken into account, however, that disadvantaged

internal business processes; Integration with suppliers

regions would be unlikely to benefit from larger numbers

and/or customers; Use of CRM (customer relation

of ICT specialists: they are more likely to suffer from low

management), Enterprises sending and/or receiving

capacity of local employers to absorb expert knowledge

e-invoices; Enterprises that make secure online

rather than from lack of labour supply. This means that

sales; Enterprises using advanced e-signatures.)

the number of ICT specialists should be interpreted as

Measuring applications of networked business, these

an indicator of absorptive capacity.

indicators appear of high value for the purpose of

An impact category not mentioned in the i2010 document

benchmarking the extent to which a regions’ company

is demand for outsourcing of ICT-related tasks. While

base is integrated into the network economy. From

outsourcing is often seen in the public debate as a threat

TRANSFORM’s point of view, it would be essential to

to EU employment, disadvantaged regions could actually

additionally collect information on the geographical

benefit from easier access to ICT-related skills if they

spread of inter- and intra-firm linkages.

did not have to find adequate staff themselves but could
locate them on the global outsourcing market.

Theme 7: Impact of adoption of ICT by businesses
(Share of persons employed with ICT user skills; Share

Theme 8: Inclusion (Reasons for not having

of persons employed with ICT specialist skills).

Internet/broadband at home; Places at which Internet

“Number of workers with ICT user skills” and “number

is accessed).

of workers ICT specialist skills” are indicators developed

With regard to the reasons for not using the Internet or

by the OECD. They make use of occupational data

broadband access, existing evidencexxiii would suggest

available from the European Labour Force Survey, and

that in-depth analysis of representative national datasets,

as such could be calculated at NUTS2 regional level.

using advanced statistical methods, is more likely to

They are based on assumptions, derived from a previous

provide insight into existing barriers and patterns of

assessment of the degree to which workers are expected

behaviour than region-by-region data. The same applies

to use ICT for their own output, of which occupations are

to statistics on the place of Internet access. Because

likely to involve ICT user skills and ICT specialist skills,

of the effect, by now well established, which price

respectively.

differences exert on broadband take-up, background

Another way of counting workers with ICT user skills

information on prices and the degree of competition on

would be to collect data on “Percentage of persons

the market for basic ICT services appears to be of more

employed using computers connected to the Internet,

importance.

in normal work routine” (see Theme 6), as such skills

For addressing the issue of social inclusion in the

are typically acquired by means of learning by doing,

Information Society, additional indicators are needed

e.g. when using computers at work. However, ICT skills

which measure the extent to which all sub-segments

should not be interpreted as a static set of capabilities

of the population exploit the potential of ICTs for


empowerment. This relates to the application of ICTs to

for data collection by National Statistical Institutes and

enable engagement in lifelong learning, social interaction,

other institutions, with a view to provide all (or a selection

access to help in times of need, the generation and

of) i2010 indicators also at the level of NUTS1 or even

distribution of user-created content, and participation in

NUTS2 level. The problem here is that this would require

policy-making (see below).

a considerable increase of spending for data collection.

Theme 9: Public services (Number of “basic public

Other European Indicator Frameworks

services” fully available online; Share of individuals

The most important up-and-running mechanism for the

using Internet for interacting with public authorities

purpose of data collection on Information Society related

by purpose: obtaining information, obtaining forms,

issues (including the i2010 indicators discussed above)

returning filled in forms; Percentage of enterprises

are the annual Community Surveys on ICT Usage,

using the Internet for interacting with public authorities

established in 2002 by the European Commission in

by purpose: obtaining information, obtaining forms,

view of an increasing demand for official statistics on ICT

returning filled in forms, full electronic case handling,

related issues within the EU (Eurostat 2006a). Indicators

submission of proposal in an electronic tender

derived from the data are used to benchmark ICT-driven

system).

developments in enterprises and by individuals.

While the focus of benchmarking activities in the area

Currently, none of the indicators derived from the

of eGovernment applications has been on front-office

harmonised Community Surveys on ICT Usage is

public administrative services until now, most experts

available at the sub-national level, apart from a basic

seem to agree that a shift in direction is asked for.

distinction made between Objective 1 and non-Objective

Benchmarking of the online availability of public services

1 regions within each Member State. However, the

should not be replicated at the regional level. Rather,

latest guidelines for the enterprise survey recommend to

the emphasis should be placed on the ultimate outcome

supply, on a voluntary basis and for small and medium

of such eGovernment applications (i.e. effort needed

enterprises only, regional data at NUTS1 or NUTS2 level

for administrative tasks, and satisfaction with delivery)

for the following variables:

without viewing online delivery as an end in itself. In

Use of computers;

many cases, the telephone may prove to be the more

Had access to Internet during January 2005;

user-friendly customer interfacexxiv. By measuring overall
effectiveness of customer service, efforts to reorganise

Connected to the Internet via fixed broadband;

back-offices for increasing efficiency and user-orientation

Have a web site or a homepage;

would also be taken into account .
xxv

Have ordered via Internet in reference year;

In addition, eGovernment applications which improve the

Person employed uses any computer.

possibility for citizens to engage actively in the policymaking process (eParticipation) should be made subject

For the household survey, the latest guidelines mention

of indicator development.

that regional data is to be supplied on a voluntary basis
+++

for the following variables:

Currently, the i2010 benchmarking activities do not

Any member of the household has access to the

consider regional benchmarking. A possible approach

Internet at home;

towards achieving availability of regional-level indicators

Household uses a broadband connection;

would be to simply press for a modification of sampling

Has never used a computer;

sizes, sampling frames and possibly also the legal basis
10

In the last 3 months, has accessed the Internet, on

frameworks,

up-and-running

Regional

Information

average, at least once a week;

Society observatories are of special relevance for
TRANSFORM – in particular if they make use of a

Has ordered goods or services, over the Internet, for

harmonised approach towards data collection for

private use.

allowing cross-country comparisons, as is the case for

It remains to be seen how many Member States (if in

the regions in the UNDERSTAND consortiumxxix.

fact any) will chose to collect regional data for these
variables. Current sample sizes and sampling frames let

Suggested TRANSFORM Benchmarking

us assume that most Member States will not be able to

Indicators

do so.

As stated above, we identified three key domains for

Another source of indicators which are of high relevance

which indicators are to be developed: network creation;

for measuring success in the knowledge-based economy

continuous learning and innovation; and, participation

& society is the Community Innovation Survey (CIS).

and empowerment as useful proximate/leading indicators

The survey tracks the level of innovative activity of firms

of ICT-based transformative change. For each of the

and the role of co-operation for innovation. The newest

three domains, indicators have been developed for three

edition also goes in some detail concerning the effects

observation units: Citizens and civil society, firms, and

and barriers to innovative activity, innovation inputs, and

regional government (public sector).

the sources of information utilisedxxvi.

In combination with the well-established indicators on

Some of the indicator data from the edition of the CIS-2

overall regional performance (e.g. economic output,

(1997) were broken down to the NUTS2 level for the 2003

employment patterns, household incomes, structures

Regional Innovation Scoreboardxxvii. The exercise

and output of the educational system), these indicators

was not repeated because of the limited suitability of

make up a benchmarking framework. This is divided into

the sample for sub-national analysis (concerning, in

5 different elements (see figure).

particular, sample sizes per country and region).
This means that the only innovation indicators available
in Eurostat’s REGIO database are those derived from
the patent registers of the European Patent Office
(EPO): Patent applications to the EPO by priority year
(total and by IPC sections, classes and subclasses);
High tech patent applications to the EPO by priority year;
ICT patent applications to the EPO by priority year; and
Biotechnology patent applications to the EPO by priority
year. The shortcomings of patent data for benchmarking
innovative activity are well-knownxxviii.
Data from the European Labour Force Survey

The bottom layer is provided by indicators on ICT-and

(EULFS) can be exploited to construct indicators about

innovation related infrastructure, which includes basic

employment patterns including occupations, educational

availability and security issues.

attainment and training, and other phenomena of some

The next layer represents adoption indicators, including

relevance to the KBS. The large sample sizes allow

take-up of ICT and applications (demand side) as well

detailed regional break-downs.

as supply of ICT and content. These give an answer to

In addition to existing country-level data collection

the question: “what have you got?”
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The third layer is made up by indicators on ICT-related

Selected Background Indicatorsxxx

behaviour, in which our focus is not on activities as

Broadband access (firms)

an end in themselves but on transformative uses of

Share of organisations having broadband access to

ICT, as defined within this document.

the Internet;

The top layer is given over to measures describing

Share of staff having broadband access to the

the meaning or relevance of certain uses of ICT

Internet at their workplace;

in the regional context. These indicators cannot

Prices for broadband access basket.

be harmonised across regions, as they need to be
tailored to the situation in a given territory.

Broadband access (households)

eInclusion indicators represent an additional type of

Share of households having broadband access to

statistics, stretching across all of the other layers.

the Internet;

Questions of distribution and equity, in particular, affect

Prices for broadband access basket;

all elements of the indicator system: infrastructure
(e.g. access to broadband in disadvantaged parts of

Stationary broadband availability: Percentage of

the society), adoption (often related to affordability

population reached by switches equipped for DSL

and motivation), behaviour and transformative use

and/or living in houses passed by an upgraded

and relevance.

cable.

In the following, individual indicators are listed. The

Mobile broadband access (firms)

presentation focuses on indicators which, according

Share of organizations having mobile broadband

to the preceding analysis in TRANSFORM, are

access to the Internet;

considered of highest relevance for benchmarking

Share of staff having mobile broadband access to

the extent to which regions make transformative use

the Internet for work purposes;

of ICTs. A number of indicators using individuals in

Prices for mobile services basket.

private households as observation unit were piloted
by means of an Internet user survey in 12 European

Mobile broadband access (individuals)

regions.

Share of households having mobile broadband

When assessing and developing indicators, we try

access to the Internet;

to avoid drawing a clear distinction between drivers

Mobile broadband availability;

and outcomes/impact. This is because as soon as
we analyse regions using a systems approach, it

Share of total population who live in areas which are

becomes obvious that factors such as, for example,

covered by 3G networks or WiFis;

social capital endowment are both impacting on a

Prices for mobile broadband access basket.

region’s capacity for transformative change, as well

Note: Most technology roadmaps and foresight scenarios

as (possibly) being itself affected by transformative

seem to agree that ubiquitous computing, (partly) based

use of ICTs. Any indicator framework which assumes

on mobile broadband access, will soon open up manifold

a linear causal relationship between readiness for

possibilities for transformative change in the business

uptake, intensity of usage and social/economic

as well as in the private/civil spherexxxi. For this reason

impacts is therefore in danger of misrepresenting

we suggest to include mobile broadband access – as

reality and, as such, of little value for regional

the next step toward eventual “always & everywhere on”

decision makers who seek insight into possibilities

connectivity – in future benchmarking frameworks.

for effective policy action.
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Public investment in ICT

Note: It appears that the operationalisations used for

Total public investment in ICTs per head;

measurement of companies that use “supply chain
management” are not fully developed yet.

Broken down in hardware, software, services, R&D.
Note: Data on public investments in ICT are not available

Membership in (work-related) virtual communities

currently, and no common method for accounting

Share of persons in paid work who are active

has been agreed upon yet. For the time being, proxy

members in virtual communities which are (at least

indicators would have to be used.

partly) related to their work.
Membership in (leisure related) virtual communities

Venture capital investment in ICT

Share of individuals who are active members in

Total venture capital investment in ICT- related fields,

virtual communities which are not directly related to

per head.

their work.

Note: Capital investment in physical and intangible assets

ICT-based personal networks

is necessary to transform the technological potential of

Share of individuals who use ICT to establish new

ICTs into commercial applications both in the ICT sector

contacts to people within the region, within the

and in ICT-related investments to improve performance

country and abroad;

in other sectors.

Index which measures the degree to which the ICTbased personal networks of individual members of

Indicators on ICT- enabled Networking and Social

the population comprise different types of people

Capital Building

(geographical location, ethnicity, occupation, socio-

Inter-firm collaboration

economic status).

Share of firms involved in collaboration in innovation
related activities;

Networking intensity of public sector institutions

Share of firms involved in collaboration in other

Network-analysis derived indicator measuring the

activities (not related to innovation).

extent to which a region’s public sector institutions
(including universities) are participating in (a) intra-

ICT-based Inter-firm collaboration
Share of firms involved in online collaboration in

region (b) cross-region (c) international collaborative

innovation related activities with partners from (a)

research and/or deployment activities.

inside the region (b) from other regions (c) from

Notes: These indicators are informed by the findings of

abroad;

recent empirical research into the importance of social
capital and network creation for regional developmentxxxii.

Share of firms involved in online collaboration in other

They take account of the vital distinction being made

activities (not related to innovation).

between different types of social capital, namely

Supply chain integration – Integration with

bonding, bridging and linking social capital, all of

suppliers and/or customers

which need to be sufficiently developed to foster growth

Share of enterprises whose business processes are

and innovation in the knowledge-based economy.

automatically linked to those of their suppliers and/or

Collaboration is to be operationalised as follows:

their customers;

“Collaboration means active participation in joint R&D

Supply-chain integration involving partners from (a)

and other innovation projects with other organisations

inside the region (b) from other regions (c) from abroad.

(with other enterprises or non-commercial institutions).
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It does not necessarily imply that both partners derive

by doing); (f) informal assistance from colleagues,

immediate commercial benefit from the venture. Pure

relatives in friends and some other ways.

contracting out of work, where there is no active working

Collaboration & communication skills

together towards the same goal, is not regarded as

Self-reported confidence in: (a) working with a team

collaboration.”

of people; (b) listening carefully to colleagues; (c)

Virtual communities to be operationalised as follows: A

selling a product or service; (d) counselling or caring

virtual community is a group of people who communicate

for customers or clients; (e) persuading or influencing

exclusively or mainly via the Internet on specific topics

others; (f) instructing, training or teaching people; (g)

which are of interest to them.

making speeches or presentations; (h) writing long

Network analysis could provide valuable data for feeding

reports.

indicators on interconnections within and between regions.

Self-management skills

This possibility has not yet been much exploredxxxiii. In
particular, it would be highly interesting to establish an

Self-reported confidence in: (a) planning activities;

indicator on cross-sector interconnectedness, as a low

(b) organising one’s own time; (c) thinking ahead;

level of such networking has been shown to be one of

(d) detecting, diagnosing, analysing and resolving

the core factors for explaining insufficient progress in

problems; (e) noticing and checking for errors.

effective use of ICT.

Workplaces enabling experiential learning
Percentage of persons employed using Internet in

Indicators on Lifelong and Collective Learning

normal work routine;

and Innovation

Share of persons in paid work who have a workplace

ICT- enabled lifelong learning

in a knowledge-intensive environment. To be

Percentage of persons engaged in an online

operationalised as follows: “Not all learning takes

eLearning course who state that they would not

place intentionally or via learning-by-doing. One

have engaged in a training course if it had not been

can also learn new things by observing what people

possible online.

around oneself are doing and talking about. Would

Digital skills

you say that at your workplace it is easy to learn from

Self-reported confidence in: (a) using a search engine

observing what people around you are doing and

to find information on the Internet; (b) using e-mail

talking about?”

to communicate with others; (c) downloading and

Attitudes towards entrepreneurship

installing software onto a computer; (d) identifying

Share of the labour force who have positive attitudes

the cause for computer problems.

towards entrepreneurship (compound indicator).

Updating of digital skills
Perceived

opportunities

to

learn

about

Collaboration’s effects on capacity to change

new

Share of enterprises using virtual collaboration (see

applications and uses through: (a) formalised

above) which report a positive impact on the capacity to

educational institution (school, college, university,

change in the reference period. Capacity to change to be

etc.); (b) training courses and adult education

operationalised as follows: The effect on your organisation’s

centres, on own initiative; (c) training courses and

ability to adapt quickly (a) to fluctuations in demand; (b)

adult education centres, on demand of employer; (d)

to unexpected changes in the market environment (if

through self-study using books, Internet, CD-Roms,

applicable); (c) to lack of available skills on the labour

mobile services, etc.; (e) through self-study (learning

market (if applicable); (d) to new market opportunities.
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Individual effects of innovation-related

Indicators on e-Participation and ICT-enabled

collaboration on firm performance

Empowerment

Perceived importance of a number of hypothetical

Work in team/ project structures

effects of collaboration for innovation, relating to a

Share of workers whose job involves doing work in

period of three years prior to the survey. Items include

a team;

the following: (a) Increased range of goods and

Degree of autonomy of work in teams;

services; (b) Entered new markets or increased market

Share of workers a major part of whose work is

share; (c) Improved quality in goods or services; (d)

organised in projects;

Improved flexibility of production or service provision;

Team composition (members from other regions /

(e) Increased capacity of production or service

other countries?).

provision; (f) Reduced labour costs per unit output;

ICT use for collaborative work

(g) Reduced materials and energy per unit output; (h)

Share of workers whose job involves doing

Reduced environmental impacts or improved health

collaborative work, for example in a team/project, and

and safety; (i) Meet regulation requirements.

who for this use online ICTs for coordinating work.

Barriers that have negatively affected firms’

Pro-active work organisation index

innovation-related collaboration

Percentage of employees who have a high value

Perceived barriers which have been negatively

on a compound index, calculated from individual

affecting innovation-related collaboration in the

indicators

reference period (three years prior to the survey).

structures; (b) Flexible ways of working; (c) Flexible

Items include the following: (a) Lack of funds within

business practices; (d) Corporate cultures which

your enterprise/group; (b) Lack of finance from

focus on people; (e) Continuous investment in lifelong

external sources; (c) Innovation costs too high; (d)

learning; (f) Innovative performance measurement &

Lack of qualified personnel; (e) Lack of information

reward schemes.

on technology; (f) Lack of information on markets;

on:

(a)

Decentralised

organisational

ICT-enabled access to resources (individuals)

(g) Difficulty in finding cooperation partners; (h)

Percentage of individuals who have experienced

Markets dominated by established enterprises; (i)

ICT-enabled improved access to vital resources. Vital

Uncertain demand for innovative products; (j) No

resources to be operationalised in reference to the

need to innovate.

list of “major moments in life” used in the research by

Note: Following Cooke and Morgan xxxiv , we define

the Pew Internet and American Life Projectxxxvi.

learning as “a change in a person’s or organisation’s
capability or understanding”. It is obvious from this

ICT applications which are perceived by citizens as

definition that the learning process (“learning to

of major importance for their life

learn”) can hardly be measured directly because

Percentage of individuals who perceive specific

of its complexity. This implies that proxy indicators

applications of ICT in their region as being of significant

are all we can hope for. Of particular importance

important for their life. Items sorted according to

in this regard are indicators that focus on the

the following seven spheres of ICT applications:

dynamic nature of learning as opposed to regional

(a) Communicate (social interaction); (b) Perceive

stocks of competences/skills

information (one-to-many); (c) Find information;

xxxv

.

(d) Take care of personal business, transactions
and requests for assistance; (e) Entertainment; (f)
Generate and distribute own content; (g) Participate
15

in policy-making and public life; (h) Employment-

Readers can find detailed descriptions of the definition,

related activities.

operationalisation and methodology for data collection
for each of the indicators discussed above on the

Availability of tools for e-Participation

TRANSFORM website, at HYPERLINK “http://www.

Index calculated from the extent to which online

transform-eu.org” www.transform-eu.org.

engagement is enabled, differentiated by the
five stages in the policy-making cyclexxxvii: (a)
Agenda-setting; (b) Analysis; (c) Formulation; (d)

+++

Implementation; (e) Monitoring.
Citizen use of tools for e-Participation

Adoption of Regional Indicators on

Index calculated from the extent to which citizens

Transformative Change

utilise the Internet and other ICTs to interact with

Depending on the state of ICT-related indicator

others in order to influence the regional policymaking

process

(includes

communication

availability in a region, certain steps need to be taken

with

in order to make progress towards better indicators on

elected representative, with other policy-makers in

transformative use of ICTs. Below we list a number of

the region, with NGOs active in the region, etc.).

recommendations which should help establish a self-

Note: For a meaningful analysis of transformation in

sustaining “benchmarking culture” on issues surrounding

the form of individual empowerment, a recourse to

the KBS in European regions.

theories of human and social development is required.
This, of course, implies the danger of culturally bounded

(1) Identify topics of most interest for economic &

value judgements. Nevertheless, there appears to be a

social development in your region

common understanding of some of the basic goals of

Starting from existing policy frameworks such as i2010

social development, as reflected in the declaration of

and national Information Society strategies, stakeholders

the World Summit of the Information Society (signed

within a region need to select those themes which are of

by 175 countries) which observed a “… common

most relevance for their region. Optimally this forms part

desire and commitment to build a people-centred,

of a wider process in which a regional Information Society

inclusive and development-oriented Information Society,

strategy is implemented or updated. Key determinants

where everyone can create, access, utilize, and share
information

and

knowledge,

enabling

for topic selection include the objectives of long-term

individuals,

policy-making in the region as well as the structure of its

communities and peoples to achieve their full potential in

economy (sectors), labour market, population, etc.

promoting their sustainable development and improving

Topic selection can also be understood as a process in

their quality of life”xxxviii. This is the basis on which the

which the different possible indicator topics are “weighted”

indicators above have been selected.

according to the importance given by regional stakeholders,
with a high weight given to those issues which are on top of

eInclusion
Internet Usage Gap for older people, people with

the policy agenda, and a low weight given to issues which

disabilities,

are of little perceived relevance at regional level.

women,

lower

education

groups,

unemployed and “less-developed” regions;
(2) Choose from tried-and-tested indicators those

Accessibility of Public Websites.
Note: These are two of the indicators agreed upon by Member

which best reflect the key topics identified

States in order to control progress towards achieving the

Once a region has identified key topics for which statistical

targets set down in the 2006 Riga Declaration on eInclusion.

benchmarking should take place, it can make use of the
16

existing indicator frameworks such as i2010, the Eurostat and

joining existent benchmarking schemes should also

OECD guidelines, or individual studies such as TRANSFORM

explore the activities of eris@, the European Regional

in order to choose indicators which can be readily deployed

Information Society Associationxl, whose member regions

to measure developments. Wherever possible, compatibility

have gathered extensive experience in coordination of

with well-established indicators should be sought.

Information Society observatories.

(3) Check for available data from existing sources

(5) Get help to exploit data as effectively as

The collection of fresh data for statistics which are to

possible

meet minimum quality standards is expensive. It should

There are many ways to extract valuable insights from

also not be forgotten that the response burden placed

statistical data, not all of which are obvious to the non-

on citizens and, in particular, firms who are asked to take

expert. A good way to ensure that data are exploited

part in surveys can be significant. For these reasons,

as much as possible for the purpose of extracting

a benchmarking exercise is well advised to first check

information of relevance to policy is to involve academic

whether data from existing data sources are available

researchers from local universities or other research

and could be used for the purpose at hand. Only if this is

institutions. Academics typically also have extensive

not the case should fresh data collection be considered.

networking contacts to regions in other countries, which
can be helpful for findings suitable units for benchmarking

(4) Join together with other regions

against.

Statistics about a region are affected by a so-called
network effect: While it may be valuable to have certain

(6) Identify and mobilise data users

ICT-related indicators in a single region, being able to

A critical mass of users should be sought from the

compare these data with those from other regions can

beginning. Explore which stakeholder groups are most

make them all the more powerful as input for policy-

affected by a lack of regional data on ICT-related issues,

making. Often, only by comparing statistics between

and how they can be mobilised for giving support to

regions and/or countries do they make sense at all, as

the enterprise. Check how the “customer base” can be

individual figures do not provide any point of reference.

enhanced by raising interest among research groups at

This means that other regions within Europe (and also

universities, local industry, civil sector organisations, etc.

beyond!) should be sought which may be interested

These organisations may be able to secure funding in

in benchmarking themselves against your region on

the case that commitment from policy-makers dwindles.

specific ICT-related topics. The more regions participate
in coordinated data collection, the more value are the

(7) Demonstrate added value

data which are available for each participating region.

It can be useful to demonstrate to potential supporters

The work of the UNDERSTAND consortium is of

and financial backers how results from statistical data

particular interest in this regard

collection have in practice been utilised by stakeholders

xxxix

. In it, a number of

regions joined together to agree on a large list of ICT

for the purpose of informing decision-making.

related indicators (including methodology for data
collection), from which each region can select those

(8) Avoid dependence on single key decision-

measures which are of most interest for its purposes.

makers

Such harmonisation allows the collected data afterwards

While it is important to identify and mobilise individuals

to be compared across regions. Regions interested in

(“policy champions”) within public administration who
17

are willing to give strong support to the benchmarking

of the specific situation in the regions to be compared.

exercise, care should be taken that the number of

Not every policy action which qualifies as “best practice”

beneficiaries is large enough so that data collection will

can be emulated by any region – in fact, this appears

not be discontinued once the champion leaves her or his

to be the exception rather than the rule. But identifying

position.

good practice, understanding how it was achieved, and
drawing conclusions as to which lessons can be drawn

(9) Update regularly

given the specific situation of one’s own region, is always

Care is necessary to ensure that the methodology

possible. Benchlearning implies a highly collaborative

is regularly updated to take account of relevant

process of data interpretation and discussion about what

developments in the areas of technology, products and

the data mean.

processes, regulation, competition as well as changes
to the political agenda at the regional level itself. While
coverage of certain “hot topics” which are being hyped
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