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Abstract

The research activity synthesized in this thesis starts from the consideration that
there is a growing need to verify how public investment in innovation can
guarantee the best value for money and maximise the impact on European
economy and society. The cultural heritage sector represents a strategic target for
the R&D investment in Europe and it is strongly needed to have also here a set of
tool able to assess the socio-economic impact of projects” activities. With the aim of
supporting the maximisation of the research outputs effectiveness and efficiency,
we analysed projects’ outputs both in terms of innovation and improvement
related to the state of the art of the ICTs for creative and cultural sector, and in
terms of transferability of results to the wider society in general and to the supply-
industry in particular.

During the research activates we:

e performed the analysis of the DigiCult domain through the literature
review and analysis of EC FP7 Call 1, Call 3, Call 6, Call 9 and Europeana
projects;

e developed the assessment methodology for the DigiCult projects’;

o gathered the feedback from experts and projects on the methodology
through webinars and online questionnaires;

e developed the Self-Assessment Toolkit (SAT);

e performed the assessment of 19 projects in the DigiCult domain by using
the data gathered through the Self-Assessment Toolkit.

The analysis produced interesting results such as:

e the design of a specific Hype Cycle for the DigiCult projects;

e abetter understanding about the innovation dynamics in the sector;

e the information on how to improve the diffusion of the knowledge
generated by DigiCult projects;

e the information on how to improve the socio-economic impact of DigiCult
projects.



Sommario

L'attivita di ricerca sintetizzata in questa tesi muove dalla considerazione che c'e
una crescente necessita di verificare come gli pubblici investimenti
nell'innovazione possano garantire rivelarsi profittevoli e massimizzare il loro
impatto sulla societa e I'economia europea. Il settore dei beni culturali rappresenta
un obiettivo strategico per l'investimento in ricerca e sviluppo in Europa ed e
necessario avere anche qui una serie di strumenti utili a valutare 1'impatto socio-
economico delle attivita dei progetti di innovazione tecnologica. Con I'obiettivo di
sostenere la massimizzazione dei risultati della ricerca in termini di efficacia ed
efficienza, abbiamo analizzato i risultati progettuali sia in termini di avanzamento
rispetto allo stato dell'arte delle ICT per il settore creativo e culturale, sia in
termini di trasferibilita dei risultati all'industria ed alla societa in generale.
Durante la ricerca attiva abbiamo effettuato l'analisi del dominio progettuale
denominato DigiCult attraverso:

e la revisione della letteratura e analisi dei progetti finanziati dalla
Commissione Europea nel FP7 a seguito delle Call 1, Call 3, Call 6, Call 9 ed
Europeana;

e lo sviluppo della metodologia di valutazione per i progetti DigiCult;

e la raccolta e l'analisi del feedback di esperti e progetti sulla metodologia
attraverso webinar e questionari on-line;

e lo sviluppo del Self-Assessment Toolkit (SAT );

e la valutazione di 19 progetti nel settore DigiCult utilizzando i dati raccolti
tramite il Self-Assessment Toolkit .

L' analisi ha prodotto risultati interessanti quali, tra gli altri:

e lelaborazione di uno specifico Hype Cycle per i progetti DigiCult;

e una migliore comprensione delle dinamiche di innovazione nel settore;

e Jlottenimento di informazioni su come migliorare la diffusione della
conoscenza generata dai progetti DigiCult ;

e Jottenimento di informazioni su come migliorare l'impatto socio-
economico dei progetti di DigiCult.
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CHAPTER 1

Chapter One - Setting the scene

The research activities summarised in this thesis start from the consideration
that there is a growing need to verify how the public investment in innovation can
guarantee the best value for money and maximise the impact on European
economy and society. It is worth to remember that the European Commission
(EC), with the contribution of the European Union Member States, invests a huge
amount of money through its innovation programmes and the current framework
programme — the eight — called Horizon 2020 has a financial endowment of more
than 80 billion Euro.

The cultural and creative sector represents a strategic target for the R&D
investment in Europe and it is strongly needed to have a set of tools able to assess
the socio-economic impact of innovation activities. The aim of this thesis is to
analyse the impact of innovation activities in the field of Information and
Communication Technologies (ICTs) through the adoption of a novel approach
that attempts to overcome the limits of traditional models or, at least, to introduce
some additional perspectives. The approach has been then applied to the specific
sub-domain of ICTs for cultural and creative industries focusing on Research and
Development collaborative projects' funded under the 7" Framework Programme
(FP7) of the European Commission. This specific research domain is called
DigiCult and will be better describes in the following chapter. With the aim of
supporting the maximisation of the research outputs effectiveness and efficiency,
we analysed projects’ outputs both in terms of innovation and improvement
related to the state of the art of the cultural and creative sector, and in terms of
transferability of results to the wider society in general and to the supply-industry
in particular.

In this chapter we will set the scene by introducing the concepts of innovation,
evaluation and cultural and creative industries (CCls).

1.1 Defining innovation

Innovation plays a crucial role in the current economic scenario. The
knowledge economy on one side, and the recent economic crises on the other,
emphasized the need of having a deeper understanding of the innovation
dynamics in order to identify the elements that may leverage the growth,
competitiveness and better target the investment flows.

L A relevant part of the EU funding goes to the “collaborative projects” where a number of organisations
(from academia and research, public and private sectors) decide to cooperative in order to reach some pre-
defined R&D results.
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Innovation activities aim at stimulating the up-take of research results in the
productive sectors, enabling technology transfer also through the involvement of
the SMEs.

According with Schumpeter’s definition (1951) innovation is “The introduction of
new goods (...), new methods of production (...), the opening of new markets (...),
the conquest of new sources of supply (...) and the carrying out of a new
organization of any industry”.

In defining innovation, an important contribution comes from the work done by
OECD in their well-known Oslo manual (2005). The manual summarises the state
of the art on the study and observation of innovation; it constitutes the basement
for the OECD evaluation of the innovation and takes into account the most
important achievements of national statistical institutes worldwide. The manual
focuses mainly on technological product and process (TPP) innovations, which are
defined as follows: “A  technological product innovation is the
implementation/commercialisation of a product with improved performance
characteristics such as to deliver objectively new or improved services to the
consumer. A technological process innovation is the implementation/adoption of
new or significantly improved production or delivery methods. It may involve
changes in equipment, human resources, working methods or a combination of
these.” [Ibid.: p.9].

Taking on board the Schumpeter and Oslo manual definitions we will consider
product, process and organisational innovation and, to a certain extent, what the
latter refer to as “other creative improvements”.

We will apply this definition of innovation to DigiCult projects outputs even if the
technological products and processes under analysis are not yet commercialised or
used in a real productive environment. This definition is indeed important and
valid for mapping the different types of innovation produced by DigiCult projects.
In order to be innovative, a product or a process “should be new (or significantly
improved) to the firm (it does not have to be new to the world)” [Ibid.: p.31]. In
our case, where we observe the results coming from collaborative R&D projects,
innovation it has to be new to the project consortium as a whole, to each of its
members in particular and propose an advancement beyond the state of the art. In
other terms, we will not consider as innovation the transfer of an innovative
product? from a project partner to another one.

TPP innovations can be broken down by the degree of novelty of the change
introduced in each case.

In this way, technological product innovation can take two forms:

e technologically new products;

2 According to the Oslo manual the term “product” is used to cover both goods and services. We will use the
term accordingly.
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e technologically improved products.
“A technologically new product is a product whose technological characteristics
or intended uses differ significantly from those of previously produced products.
Such innovations can involve radically new technologies, can be based on
combining existing technologies in new uses, or can be derived from the use of
new knowledge”. [Ibid. :32]
“A technologically improved product is an existing product whose performance
has been significantly enhanced or upgraded. A simple product may be improved
(in terms of better performance or lower cost) through use of higher-performance
components or materials, or a complex product which consists of a number of
integrated technical sub-systems may be improved by partial changes to one of the
sub-systems” [Ivi : 32].
In Schumpeter’s words, “radical” innovations shape big changes in the world,
whereas “incremental” innovations fill in the process of change continuously.
In this work, we are interested in both the possible kinds of innovation and this
will be reflected in the variables that will be used for the impact assessment.
Other changes in product and process include minor modifications, not relevant
and/or have a low level of novelty and “other creative improvements”. In case of
creative improvements, the novelty is related to the aesthetic or other subjective
qualities of the innovation. We will not consider the latter, while we will consider
organisational innovations which include:

e the introduction of significantly changed organisational structures;

e the implementation of advanced management techniques;

e the implementation of new or substantially changed corporate strategic

orientations”. [Ibid. :36-37].

To these dimension we added also innovation related to promotion processes and
to methods for interacting with users as they are both significant for the DigiCult
domain, in the software industries and in the CClIs industries as well.
Finally, in order to gather more descriptive information on the innovation
produced by DigiCult projects, we will use the classification of nature of
innovation provided in the manual, which is as follows:
“Classification by nature of innovation:

e application of a scientific breakthrough;

e substantial technical innovation;

e technical improvement or change;

e transfer of a technique to another sector;

e adjustment of an existing product to a new market” [Ibid. :81].
The information related to the nature of innovation will not influence the
assessment, as all the typologies of innovation are equally valid, but the gathered
info will be useful for the aggregated data analysis at descriptive level.
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1.2 Cultural and Creative Industries

Creativity has taken on wider meanings than the endeavours of talented
individuals; it also became generalised across numerous activities as “new and
valuable” and “original and useful”. Creativity is also considered to play a
significant role in the concept of the New Economy and it plays a role in technical

innovation, teaching, business, the arts and sciences, etc. [Runco, 2007].

Author

Definition

Woodman, Sawyer, Griffin (1993).

The creation of valuable useful product, service, idea, procedure, or process by
mndividuals working together in a complex social system.

Amabile (1996a);
Amabile (1996b).

Creativity is the set of products or responses that are judged to be creative by
appropriate observers;
Creativity 1s the production of novel and useful ideas in any domain.

National Advisory Commuittee on
Creative and Cultural Education
(1999).

Creativity is possible in all areas of human activity, including the arts, sciences, at
work, at play, and in all other areas of daily life. All people have creative abilities
and we all have them differently. [. . .] Developing creativity involves, amongst
other things, deepening young people's cultural knowledge and understanding.
This is essential both in itself and to promote forms of education which are
inclusive and sensitive to cultural diversity and change.

Sternberg and Lubart (1999);
Runco and Prnitzker (1999).

Creativity 1s the ability to produce work that 1s both novel (1.e. new, original,
unexpected) and appropriate (1.e. useful concerning task constrains).

Pope (2005).

Creativity 15 extra/ordinary, onginal and fiting, full-filling, in(ter)ventive, co-
operative, un/conscious, fe<>male. re . . . creation.

Runco (2007).

Creativity 1s a vital form of human capital.

Alves, Marques, et al. (2007)
{cit. Rhodes, 1961; Im, 1999).

Creativity has been conceptualized as: (a) the individual personality traits that
facilitate the generation of new ideas, (b) the process of generating new ideas,
(c) outcomes of creative processes, and (d) environments conducive to new
ideas and behaviour.

Table 1 - Definitions of creativity [Markeviciuteé I. and Jucevicius G., 2013]

The creative economy, includes the contribution of those who are in creative
occupations outside the creative industries as well as all those employed within
them.

The creative industries are a subset of the creative economy embracing only those
working in the creative industries themselves (and who may either be in creative
occupations or in other roles e.g. finance).
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Creative Economy:

Creative Industries:

Figure 1 - Creative economy and creative industries

Creative industries are those industries which have their origin in individual
creativity, skill and talent and which have a potential for wealth and job creation
through the generation and exploitation of intellectual property in different
products and services markets [DCMS, 2001].

The term creative industries encompasses a broader range of activities which
include the cultural industries plus all cultural or artistic production, whether live
or produced as an individual unit. The creative industries are those in which the
product or service contains a substantial element of artistic or creative endeavour
and include activities such as architecture and advertising.

The term cultural industries traces its genealogy back to earlier work in the
Frankfurt School in the 1930s and 1940s [Adorno and Horkheimer, 1944], which
scathingly described the commodification of art as providing an ideological
legitimization of capitalist societies and the emergence of a popular culture
industry. The term refers to those industries that combine the creation, production,
commercialization and consumption of creative contents that are intangible and
cultural in nature (printing, publishing and multimedia, audiovisual,
phonographic, cinematographic productions, crafts and design).
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/ Origination / Production / Distribution/ Consumption/

Creation of Activities to Diffusion of Consumption
cultural and create creative and endows end
creative ideas commercially cultural products consumers with the
and artefacts viable products in different opportunities to

to embed in a platforms and experience cultural
specific channels and creative
product products

Figure 2 - CCIs value chain

The definition of cultural industry began to enter policy-making, such as the
national cultural policy of Australia in the early 1990s, followed by the transition
made by the influential Department for Culture, Media and Sport of the United
Kingdom from cultural to creative industries at the end of the decade. With the
advent of stronger globalisation processes, faster communication channels, rapidly
changing technologies and global connectivity, the way we produce and consume
cultural products and services has undergone radical change [UNCTAD, 2008].
This dynamic convergence between technological, social, economic and cultural
aspects has altered significantly the cultural landscape and creativity is now
acknowledged as fostering cultural, social as well as economic gains [KEA, 2009:
p. 33-44]. Different models were developed to explain how this economic sector
works®, but most are based upon the recognition of the importance of services and
the dynamic effects of the cultural and creative industries. The report ‘Creative
Economy’, published in 2008 by UNCTAD (and updated in 2012), was also a
cornerstone in entrenching the concept: “The interface among creativity, culture,
economics and technology, as expressed in the ability to create and circulate
intellectual capital, has the potential to generate income, jobs and export earnings
while at the same time promoting social inclusion, cultural diversity and human
development. This is what the emerging creative economy has already begun to
do as a leading component of economic growth, employment, trade, innovation
and social cohesion in most advanced economies” [UNCTAD; 2008]*.

‘Culture-based creativity’” (first outlined by KEA, 2009) is enabled through the
combination of personal abilities, culture, creativity, technical skill and social

3 See the WIPO model, the UK Classification, the “concentric circles model” and the different national
approaches to tackle the Creative Economy, such as; Santagata,W. , (2009), White paper on Creativity :
Towards an Italian model of development, Milan: Bocconi University Ed; DCMS (2008), Creative Britain-
New Talents for the New Economy, London: DCMS; Netherlands Ministry of Culture and Ministry of
Economics (2009), Creative Value- Culture and Economy Policy Paper, The Hague: Netherlands Ministry of
Culture and Ministry of Economics

4 The potentialities of creative economy here expressed are reflected in MAXICULTURE sub-categories of impacts.
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environments that can have a substantial impact on stimulating research,
optimising human resources and inspiring people; this is the definition that we
will consider for our purposes.

Although there are dissenting voices, the concept of the ‘creative economy’ is now
broadly accepted and understood and has been translated into high-level policy
initiatives that can be seen at a European, national and regional level. Indeed, with
the partial unbundling of the nation state as a spatial unit [Sassen, 2002], these
initiatives are more easily implemented at a sub-national regional or city level. The
study ‘The Economy of Culture in Europe’, commissioned by the European
Commission in 2006, was the starting point for a political revaluation of the
cultural and creative industries in Europe and its member states. It makes a
distinction between ‘culture” and ‘economy’” and argues that although the EU was
formed on the basis of economic and market forces, culture and European cultural
diversity is an important factor for the EU’s political, economic and social
strength. As noted in the 2011 EACEA study on creative entrepreneurship [Bellini
et al., 2011]: “In recent years, the EU Council also followed the move to recognise
the potential of the cultural and creative industries in contributing to the Lisbon
objectives, acting as catalysers of Europe’s innovative potential. Similarly, in the
Maastricht Treaty (the EU Lisbon process for strengthening the economic growth
in Europe), as well as in the UNESCO Convention on the Protection and
Promotion of the Diversity of Cultural Expressions (hereafter named UNESCO
Convention) the role of the cultural and creative industries has gained greater
attention. In parallel, several European initiatives have been undertaken to
promote the idea of the creative economy; for example, 2009 was designated the
European Year of Creativity and Innovation and the Green Paper on “Unlocking
the potential of the cultural and creative industries’ solidified this recognition”
[Ibid. : p. 46].

The abundance of studies on the CCls - such as those undertaken by KEA,
NESTA, the European Cluster Observatory, the work on ‘Design as a driver of
user-centred innovation’, the reports produced recently by the European Platform,
and the Expert Working Group on CCIs (set up as part of the European Agenda
for Culture) - have highlighted the critical impact of CCIs on growth and
employment, and acknowledged their great economic, social, cultural and
innovative potential. CCI activities act as important drivers of ‘economic and
social innovation” within the sector but also outside the CCI sector, contributing to
Europe’s strengths in times of challenges and, as such, are in line with the EU 2020
Strategy [Bellini et al., 2011].

The current debate on creativity is reflected in the DigiCult domain work
programmes and calls and related initiatives in Future Emerging Technologies
(FET) and addresses concepts such as combinational creativity, exploratory
creativity, transformational creativity, metaphorical blending and creative
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generation®. Defining and measuring creativity per se is understandably difficult,
with many different theoretical approaches followed over the centuries.

There is an abundance of related research areas examining aspects of
computational creativity, creative cognition, consciousness studies, organisational
creativity and there is an even greater abundance of studies on the value and uses
of creative thinking, discovery and invention®. In this context, the creativity
becomes even more relevant when considering the cultural and creative industries
as a driver of innovation and growth. With imaginative solutions such as the
integration of user-centred approaches, the development and use of ICT, the
design of new services for increased social inclusion, cultural and creative
industries contribute to drive dynamic change in the economy as well as
contributing to broader cultural diversity.

1.3 Evaluation of innovation impacts

1.3.1 Evaluation of innovation investments in ICTs

The growth of the ICT sector can be linked to its broad socio-economic impact.
The literature contains many examples of ICT investment potential [Hirschheim
and Smithson, 1999; Crowston et al., 2004; Piccoli et al., 2005]. These potentialities
are also affected by risks: size and complexity, newness of technology, project
structure, hidden costs, human political and cultural factors [Willcocks et al.,
1999]. If we move from a market point of view to an R&D perspective, especially
in FP7, the risks concern also an unclear sustainability process of the projects’
outputs and an unclear “time to market”, i.e. when and how these outputs will
become part of the market. In Strassmann [1997] and Tingling et al. [2004] it is
suggested that the investment in ICT is different from other investment types, due
to the problem associated with the identification and quantification of costs and
benetfits, including also intangibles. Some studies [Willcocks et al., 1999; Al-Shehab
et al, 2005] focused on failed projects, unidentified costs, unrealised benefits,
budget overruns, limited or negative returns and discrepancies between expected
and materialised benefits.

It is important to highlight that, from a socio-economic impact assessment point of
view, the benefits and costs are not only those relating to the projects” partners,
but it is necessary to take into consideration both the 1%-order (direct) and 2"d-
order (indirect) impact of benefits and costs. We already know that, on one hand,
the analysis of a project management and sustainability, and the analysis of the

5 http://en.wikipedia.org/wiki/Computational_creativity
6 http://en.wikipedia.org/wiki/Creativity
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cost and revenues arising from the projects” outputs are only the first step of an
impact assessment methodology and, on the other hand, the effects on the whole
society are very blurred and difficult to identify.

In order to find a feasible methodology for the impact assessment of a research
project in the DigiCult domain, it is necessary to start analysing the main

objectives of an investment in ICT.

[nereased control Inereased sales

Better infonmation Competitree acvantage

Better integration \ Competittve necessity

Treprorved cuality Dfarket positioning
INFORMATIONAL STRATEGIC

Cut costs > Better mbegration

Reduced marginal costs of BU's IT
% Raduced ICT costs ovet time
Standarhsation

INFRASTRUCTURE

Figure 3 - Management objectives of ICT

In Weill et al. [1999], the identified objectives of a large-scale ICT investment are
strategic, informational, transactional and infrastructural. In the DigiCult research
projects domain we can further specify:

the strategic objective suggests that a partner of a research project, or a final
user, could aim to enhance its market position through, for example, the
cost reduction or the increase of its market share or sales and other strategic
objectives such as opening a new field of research, making possible
research that is not possible before, and so on;

the informational objective aims at providing easy access to information
related to research results or through project output(s). “Information” could
be not only “better quality and accuracy”, but could be “information”
which was not easily accessible. This increases the knowledge, enhances the
use of this information, and enables research that otherwise could not be

performed;

the transactional objective primarily supports operational management and
the enhancement of remote and asynchronous team-working;

the infrastructural objectives in the DigiCult domain can be identified with
standardization and interoperability issues.




CHAPTER 1

These objectives are both of the partners in a project, as well as of the potential
end-users outside the project. Essentially they answer the questions: "Why
develop a project?” and “Why use this (these) product(s)? What are the
potentialities/results?".

Broadly speaking, the answers lie in assessing the effects of investments in terms
of efficiency [Fried et al., 1993] and effectiveness [L66f and Hesmati, 2004]:

e Efficiency in general describes the extent to which time or effort is well
used for the intended task or purpose. It is often used with the specific
gloss of relaying the capability of a specific application of effort to produce
a specific outcome effectively with a minimum amount or quantity of
waste, expense, or unnecessary effort. Efficiency has widely varying
meanings in different disciplines.

o Effectiveness means the capability of producing an effect, and is most
frequently used in connection with the degree to which something is
capable of producing a specific, desired effect.

In order to measure the efficiency of a task, activity or project, the first items to
evaluate are the costs and benefits related to it. The "costs" include both the direct
and indirect costs for running the task, and the costs for the final users of the
output's task. The direct costs are those directly associated with ICT’s
implementation and operation and are easily captured in the accounting system.
They include: hardware and software costs; architecture design, test and
evaluation; system security; communication costs; training and support costs;
environmental costs; personnel and overhead costs; legal and compliance costs.
Indirect costs include human and organisational costs and are not immediately
attributable to the ICT investment. Indirect human costs include management
resources, time and effort; employee time (when not direct), motivation and
training; personnel issues; employee overtime and rewards; increased staff
turnover; system support and troubleshooting; and cost of ownership.

Other costs relate to the down-time of the system (for the project and for the final
users), additional cost for the users (e.g. organisational and re-engineering costs,
training costs, etc.), negative impact on the environment, changes in the labour
market(s) due to the exploitation of the project output(s)’.

On the opposite side of the costs, ICT benefits are numerous. In Bannister (2005) it
is suggested that benefits may be individual, organisational, economic, social or a
combination of all four. In particular, the benefits can include: cost reductions
(cost avoidance of increased productivity) and financial benefits (sales, fees,
royalties), time savings, resource efficiency, productivity improvement, quality or
effectiveness improvement, environmental savings, scientific and knowledge
benefits, improved service delivery (customer satisfaction, improved reputation,

" The list is not exhaustive.

10
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...), enhancements to policy process; enhancements to democracy; allowing more,
better and new data to be collected; improved security, etc.

1.3.2 The Input-Output-Outcomes-Impacts model

In this section we will describe some key terms that inform our assessment
methodology and that can guide the reader in better understand the next
paragraph/chapters of the deliverable.

Evalsed [2012) defines impact as “a consequence affecting direct beneficiaries
following the end of their participation in an intervention or after the completion
of public facilities, or else an indirect consequence affecting other beneficiaries
who may be winners or losers. Certain impacts (specific impacts) can be observed
among direct beneficiaries after a few months and others only in the longer term
(e.g. the monitoring of assisted firms). In the field of development support, these
longer-term impacts are usually referred to as sustainable results. Some impacts
appear indirectly (e.g. turnover generated for the suppliers of assisted firms).
Others can be observed at the macro-economic or macro-social level (e.g.
improvement of the image of the assisted region); these are global impacts.
Evaluation is frequently used to examine one or more intermediate impacts,
between specific and global impacts. Impacts may be positive or negative,
expected or unexpected.”

This definition shows that impacts tend to be observable only sometime after the
end of a project. As we will better explain in the following paragraphs, we were
not always been able to capture these impacts, due to the difficulties in engaging
partners of already-finished projects and gathering their related data. The
methodology and assessment focus on expected impacts and describes, coherently
with the definition of impact provided by the International Association for Impact
Assessment (IAIA), “the difference between what would happen with the action
and what would happen without it*”.

However, we do not consider only observable or expected impacts, since the study
describes also and measures project inputs, outputs and outcomes. Here below a
definition of each term [KEA, 2012a]:

e Input: resources invested in the project. These can be monetary (project EU
funding) or non-monetary (project consortia) investment. We include in the
analysis of the input also the activities and practices established by project
under assessment in order to endure the smooth running of the project
(monitoring systems, evaluation practices, etc.). We describe the input of

8 Available at http://www.iaia.org/publicdocuments/special-publications/What%20is%201A_web.pdf

11
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each project, as this is crucial for carrying out a Cost-Benefit Analysis, as the
outputs need to be related to the invested input.

Output: the direct consequence of a project, e.g. a product and service
produced. Describing outputs mean describing the observable results of a
project such as the number of published scientific papers, the number of
released software, the number of developed policy papers, the number of
project deliverables, etc. They need to be constantly monitored during the
project lifecycle. We will consider only those outputs that can contribute for
evaluating the project impacts in terms of efficiency and sustainability.
Outcomes: analysing outcomes means analysing the short-time effect
produced by the project on its stakeholders, on economy and on society.
The main difference between outcomes and impacts is the time frame in
which they can be observed: outcomes are short-term effects while impacts
are long-term effects. Additionally outcomes are observable at micro and
meso level while impacts are generally observed at macro level: i.e. on
society and economy as a whole. As described in chapter 3 our
methodology developed a set of variables that merge outcomes and impact
as suggested, among others, by the KEA Benchmark Methodology® [KEA,
2012b]. This choice is guided by the fact that we have analysed mainly on-
going projects so that long-term impacts will not be, as mentioned, directly
observable. The variables selected, however, assure the possibility to map
both outcomes and impacts. Moreover, to deeply analyse the economic
impact we have to stress the fact that, due to the restricted number of
projects under assessment and considering the distributed nature of
projects,(that do not focus on a single territory) we do not assess the impact
on the European or local/national economy but we will assess the
sustainability of each of the project outputs, the economic benefit a project
will provide to the project consortia and to the users and its impact on the
development of new business models and on the attractiveness of a
territory.

Impacts, as described before, are the net difference made by an activity after
the outputs interact with society and the economy. They are long-term and
long-lasting effects of an action and can be, as outcomes, direct or indirect,
intentional or unintentional, positive or negative.

9 Ibidem

12
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— Input ————>| Projects funds, Programme funds, other sources of funding
Indicators
used for
data
collection . . — S =
— Output =——=p| Products (Goods/Services), Scientific publications, Invention
disclosures, Collaborations, Industry—science relationships,
@ IPRs, Research joint ventures, Training opportunities....
Outcomes ————=| Technical accessibility, Innovation, Improved collaboration,
Efficiency & Employment, Interdisciplinary research, Inclusion of new EU
Effectiveness countries, Knowledge and technological diffusion....
indicators
Impacts =—=—==| On Economy, On Science, On ERA, On Society
GOAL

Figure 4 - The Input-Output-Outcomes-Impacts approach

The terms just described are important in the methodology as it follows an input-
output-outcome-impact model for the evaluation exercise.

1.3.3 The impact assessment methods

Evaluation techniques to perform projects' impact assessment are numerous.
For example, in Berghout and Renkema [2001] 65 methods were identified. Each
differs in its level of detail, the range of stakeholders considered, and the
characteristics of the data required. The selection of an appropriate method is
critical, since success and evaluation accuracy and depends on the technique’s
suitability and the rigor with which it is applied [Berghout, 2002); Khalifa et al.,
2001; Pouloudi et al., 1999]. To help in identifying a suitable method, in Farbey et
al. (1999) a set of matrices that enable project characteristics and evaluation
techniques to be matched was proposed.

The method chosen is influenced by many factors [Lech, 2005; Bannister and
Remenyi, 2000] and these include: social and organisational contexts, the
organisational domain, the level of analysis, evaluation purpose and perspective,
investment purpose, measurability of system impacts, and ICT application. It is
now widely believed that several metrics are required to evaluate the different
aspects of an ICT project.

The number of existing evaluation techniques are classified in various ways in the
literature. For example, De Jong et al. (1999) categorised techniques as

13
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"fundamental measures”, "composite approaches" or "meta approaches”. Lech
[2005) distinguished among "financial techniques" and "qualitative methods" such
as multi-criteria methods, "strategic analysis methods" and "probabilistic
methods". Berghout et al. (2001) categorised four predominant approaches, which
they termed the "financial approach", "multi-criteria approach”, "ratio approach”
and "portfolio approach".

Many more existing classifications are not cited here. Some overlaps between the
various classifications are evident, however there are also distinct differences
between them. This highlights the difficulty associated with establishing an
agreed, coherent framework for evaluating ICT investments. A review of all
available techniques cannot be exhaustive; new methods continue to be
introduced while other techniques combine several existing tools [Carcary (2008].

According to Evalsed Guide 2012, four main methodologies are currently used for
socio-economic impact assessments:

e Contingent evaluation: this is also called priority evaluation method. Its
aim is to involve the general public in decisions. The method combines
economic theories with social surveys to simulate market choices and to
identify priorities of choices and preferences. This approach is useful for
decision-making, especially with techniques using value judgements. The
aspects of the current scenario are compared to an ideal scenario to assess
public preferences. This method is usually applied in an environmental
impact assessment, especially to evaluate non-marketable environmental
goods;

e Cost-Benefit Analysis (CBA): it is aimed at evaluating the net economic
impact of a public project involving public investments. A CBA is used to
determine if project results are desirable and produce an impact on the
society and on the economy by evaluating quantitatively monetary values.
Compared to other accounting evaluation methods, a CBA considers
externalities and shadow prices, allowing also the consideration of market
distortions. Usually, a CBA is used in ex-ante evaluations for the selection
of an investment of a project or in the ex-post evaluation in order to assess
the economic impact of project activities;

e Cost-Effectiveness Analysis (CEA): it is a method for selecting the most
effective alternative in terms of costs between projects with the same
objective. A CEA is used for evaluating benefits that are not expressed in
monetary values. It is not based on subjective judgements and it is not
useful in case of projects with many different objectives (in this case a
weighted CEA is used). The main objective of a CEA is to evaluate the
effectiveness of a project, but it does not consider the efficiency. A CEA is

14
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mainly applied to projects in the health sector with a strict definition of the
programme objectives. A CEA should be applied only to compare simple
programmes providing the same kind of impact;

e Multi-Criteria Analysis (MCA): it is used to evaluate non-monetary values
of a project and to compare heterogeneous values. A MCA combines
different decision-making techniques for assessing different impacts of the
same project. It is aimed at identifying the opinion expressed by all
stakeholders and end-users of a project in order to formulate
recommendations and to identify best practices.

Considering these different methods and related perspectives, we decided then to
ground our assessment methodology on the Cost-Benefit Analysis (CBA) and on
the Multi-Criteria Analysis (MCA). The reasoning behind this choice, together
with a short review of Cost-Benefit and of Multi-Criteria, are presented in the
following paragraphs identifying for both methods advantages and
disadvantages.

1.3.3.1 Cost-Benefit Analysis

The Cost-Benefit Analysis (CBA) origins date back to the 19% Century in
France [OECD, 2006]. In 1920, the Welfare State Economy formalised the concept
of divergence of private and social costs. The idea that costs and benefits should
be compared to assess the profitability of investments was born in the United
States in the late 1930s. After the Second World War, the analysis focused on the
evaluation of the efficiency of public funds’ investments. Since 1960, the Cost-
Benefit Analysis has been recognised as a technique for the evaluation of public
investments.

In the CBA methodology, benefits are defined as the increase in human well-being
(utility) and costs are defined as a reduction of the human welfare. A project or a
policy to be profitable must ensure that its benefits outweigh its costs. According
to Evalsed 2012, Cost-Benefit Analysis is a method of evaluating the net economic
impact of a project which involves public investments.

The Cost-Benefit Analysis aims to demonstrate that the project is socially and
economically sustainable, considering a positive Net Present Value!® and showing
that outputs of the project will contribute to achieve its objectives. The optimal
field of adoption of a CBA is when the most significant costs and benefits can be
measured in monetary terms, evaluating expected economic, social and
environmental outcomes. However, a market price does not always exist:
therefore it needs to be substituted by a proxy, or more often by a shadow price.

10 Business Dictionary, available at http://www.businessdictionary.com/definition/net-present-value-
NPV.html
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According to the European Commission (2008), the Cost-Benefit Analysis process
for analysing European public and policy investments is divided in 6 main steps:

1. Presentation and discussion of the socio-economic and investment
objectives.

2. Identification of costs, benefits, direct and indirect effects of the project.

Feasibility analysis of the project and the alternative options.

4. Financial analysis (approach based on discounted cash flows), which
includes:

W

e Total investment cost

e Total operating costs and revenues

e Financial return on the investment costs: Financial Net Present Value!!
on costs and Financial Internal Rate of Return'? on costs

¢ Financial resources analysis

e Analysis of financial sustainability

e Financial return on national capital: Financial Net Present Value on
national capital and Financial Internal Rate of Return on national capital

e Impact of European grants on national investors.

5. Economic analysis for evaluating a project net impact on economic welfare
which includes:

e Observed prices or public tariffs analysed and converted into shadow
prices

e [Externalities transformed into monetary values

e Indirect effects

e Costs and benefits discounted with a real social discount rate

e Calculation of economic performance indicators: economic net present
value (ENPV), economic rate of return (ERR) and the benefit-cost (BCR)
ratio.

6. Risk assessment which includes:

1 ENPV is defined as the sum that results when the expected investment and operating costs of the project
(suitably discounted) are deducted from the discounted value of the expected revenues. Definition provided
by European Commission, Directorate General Regional Policy, Guide to Cost-Benefit Analysis of

Investment Projects, 2008, page 40, available at
http://ec.europa.eu/regional_policy/sources/docgener/quides/cost/quide
2008_en.pdf

12 FRR the financial internal rate of return is defined as the discount rate that produces a zero FNPV.
Definition provided by European Commission, Directorate General Regional Policy, Guide to Cost-Benefit
Analysis of Investment Projects, 2008, page 41, available at
http://ec.europa.eu/regional_policy/sources/docgener/quides/

cost/quide2008_en.pdf
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e Sensitivity analysis (identification of critical variables, elimination of
deterministically dependent variables, elasticity analysis, choice of
critical variables, scenario analysis)

e Assumption of a probability distribution for each critical variable

e Calculation of the distribution of performance indicators (typically
FNPV and ENPV)

e Discussion of results and acceptable levels of risk

e Discussion of ways to mitigate risks.

The CBA is very useful to assess the cohesion policy in terms of sustainable
growth, a goal that includes competitiveness and environmental considerations at
the same time. For large projects at national level, the analysis of economic
impacts can be considered as a complement to the CBA, in order to identify and
assess the macroeconomic effects that are not well represented by the estimated
shadow prices.

The following table shows benefits and disadvantages of the Cost-Benefit Analysis
methodology. Advantages are mainly related to the ability of analysing both
negative and positive effects of projects’ activities and of comparing costs and
benefits in the long-term. Disadvantages are mainly related to the fact that a Cost-
Benefit Analysis is able to evaluate only monetary values.

Advantages Disadvantages

e accounts for all (negative and e cannot include impacts for which no
positive) effects of policy measures quantitative or monetary data exist

e allows comparison of the ordering e needs to be supplemented by
of costs with the ordering of benefits additional  analysis to  cover
of the proposal over time distributional issues

e can also be used to rank alternative
(including non-regulatory)
proposals in terms of their net social
gains (or losses)

Table 2 - CBA: advantages and disadvantages [European Commission 2009]

1.3.3.2 Multi-Criteria Analysis

The Multi-Criteria Analysis (MCA) is a methodology defined in 1960s as a
decision-making tool. “It is used to make a comparative assessment of alternative
projects or heterogeneous measures. With this technique, several criteria can be
taken into account simultaneously in a complex situation. The method is designed
to help decision-makers to integrate the different options, reflecting the opinions
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of the actors concerned, into a prospective or retrospective framework” [Evalsed,
2012].

A MCA is complementary to a CBA, as it is used when some objectives are not
identifiable in monetary terms and the project does not show an adequate
Economic Rate of Return (ERR)". Additionally, it is complementary to a CBA for
assessing socio-economic impacts, because a CBA evaluates mainly monetary
values and provides only a quantitative measure. A Multi-Criteria Analysis uses a
wide range of different techniques: “Structured, formative, semi-subjective and
socio-political methods that recognise there are alternative measures to monetary
values. Qualitative and quantitative decision criteria are assessed through
weighted scoring” [Carcary, 2008]. This method is useful to compare impacts of
different scenarios of a project. MCA was identified as being useful to support our
approach in analysing and comparing the impact of the zero scenario (also called
do-nothing scenario) and of each DigiCult project under assessment with reference
to variables that are not measurable in monetary terms.

The main steps of the Multi-Criteria Analysis are:

1. Definition of the projects or actions to be judged: this phase includes all the
activities performed by the project.

2. Definition of judgement criteria: the criteria should be as exhaustive as
possible in order to define the research question properly. A key issue is the
involvement of the different actors in the definition of criteria and of the
weighting system.

3. Analysis of the impacts of the actions: a quantitative estimation or a
qualitative description of the impact of each project, according to the
criteria selected previously.

4. Judgements of the effects of the actions in terms of each of the selected
criteria: this phase is aimed at evaluating the impacts of each project.
Compensation methods are used to allocate scores to each impact
developed by each project.

5. Aggregation of judgements: final assessment of the projects by using a
weighting system that can be defined by the evaluators or can be obtained
by engaging other stakeholders [Evalsed, 2012].

The projects analysed in this work were asked to rate the relevance of each impact
enabling the development of a weighting system for their assessment. Besides this,
in the aggregated analysis of the DigiCult we completed the step 4, allowing the
EC to define the relevance of each of the observed impacts.

13 Economic Rate of Return (ERR): index of the socio-economic profitability of a project. It may differ from
the financial rate of return (FRR) due to price distortions. The economic rate of return implies the use of
shadow prices and the calculation of a discount rate at which the benefits of the project equal the present
costs, that is the economic net present value is equal to zero. European Commission, Evalsed Sourcebook:
Method and techniques, p. 144 - 145 available at
http://ec.europa.eu/regional_policy/sources/docgener/evaluation/quide/evaluation_sourcebook.pdf
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The following table shows the advantages and disadvantages of the Multi-Criteria
Analysis. Advantages are mainly related to the ability of capturing and providing
information about multi-dimensional data and the sustainability of a project. A
MCA allows comparing qualitative and quantitative information: this can
constitute both a benefit in terms of providing analysis of a mix of different types
of data as well as a disadvantage in terms of subjectivity of the evaluation,
especially in the case of qualitative analysis.

Advantages Disadvantages

e recognises multi-dimensionality  of e includes elements of subjectivity,
sustainability especially in the weighting stage where

e allows different types of data the analyst needs to assign relative
(monetary, quantitative, qualitative) to importance to the criteria
be compared and analysed in the same e because of the mix of different types of
framework with varying degrees of data, it cannot always show whether
certainty benefits outweigh costs

e provides a transparent presentation of
the key issues at stake and allows trade-
offs to be outlined clearly; contrary to
other approaches such as Cost-Benefit
Analysis, it does not allow implicit
weighting

e enables distributional issues and trade-
offs to be highlighted

Table 3 - MCA: advantages and disadvantages [European Commission, 2009]

Our methodology uses both Cost-Benefit Analysis and Multi-Criteria Analysis in
order to overcome the problem of a purely quantitative evaluation and to provide
a deeper analysis that considers also not monetary values that will constitute a
relevant part of the socio-economic impact assessment of DigiCult projects.
Chapter 3 describes how the two methods will be used in assessing different
typologies of impact. In fact, a CBA will be applied in the analysis of the economic
impact (although non-monetary variables will be used also), while the Multi-
Criteria Analysis will be used for assessing the impact on society and on the
DigiCult domain.

1.3.3.3 Applicability of Cost-Benefit Analysis and Multi-Criteria
Analysis to EU projects in the DigiCult domain

Before providing the detailed description of the methodology in the following
chapter, it is important to acknowledge the peculiarities of using the above
described methods in analysing EU projects. One of these will be described more
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in depth in the next paragraphs and is related to the temporary nature of EU
projects: we evaluated projects that have a limited timeframe and that are carried
out by transnational consortia that exist only for the limited timeframe of the
project duration. This makes an ex-post assessment of a project complicated, as it
is difficult to engage the consortium in the necessary data gathering after the end
of a project as they lack motivation and resources. For this reason, our
methodology should be considered, mainly, as an on-going impact assessment
methodology.

Another peculiarity is the fact that impact assessment methods are applied to
research and development projects. The term “research” in the DigiCult domain
does not refer to fundamental research but - to a certain extent — DigiCult projects
can be seen as applied research that also foresee development and exploitation
activities. However, from the feedback gathered during the workshops and the
webinars and from the analysis of the projects, we can assume that DigiCult
projects cannot be considered as market driven and their closeness to the market is
limited. Therefore we evaluate mainly “expected” impacts. This means that only
in a few cases we were able observe tangible impacts. In fact, a research project
can have a tangible impact on the market and on society only if their results are
taken up by a consistent number of stakeholders. This can happen through the
commercialisation of the project outputs, by the diffusion of research outputs in a
large research community, that will lead to a change at social or economic level or
by an up-take of project outputs by a community of users (following the model of
Open Source communities). However, all these scenarios happen, normally, after
the project closure. Therefore, we focused the analysis and the methodology,
necessarily, on those characteristics of DigiCult projects that suggest their
potential exploitation after the end of the project, their sustainability and their
relevance in term of the generated outputs.

In this respect, our methodology focused on the analysis of projects outputs and
outcomes as defined in paragraph 1.3.2. For our purposes outputs then are defined
as the direct consequences of a project [KEA, 2012b] that need to be monitored
during the entire duration of the project and are the condition sine qua non of an
impact. Outcomes, defined as the short-term benefits produced by a project, are
equally relevant, especially considering the on-going nature of the impact
assessment methodology. In this way, we were able to provide a tool enabling
projects to monitor their outputs and outcomes from the beginning of the project.
This also allows projects to identify and describe their potential and expected
impacts for the next future in order to develop plans used for the correct
development of each stage of the projects.

The choice of focusing mainly on outputs, further justifies the use Cost-Benefit
Analysis and Multi-criteria Analysis and not Cost-Effectiveness Analysis [Passani
et al.,, 2014]. Indeed, during the development of the methodology we took into
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account “The Guide to Cost-Benefit Analysis of Investment Projects” developed
by the European Union that clearly states: “CEA allows project comparison when
only a single dimension of outcome matters. This aspect significantly limits its
field of application: in most circumstances, projects have impacts not falling into a
unique effectiveness measure. Also, without evaluation of benefits, CEA can only
measure technical efficiency rather than allocative efficiency”!4. In the case of
DigiCult domain project assessment, we decided to not use CEA as the interest of
this study is in identifying all the different dimensions strictly related to the digital
and cultural domain. For this reason, we associated to the cost-benefit analysis the
multi-criteria analysis that, as described above, can be used for assessing those
impacts that cannot be described in monetary terms. Moreover, we developed a
methodology that identifies also transversal indices in order to assess for each
project in a precise way efficiency, effectiveness, sustainability and innovativeness
of each area of impact under consideration. Finally, as supported by the Guide
from the European Union', Cost Effectiveness Analysis cannot be seen as
substitute for Cost-Benefit Analysis but as complements when actual CBA is
impossible and it is really difficult to be standardised. As explained, CEA is
mainly applied to projects in the health sector with a strict definition of the
programme objectives. For these reasons we decided to use Multi-Criteria
Analysis instead of Cost-Effectiveness Analysis. In fact Multi-Criteria Analysis is
complementary to CBA, which takes into account only one benefit of each output.
Instead, the MCA allows aggregating a set of different objectives for each output.
In our case, the Multi-Criteria Analysis is taken into account and implemented by
using the impact analysis approach, i.e. for each output we identify the effects and
the impacts it produces for the users of the project. This approach enables our
methodology to evaluate the impact of each output of the projects and the overall
set of objectives.

1.3.4 Capturing the knowledge circulation

The above mentioned techniques are potentially able to capture the impacts of
innovation investments both at the macro and the micro level. In our case, we
concentrated our attention on a relatively small domain and on the projects’
activities. Consequently, our work focuses on the impacts at the micro level while

14 European Union, Regional Policy, “Guide to Cost-Benefit Analysis of Investment Projects”, 2008, page
67, available http://ec.europa.eu/regional_policy/sources/docgener/guides/cost/quide02 en.pdf

15 European Union, Regional Policy, “Guide to Cost-Benefit Analysis of Investment Projects”, 2008, page
66, available http://ec.europa.eu/regional policy/sources/docgener/quides/cost/quide02 en.pdf
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the extension of the analysis at the macro level implies strong and often hazardous
assumptions. However, it is important to see the DigiCult domain as innovation
system where “the elements and relationships ... interact in the production,
diffusion and use of new, and economically useful, knowledge” [Lundall, 1992].
From this perspective what counts is not, or not only, the R&D stock but the
knowledge spread and its diffusion in the economic system. The progress of a
sector and the transfer of this progress to the economic system cannot be
evaluated according to static allocative efficiency criteria but it must be explored
through the capacity of promoting the technical and structural enhancement. The
perspective is then not micro nor macro but “meso” where the single projects’
partners are considered as a part of a wider innovation network of collaborating
and competing enterprises; this innovation system can be local, regional, national
or global [Mazzucato, 2013]. From this perspective emerges the need of analysing
the network and not only the single player. Indeed, the competencies that generate
innovation are a part of collective activity that is developed through a network of
players, connections and relationships [Freeman, 1995]. In order to explore the
“meso” dimension we decided then to collect the information useful for studying
the DigiCult domain by using the Social Network Analysis (SNA) [Scott, 2013].
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Chapter Two — ICT innovation projects for Cultural and
Creative Industries

This chapter describes the DigiCult domain and defines more in detail the
terms used in the methodology and already introduced in the previous chapter.

2.1 DigiCult domain and relevant projects

“DigiCult” is a term created by the European Commission in the context of the
Fifth Framework Programme for Research and Technological Development, which
ran from 1998 to 2002. DigiCult encompassed all the activities carried out by the
EC research projects in the context of the Information Society Technologies (IST)
Programme, focusing on the pervasion of Information and Communication
Technologies (ICT) into all aspects of the European citizen's life!®. The main
beneficiaries of the DigiCult domain, as defined by the Fifth Framework
Programme were libraries, museums, archives, research centres and universities.
The main focus of the DigiCult domain was on two concepts: the access to cultural
heritage and the preservation of cultural resources for future generations: “EU-
funded ICT research on access to cultural heritage and digital preservation deals
with leading-edge information and communication technologies for expanding
the availability of Europe's rich cultural and scientific resources and for enhancing
user experiences with them. This research also investigates how digital content
created today will survive as the cultural and scientific knowledge of the future”'”.
The term DigiCult was also used during the Sixth EU Framework Programme
(FP6) (running from 2002 to 2006), as a key thematic area of research. The DigiCult
domain encouraged EC projects to use ICT technologies to improve the Cultural
Heritage resources and increase the online access to Cultural sites and objects'.
During the Seventh Framework Programme the DigiCult domain was included in
the “Creativity” Unit of the General Directorate Connect that covers a wider range
of themes, including creativity processes and technologies, aimed at:

+ “enhancing creative processes and user experiences with digital cultural

resources and digital preservation;

« developing innovation activities for improving the up-take of research

results in the creative industry;

« supporting policy activities;

16 Available at http://cordis.europa.eu/fp5/
17 available at http://cordis.europa.eu/fp7/ict/telearn-digicult/digicult_en.html
18 Available at http://ec.europa.eu/research/fp6/index_en.cfm



http://cordis.europa.eu/fp5/
http://cordis.europa.eu/fp7/ict/telearn-digicult/digicult_en.html
http://ec.europa.eu/research/fp6/index_en.cfm

CHAPTER 2

* promoting Europeana'”.

Within this new context it becomes evident that the European Commission focuses
more on increasing innovation, competitiveness and access to market of products
developed by DigiCult projects.
Starting from the information gathered through the DigiCult domain analysis®
where 61 projects managed by the Unit G2 Creativity were analysed, we decided
to use the DigiCult term that best defines the research focus of the projects under
analysis. We evaluate the socio-economic impact of the following four groups of
projects managed by the Creativity Unit: “Digitisation technologies”, “Digital
Preservation” and “Digital cultural experiences”, “Take up of research results”,
from:

e (Call 1ICT-2007.4.1 “Digital Libraries and technology-enhanced learning”.

e Call 3ICT-2007.4.3 “Digital Libraries and technology-enhanced learning”.

e (all 6 ICT-2009.4.1 “Digital Libraries and Digital Preservation”.

e (Call 91CT-2011.8.2 “ICT for access to cultural resources”.

e CIP-ICT-PSP calls for the development of the Europeana framework.
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Figure 5 - Projects, calls in the DigiCult domain
In particular:

e “Digitisation technologies” projects are aimed at facilitating large-scale
digitisation and make digitisation more cost-effective”.

19 Available at http://www.europeana.eu/
20 See also MAXICULTURE D2.1
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e “Digital cultural experiences” projects are aimed at improving the
meaningful use of cultural resources and user experiences.

e “Digital Preservation” projects are aimed at developing tools to make
digital Cultural Heritage artworks online accessible.

e “Take up of research results” category includes Support and Coordination
actions aiming at improving projects results, dissemination and exchange of
projects’ best practices.

We also analysed two other categories of projects managed by the Creativity Unit:
the “Creativity for Learning” projects that are developing tools and services for
research and education, and the “Computational Creativity” projects, that are
developing services and methodologies for creative and transfer knowledge
practices through ICTs.

The following figure provides the visualisation of all the Creativity Unit projects’
activities.

Digitisation
Technologies

Digital Cultural Digital
Experience Preservation

Uptake of
research
results

Creativity for
Learning

Computational
creativity

Figure 6 - Creativity Unit projects’ activities

After the definition of the framework, as described above, the European
Commission decided to extend the categories of the Creativity projects including
the activities developed from Call 10 and Call 11 projects. We provide below a
figure presenting the new framework that includes two more categories: human
computer interfaces for the Cultural and Creative industries and Intelligent
environments stimulating and enhancing human creativity.
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Figure 7 - Creativity Unit projects areas of impact

We selected the projects that where then invited to participate in the self-
assessment exercise by choosing the ones working for increasing the access to
cultural resources. For projects financed under Call 9 ICT-2011.8.2 “ICT for access
to cultural resources”, the situation is slightly different: the call strictly defined
two different objectives, one for digital preservation (ICT-2011.4.3) and one for
“ICT for access to cultural resources” (ICT-2011-8.2). Instead, the previous calls
did not distinguish between these two objectives. We analysed mainly projects
working in the access to cultural resources area but, since it is difficult to strictly
differentiate these projects from the digital preservation ones, we decided to
include in the self-assessment some digital preservation projects that have also an
impact on increasing the access to cultural resources.

Finally, during the discussion carried out within the MAXICULTURE team and
with the European Commission, it emerged that some projects from Europeana,
developed by the Digital Libraries initiative, have objectives that are coherent with
proposed approach and for this reason they were included in the domain and in
the socio-economic impact assessment.
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2.2 Groups of projects per instrument

The classification of projects related to the instrument of funding detected that
the majority of projects (29 projects) are Specific Targeted research Projects
(STREP). There are also 15 Integrated Projects (IP), 11 Coordination and Support
Actions (CSA), 4 European (CIP-PSP) and 2 Networks of Excellence (NoE). This
analysis aims to provide a first idea of the kind of activities that the projects
develop and their main focus (for example NoE are more research oriented than
CSA). Moreover, different instruments imply different level of budget (having IP a
larger budget than STREP) and different durations. The following figure provides
also the detailed list of projects for each typology of instrument.
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Figure 8 - Groups of projects per instrument

2.3 Groups of projects per total cost

The 61 projects were divided in three main categories, according to the total
cost declared:

e projects with a total cost lower than 2 million €

e projects with a total cost between 2 and 5 million €

e projects with a total cost higher than 5 million €.

This analysis aims to compare several groups of projects on the base of the total
cost. This classification is very relevant, as the total cost is a useful tool for the
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normalisation of the data gathered through the self-assessment. Projects with
larger budgets usually have more complex partnerships, since part of the budget
is allocated to a huge set of activities (management, communication and
networking) and not immediately to the creation of greater outputs. The majority
of projects have a total cost between 2 million € and 5 million €, this is reflected
also by the analysis of the funding instrument, as the projects are mainly STREPs.
The following figure provides the detailed list of projects divided in three
categories on the base of the total cost.
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Figure 9 - Groups of projects per total cost

2.4 Groups of projects by lifecycle

Projects were also divided according to their lifecycle of development. This
classification is needed to identify which are the projects nearly started, the
projects that have developed products/services and the ones that have just ended
and may have started the commercialisation of their outputs. In similar research
activities?’ we experienced that the cooperation with completed projects is very
difficult to establish. The classification detected that 23 projects are in the first year

21 SEQUOIA and ERINA+ projects
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of the activity, 19 projects are in the full development phase and 19 projects
completed their activities. The following figure provides a visualisation of the
classification per projects lifecycle.
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Figure 10 - Groups of projects by lifecycle

2.5 Groups of projects by research focus

The classification of projects by research focus is necessary in order to assign
to the 61 projects a strict definition of activities developed. The information and
the definition of clusters are updated according to the new classification of
projects included in the DigiCult domain provided by the European Commission
and available on the following website:
http://cordis.europa.eu/fp7/ict/creativity/creativity-projects en.html. ~The new
classification taking into account Call 1, Cal 3, Call 6 and Call 9 projects presents 5
clusters:

e Digitisation technology: the research focus is related to mass digitisation of

Cultural Heritage resources and cost-effective digitisation. The projects in
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this cluster develop innovative technological solutions for digitisation and
best practices analysis.

Digital preservation: this research cluster is related to the projects
providing technological advances for ensuring the long-term availability of
heterogeneous Digital Cultural Heritage resources and contents in several
different domains.

Digital cultural experience and Virtual Heritage: the research focus is to
improve the meaning of Digital Cultural Heritage resources and the Digital
Cultural experience of users through the development of leading edge
technologies. Projects in this cluster also develop Network of Excellence
and Centre of Competence in the field.

Intelligent environments stimulating and enhancing human creativity:
this cluster includes all the projects that are not developing technological
advances specifically in the DigiCult domain, but are providing new tools
and methodologies for supporting the creative sector (such as gaming,
tourism, fashion, etc...).

Support Activities: this research cluster is constituted by Support and
Coordination Actions aimed to increase the awareness of potential users of
research results in the DigiCult domain and to improve the access to the
market or the commercialisation of products.

Each project has been assigned only to one research focus. We included in the
analysis also the classification of 3 new projects that were not included in the first
evaluation, as they were not already funded: 4C, EEXCESS and DIACHRON. The
classification detected that the majority of the projects are mainly focusing on
Digital Preservation and Digital Cultural Experience and Virtual Heritage.
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Figure 11 provides a representation of the projects per research focus.
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Figure 11 - Groups of projects per research focus

2.6 Groups of projects by typology of direct users

The classification of projects by typology of direct users is required to identify
a set of users which are divided into several categories related to the activities,
products and services developed by the projects. Each project can be included in
more than one category of direct users. The direct users were divided into a set of
10 main categories:

e libraries and archives

e museums and curators

e researchers, academia and field experts

e training sector

e citizens and end users

e creative sector, including media institutions and other industries

e EU projects

e ICT providers or developers

e policy makers or government bodies, officials

e others.

The majority of projects are often addressing more than one category of direct
users, especially: researchers, the creative sector, museums and curators, libraries
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and archives. The following two figures provide a visualisation of the
classification of each project per direct users categories.
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2.7 Groups of projects per technological tools and methods

We have also developed a classification of all the projects related to the
technological tools and methods developed, in order to better identify the
different technological outputs. This analysis is also relevant for defining
technological indicators for the self-assessment methodology that will produce
also social and economic impacts. The projects analysed can be included in more
than one class, as they develop different technological tools and methods.
Technologies are:

e Search engine tools/Mining techniques

e 3D processing, capture and manipulation techniques
e Digitization and access of archives and library techniques
e Social web crawling, analysis and mining

e Augmented/mixed reality techniques

e Creative learning methods

e Tools for preservation and security

e Storytelling

¢ OCR/Language technologies

e Mobile technologies

e Preservation planning

Figure 13 provides a visualisation of the projects in each class.
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Chapter Three - An Assessment Model for the DigiCult
domain

As anticipated in chapter 1 the assessment methodology is based on the
fundamentals of the Cost-Benefit Analysis [Boardman 2006; Brent, 2007], with
additional features of the Multi-Criteria Analysis [Koksalan et al., 2011] and Social
Network Analysis [Scott, 2013]. In this chapter we will provide a detailed
description of variables, indicators and indices used and the rationale behind their
choice. This chapter also illustrates the process that has been followed for defining
the assessment model: thanks to the MAXICULTURE project activities, experts of
the domain and representatives of DigiCult projects were engaged in a
participatory approach for the methodology development.

3.1 Definition of impact areas, indicators and variables??

The process for the definition of indices, indicators and variables, necessary for
a socio-economic impact assessment methodology, started with a background
analysis of the DigiCult domain and a literature review. In the background
analysis, the DigiCult domain and its projects were studied mapping and
reviewing publicly available information. This led to a better understanding of the
domain (see chapter 2) and supported in grouping the projects according to their
outputs, stakeholders, starting dates and budgets. This classification was very
useful to better define the domain under analysis, and individuate the correct
indicators and variables necessary to widely analyse the main outputs and
activities carried out by the projects in the domain. In other words, this first
activity was important in order to ensure the set of indices/indicators/variables
developed are really meaningful and customised for the domain.
Indeed, it is important to remember that the aim of MAXICULTURE project from
which this thesis originates, was to develop an impact self-assessment for the
DigiCult domain: a specific research field developing ICT solutions for very
different spheres of the cultural heritage and creativity sectors. This research area
(not an industrial/productive sector) is based on transnational projects producing
effects at micro level and often not localised in a specific territory. For this reason,
it was not possible to use cultural-related standard statistical approaches

22 For a definition of “variable”, “indicator” and “index” please see the “Acronyms and definitions” section at
the beginning of this deliverable.
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[UNESCQO, 2009?%] that focus on the cultural sector in its broad sense and have as
unit of analysis national economies and clearly defined cultural goods and
services. However, some of the topic highlighted in UNESCO [2009], especially
those related to the social dimensions of culture are covered by the methodology
even if by using ad hoc indicators and variable (among others: cultural
participation, identity building practices, cultural diversity, social cohesion and
social appropriation).

With reference to the literature review, different sources were studied: on one
hand, policy documents issued by the European Commission in order to map the
expectations of the EC in terms of DigiCult impacts; on the other hand, a number
of studies in the area of cultural domain impact assessment. With reference to the
latter, the survey included not only documents analysing the DigiCult domain, as
the relevant documents were scarce, but also many studies in the area of cultural
heritage impact assessment. Additionally, documents dedicated to the analysis of
the relationship between ICT and the cultural heritage sector were considered (see
bibliography).

Besides the literature review, a number of in-depth interviews with experts were
carried out with domain experts. These interviews further helped to understand
the domain under analysis, the challenges that it is facing and the expectations of
the stakeholders in terms of innovation and potential contribution to European
social and economic sustainable growth.

We developed a map of potential impacts based on the literature review and used
it as the starting point for the development of variables, indicators and indices.
The process described above led to the identification of 29 potential/expected
impacts of DigiCult projects. Those are listed in the map that follows, but are also
reported in the Table 4 for a better clarity. For each potential impact we show the
reference to the main source(s) (coming from available literature or from EU
DigiCult work programmes). The potential/expected impacts here listed have been
presented to experts in three workshops held in Brussels in March 2013. Domain
experts supported us in selecting the most relevant potential/expected impacts
and in better frame each of them.

The potential impacts emerged from the literature review and from an accurate
reading of the DigiCult and Creativity call objectives of the ICT work programme

23 This important report shows how to map and measure the cultural sector both in its economic and social
aspects. It provides guidelines to national and regional authorities on how to monitor the contribution of the
cultural sector to the social and economic wellbeing of their territories. In this sense the report offer
indication about how to define the cultural sectors in sub-dimensions, its products and services and the
professions that animate it. It also offer methods for quantifying citizens consumption of cultural goods and
services. The relative difficult application of the proposed framework to our purposes is due to the different
unit of analysis under investigation: the UNESCO report considers the entire cultural sector of a specific
nation or region at macro level, while we focus the attention on ICT-driven projects which develop services
for specific and limited spheres of the cultural sector without a clear territory of reference and with no impact
at macro-meso level.
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led us to a clear view of the indicators to be included in the methodology. The 29
potential impacts were aggregated in 4 areas of impacts excluding repetitions and
merging those expected impacts with similar or complementary aspects.
This inductive exercise was based on the previous experience of project partners
[Bellini et al., 2012; Passani et. al, 2014] and on the literature dedicated to impact
assessment (among the others, KEA, 2009).

In this way, we were able to consider all the expected impacts through 4 vertical
indices that represent four areas of impact, and through 4 transversal indices. The

list of eight indices is reported here:

Horizontal indices:

e Economic impact

e Social impact

e Technological impact

e DigiCult and creativity impact
Vertical indices:

e Efficiency

o Effectiveness

e Innovativeness

e Sustainability

Below the table and the image, that illustrate the potential/expected impacts as
emerged from the literature review and the analysis of EC work programmes and

the related sources.

N. Potential/expected impacts

Source

access to information:
keeping resources not only available
but also meaningful and usable

1 Sustainable

ICT work-programme 2011-2012, expected
impact for DigiCult-related challenge

2 Advances in the ability to offer
customizable access services to scientific
and digital
improving their use, experiencing and

understanding

cultural resources,

Work programme 2009, expected impact for
DigiCult-related challenge

3 Unlock people's and organization'
abilities to access contents, master it,
transfer to and

desired contexts

preserve it over time

Work programme 2007, expected impact for
DigiCult-related challenge

4 Increase the number of digitalization
contents available

digital libraries

cultural through

Work programme 2007, expected impact for
DigiCult-related challenge

5 Significant reduction in the loss of

irreplaceable information and new

opportunities for its re-use, contributing

Work programme 2009, expected impact for
DigiCult-related challenge
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to efficient knowledge production

6 Better  recovery and  repairing | ICT work programme 2011-2012, expected
techniques and deeper understand of | impact for DigiCult-related challenge
the reasons and implications of digital
decay and other forms of data loss
7 On Number of Culture Resources' users | ICT work programme 2011-2012, expected
can access in real and virtual contexts impact for DigiCult-related challenge
8 On Education, i.e. reduction of drop-out | ICT work programme 2011-2012, expected
rates, improve students performances, | impact for DigiCult-related challenge
etc.
9 on Science ICT work-programme 2011-2012, expected
impact for DigiCult-related challenge
10 on Leisure Context ICT work-programme 2011-2012, expected
impact for DigiCult-related challenge
11 on Ways citizens and workers | ICT work-programme 2011-2012, expected
Experience Culture: more personalized | impact for DigiCult-related challenge
and adaptive interactive setting
12 on Economy: releasing the economic | ICT work programme 2011-2012, expected
potential of cultural heritage in digit | impact for DigiCult-related challenge
forms. Availability and affordability of
tools and services.
13 Faster and more effective acquisition of | Work programme 2007, expected impact for
knowledge, competence and skills, | DigiCult-related challenge
increased knowledge worker
productivity and more efficient
organizational learning processes
14 Reinforce capacity for organizations to | Work programme 2009, expected impact for
preserve digital content in a more | DigiCult-related challenge
effective and efficient manner.
15 on Creativity KEA (2009). The impact of culture on creativity.
Brussels: Study prepared for the European
Commission - DG Education and Culture.
16 on Intercultural = Dialogue  and | European Commission, COM(2007) 242,
International Relations Communication from the Commission to the
European Parliament, the Council, the
European Economic and Social Committee
and the Committee of the Regions on a
European agenda for culture in a globalizing world
17 on Networking and Social Capital, for | RAND Report. McCarthy K.F., Ondaatje E.H.,
cultural sector actors and their | Zakaras L. and Brooks A. (2004). Gifts of the
users/consumers. Muse, Reframing Report the Debate About the
Benefits of the Arts.
18 on Technology Passani A., Monacciani F., Van Der Graaf S.,

Spagnoli F., Bellini F., Debicki M., Dini P.
(2014), Sequoia: a methodology for the socio-
economic impact assessment of software-as-a-
internet of services research
projects, available in

http://eprints.Ise.ac.uk/47133/

service and
preview at
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19

on Social Innovation

KEA (2012a). Measuring economic impact of CCls
policies. A practical guide to implement the
Benchmarking Raster.

European Commission, COM(2010) 183,
GREEN PAPER Unlocking the potential of
cultural and creative industries.

20

on Cultural Cohesion

Matarasso F. (1997). Use or ornament? The social
impact of participation in the arts. Stroud:
Comedia.

UNESCO (2009)

21

on the Promotion of Values and

Objectives of Public Interest

KEA (2012). Measuring economic impact of CCls
policies How to justify investment in cultural and
creative assets

22

on Cultural Goods Consumption -
growth in the demand

Benhamou, 1996. "Is increased public spending
for the preservation of historic monuments
inevitable? The French case," Journal of Cultural

Economics, Springer, vol. 20(2), pages 115-131,
June.
UNESCO (2009)

23

on Cities and Regions Attractiveness

Regions contributing to Smart Growth 2010)
European Union, Working Group of EU
Member States Experts (Open Method of
Coordination) on Cultural and creative
industries (2012). Policy Handbook on How to
strategically use the EU support programmes,
including Structural Funds, to foster the potential
of culture for local, regional
development and the spill-over effects on the wider
economy?

KEA (2012a). Measuring economic impact of CCIs
policies. A practical guide to implement the
Benchmarking Raster.

and national

24

on Cultural Resource Demand (increase
in the number of persons accessing
resources and information, increase in
the expenditures related to cultural
services, etc.)

KEA (2012a). Measuring economic impact of CCls
policies. A practical guide to implement the
Benchmarking Raster.

25

On other sectors

MAXICULTURE consortium

26

on Employment

European Commission, COM(2012) 537,
Communication from the Commission to the
European Parliament, the Council, the
European Economic and Social Committee
and the Committee of the Regions. Promoting

cultural and creative sectors for growth and jobs in
the EU.

27

on DigiCult Business Models

Passani A., Monacciani F., Van Der Graaf S,,
Spagnoli F., Bellini F., Debicki M., Dini P.
(expected for 2014), Sequoia: a methodology for
the socio-economic impact assessment of software-
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as-a-service and internet of services research
projects, available in
http://eprints.Ise.ac.uk/47133/

preview at

28 Impact on Personal Development, i.e.
character development, critical thinking
and creative problem-solving

RAND Report. McCarthy K.F., Ondaatje E.H.,
Zakaras L. and Brooks A. (2004). Gifts of the
Muse, Reframing Report the Debate About the
Benefits of the Arts.

29 On the internal organization of cultural
domain institutions and their working
routines

Passani A., Monacciani F., Van Der Graaf S.,
Spagnoli F., Bellini F., Debicki M., and Dini P.
(2014) SEQUOIA: A methodology for the socio-
economic impact assessment of Software-as-a-
Service and Internet of Services research projects
Research Evaluation 2014 23: 133-149.

/

Table 4 - DigiCult projects’ potential/expected impacts and related references
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More research outputs of good quality (n. of
articles in journals with impact factors)

new research impossible otherwise

doing research in a more efficient way (time
saving for doing)

more interdisciplinary research

on Enterprises

on Economic Actors Competitiveness and
growth

on Non-for-Profit Entities
on Territories Competitiveness and Growth

Sustainable access to information: keeping
resources not only available but also meaningful
and usable (ICT work-programme 2011-2012))

Advances in the ability to offer customizable
access services to scientific and cultural
digital resources, improving their use,
experiencing and understanding (Work
programme 2009)

Unlock people's and organization' abilities to
access contents, master it , transfer to desired
contexts and preserve it over time (Work
programme 2007)

increase the number of digitalization cultural
contents available through digital libraries
((Work programme 2007)

Significant reduction in the loss of
irreplaceable information and new
opportunities for its re-use, contributing to
efficient knowledge production (Work
programme 2009)

Better recovery and repairing techniques and
deeper understand of the reasons and
implications of digital decay and other forms of
data loss (ICT work-programme 2011-2012)

on Number of Culture Resources' users can
access in real and virtual contexts (ICT work-
programme 2011-2012)

on Intercultural Dialogue and International
Relations ( Agenda for Culture 2007)

on Networking and Social Capital, for cultural
sector actors and their users/consumers. (RAND
study)

on product innovation

on Technolog on process innovation

on Social Innovation (KEA 2012 and green paper)

on Social Inclusion (KEA 2012)

on Education, i.e reduction of drop-out rates,
improve students performances, etc (ICT work-
programme 2011-2012)

on Science (ICT work-programme 2011-2012)

on Leisure Context (ICT work-programme
2011-2012)

on Ways citizens and workers Experience
Culture: more personalized and adaptive
interactive setting (ICT work-programme
2011-2012)

on Cultural Cohesion (AP)

on the Promotion of Values and Objectives of
Public Interest (KEA 2012)

on Cultural Goods Consumption - growth in
the demand (Benhamou, 1996)

on Economy: releasing the economic potential of
cultural heritage in digit forms. Availability and
affordability of tools and services. (ICT work-
programme 2011-2012)

Faster and more effective acquisition of
knowledge, competence and skills, increased
knowledge worker productivity and more efficient
organizational learning processes (Work
programme 2007)

on Cities and Regions Attractiveness ( Regions
contributing to Smart Growth 2010)

on Cultural Resource Demand (increase in the
number of persons accessing resources and
information, increase in the expenditures related
to cultural services, etc)

on Other Sectors (tourism, etc)

on Employment (2020 agenda)

Reinforce capacity for organizations to preserve

digital content in a more effective and cos-

efficient manner (Work programme 2009)
C— —

on DIGICult Business Models

Impact on Personal Development, i.e character
development, critical thinking and creative
problem-solving (RAND study)

On the internal organization of cultural domain
institutions and their working routines

Figure 14 - Map of the potential/expected impact of DigiCult projects and domain (MAXICULTURE elaboration)
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The map of potential/expected impacts was used during the three experts
consultation workshops held in Brussels in March 2013. For this occasion experts
were asked to suggest variables for almost all the potential/expected impacts
[MAXICULTURE D2.2, 2013]. A first list of variables was developed on the basis
of the inputs coming from the experts (variables and comments), selecting the
most relevant ones. Other indicators and variables coming from the literature
review and the in-depth interviews were added afterwards and resulted in a
second release of the list.
In a following step, the representatives of DigiCult projects were invited to
participate in a webinar with the aim of presenting them the methodology, its
main indices and the variables developed. 15 projects participated in three
webinars. In each of the webinars, a selected set of variables was presented:

e economic indicators and variables in the 1t webinar;

e social indicators and variables in the 2" webinar;

e technological indicators and variables related to the DigiCult domain in the

3 webinar.

In each of the webinars participants discussed the general framework of the
methodology and a specific subset of indicators and variables*. An additional
topic covered during the webinars was related to projects” stakeholders. In fact, for
any impact assessment it is crucial to clearly identify who will be impacted by a
project. We presented a draft list of stakeholders, which was enlarged and fine-
tuned according to the suggestions of the webinar participants.
After the three webinars, the indicators and related variables were fine-tuned,
transformed in questions, when appropriate, and sent to the experts and
representatives of the DigiCult projects asking them to validate their relevance.
For this purpose an online questionnaire was developed by using a dedicated
software called Surveygizmo?®. Both groups were asked to rate the relevance of
each variable/question by attributing a value from 1 to 6. The decision to engage
also the projects themselves in the variables validation was not planned originally
and emerged during the webinars: some projects shown their interest for the
variables and asked to see the complete set instead of the ones selected for the
discussion during the webinar. For the validation exercise we were able to engage
42 persons: 28 experts and 14 representatives of DigiCult projects. Overall 11
persons responded to the questionnaire, but they did not rate all the questions. 6
or more persons rated 2 indicators, 5 persons rated 25 indicators and 4 or less
persons rated the rest of them. Moreover, the scores attributed were sometimes
too different and too widely spread to give a clear indication of the relevance of

24 Considering all the variables in a single webinar would have been impossible due to the high number of
variables that compose the methodology.
25 http://www.surveygizmo.com/
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the indicators. For 94 indicators the scores tended toward a clear answer and were
selected for our purposes.

We took into consideration the answers received for the elaboration of the list of
indicators/variables and questions presented in this deliverable (see Annex A).
However, the number of respondents was not sufficient to consider the validation
process as completed and, as a result, we used also the feedback coming from the
following research phase dedicated to the data gathering activities.

In conclusion, it can be stated that we followed a bottom-up/inductive approach
for the definition of the assessment indices, indicators and variables, moving from
the observable changes that DigiCult projects can develop in the cultural heritage
area, in society and at economic and technological levels (background analysis and
literature review), to the identification of indices, and, finally, indicators and
variables.

3.2 The validation of the methodology, variables, indicators and
indices

As mentioned, the self-assessment approach has been tested through the
engagement of representatives of the DigiCult projects that used the methodology
developed for self-assessing the impacts of their project. During this phase we
interacted with the involved projects and supported them in their self-assessment
exercise. In addition, the interaction with the EC and the MAXICULTURE project
reviewers has been fundamental to further improve the methodology, that is
presented here in its final version.
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Step 1

Project mapping,
background
analysis and

typology
“atification

Step 2

Definition of
impact indicators

Step 3

Impact
measurement

p

Step 4

Project
assessment

Step 5

DigiCult
aggregated
assessment

Figure 15 - Methodology development and validation process

Figure 15 synthesises the process developed for the methodology definition and
validation. It also visualises (pink arrow) the feedback loop that the testing with
the DigiCult projects delivered to the methodology development.

The testing of the methodology represented the basis for the analysis of the project
impacts and the socio-economic impact analysis of the DigiCult domain. In fact,
two separate assessments at domain and projects level were then performed and
reported.

The following paragraphs describe the methodology by:

framing the areas under analysis;

defining the methodology as an instrument for on-going impact
assessment;

describing its purposes;

identifying the stakeholders of the assessment methodology;

describing the underlying structure of the methodology;

describing the areas of impact and the related main indices, the indicators
and variables that will be used;
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e describing how the assessment model is made operational through
construction of indicators and indices as well as the benchmarking system
and the comparison models that the collaborating projects will use for self-
assessing their projects.

As mentioned earlier, the methodology is based on the fundaments of the Cost-
Benefit Analysis in addition to the Multi-Criteria Analysis and the Social Network
Analysis. The three methodologies are combined with the aim of assessing the
impact of the DigiCult domain and of its projects but the assessment is not aimed
to evaluate EU policies in the area of the DigiCult. Then, by aggregating the
impact of the single projects under analysis, it describes the benefit produced by
the DigiCult domain. It is worth then to assume that the aggregated analysis of the
collaborating projects represents as a good proxy of the domain impact.

3.3 The implementation of the assessment methodology for the
DigiCult domain

As described in Chapter 1, this methodology is based on the fundaments of
Cost-Benefit Analysis and of Multi-Criteria Analysis. In addition the Social
Network Analysis is used in order to capture the meso impacts of the innovation
induced through the research and development activities in the DigiCult domain.
Starting from the Cost-Benefit Analysis we can summarise that this is the
evaluation of the net economic benefit of a project. CBA is normally used for
comparing two possible investments or projects and identifies the more efficient
one. CBA, however, can also be used in impact assessment, in other terms it can be
considered also a counterfactual method and helps in answering the following
question: “What difference does a project make?” In other terms, the CBA can
support the comparison of two scenarios: the scenario A without the project and
the scenario B with the project implemented (or under development). We can also
call the scenario A “zero scenario” or “do nothing scenario”, a scenario in which
the investment did not take place. We used the CBA in order to make a
comparison of these two scenarios. Similarly, the Multi-Criteria Analysis is a
decision-making method used for evaluating two alternative investments, helping
policy makers to decide the most appropriate one. It can also be used in an impact
assessment in the same way as the CBA, by comparing the “zero scenario” with
the scenario with the investment in place. It is normally used in the ex-ante
evaluation, but can also be used in the on-going impact assessment. The main
difference is represented by the fact that a MCA works with non-monetizable
variables. It is therefore complementary to the CBA.

The following process is applied for the comparison of the two scenarios with both
the CBA and the MCA:
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1. Definition of areas of impact, including the definition of project objectives

and projects stakeholders. This step answers the following questions:
e impact on what?
e impact on whom?
The methodology defines a set of impact areas and a set of project
stakeholders for the participating projects among which they will be
able to choose.

2. Baseline identification. This step describes the scenario before the
investment under assessment. In our context it is called “zero scenario”
and it is investigated through ad hoc variables. However, the identification
of the baseline scenario is almost “invisible” to the projects. They are
mainly asked to describe and quantify the difference generated by the
project. To specify: projects are not asked to know how much it cost to
digitalize a resource without the project outputs, but about the cost savings
obtained by the project outputs in digitalizing a resource. In this a passage
is somehow skipped which is nevertheless implicitly requested. In fact, in
order to tell us what the cost saving is which was realised through the
project outputs, a project needs to know the cost without it.

3. Alternative scenario. The scenario in which the project and its outputs are
implemented or under implementation. The majority of the variables and
indicators can be found here covering both a qualitative and quantitative
description of the outputs, outcomes and impacts generated by the
projects.

4. Quantification of the benefits produced by the project. In this phase, the
data gathered in the different project phases are analysed and the impacts
of the project are described in a synthetic way. Typical outputs of the Cost-
Benefit Analysis are the Economic Net Present Value and the Benefit/Cost
Ratio.

To conclude, it is important to remember that the Cost-Benefit Analysis
measures the difference between two scenarios in economic and monetised
terms. For this reasons it is a valid method when assessing economic impacts
taking also into account some financial aspects. In our work other impacts
have been evaluated, such as social impacts, impacts on technology and
impact on the DigiCult domain. Therefore the Cost-Benefit Analysis is
integrated with a Multi-criteria analysis providing the possibility to follow the
same process described above and showing the differences among scenarios
using the unit of measurement (quantitative or qualitative) that better fits the
single variable. Both quantitative and qualitative units of measurements can
then be normalised in order to aggregate the results into indices that can be
expressed in numeric terms without being monetised.
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3.4 Impact assessment areas — VERTICAL INDICES

The figure that follows visualises the 4 areas of impact that will be considered
by the methodology:
e Economic impact
e Social impact
e DigiCult and Creativity impact
e Technological impact

Each of the areas includes multiple subcategories of impact that - through the
operational definition — have been transformed into variables and, then, in the
questions? included in the Self-Assessment Toolkit (SAT), an on-line platform that
has been developed for enabling the assessment activities. This assessment process
implies an evaluation of the project’s performance in each area and related
subcategory of impact and will be summarised by a synthetic index built on the
indicators calculated in each subcategory; in this way, for each project, we are able
to describe, e.g. its impact on society, but also its impact on social inclusion,
employment, and so forth. The same process is applicable for all the areas of
impacts and related subcategories.

26 The complete list of variables and questions in Annex A
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* Impact on output(s) efficiency

* Impact on competitiveness

* Impact on business performance
* Impact on employment

* Impact on Cultural and Creative
Industries

* Impact on regional attractiven
tourism
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* Impact on the way citizens
experience culture heritage

* Impact on knowledge creation
and sharing

* Impact on learning and human
capital

= Impact on social inclusion

* Impact on intercultural dialogue,
international relations and social

capital
Impact on * Impact on policies

society

DigiCult and
creativity
impact

Technological
impact

* Impact on content access and
management

* Impact on content preservation

* Impact on creative (re)use

*Technological readiness
*Technological innovation

Figure 16 — Areas of impact and subcategories

3.4.1 Economic impact

This area of impacts and the associated index considers all the relevant
economic results that DigiCult projects develop along their lifetime. We provide
an economic assessment of DigiCult projects focused on their microeconomic
impacts. Indeed our work is not aimed to explore the macroeconomic impacts (i.e.
the effects produced on Gross Domestic Product (GDP) nor to discover the direct
impacts at programme/policy level. On the other hand, DigiCult projects mainly
develop micro and meso economic impacts, especially in terms of positive
economic results for each partners of the Consortium, end-users and general
stakeholders of the projects.

The analysis of DigiCult projects impact on economy are developed by taking into
account the different phases of development of each project. Three phases will be
considered:

e Research: this phase concerns all the activities that are strictly related to

research.

e Prototype: this phase is aimed at developing one or more prototypes that

will be further exploited in the next phase as a product.
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e Product Development: in this phase the prototype is transformed in a real
product to be commercialised in the market.

Variables have been developed in accordance with the need to describe projects
that are in different phases of development. Therefore, different questions have
been asked to projects, according to their current stage of development; it can, of
course, change over time on the basis of project progression from one phase to
another.
Economic impact has been articulated in 6 subcategories. Each subcategory is
defined here below:

1. Impact on output(s) efficiency: this subcategory and its indicators are
aimed to measure the level of efficiency enabled by the project
products/services. The benefits are measured in terms of cost savings,
time savings or willingness to pay (WTP) for the specific
product/service and compared with the implementation and
maintenance cost taking also into account the number of end users and
the possible integration along value chains.

2. Impact on competitiveness: this subcategory and its indicators are aimed at
analysing the increase of market opportunities enabled by each project
in particular for the benefit of business partners. This subcategory
includes the analysis of the business model and business plan of each
project, and of each commercial partner in the consortia. Through this
approach, we aim at analysing not only the contribute of each project to
the competitiveness of the domain, but also to the creation of new
business and market opportunities for the companies involved in the
DigiCult projects. In fact, the advent of digital technologies has
increased the typologies of cultural services and products, by also
improving the competitiveness of companies in the Cultural Heritage
domain. According to the KEA study (2006), the expansion of
broadband networks and the digitisation of production processes
requires significant investments for the creative and cultural industries
to adapt services and products to the opportunities offered by the new
ICT technologies. The main challenge is to identify new ways to increase
the profitability of the projects by adopting new business models, which
affect the traditional way of doing business. Within this framework,
DigiCult projects using new technologies for improving the available
Cultural Heritage, should also contribute to increase the
competitiveness of the sector.

3. Impact on business performance: this subcategory and indicators are aimed
at evaluating the economic results achieved by DigiCult projects. At
general level, the area is aimed at analysing the contribute of DigiCult
projects to the improvement of the service/system quality, reduction of
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the time needed to deliver a service, the ability to keeping pace with
research competitors, to better target stakeholders needs and to
stimulate projects users to create new products or services. This area of
impact takes into account also the impact of projects results on the
cultural resource demand and the ability of each project to transfer its
outputs, as this process affect also the impact of DigiCult projects on the
competitiveness.

4. Impact on regional attractiveness and tourism: this subcategory and
indicators are aimed at evaluating the impact of DigiCult projects in
terms of improving the attractiveness of regions, citizens and visitors’
satisfaction and increasing the number of visitors in a specific city or
region. According to the “Study on the Competitiveness of the EU tourism
industry” [ECORYS 2009], the big challenges for the future are: to
strengthen the European tourism industry and increase the quality of
tourism services, to better position the European Union as the n.1 for
tourist destination in the world, to make the tourism industry part of the
knowledge economy, to develop the European tourism in a sustainable
way, to increase the value created by the resources available and to
provide financial resources to the tourism industry. Within this context,
we analyse the contribution at domain level and at micro-level for each
project, in order to contribute to strengthen the European Cultural
Heritage Domain and tourism economy, by taking into account all the
previous challenges.

5. Impact on employment. Through this subcategory/indicator the
methodology analyses two related impacts: on one hand it investigates
if and to what extent projects contribute to the creation of new job places
and, on the other hand, it describes if and how their outputs change the
working routines of their users and stakeholders. The EU 2020 Agenda,
as the previous Lisbon agenda, expects the investment in research and
innovation to have a positive impact on European employment in terms
of more and better jobs. Therefore, we consider this subcategory as
relevant even if we are aware of the fact that these impacts occur,
generally, after the end of EU projects, when and if the product is
deployed on the market. In this sense, the creation of star-ups is already
a good variable of a possible positive impact on employment. This
subcategory also identifies the contribution of the project to improve the
working practices of cultural domain institutions and the reciprocal
understanding between ICT experts and cultural heritage experts.

6. Impact on Cultural and Creative Industries. This subcategory/indicator is
aimed at identifying the impact of the DigiCult projects on the CClIs in
terms of producing more innovative digital tools/platforms, actively

51



CHAPTER 3

involving creative industry professionals in the development of these
tools/platforms. Through this subcategory/indicator we also assess the
impact of the DigiCult projects on supporting CClIs to access finance, the
market and developing collaborative business environments.

3.4.2 Impact on society

This area of impact (and related index) considers all the changes produced by
the projects to a specific aspect of social interaction or social interest at micro,
meso and macro level. At micro level we are interested in understanding the
changes occurred at individual level on project single participants, on users and
on other stakeholders as individuals. At meso level we investigate the social
relations at group and organisational level; so here we can see the consequences of
the project on project partners as companies, research centres, cultural institution,
etc. and on social groups (like the ones at risk of social exclusion) and on
organisations that can be users of project outputs or stakeholders. At macro level
we intend to describe the impacts on society as a whole, such as impact on
policies.

This area is articulated in six subcategories that can be defined as follows:

1. Impact on the way citizens experience culture. This subcategory/indicator
investigates if and to what extent projects are able to increase the
number of persons accessing cultural resources, both physically and
virtually. Attention is also dedicated the capability of the project in
engaging specific target such as children, young people, categories at
risk of social exclusion. Moreover, we consider the capability of projects
in engaging citizens in development and testing activities as this can be
considered an interesting proxy of the attention paid by projects in
developing solution that fits citizens needs and expectations, which can
have a positive impact in term of facilitating citizens engagement with
culture [Nielsen, 1994].

2. Impact on  knowledge  creation  and  sharing. Under  this
subcategory/indicator we gather information about the projects outputs
in terms of knowledge creation and about the channel they used for
transferring such knowledge also outside the DigiCult domain. It is also
investigated the scientific impact of projects and their capability to make
their research results available to a wide audience. This is in fact the
condition sine qua non for reaching an impact in the scientific domain
and beyond. Through this subcategory it is possible to see if the projects
are also able to support new research or positively influence the
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research-related working routines [Passani et al, 2014). Attention is
dedicated to the interdisciplinary dimension of the DigiCult projects.

3. Impact on learning and Human Capital. This subcategory/indicator allows
to understand if and to what extent, projects are working for
transferring their research results and, more generally, the knowledge
produced by the projects to the training system (the school system and
the universities) and to workers. Impact on education was also foreseen
by the ICT work programme 2011-2012, that as examples of possible
impact mentioned the reduction of drop-out rates and the improvement
of students” performances. With reference to Human Capital, we use
this terms referring to the competencies, skills and abilities that workers
have or acquire and that constitute one important productive factor of
any economic organisation. We are, therefore, interested in knowing if
DigiCult projects improve the human capital of their users and/or of the
professionals working in the cultural heritage and creative sectors.
References to human capital improvement were also present in the ICT
work programme 2007%. Beside this, as suggested by the RAND study
(2004), the methodology investigates also the capability of projects in
having an impact on Personal Development, i.e. character development,
critical thinking and creative problem-solving, as this is one expected
impact of the investment in cultural heritage that can be amplified by
the use of ICT.

4. Impact on social inclusion. Different operational definitions can be
elaborated to cover such a wide concept. In our context we are
interested in understanding if and to what extent projects work toward
the inclusion of categories at risk in the local community. Under the
label “categories at risk of social exclusion” we recognise the
discrimination categories listed by the EU (Art.13 of the Treaty
establishing the European Community): sex, age, gender, racial or ethnic
origin, religion or belief, sexual orientation and disabilities. Low-income
individuals and families should also be considered. Impact on social
inclusion will be probably seen by DigiCult projects as an in-direct
impact and not directly linked to their activities. However, social
inclusion should be one of the expected impacts of any public funded
initiative as it is a priority in the European 2020 Agenda. Moreover, the
KEA study (2012a) indicate the relevance of the cultural sector in
fostering social inclusion so that DigiCult project, innovating the
cultural heritage sector should also be interested in supporting the

27 “Faster and more effective acquisition of knowledge, competence and skills, increased knowledge worker
productivity and more efficient organizational learning processes (ICT Workprogramme 2007)”, available at
ftp://ftp.cordis.europa.eu/pub/fp7/ict/docs/ict-wp-2007-08_en.pdf
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sector stakeholders in working towards social inclusion and
accessibility.

5. Impact on intercultural dialogue, international relations and social capital.
Culture is an important element in creating and reinforcing identities,
being at local, national, European or global level. Moreover, the Agenda
for Culture 2007 recognises the value of the cultural heritage sector in
improving and facilitating international relations and intercultural
dialogue. In this context, the methodology allows the analysis of
DigiCult projects in terms of their ability to achieve of these important
impacts. This impact area includes also the support that projects can
provide in developing and reinforcing the social capital of their
participants, partners, users and other stakeholders. We define “social
capital” as a capital a person or an organisation own thanks to its
participation to social relationships [Portes, 1998].

6. Impact on policies. Finally, it is worth to investigate if and to what extent
projects have an impact on the policy level, considering their potential
influence on cultural heritage and creativity policies at European and
national level. We also considered if the projects can influence the public
investments in cultural heritage.

3.4.3 DigiCult and Creativity impact

DigiCult and Creativity represents a domain of European funded projects
exploring the potential of information and communication technologies for
expanding the availability of Europe's rich cultural and scientific resources,
enhancing user experiences with these resources and keeping them usable at long-
term (digital preservation), investigating how digital content created today will
survive as the cultural and scientific knowledge of the future, and enhancing
creative processes, in particular in the creative industries?.

The analysis of the main scientific and technological areas” showed that the
DigiCult domain is essentially an application area for a variety of technologies.
Technologies have been put together to serve specific digital cultural heritage
purposes for e.g. making resources available in a more personalised and adaptive
way, enabling access to digital heritage resources, or preserving them in the most

intelligent way.

28 Definition adapted from http://cordis.europa.eu/fp7/ict/creativity/creativity_en.html and
http://cordis.europa.eu/fp7/ict/telearn-digicult/digicult_en.html

29 Also in MAXICULTURE D.2.5 (2013)

54


http://cordis.europa.eu/fp7/ict/creativity/creativity_en.html
http://cordis.europa.eu/fp7/ict/telearn-digicult/digicult_en.html

AN ASSESSMENT MODEL FOR THE DIGICULT DOMAIN

By analysing and clustering the related expected impacts that the work
programme states for the DigiCult target objectives, we identified the following
main sub-categories of impact:

1. Impact on content access and management: This sub-category refers to the
capability of projects to provide sustainable access to content in a
meaningful and usable manner, to improve access to high volumes of
digital content, to allow and support content lifecycle management,
improve collection, sharing and distribution as well personalised
presentation and consumption of digital content.

2. Impact on content preservation: This subcategory deals with the capability of
projects to reduce information loss through better recovery techniques, to
support a more efficient and effective selection of resources to be preserved
to improve digital preservation processes and workflows and to ensure
authenticity and long-term usability of digital resources.

3. Impact on Creative (re)use: This sub-category of impact measures the
capability of projects to support different forms of use and re-use of cultural
resources, to improve content sharing/remixing by non-expert users, to
design more participative and communicative forms of content for
providing adaptive, collaborative, interactive and creative experiences
offering guidance and interpretation in multilingual and multidisciplinary
contexts.

3.4.4 Technological impact

The Technological impact area is related to the impact the project outputs
have on improving the existing state of the art, products and services, outside of
the DigiCult and creativity domain. We analyse product, service and
organisational innovation due to the technological outputs of the projects.

1. Technological readiness: The technology readiness level (TRL) index describes
how close to a potential exploitation a specific technology is. It has specific
provisions and requirements to be fulfilled for each specific level, allowing
DigiCult projects to accurately assess their current position. The level of
technology readiness [US Department of Defense, 2011] ranges from 1
(Scientific research begins to be translated into applied research and
development, for example the paper studies of a technology’s basic
properties) to 9 (Actual application of the technology in its final form and
under market conditions, such as those encountered in operational test and
evaluation). Technology readiness level represents an important parameter
in Horizon 2020 for determining the access to the different schemes of
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funding. The TRLs are described below unless otherwise specified (domain

specific):

TRL 1 - basic principles observed

TRL 2 - technology concept formulated
TRL 3 — experimental proof of concept
TRL 4 - technology validated in lab

TRL 5 - technology validated in relevant environment
(industrially relevant environment in the case of key enabling
technologies)

TRL 6 - technology demonstrated in relevant environment
(industrially relevant environment in the case of key enabling
technologies)

TRL 7 - system prototype demonstration in operational
environment

TRL 8 — system complete and qualified

TRL 9 - actual system proven in operational environment
(competitive manufacturing in the case of key enabling
technologies; or in space)

2. Technological innovation of project outputs [OECD, 2005):

Impact on product innovation - describes the degree to which project
outputs contribute to the development of new products, reduce time to
market are associated to patents and other IPR.

Impact on process innovation - illustrates improvements of processes,
management strategies and business practices for capturing and using
new ideas for new or improved service offerings.

Impact on organisational innovation - analyses improvement of
delivery or logistics systems for generating outputs, improvement of
management systems, of methods for organising work responsibilities
or decision making, and of engaging and interacting with end-users.

3.4.5 Variables associated to impact areas/vertical indices

This paragraph describes the relationship between vertical indices (impact

areas), associated indicators (impact area subcategories) and variables.

The reader will find in the following tables all the indicators and variables, with
the exception of the ones aiming at describing the projects (project title, date of
start, date of end and description of the main problems it will contribute to solve).
In the Annex A, the reader will find the questions associated to each variable as
they appear in the Self-Assessment Toolkit.
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Subcategories

Indicators

Variable

Impact on outputs
efficiency

ENPV; BCR; DPP; BCR*, ENPV*,
DPP*

Output cost of development

Output cost for
updating/maintaining after the end
of the project

Output end/users

Type and value of the benefit

Timing of the benefit

Project start/end date

Total budget

Value chains

Equipment needed for using the
output

Equipment needed for using the
output

Impact on
competitiveness

Expected Business Models

Expected Business Models

Project Business Plan

Project Business Plan

Partner Business Plan

Partner Business Plan

New market for

partners

opportunities

New market for

partners

opportunities

Number of business collaborations,
type  of
description

collaboration and

Number of collaborations

Type of collaboration

Description of the collaboration

the
turnover that can be enabled by the
project results

Estimation of increase of

the increase of
turnover that can be enabled by the
project results

Estimation of

Number of New Businesses created

Number of New Businesses created

Impact on business
Performance

thanks to the project thanks to the project

Country Represented in New | Country Represented in New
Business created thanks to the | Business created thanks to the
project project

Project  self-evaluation of its | Project self-evaluation of its

capability  to
product/service/system quality

improve its

capability to improve its
product/service/system quality

Project self-evaluation of its
capability to reduce the time
needed to deliver a service

Project  self-evaluation of its
capability to reduce the time needed
to deliver a service

Project self-evaluation of its impact
on the capability of keeping pace
with research competitors

Project self-evaluation of its impact
on the capability of keeping pace
with research competitors

Project  self-evaluation of its
capability to support a better
targeting of stakeholders’ needs

Project  self-evaluation of its
capability to support a better
targeting of stakeholders’ needs

Project  self-evaluation of its
capability to stimulate the creation
of new services

Project  self-evaluation of its
capability to stimulate the creation of
new services

Number of persons able to be
dedicated to
innovation transfer

exploitation and

Number of persons able to be
dedicated to exploitation
innovation transfer

and
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Subcategories Indicators Variable
Number of activities for the transfer | Number of activities for the transfer
of project outputs of project outputs
Project self-evaluation of its impact | Project self-evaluation of its impact
on employment on employment
Project  self-evaluation of its | Project self-evaluation of its
capability to have an influence on | capability to have an influence on
the percentage of people employed | the percentage of people employed
in the cultural and creative sector in the cultural and creative sector
Number of researchers working in | Number of researchers working in
the project the project
Number of young researchers | Number of young researchers
working in the project working in the project
Number of persons recruited | Number of persons recruited
specifically for the project under | specifically for the project under
Tmpact on assessment assessment
employment Number of new job places | Number of new job places generated
generated by the project outputs by the project outputs
Project  self-evaluation of its | Project self-evaluation of its

capability to  contribute  to
improving the working practices of

cultural domain institutions

capability to contribute to improving
the working practices of cultural
domain institutions

Project  self-evaluation of its
capability = to  contribute to
improving the working practices of

other organisations

Project  self-evaluation of its
capability to contribute to improving
the working practices of other

organisations

Project  self-evaluation of its
capability to improve reciprocal
understanding between ICT experts
and cultural heritage experts

Project  self-evaluation of its
capability to reciprocal
understanding between ICT experts

improve

and cultural heritage experts

Impact on Cultural
and Creative

Industries

Project engagement with Cultural
and creative industries and/or with
Cultural-based tourism

Project engagement with Cultural
and creative industries and/or with
Cultural-based tourism

Project self-evaluation of
developing more innovative tools

for CClIs

Project self-evaluation of developing
more innovative tools for CCls

Description of sectors of cultural and
creative industries effected by the
project

Project self-evaluation of project
capability of having an impact on
the different segments of the CClIs

Project self-evaluation of project
capability of having an impact on the

different segments of the CCls

Project self-evaluation of actively
involving creative industry
professionals in the development of
digital tools/platforms

Project self-evaluation of actively
involving creative industry
professionals in the development of

digital tools/platforms
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Subcategories

Indicators

Variable

Description of actively involvement
of creative industry professionals in

the  development of  digital
tools/platforms
Project self-evaluation of project | Project self-evaluation of project

impact on access to finance for CCls

impact on access to finance for CCls

Typologies of financial support

increased by the project for CCls

Description of processes leading to
the provision of financial support for
CCIs

Impact on access to market for CCls

Impact on access to market for CCls

Typology of increase of impact on
access to market for CCls

Number of collaborative business
environments (cluster or incubator)
developed for CCls

Number of collaborative business
environments (cluster or incubator)
developed for CCls

Impact on regional
attractiveness
tourism

and

Project self-evaluation of its impact
on region attractiveness

Project self-evaluation of its impact
on region attractiveness

Region of impact and increment in
overnight stays foreseen

Percentage of budget for improving
region attractiveness

Percentage of budget for improving
region attractiveness

Increase of number of visitors in a
region

Increase of number of visitors in a
region

Table 5 - List of variables associated to the Economic impact Index

Subcategories

Indicators

Variables

Impact on the way
citizens  experience

culture heritage

Percentage of project budget
dedicated to citizens engagement
activities

and to dissemination

addressing this specific target

Percentage of project budget
dedicated to citizens engagement
and to dissemination activities

addressing this specific target

its
way

Project  self-evaluation to
capability to change the
citizens experience culture heritage

its
way

Project  self-evaluation to
capability to change the
citizens experience culture heritage

Description of the processes leading
to change the citizens
experience cultural heritage

way

Percentage of the project's budget
dedicated to make resources
available in a

personalised/adaptive way

more

Percentage of the project's budget
dedicated to make resources
available in a more

personalised/adaptive way

Expected or measured increment in
the number of persons accessing the
cultural resources addressed by the
project

Expected or measured increment in
the number of persons accessing the
cultural resources addressed by the
project

Increment of the time spent by the

Increment of the time spent by the
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Subcategories Indicators Variables
final user in consuming cultural | final user in consuming cultural
resources virtually and physically resources virtually and physically
Project  self-evaluation on its | Project self-evaluation on its
capability to increase the presence | capability to increase the presence
of persons belonging to categories at | of persons belonging to categories at
risk of social exclusion in |risk of social exclusion in
exhibitions and their | exhibitions and their
access/consumption of  cultural | access/consumption of  cultural
heritage heritage
Project  self-evaluation of its | Project self-evaluation of its
capability to increase the presence | capability to increase the presence
of children and young people in | of children and young people in
exhibitions and their | exhibitions and their
access/consumption of  cultural | access/consumption of  cultural
heritage heritage
Project  self-evaluation of its | Project self-evaluation of its
capability of supporting citizens an | capability of supporting citizens an
communities/organisations in the | communities/organisations in the
interpretation of cultural and | interpretation of cultural and
scientific content scientific content
Description of the processes
supporting citizens an
communities/organisations in the
interpretation of cultural and
scientific content
Project  self-assessment of its | Project self-assessment of its
capability of supporting citizens | capability of supporting citizens
and/or communities/organisations | and/or communities/organisations
in producing cultural and scientific | in producing cultural and scientific
content content
Description of the processes
supporting citizens and/or
communities/organisations in
producing cultural and scientific
content
Project  self-evaluation to its | Project self-evaluation to its
capability of improving | capability of improving
collaborative creation of cultural | collaborative creation of cultural
experience at community level experience at community level
Description of the processes
improving collaborative creation of
cultural experience at community
level
Indicate the number of papers with
Impact on impact factor published at project

knowledge creation
and sharing

Average impact factor of project
publications per researcher

level

Indicate the number of researchers
in the project
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Subcategories

Indicators

Variables

Number of peer reviewed articles

Indicate the number of peer
reviewed articles your project has
produced

Number of non self-citation of the
works published

Indicate the number of non self-
citation of the works published

Number of non-peer review articles,
books, book's chapters, conference
proceedings and other electronically
published of printed
outputs (excluding deliverables)

scientific

Indicate the number of non-peer
review articles, books, book's
chapters, conference proceedings
and other electronically published
of  printed outputs
(excluding deliverables)

scientific

Topics covered by the publications

Topics covered by the publications

Project self-evaluation on its
capability to improve research

processes

Project self-evaluation on its
capability to improve research

processes

Description  of  the
improving research

processes

Project self-evaluation on if and
how it allows its partners to
perform research activities that
would  otherwise have been

impossible

Project self-evaluation on if and
how it allows its partners to
perform research activities that

would otherwise have been

impossible
Description of the processes
enabling partners to perform

research activities that would

otherwise have been impossible

N. of disciplines represented

Project self-evaluation of the
Project level of interdisciplinarity rele.v.arlce of - interdisciplinary

activities

Description  of  interdisciplinary

work
Project  self-evaluation of its | Project self-evaluation of its
capability of increase knowledge | capability of increase knowledge
about creativity and creative | about creativity and creative
processes processes

Description of processes leading to

increased knowledge about

creativity and creative process
Project  self-evaluation of its | Project self-evaluation of its

capability to carry on and/or
stimulate an interdisciplinary use of
cultural contents and resources

capability to carry on and/or
stimulate an interdisciplinary use of
cultural contents and resources

Use of social networks for sharing
its research outputs

Use of social networks for sharing
its research outputs

Engagement with dissemination,
communication and  branding
professionals

Engagement with dissemination,
communication and  branding
professionals
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Subcategories Indicators Variables
Project  self-evaluation of its | Project self-evaluation of its
capability to support knowledge | capability to support knowledge
transfer between | transfer between
universities/research centres and | universities/research centres and

cultural institutions

cultural institutions

Number of non-scientific

dissemination outputs

number of articles published on
non-specialised magazines and
newspapers

Number of TV appearances

Project self-assessment of its
capability of supporting citizens
and/or communities/organisations
in producing cultural and scientific

content

Project self-assessment of its
capability of supporting citizens
and/or communities/organisations
in producing cultural and scientific

content

Description of processes supporting
the creation of cultural and scientific

Impact on learning
and human capital

Training provided by the project

content by  citizens and/or
communities/organisations
Number of hours of training

provided by the project®

Number of people trained

Topic covered by the training

Project  self-evaluation of its
capability to support the acquisition
of specific skills in the area of
creative professions

Project  self-evaluation of its
capability to support the acquisition
of specific skills in the area of
creative professions

Project self-evaluation of its impact
on students’ performance

Project self-evaluation of its impact
on students’ performance

Project  self-evaluation of its
capability to support the personal
development of its users

Project  self-evaluation of its
capability to support the personal
development of its users

Project  self-evaluation of its
capability to improve personal and
organisational creativity

Project  self-evaluation of its
capability to improve personal and
organisational creativity

Description of processes supporting

personal and organisational
creativity
Project  self-evaluation of its | Project self-evaluation of its

capability to improve the skills of
people already employed within or
outside the consortium

capability to improve the skills of
people already employed within or
outside the consortium

Project  self-evaluation of its
capability to support faster and
more effective acquisition of

competences?

Project  self-evaluation of its
capability to support faster and
more effective  acquisition of

competences?

Description of processes supporting
faster and more efficient acquisition
of competences
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Subcategories Indicators Variables
Project  self-evaluation of its
capability to contribute to the
reduction of digital divide and the
promotion of digital competencies
and eSkills
Project capability to contribute to | Number of activities supporting the
the reduction of digital divide and | acquisition of digital competences,
the promotion of digital | digital literacies = competences,
competencies and eSkills eSkills and the reduction of digital
divide
Integration of the project with
standards and guidelines for digital
competences, digital literacies and
eSkills
Project  self-evaluation of its | Project self-evaluation of its
capability to promote changes in | capability to promote changes in
university/specialisation curricula university/specialisation curricula
Description of processes changing
universities/specialisation curricula
Project  self-evaluation of its | Project self-evaluation of its
capability to contribute to the social | capability to contribute to the social
inclusion of categories at risk inclusion of categories at risk
Number  of  outputs/activities
developed by the project aiming at | Number of outputs developed by
Impact on  social | the inclusion of persons at risk of | the project aiming at the inclusion of
inclusion social exclusion persons at risk of social exclusion
Project  self-evaluation of its | Project self-evaluation of its
attention to gender equality issues attention to gender equality issues
Specific Gender Equality Actions | Presence of activities dedicated to
carried out under the project Gender Equality
Activities performed by the project | Activities performed by the project
aiming at adjusting/customize its | aiming at adjusting/customize its
outputs to specific local needs outputs to specific local needs
Project  self-evaluation of its | Project self-evaluation of its
capability to contribute to the | capability to contribute to the
creation of a European culture and | creation of a European culture and
Fmpad on support the cultural integration of | support the cultural integration of
1thercultural the various national identities the various national identities
dialogue, X ;
. , Number of employees moving from | Number of employees moving from
international

relations and social
capital

one organisation to another for
carrying on specific tasks

one organisation to another for
carrying on specific tasks

Number and quality of new
collaboration links established by
project partners with local actors in
a specific context thanks to the

participation in the project

Number of new collaboration links
established by project partners with
local actors in a specific context
thanks to the participation in the
project

Project self-evaluation of the quality
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Subcategories

Indicators

Variables

links

established by project partners with

of new  collaboration
local actors in a specific context
thanks to the participation in the
project

Number and quality of new
collaboration links established by
project partners with research actors
thanks to the participation in the

project

Number of new collaboration links
established by project partners with
research actors thanks to the
participation in the project

Project self-evaluation of the quality
of new partnership established with
research actors

Project  self-evaluation of its
capability to support
creation/ collaboration for its users

network

Project  self-evaluation of its
capability to support
creation/ collaboration for its users

network

Project  self-evaluation of its | Project self-evaluation of its
capability to support network | capability to support network
creation/  collaboration = among | creation/  collaboration = among
citizens citizens

Project  self-evaluation of its | Project self-evaluation of its
capability to support network | capability to support network
creation/ collaboration within | creation/ collaboration within

specific segments of the cultural and
creative industries

specific segments of the cultural and
creative industries

Project  self-evaluation of its
capability to support network
creation/ collaboration between

different segments of the cultural
and creative industries?

Project  self-evaluation of its
capability to support network
creation/ collaboration between

different segments of the cultural
and creative industries?

self-evaluation  of its
capability to increase trust among
users

Project

Project  self-evaluation of its
capability to increase trust among

users

Impact on Policies

Indicate the percentage of budget
used for participatory activities,
such as engaging citizens in policy
definition or for using participatory

Indicate the percentage of budget
used for participatory activities,
such as engaging citizens in policy
definition or for using participatory

design approaches for activities | design approaches for activities
other than the technological | other than the technological
development development

Project  self-evaluation of its | Project self-evaluation of its

capability to have an influence on
European policies in the area of
DigiCult domain

capability to have an influence on
European policies in the area of
DigiCult domain

Description of processes leading to
influence European policies in the
area of DigiCult domain

Project  self-evaluation of its

capability to have an influence on

Project  self-evaluation of its

capability to have an influence on

64




AN ASSESSMENT MODEL FOR THE DIGICULT DOMAIN

Subcategories

Indicators Variables

European policies in the area of | European policies in the area of

cultural heritage and creativity cultural heritage and creativity
Description of processes leading to
influence European policies in the
area of cultural heritage and
creativity

Project  self-evaluation of its | Project self-evaluation of its

capability to have an influence on | capability to have an influence on

national policies in the area of | national policies in the area of

cultural heritage and creativity cultural heritage and creativity
Description of processes leading to
influence national policies in the
area of cultural heritage and
creativity

Project  self-evaluation of its | Project self-evaluation of its

capability to have an influence on | capability to have an influence on

the local/national expenditure on | the local/national expenditure on

culture

culture

Description of processes leading to
influence on
expenditure on culture

local/national

Table 6 - List of variables associated to the Impact on Society Index

Subcategories Indicators Variables
Project self-evaluation of its
capability to provide
Project self-evaluation of its capability to | sustainable access to content in
provide sustainable access to contentina | a meaningful and usable
meaningful and usable manner manner
Description of process
allowing more sustainable
access to content in a

Content access and
management

meaningful and usable manner

Project self-evaluation of its capability to
improve access to high volumes of

digital content

Project self-evaluation of its
capability to improve access to
high volumes of digital content

of
access

Description
improving

processes
to high
volumes of digital content

Number of resources made available by

the project

Number of resources made
available by the project

Typology of resources made
available

Project self-evaluation of the project
life-cycle

capability to allow

management

Project self-evaluation of the
project capability to allow life-
cycle management
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Project  self-evaluation of  project
capability of Improving the collection,
sharing and distribution of digital
content in collaborative environments

Description ~ of  processes
allowing  content lifecycle
management

Project  self-evaluation  of

project capability of Improving
the collection, sharing and
distribution of digital content
in collaborative environments

Project self-evaluation of its capability to
improve  personalised  distribution,
presentation and consumption of digital
content

Project self-evaluation of its
capability to improve
personalised distribution,
presentation and consumption
of digital content

Content preservation

Project self-evaluation of its capability to
reduce information loss through better
recovery techniques

Project self-evaluation of its
capability to
information loss through better
recovery techniques

reduce

Description ~ of  processes
reduction of
information loss

allowing

Project self-evaluation of its capability to
provide a more efficient and effective
selection of resources to be preserved
and/or re-used

Project self-evaluation of its
capability to provide a more
efficient and effective selection
of resources to be preserved
and/or re-used

Project self-evaluation of its capability to
improve digital preservation processes

Project self-evaluation of its
capability to improve digital
preservation processes

Description ~ of  processes
improving digital preservation

processes

Project self-evaluation of its

Project self-evaluation of its capability to | capability to enhance
enhance workflows of digital | workflows of digital
preservation preservation

Description ~ of  processes

enhancing digital preservation
processes

Project self-evaluation of its capability to
ensure authenticity of digital contents

Project self-evaluation of its
capability to ensure
authenticity of digital contents

Description of
processes/instruments
ensuring authenticity of digital
contents

Project self-evaluation of its capability of
recovering loss and repairing damaged
digital objects

Project self-evaluation of its
capability of recovering loss
and repairing damaged digital
objects
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Description ~ of  processes
ensuring long-term usability of
digital resources

Creative (re)use

Description of project

application area

Project self-evaluation of its capability to
support users to re-use cultural and
scientific content

Project self-evaluation of its
capability to support users to
re-use cultural and scientific

content

Description ~ of  processes
supporting the re-use of
cultural and scientific
resources

Project self-evaluation of its capability of
enabling the design of more participative
and communicative forms of content

Project self-evaluation of its
capability of enabling the
design of more participative
and communicative forms of
content

Description ~ of  processes
supporting the design of more

participative and
communicative forms of
content

Project self-evaluation of its capability of
providing adaptive creative experiences
offering guidance and interpretation

Project self-evaluation of its
capability of providing
adaptive creative experiences
offering guidance and

interpretation

Description of processes and
instruments providing
adaptive creative experiences

Project  self-evaluation of outputs
capability of provide more collaborative

experience for users

offering guidance and
interpretation
Project  self-evaluation  of

outputs capability of provide
more collaborative experience
for users

Description of processes and
instruments providing more
collaborative experience for
users

Project self-evaluation of outputs
capability of providing more interactive
experience for users

Project  self-evaluation  of
outputs capability of providing
more interactive experience for

users

Description of processes and
instruments providing more
interactive experience for users
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Project  self-evaluation of outputs

capability of improving the use of
digital resources in multilingual and

multidisciplinary contexts

Project  self-evaluation  of
outputs capability of
improving the use of digital
resources in multilingual and

multidisciplinary contexts

Description of processes and
instruments improving the use
of  digital
multilingual
multidisciplinary contexts

resources in
and

Project self-evaluation of outputs
capability  of content
sharing/remixing by non-expert users

improving

self-evaluation  of
capability of
content
non-

Project
outputs
improving
sharing/remixing
expert users

by

Description of processes and
instruments improving content

sharing/remixing by  non-
expert users
Table 7 - List of variables associated to the Impact on the DigiCult domain
Subcategories Indicators Variables
Implementation  of  open
Implementation of open standards standards
Description of open standards
used
Implementation of open source Implementation of open source
Number of core developers contributing | Number of core developers
Starting question | to open source contributing to open source

(outside the vertical
index)

Number of  external developers

contributing to open source

Number of external developers
contributing to open source

Number of downloads of project open
source outputs

Number of downloads of
project open source outputs

Existence of API

Existence of API

Access through API

Access through API

Technological
readiness

Project output tested in large scale test-
beds

Project output tested in large
scale test-beds

Project self-evaluation of test beds to be
applicable to the project outputs

Project output tests confirming
the applicability of each output
of the project

Description of applicability of
test-beds to the project output
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Subcategories Indicators Variables
Project  self-evaluation  of
Project self-evaluation of improving the | improving the technological
technological state of the art state of the art
Description of improvement of
the technological state of the
art developed through the
output
Description of technological
readiness level of the outputs
Description of the nature and
type of innovation of each
output
Project  self-evaluation  of
Project self-evaluation of having an | having an impact on product
impact on product innovation innovation
Description of typologies of
product innovation
Project  self-evaluation  of
Project self-evaluation of developing | developing new  product
new product offerings offerings
Project  self-evaluation  of
Project self-evaluation of reduction in | reduction in delivery time of
delivery time of new product offerings new product offerings
Number of patents derived from the | Number of patents derived
output from the output
Number of IPRs derived from
ifechnol.ogical Number of IPRs derived from the output | the output
innovation

Project self-evaluation of having an
impact on process innovation

Project  self-evaluation  of
having an impact on process
innovation

Description of typologies of
process innovation

Project self-evaluation of routinized
processes for capturing and using new
ideas for new or improved service
offerings

self-evaluation  of

processes  for
capturing and using new ideas
for new or improved service
offerings

Project
routinized

Project self-evaluation of management
strategies or business practices for new
or improved service offerings

Project  self-evaluation  of
management
business practices for new or

improved service offerings

strategies  or

Project self-evaluation of reduction in
delivery time of new service offerings

Project  self-evaluation  of
reduction in delivery time of
new service offerings
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Subcategories

Indicators

Variables

Description of product and process

Description of product and
process innovation having an

innovation having an impact on |impact on  organisational
organisational innovation innovation
Project self-evaluation of improving | Project  self-evaluation  of

delivery or logistics systems for your
inputs

improving delivery or logistics
systems for your inputs

Project self-evaluation of implementing
improved management systems

self-evaluation  of
implementing improved

Project

management systems

Project self-evaluation of implementing

self-evaluation  of
implementing improved
methods of organising work

Project

improved methods of organising work | responsibilities or decision
responsibilities or decision making making

Project  self-evaluation  of
Project self-evaluation of engaging users | engaging  users in  the

in the development of the output

development of the output

Project  self-evaluation  of
Project self-evaluation of innovating | innovating supporting
supporting activities activities

Project  self-evaluation  of
Project self-evaluation of improving | improving methods of

methods of interacting with project users

interacting with project users

Table 8 - List of variables associated to the Impact on the Technology Index

3.5 TRANSVERSAL INDICES: efficiency, effectiveness,
sustainability and innovativeness

The indices used for analysing the transversal characteristics of projects and
the DigiCult domain are the following:

Efficiency

Effectiveness
Sustainability
Innovativeness

Here below we define these indices and map the variables used in order to build

them:

Efficiency: describes the extent to which time or effort is well used for the
intended task or purpose. It is often used with the specific goal of
measuring the capability of a specific application of effort to produce a
specific outcome effectively with a minimum amount of waste, expense or
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unnecessary effort. Efficiency has widely varying meanings in different
disciplines. In general, efficiency is a measureable concept, quantitatively
determined by the ratio between the output and its maximal possible
value.

Effectiveness: this term refers to the capability of producing an effect and is
most frequently used in connection with the degree to which something is
capable of producing a specific, desired effect. Effectiveness is, generally
speaking, a non-quantitative concept, mainly concerned with achieving
objectives. Therefore, it is normally used for evaluating the outputs of a
project and to what extent the outputs produced are aligned with the
planned outputs. However, we do not focus our attention on outputs that
are already analysed by the EC, especially during the projects’ reviews, but
also at the end of each project. Therefore, under the index Effectiveness, we
analyse the instruments that a project put in place for assuring the
achievement of its goal such as monitoring system and similar.
Sustainability: through this index we analyse if and to what extent we can
expect project outputs to survive to the project end. We are interested in
seeing if we can expect to see the benefit produced by project to continue
after the funding period.

Innovativeness: under this index we include product, process and
organisational innovation related to the technological outputs of DigiCult
projects and also related to non-technological outputs. The definition of
product, process and organisational innovation is that of the OECD (2005)
as described in chapter 1.

The tables that follow show how the variables are aggregated for building these
indicators. Some variables are associated to more than an indicator as they

contribute to more than an analysis.

EFFICIENCY INDEX

Indicators

Variables

Project self-evaluation of its capability to reduce
the time needed to deliver a service

Project self-evaluation of its capability to reduce
the time needed to deliver a service

Project self-evaluation of its capability to reduce
information loss through better recovery
techniques

Project self-evaluation of its capability to reduce
information loss through better recovery
techniques

Project self-evaluation of its capability to
provide a more efficient and effective selection
of resources to be preserved and/or re-used

Project self-evaluation of its capability to
provide a more efficient and effective selection
of resources to be preserved and/or re-used

Project self-evaluation of its capability to
improve digital preservation processes

Project self-evaluation of its capability to
improve digital preservation processes

Project self-evaluation of its capability to
enhance workflows of digital preservation

Project self-evaluation of its capability to

enhance workflows of digital preservation
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Project self-evaluation of its capability of
recovering loss and repairing damaged digital
objects

Project self-evaluation of its capability of
recovering loss and repairing damaged digital
objects

Project self-evaluation of its capability of
recovering loss and repairing damaged digital
resources

Project self-evaluation of its capability of
recovering loss and repairing damaged digital
resources

Project self-evaluation of outputs capability of
improving content sharing/remixing by non-
expert users

Project self-evaluation of outputs capability of
improving content sharing/remixing by non-
expert users

Project self-evaluation of reduction in delivery
time of new product offerings

Project self-evaluation of reduction in delivery
time of new product offerings

Project self-evaluation of having an impact on
process innovation

Project self-evaluation of having an impact on
process innovation

Project  self-evaluation of management
strategies or business practices for new or

improved service offerings

Project self-evaluation of management strategies
or business practices for new or improved
service offerings

Project self-evaluation of reduction in delivery
time of new service offerings

Project self-evaluation of reduction in delivery
time of new service offerings

Project self-evaluation of improving delivery or
logistics systems for your inputs

Project self-evaluation of improving delivery or
logistics systems for your inputs

Project  self-evaluation of implementing | Project self-evaluation of implementing
improved management systems improved management systems
Project  self-evaluation of implementing | Project self-evaluation of implementing

improved methods of organising work

responsibilities or decision making

improved methods of organising work

responsibilities or decision making

Project self-evaluation of innovating supporting
activities

Project self-evaluation of innovating supporting
activities

Table 9 - Indicators and variables building the Efficiency Index

EFFECTIVENESS INDEX

Indicators

Variables

Project output tested in large scale test-beds

Project output tested in large scale test-beds

Project self-evaluation of test beds to be
applicable to the project outputs

Project self-evaluation of test beds to be
applicable to the project outputs

Project self-evaluation of its capability to
provide a more efficient and effective selection
of resources to be preserved and/or re-used

Project self-evaluation of its capability to
provide a more efficient and effective selection
of resources to be preserved and/or re-used

Expected Business Models

Expected Business Models

Project Business Plan

Project Business Plan

Partner Business Plan

Partner Business Plan

Internal monitoring/evaluation system adoption

Internal monitoring/evaluation system adoption

Internal risk assessment system

Internal risk assessment system

Table 10 - Indicators and variables building the Effectiveness Index

SUSTAINABILITY INDEX

Indicators

Variables
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SUSTAINABILITY INDEX

Indicators

Variables

ENPV; BCR; DPP; BCR*; ENPV*, DPP*

Output cost of development

Output cost for updating/maintaining after the
end of the project

Output end/users

Type and value of the benefit

Timing of the benefit

Equipment needed for using the output

Equipment needed for using the output

Expected Business Models

Expected Business Models

Project Business Plan

Project Business Plan

Partner Business Plan

Partner Business Plan

New market opportunities for partners

New market opportunities for partners

Number of business-related collaborations

Number of business-related collaborations

Estimation of the increase of turnover that can
be enabled by the project results

Estimation of the increase of turnover that can
be enabled by the project results

Number of New Businesses created thanks to
the project

Number of New Businesses created thanks to
the project

Project self-evaluation of its capability to
improve its product/service/system quality

Project self-evaluation of its capability to

improve its product/service/system quality

Project self-evaluation of its capability to reduce
the time needed to deliver a service

Project self-evaluation of its capability to reduce
the time needed to deliver a service

Project self-evaluation of its impact on the
capability of keeping pace with research
competitors

Project self-evaluation of its impact on the
capability of keeping pace with
competitors

research

Project self-evaluation of its capability to
support a better targeting of stakeholders’
needs

Project self-evaluation of its capability to
support a better targeting of stakeholders’ needs

Project self-evaluation of its capability to
stimulate the creation of new services

Project self-evaluation of its capability to

stimulate the creation of new services

Number of persons able to be dedicated to
exploitation and innovation transfer

Number of persons able to be dedicated to
exploitation and innovation transfer

Number of activities for the transfer of project
outputs

Number of activities for the transfer of project
outputs

Training provided by the project

Number of hours of training provided by the
project*Number of people trained

Number and quality of new collaboration links
established by project partners with local actors
in a specific context thanks to the participation
in the project

Number of new collaboration links established
by project partners with local actors in a specific
context thanks to the participation in the project

Project self-evaluation of the quality of new
collaboration links established by project
partners with local actors in a specific context
thanks to the participation in the pro
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SUSTAINABILITY INDEX

Indicators

Variables

Number and quality of new collaboration links
established by project partners with local actors
in a specific context thanks to the participation
in the project

Number and quality of new collaboration links
established by project partners with research
actors thanks to the participation in the project

Project self-evaluation of the quality of new
collaboration links established by project
partners with research actors thanks to the
participation in the project

Project self-evaluation of its capability to
support network creation/ collaboration within
specific segments of the cultural and creative
industries

Project self-evaluation of its capability to
support network creation/ collaboration within
specific segments of the cultural and creative
industries

Project self-evaluation of its capability to
support
between different segments of the cultural and
creative industries?

network creation/ collaboration

Project self-evaluation of its capability to
support
between different segments of the cultural and
creative industries?

network creation/ collaboration

Number of core developers contributing to
open source

Number of core developers contributing to
open source

Number of external developers contributing to
open source

Number of external developers contributing to
open source

Number of downloads of project open source

Number of downloads of project open source

Existence of API

Existence of API

Access through API

Access through API

Number of patents derived from the output

Number of patents derived from the output

Number of IPRs derived from the output

Number of IPRs derived from the output

Project self-evaluation of engaging users in the
development of the output

Project self-evaluation of engaging users in the
development of the output

Project self-evaluation of improving methods of
promoting the project

Project self-evaluation of improving methods of
promoting the project

Project self-evaluation of improving methods of
interacting with project users

Project self-evaluation of improving methods of
interacting with project users

Increase of number of visitors in a region

Increase of number of visitors in a region

Table 11 - Indicators and variables building the Sustainability Index

INNOVATIVENESS INDEX

Indicators

Variables

Number of peer reviewed articles

Number of peer reviewed articles

Project self-evaluation of test beds to be
applicable to the project outputs

Project self-evaluation of test beds to be
applicable to the project outputs

Project self-evaluation output capability to
improve existing the technological state of the
art

Project self-evaluation output capability to
improve existing the technological state of the
art
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INNOVATIVENESS INDEX

Indicators

Variables

Project self-evaluation of having an impact on
product innovation

Project self-evaluation of having an impact on
product innovation

Project self-evaluation of developing new
product offerings

Project self-evaluation of developing new
product offerings

Project self-evaluation of reduction in delivery
time of new product offerings

Project self-evaluation of reduction in delivery
time of new product offerings

Number of patents derived from the output

Number of patents derived from the output

Number of IPRs derived from the output

Number of IPRs derived from the output

Project self-evaluation of having an impact on
process innovation

Project self-evaluation of having an impact on
process innovation

Project self-evaluation of routinized processes
for capturing and using new ideas for new or
improved service offerings

Project self-evaluation of routinized processes
for capturing and using new ideas for new or
improved service offerings

Project  self-evaluation of  management
strategies or business practices for new or

improved service offerings

Project  self-evaluation of  management
strategies or business practices for new or

improved service offerings

Project self-evaluation of reduction in delivery
time of new service offerings

Project self-evaluation of reduction in delivery
time of new service offerings

Project self-evaluation of improving delivery or
logistics systems for your inputs

Project self-evaluation of improving delivery or
logistics systems for your inputs

Project  self-evaluation of implementing | Project self-evaluation of implementing
improved management systems improved management systems
Project  self-evaluation of implementing | Project self-evaluation of implementing

improved methods of
responsibilities or decision making

organising work

improved methods of
responsibilities or decision making

organising  work

Project self-evaluation of innovating supporting
activities

Project self-evaluation of innovating supporting
activities

Project self-evaluation of developing more
innovative tools for CCIs

Project self-evaluation of developing more
innovative tools for CClIs

Table 12 - Indicators and variables related to the Innovativeness Index

3.6 Variables and indicators according to an input-output-outcomes-

impacts model

We mentioned in previous paragraphs that the methodology follows an input-
output-outcomes-impact approach. Here below the reader will find the indicators
and variables organised according to these categories.
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INPUT INDICATORS AND VARIABLES

Indicators

Variables

Problem solved by the project

Problem solved by the project

Instrument of funding

Instrument of funding

Cluster of projects

Cluster of projects

Total budget

Total budget

EU funding

EU funding

Budget percentage for Training

Budget percentage for Training

Budget percentage for Dissemination

Budget percentage for Dissemination

Budget percentage for Development

Budget percentage for Development

Budget percentage for Demonstration

Budget percentage for Demonstration

Indicate the percentage of budget used for
participatory activities, engaging
citizens in policy definition or for wusing
participatory design approaches for activities
other than the technological development

such as

Indicate the percentage of budget used for
participatory activities, engaging
citizens in policy definition or for using
participatory design approaches for activities
other than the technological development

such as

Percentage of budget for improving region
attractiveness

Percentage of budget for improving region
attractiveness

Percentage of project budget dedicated to
citizens engagement and to dissemination
activities addressing this specific target

Percentage of project budget dedicated to
citizens engagement and to dissemination
activities addressing this specific target

Percentage of the project's budget dedicated to
make resources available in a more
personalised/adaptive way

Percentage of the project's budget dedicated to
make resources available in a more
personalised/adaptive way

Project start date

Project end date

Project phase

Consortium

Project Relationships with other projects

Project Relationships with other projects

Partner connection with growth or innovation
cluster

Partner connection with growth or innovation
cluster

Quality of support received

Quality of support received

Previous DigiCult engagement

Previous intra-consortium engagement

Stakeholders

Number of persons able to be dedicated to
exploitation and innovation transfer

Number of persons able to be dedicated to
exploitation and innovation transfer

Number of activities for the transfer of project
outputs

Number of activities for the transfer of project
outputs

Number of researchers working in the project

Number of researchers working in the project

Project engagement with Cultural and creative
industries and/or with Cultural-based tourism

Project engagement with Cultural and creative
industries and/or with Cultural-based tourism

Number of researchers in the project

Number of researchers in the project

N. of disciplines represented

N. of disciplines represented

with
communication and branding professionals

Engagement dissemination,

with
communication and branding professionals

Engagement dissemination,

Table 13 - Input indicators and variables
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OUTPUT INDICATORS AND VARIABLES

Indicators

Variables

Output definition and description

Output cost of development

Output cost of development

Output cost for updating/maintaining after the
end of the project

Output cost for updating/maintaining after the
end of the project

Equipment needed for using the output

Equipment needed for using the output

Output end/users

Output end/users

Type and value of the benefit

Type and value of the benefit

Timing of the benefit

Timing of the benefit

Categories of cost saving

Equipment needed for using the output

Equipment needed for using the output

Expected Business Models

Expected Business Models

Project Business Plan

Project Business Plan

Partner Business Plan

Partner Business Plan

Number of business collaborations, type of
collaboration and description

Number of collaborations

Type of collaboration

Description of the collaboration

Project self-evaluation of its capability to
improve product/service/system quality

Project self-evaluation of its capability to
improve product/service/system quality

Project self-evaluation of its capability to reduce
the time needed to deliver a service

Project self-evaluation of its capability to reduce
the time needed to deliver a service

Project self-evaluation of its impact on the
capability of keeping pace with research
competitors

Project self-evaluation of its impact on the
capability of keeping pace with research
competitors

Project self-evaluation of its capability to
support a better targeting of stakeholders’ needs

Project self-evaluation of its capability to
support a better targeting of stakeholders’
needs

Project self-evaluation of its capability to
stimulate the creation of new services

Project self-evaluation of its capability to
stimulate the creation of new services

Number of young researchers working in the
project

Number of young researchers working in the
project

Number of persons recruited specifically for the
project under assessment

Number of persons recruited specifically for the
project under assessment

Project self-evaluation of developing more
innovative tools for CCIs

Project self-evaluation of developing more
innovative tools for CCls

Project self-evaluation of actively involving
creative  industry  professionals in the

development of digital tools/platforms

Project self-evaluation of actively involving

creative  industry  professionals in the

development of digital tools/platforms

Description of actively involvement of creative
industry professionals in the development of
digital tools/platforms
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Number of collaborative business environments
(cluster or incubator) developed for CCls

Number of collaborative business environments
(cluster or incubator) developed for CCls

Expected or measured increment in the number
of persons accessing the cultural resources
addressed by the project

Expected or measured increment in the number
of persons accessing the cultural resources
addressed by the project

Increment of the time spent by the final user in
consuming cultural resources virtually and
physically

Increment of the time spent by the final user in
consuming cultural resources virtually and
physically

Project self-evaluation on its capability to
increase the presence of persons belonging to
categories at risk of social exclusion in
exhibitions and their access/consumption of
cultural heritage

Project self-evaluation on its capability to
increase the presence of persons belonging to
categories at risk of social exclusion in
exhibitions and their access/consumption of
cultural heritage

Project self-evaluation of its capability to
increase the presence of children and young
people in their
access/consumption of cultural heritage

exhibitions and

Project self-evaluation of its capability to
increase the presence of children and young
people in their
access/consumption of cultural heritage

exhibitions and

Project self-evaluation of its capability of
supporting
communities/organisations in the interpretation
of cultural and scientific content

citizens an

Project self-evaluation of its capability of
supporting
communities/organisations in the interpretation
of cultural and scientific content

citizens an

Description of the processes supporting citizens
an communities/organisations in  the
interpretation of cultural and scientific content

Project self-assessment of its capability of
and/or
producing

supporting citizens
communities/organisations in
cultural and scientific content

Project self-assessment of its capability of
and/or
producing

supporting citizens
communities/organisations in
cultural and scientific content

Description of the processes supporting citizens
and/or communities/organisations in producing
cultural and scientific content

Number of non-peer review articles, books,
book's chapters, conference proceedings and
other electronically published of printed
scientific outputs (excluding deliverables)

Number of non-peer review articles, books,
book's chapters, conference proceedings and
other electronically published of printed
scientific outputs (excluding deliverables)

Topics covered by the publications

Project self-evaluation on its capability to
improve research processes

Project self-evaluation on its capability to
improve research processes

Description of the processes improving research

Project self-evaluation on if and how it allows
its partners to perform research activities that
would otherwise have been impossible

Project self-evaluation on if and how it allows
its partners to perform research activities that
would otherwise have been impossible

Description of the processes enabling partners
to perform research activities that would
otherwise have been impossible

Project self-evaluation of the relevance of
interdisciplinary activities

Project self-evaluation of the relevance of
interdisciplinary activities
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Description of interdisciplinary work

Project self-evaluation of its capability of
increase knowledge about creativity and
creative processes

Project self-evaluation of its capability of
increase knowledge about creativity and
creative processes

Description processes leading to increased
knowledge about creativity and creative process

Project self-evaluation of its capability to carry
on and/or stimulate an interdisciplinary use of
cultural contents and resources

Project self-evaluation of its capability to carry
on and/or stimulate an interdisciplinary use of
cultural contents and resources

Use of social networks for sharing its research
outputs

Use of social networks for sharing its research
outputs

Project self-evaluation of its capability to

Project self-evaluation of its capability to

support  knowledge  transfer = between | support  knowledge  transfer = between
universities/research centres and cultural | universities/research centres and cultural
institutions institutions

Number of articles published on non-

Number of non-scientific dissemination outputs

specialised magazines and newspapers

Number of TV appearances

Training provided by the project

Number of hours of training provided by the
project*Number of people trained

Number of people trained

Topic covered by the training

Project self-evaluation of its capability to
support the acquisition of specific skills in the
area of creative professions

Project self-evaluation of its capability to
support the acquisition of specific skills in the
area of creative professions

Project self-evaluation of its capability to
support faster and more effective acquisition of
competences

Project self-evaluation of its capability to
support faster and more effective acquisition of
competences

Description of processes supporting faster and
more efficient acquisition of competences

Number of activities supporting the acquisition
of digital competences, digital literacies

competences, eSkills and the reduction of digital
divide

Number of activities supporting the acquisition
of digital competences, digital literacies
competences, eSkills and the reduction of
digital divide

Integration of the project with standards and

guidelines for digital competences, digital

literacies and eSkills

Integration of the project with standards and

guidelines for digital competences, digital

literacies and eSkills

Number of outputs/activities developed by the
project aiming at the inclusion of persons at risk
of social exclusion

Number of outputs developed by the project
aiming at the inclusion of persons at risk of
social exclusion

Project self-evaluation of its attention to gender
equality issues

Project self-evaluation of its attention to gender
equality issues

Specific Gender Equality Actions carried out
under the project

Presence of activities dedicated to Gender
Equality

Project self-assessment of the success of

activities dedicated to Gender Equality

Project self-assessment of the success of

activities dedicated to Gender Equality
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Activities performed by the project aiming at
adjusting/customize its outputs to specific local
needs

Activities performed by the project aiming at
adjusting/customize its outputs to specific local
needs

Number of employees moving from one
organisation to another for carrying on specific
tasks

Number of employees moving from one
organisation to another for carrying on specific
tasks

Number and quality of new collaboration links
established by project partners with local actors
in a specific context thanks to the participation
in the project

Number of new collaboration links established
by project partners with local actors in a specific
context thanks to the participation in the project

Project self-evaluation of the quality of new
collaboration links established by project
partners with local actors in a specific context
thanks to the participation in the project

Project self-evaluation of the quality of new
links established by project
partners with local actors in a specific context
thanks to the participation in the project

collaboration

Number and quality of new collaboration links
established by project partners with research
actors thanks to the participation in the project

Number of new collaboration links established
by project partners with research actors thanks
to the participation in the project

Project self-evaluation of the quality of new
partnership established with research actors

Project self-evaluation of the quality of new
partnership established with research actors

Project self-evaluation of its capability to
support network creation/ collaboration for its
users

Project self-evaluation of its capability to
support network creation/ collaboration for its
users

Project self-evaluation of its capability to
support network creation/ collaboration among
citizens

Project self-evaluation of its capability to
support network creation/ collaboration among
citizens

Project self-evaluation of its capability to
support network creation/ collaboration within
specific segments of the cultural and creative
industries

Project self-evaluation of its capability to
support network creation/ collaboration within
specific segments of the cultural and creative
industries

Project self-evaluation of its capability to
support network creation/ collaboration
between different segments of the cultural and
creative industries?

Project self-evaluation of its capability to
support network creation/ collaboration
between different segments of the cultural and
creative industries?

Project self-evaluation of its capability to
increase trust among users

Project self-evaluation of its capability to
increase trust among users

Project self-evaluation of its capability to
provide sustainable access to content in a
meaningful and usable manner

Project self-evaluation of its capability to
provide sustainable access to content in a
meaningful and usable manner

Description  of allowing  more
sustainable access to content in a meaningful

and usable manner

process

Project self-evaluation of its capability to
improve access to high volumes of digital
content

Project self-evaluation of its capability to
improve access to high volumes of digital
content

Description of processes improving access to
high volumes of digital content

Number of resources made available by the
project

Number of resources made available by the
project
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Typology of resources made available

Project self-evaluation of the project capability
to allow life-cycle management

Project self-evaluation of the project capability
to allow life-cycle management

Description of processes allowing content life-
cycle management

Project self-evaluation of project capability of
improving the collecting, sharing
distribution of digital content in collaborative
environments

and

Project self-evaluation of project capability of
improving the collecting, sharing and
distribution of digital content in collaborative
environments

Project self-evaluation of its capability to
improve personalised distribution, presentation
and consumption of digital content

Project self-evaluation of its capability to
improve personalised distribution, presentation
and consumption of digital content

Project self-evaluation of its capability to reduce
information loss through better recovery
techniques

Project self-evaluation of its capability to reduce
information loss through better recovery
techniques

Description of processes allowing reduction of
information loss

Project self-evaluation of its capability to
provide a more efficient and effective selection
of resources to be preserved and/or re-used

Project self-evaluation of its capability to
provide a more efficient and effective selection
of resources to be preserved and/or re-used

Project self-evaluation of its capability to
improve digital preservation processes

Project self-evaluation of its capability to
improve digital preservation processes

Description of processes improving digital
preservation processes

Project self-evaluation of its capability to
enhance workflows of digital preservation

Project self-evaluation of its capability to
enhance workflows of digital preservation

Description of processes enhancing digital
preservation processes

Project self-evaluation of its capability to ensure
authenticity of digital contents

Project self-evaluation of its capability to ensure
authenticity of digital contents

Description of processes/instruments ensuring
authenticity of digital contents

Project self-evaluation of its capability of
recovering loss and repairing damaged digital
objects

Project self-evaluation of its capability of
recovering loss and repairing damaged digital
objects

Description of processes ensuring long-term
usability of digital resources

Project self-evaluation of its capability to
support users to re-use cultural and scientific
content

Project self-evaluation of its capability to
support users to re-use cultural and scientific
content

Description of processes supporting the re-use
of cultural and scientific resources

Project self-evaluation of its capability of
enabling the design of more participative and
communicative forms of content

Project self-evaluation of its capability of
enabling the design of more participative and
communicative forms of content

Description of processes supporting the design
of more participative and communicative forms
of content
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Project self-evaluation of its capability of
providing  adaptive
offering guidance and interpretation

creative  experiences

Project self-evaluation of its capability of

providing  adaptive creative experiences
offering guidance and interpretation

Description of processes and instruments
providing adaptive creative experiences

offering guidance and interpretation

Project self-evaluation of outputs capability of
provide more collaborative experience for users

Project self-evaluation of outputs capability of
provide more collaborative experience for users

Description of processes and instruments
providing more collaborative experience for
users

Project self-evaluation of outputs capability of
providing more interactive experience for users

Project self-evaluation of outputs capability of
providing more interactive experience for users

Description of processes and instruments

providing more interactive experience for users

Project self-evaluation of outputs capability of
improving the use of digital resources in
multilingual and multidisciplinary contexts

Project self-evaluation of outputs capability of
improving the use of digital resources in
multilingual and multidisciplinary contexts

Description of processes and instruments
improving the use of digital resources in
multilingual and multidisciplinary contexts

Project self-evaluation of outputs capability of
improving content sharing/remixing by non-
expert users

Project self-evaluation of outputs capability of
improving content sharing/remixing by non-
expert users

Description of processes and instruments
improving content sharing/remixing by non-

expert users

Description of project application area

Implementation of open standards

Implementation of open standards

Description of open standards used

Implementation of open source

Implementation of open source

Project self-evaluation of the project outputs
made available as open source

Project self-evaluation of the project outputs
made available as open source

Number of core developers contributing to
open source

Number of core developers contributing to
open source

Number of external developers contributing to
open source

Number of external developers contributing to
open source

Number of downloads of project open source

Number of downloads of project open source

outputs outputs
Existence of API Existence of API
Access through API Access through API

Project output tested in large scale test-beds

Project output tested in large scale test-beds

Project self-evaluation of test beds to be
applicable to the project outputs

Project self-evaluation of test beds to be
applicable to the project outputs

Description of applicability of test-beds to the
project output
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Description of technological readiness level of
the outputs

Project self-evaluation on the maturity of the
outputs

Project self-evaluation on the maturity of the
outputs

Description of the nature of innovation of the
output

Typology of innovation for each output

Project self-evaluation of developing new
product offerings

Project self-evaluation of developing new
product offerings

Project self-evaluation of reduction in delivery
time of new product offerings

Project self-evaluation of reduction in delivery
time of new product offerings

Project self-evaluation of routinized processes
for capturing and using new ideas for new or
improved service offerings

Project self-evaluation of routinized processes
for capturing and using new ideas for new or
improved service offerings

Project self-evaluation of management strategies
or business practices for new or improved
service offerings

Project  self-evaluation of  management
strategies or business practices for new or

improved service offerings

Project self-evaluation of reduction in delivery
time of new service offerings

Project self-evaluation of reduction in delivery
time of new service offerings

Project self-evaluation of improving delivery or
logistics systems for your inputs

Project self-evaluation of improving delivery or
logistics systems for your inputs

Project  self-evaluation of implementing | Project self-evaluation of implementing
improved management systems improved management systems
Project  self-evaluation of implementing | Project self-evaluation of implementing

improved methods of
responsibilities or decision making

organising work

improved methods of organising work
responsibilities or decision making

Project self-evaluation of engaging users in the
development of the output

Project self-evaluation of engaging users in the
development of the output

Project self-evaluation of innovating supporting
activities

Project self-evaluation of innovating supporting
activities

Project self-evaluation of improving methods of
promoting the project

Project self-evaluation of improving methods of
promoting the project

Project self-evaluation of improving methods of
interacting with project users

Project self-evaluation of improving methods of
interacting with project users

Table 14 - Output indicators and variables

OUTCOMES/IMPACTS INDICATORS AND VARIABLES

Indicators

Variables

Value chains

Value chains

New market opportunities for partners

New market opportunities for partners

Type of collaboration

Description of the collaboration

Estimation of the increase of turnover that can
be enabled by the project results

Estimation of the increase of turnover that can
be enabled by the project results
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Number of New Businesses created thanks to
the project

Number of New Businesses created thanks to
the project

Country Represented in New Business created
thanks to the project

Project self-evaluation of its impact on

employment

Project self-evaluation of its impact on

employment

Number of new job places generated by the
project outputs

Number of new job places generated by the
project outputs

Project self-evaluation of its capability to have
an influence on the percentage of people
employed in the cultural and creative sector

Project self-evaluation of its capability to have
an influence on the percentage of people
employed in the cultural and creative sector

Project self-evaluation of its capability to
contribute to improving the working practices
of cultural domain institutions

Project self-evaluation of its capability to
contribute to improving the working practices
of cultural domain institutions

Project self-evaluation of its capability to
contribute to improving the working practices
of other organisations

Project self-evaluation of its capability to
contribute to improving the working practices
of other organisations

Project self-evaluation of project capability of
having an impact on the different segments of
the CCls

Project self-evaluation of project capability of
having an impact on the different segments of
the CCls

Description of sectors of cultural and creative
industries effected by the project

Project self-evaluation of its capability to
improve reciprocal understanding between ICT
experts and cultural heritage experts

Project self-evaluation of its capability to
improve reciprocal understanding between ICT
experts and cultural heritage experts

Project self-evaluation of project impact on
access to finance for CCls

Project self-evaluation of project impact on
access to finance for CCls

Typologies of financial support increased by the
project for CCls

Description of processes leading to the

provision of financial support for CCls

Impact on access to market for CCls

Impact on access to market for CCls

Typology of increase of impact on access to
market for CCls

Project self-evaluation of its impact on region
attractiveness

Project self-evaluation of its impact on region
attractiveness

Region of impact and increment in overnight
stays foreseen

Project self-evaluation to its capability to change
the way citizens experience culture heritage

Project self-evaluation to its capability to change
the way citizens experience culture heritage

Description of the processes leading to change
the way citizens experience cultural heritage

Project self-evaluation to its capability of
improving collaborative creation of cultural
experience at community level

Project self-evaluation to its capability of
improving collaborative creation of cultural
experience at community level

Description of the processes
collaborative creation of cultural experience at
community level

improving
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Average impact factor of project publications
per researcher

Number of papers with impact factor published
at project level

Number of researches in the project

Number of peer reviewed articles

Number of peer reviewed articles

Number of non-self citation of the works
published

Number of non-self citation of the works
published

Number of patents derived from the output

Number of patents derived from the output

Number of IPRs derived from the output

Number of IPRs derived from the output

Project self-assessment of its capability of
supporting
communities/organisations in
cultural and scientific content

and/or
producing

citizens

Project self-assessment of its capability of
supporting and/or
communities/organisations in producing
cultural and scientific content

citizens

Description of processes supporting the creation
of cultural and scientific content by citizens
and/or communities/organisations

Project self-evaluation of its impact on students’
performance

Project self-evaluation of its impact on students’
performance

Project self-evaluation of its capability to
support the personal development of its users

Project self-evaluation of its capability to
support the personal development of its users

Project self-evaluation of its capability to
improve personal and organisational creativity

Project self-evaluation of its capability to
improve personal and organisational creativity

Description of processes supporting personal
and organisational creativity

Project self-evaluation of its capability to
improve the skills of people already employed
within or outside the consortium

Project self-evaluation of its capability to
improve the skills of people already employed
within or outside the consortium

Project capability to contribute to the reduction
of digital divide and the promotion of digital
competencies and eSkills

Project self-evaluation of its capability to
contribute to the reduction of digital divide and
the promotion of digital competencies and
eSkills

Project self-evaluation of its capability to
promote changes in university/specialisation
curricula

Project self-evaluation of its capability to
promote changes in university/specialisation

curricula

Description of processes
universities/specialisation curricula

changing

Project self-evaluation of its capability to
contribute to the social inclusion of categories at
risk

Project self-evaluation of its capability to
contribute to the social inclusion of categories at
risk

Project self-evaluation of its capability to
contribute to the creation of a European culture
and support the cultural integration of the
various national identities

Project self-evaluation of its capability to
contribute to the creation of a European culture
and support the cultural integration of the
various national identities

Project self-evaluation of its capability to have
an influence on European policies in the area of
DigiCult domain

Project self-evaluation of its capability to have
an influence on European policies in the area of
DigiCult domain

Description of processes leading to influence
European policies in the area of DigiCult
domain
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Project self-evaluation of its capability to have
an influence on European policies in the area of
cultural heritage and creativity

Project self-evaluation of its capability to have
an influence on European policies in the area of
cultural heritage and creativity

Description of processes leading to influence
European policies in the area of -cultural
heritage and creativity

Project self-evaluation of its capability to have
an influence on national policies in the area of
cultural heritage and creativity

Project self-evaluation of its capability to have
an influence on national policies in the area of
cultural heritage and creativity

Description of processes leading to influence
national policies in the area of cultural heritage
and creativity

Project self-evaluation of its capability to have
an influence on the local/national expenditure
on culture

Project self-evaluation of its capability to have
an influence on the local/national expenditure
on culture

Description of processes leading to influence on
local/national expenditure on culture

Project self-evaluation of the project output to
improve existing the technological state of the
art

Project self-evaluation of the project output to
improve existing the technological state of the
art

Description ~ of  improvement of  the

technological state of the art

Project self-evaluation of having an impact on
product innovation

Project self-evaluation of having an impact on
product innovation

Description of typologies of product innovation

Project self-evaluation of having an impact on
process innovation

Description of typologies of process innovation

Description of product and process innovation
having an impact on organisational innovation

Additional impact

Additional impact

Unexpected impact

Unexpected impact

Table 15 - Outcome/impact indicators and variables

3.7 From variables to indicators and indices

The variables listed in the previous paragraphs represent the information that

is collected with the highest level of granularity also gathering some descriptive
information that do not concur to the assessment calculation but that are useful for
the qualitative analysis of the projects. In other terms, the qualitative information,
such as the description of the activities performed and the tool developed are used
for commenting the quantitative data and the result at the index level. So, no
information is missed or non-used, but only numerical data can concur to the
indexes that are automatically produced by the SAT and shown to the projects.
The information contained into each variable may flow:
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e directly into an indicator that we call “simple indicator” (i.e. number of
project publications) or,

e indirectly into “complex indicator” since it needs to be associated to the
information provided by other variables (i.e. ENPV, publications weighted
according to journals impact factors).

The indicators considered have different measurement units such as monetary
value, years, yes/no, relative values, 1 to 6 points Likert scale. As regards the
Likert scale, existing literature [Colman A. et al., 1997; Dawes J., 2008; Jamieson S.,
2004] tested the usage of 5 to 7 points Likert scales showing that these scales are
almost indifferent in terms of statistical meaning even wider scales are slightly
preferable because the data can have a higher variability. Within this assessment
model we decided to use a 6+1 Likert scale approach because with the 6 points
scale we want to avoid the case where the respondent uses the choice in the
middle (3 in a 5 points scale) when she/he is undecided on the right value.

The additional option “Not Applicable” is used (also for non Likert indicators) in
order to allow projects to decide whether or not the question is applicable to its
specific case; if not the variable/indicator does not concur to the assessment
calculation. Indeed, even the tool questionnaire is tailored on projects specificities
(action type, stage of development etc.) questions (i.e. variable) not applicable may
still be present and it is worthwhile that the project may exclude them from the
assessment.

The indicators for each subcategory of vertical impacts contributes to build an
index (per subcategory) that itself contribute to build the category index. In the
same way the indicators selected for building the transversal impacts produce the
related aggregated indices.

As mentioned, as indicators come with different measurement units they need to
be treated before their aggregation into indices. Indeed the final goal of the
assessment methodology is to synthesize the vertical (per category or subcategory)
or transversal impacts in indices expressed in a 0-1000 scale in order to make
projects easily comparable.

Therefore in order to pass from variables to indices we need to implement the
following actions [Nardo M. et al., 2008]:

1. selection of variables as described in the previous paragraphs;

2. selection and construction of indicators;

3. normalisation of indicators;

4. aggregation of indicators into indices and weighting.

3.7.1 Selection and construction of indicators

Open text and service variables are used only for the qualitative aspects of the
aggregated analysis while, as described in previous paragraphs, most of the
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variables collected through the SAT flow directly into the assessment model
providing simple indicators®. On the other hand, some variables are aggregated in
formulas in order to build complex indicators also through the use of external
proxy values such as the ones derived from official database and statistics (i.e.
hourly cost of labour, average expenditure per night for tourist, journal impact
factors etc.). Once the proxy value of each impact has been identified, it is possible
to calculate the related socio-economic benefit by multiplying the quantity of the
indicator by its value. In this way, we obtain the quantification of efficiency with
reference to a unitary time frame.

The complex indicators calculated for the economic impact in the assessment are
the following:

e Economic Net Present Value offered and perceived (ENPV and ENPV*):
the difference between the discounted total benefits and discounted
costs generated by project outputs. The benefits will be evaluated in
terms of

o willingness to pay (i.e. the users’ average willingness to pay
multiplied by the total number of users), or

o the average time savings (in hours) per user multiplied by the
average labour cost (22.4€/h) multiplied by the total number of
users.
Consistent with the principles of multi-criteria analysis, when the
monetary estimation of project impacts is not possible, it is better
to express them in their most suitable metric, providing a
multidimensional,  disaggregated description of project
performance.
Monetary estimation will be possible using two quantitative
values: the willingness to pay and the (estimated) time saving
generated by the use of the service, both gathered from the users.
The willingness to pay is expressed in Euro per year. Time saving
will be evaluated considering the average labour cost in EU27
equal to 22.4€ per hour?.

e Benefits/Costs Ratio offered and perceived (BCR and BCR*): the ratio
between discounted economic benefits and costs (as above). The BCR
ratio measure what is the generated by the expense for the project (for
example, if the BCR ratio is 2, this means that the expense of 1 € in the
project generates 2 € (economic) benefits.

e Discounted Payback Period offered and perceived (DPP and DPP*):
gives the number of years needed to break even from undertaking the

%0 This is also the case of the results of the Likert-scale kind of questions. The score attributed by the project
to each Likert-scale question is summed up in the indexes.

31 EUROSTAT news release 54/2013 - 10 April 2013

88



AN ASSESSMENT MODEL FOR THE DIGICULT DOMAIN

initial expenditure. Also in this case cost and benefits are discounted to
time "zero".

Willingness to Pay over Costs ratio (WTP/C*): the Willingness to Pay is
evaluated by the project users and it can be compared to the costs of the
project. The users” Willingness to Pay indicates how much a user is
willing to pay for that service. If the total Willingness to Pay (WTP
calculated by multiplying the average declared by the users to the
number of total users indicated in the project scenario) is greater than
the cost of the project, i.e. the ratio WIP/C*> 1, this means the services
can be commercially sold on the market or at the very least considered.
When, WTP/C*<1 this means it is most unlikely the project can sell this
service and so it would be necessary to investigate alternative business
models or at least think about mixed business models (finance and
marketing).

Reliability Indicator (RI): is the ratio between the number of the project
users who have filled in the information in the Users Data Gathering
Interface and the number of users declared by the project within the
scenarios. A ratio that is considered acceptable is of the order of 10%,
with 1 user response for every 10 declared. The more this ratio
approaches 1, the greater the reliability of indices is as well as the
ENPV*, BCR*. DPP* and WTP/C*.

In analytical terms, the indicators can be expressed as follows:

OB ocC
ENPV = 23=1( ’2-7535 (1+l-t)t - ZZ:(TC (1Tlt)t) (1)
yT+5 0B, (1+0)~¢
_ on t=TBS “5t
BCR = )5 YI+ICoc, (1+0)t @

_ it Coc a+pt
DPP = 25-4 tT+05 0By (1+i)~¢ (3)

X¢=7Bs T+5-TBS

OPB ocC,
ENPV x= S8 (ST fps oot - ST 250 (@)

E=TBS (1+i)t 1+t
YTt .0PB, (1+0)t
— n t=TBS t
BCR *= 0=1 Eg‘:g‘c OCt (1+i)—t (5)

DPP *= n 'tr:(I)TC oct(1+i)_t
— &0=1

$T+S OPB¢ (1+i)~t (6)
t=TBS T+5-TBS

yTs  wTP, (1+0)~¢
— n t=TBS t
WTP/C *= 0=1 Zg':g"C OCt (1+i)—t (7)
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O is the number of outputs generated by a project

TBS (Timing of the benefit) is the time t when project output O starts to
produce some benefits. We assume that this can happen in the period
between the end of the project T (with TBS=>T) and T+5

TC is the time frame after the end of the project (with TC=<5) during
which cost for updating/maintaining the output may occur

OB is total amount of economic benefits at time t generated by the
project output O. Economic benefits can be measured directly through
revenues (do we have these?) or indirectly through individual cost/time
yearly savings multiplied by the number of output end/users

OPB is total amount of economic benefits at time t perceived by the
users of each output O. Economic benefits can be measured directly
through Willingness To Pay or indirectly through individual cost/time
yearly savings multiplied by the number of output end/users

OC is the cost of development + updating/maintaining the output after
the end of the project at time t

Ua and Ud are respectively the number of actual users answering to the
user questionnaire and the number of users declared by the project.

The complex indicators calculated for the social impact in the assessment are the

following:

where

where

PLI = DR * SRIA )

PLI is the project level of interdisciplinarity

DR is the number of disciplines represented

SRIA is the project self-evaluation of the relevance of interdisciplinary
activities

CLA = CL * QCL (10)

CLA is the number and quality of new collaboration links established by
project partners with local actors in a specific context thanks to the
participation in the project DR is the number of disciplines represented
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where

where

where

CL is the number of new collaboration links established by project
partners with local actors in a specific context thanks to the participation
in the project

QCL is the Project self-evaluation of the quality of new collaboration
links established by project partners with local actors in a specific
context thanks to the participation in the project

CRA = CR * QCR 11)

CRA is the number and quality of new collaboration links established by
project partners with research actors thanks to the participation in the
project

CR is the number of new collaboration links established by project
partners with research actors thanks to the participation in the project
QCR is the Project self-evaluation of the quality of new collaboration
links established by project partners with local actors in a specific
context thanks to the participation in the project

AIFR = % (12)

AIFT is the average number of paper with impact factor per researchers
at project level

PIF is the total number of papers with impact factor published at project
level®

R is the number of researchers in the project

NSO = NSA + TV (13)

NSO is the number of non-scientific dissemination outputs

NSA is the number of articles published on non-specialised magazines
and newspapers

TV is the number of TV appearances

32 The question is addressed at partner level
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3.7.2 Qutliers identification

Projects may have different dimensions and generate impacts of extremely
different magnitudes. It is then necessary to identify the statistical outliers. An
outlier in a distribution is a number that is more than 1.5 times the length of the
box away from either the lower or upper quartiles.

After having ordered the series of values, for calculating the outliers we use the
Inter Quartile Range (IQR) algorithm where, if

n<Q,— 1L5XIQR
or
n>Q3; + 1.5XIQR

is an outlier.

In descriptive statistics, the interquartile range (IQR) is a measure of statistical
dispersion, being equal to the difference between the third quartile (Q3) and first
quartile (Q1), that is

IQR = Q33— Q4

The first quartile, also called lower quartile, is equal to the data at the 25th
percentile of the data. The third quartile, also called upper quartile, is equal to the
data at the 75th percentile of the data.

Consequently to this exercise the absolute value of the indicator is aligned to the
to the ceiling or to the floor obtained through the IQR algorithm but it will
maintain its significance by scoring the highest or lowest value after the
normalisation described in the following paragraph.

3.7.3 Normalisation of indicators

Considering that the indicators considered will have different measurement
units as well as relative or absolute values, before the aggregation of indicators
into indices we need to put in place a mechanism that avoids of “adding up apples
and oranges”. Therefore, normalisation is required prior to any data aggregation
as the indicators in a data set often have different measurement units. According
to Freudenberg (2003) and Jacobs et al. (2004) the existing methods of
normalisation can be listed as follows:

1. Ranking

2. Standardisation (or z-scores)
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Min-Max

Distance to a reference

Categorical scales

Indicators above or below the mean

Cyclical indicators

Balance of opinions (EC)

Percentage of annual differences over consecutive years

¥ 0N W

The methods of Min-Max and of the Categorical scales better fits with the
approach used to build the synthetic indices.

e Min-Max normalises indicators to have an identical range (0-1, 0-100, etc.)
by subtracting the minimum value and dividing by the range of the
indicator values. If extreme values/or outliers could distort the transformed
indicator, statistical techniques can neutralise these effects. On the other
hand, Min-Max normalisation could widen the range of indicators lying
within a small interval, increasing the effect on the composite indicator. The
calculation is performed as follows

Xgp — min, (x$)

t —
qu_

max, (xg) — min, (x})

where
X a2 is the value of indicator q for projects p at time t.

min,(xg) and Maxy {xé} are the minimum and the maximum value of ¥ across all
projects p at time ¢.

In this way, the normalised indicators 22 have values lying between 0 (laggard,
xt, —min, (x5) * a» ~ MM, (Xg)and 1 (leader, Xep — miny (x5)* ap — MMy (Xg))

e Categorical scale assigns a score for each indicator. Categories can be
numerical, such as one, two or three stars, or qualitative, such as ‘fully
achieved’, “partly achieved’ or ‘not achieved’. Often, the scores are based on
the percentiles of the distribution of the indicator across projects. For
example, the top 5% receive a score of 100, the units between the 85" and
951 percentiles receive 80 points, the values between the 65" and the 85™
percentiles receive 60 points, all the way to 0 points, thereby rewarding the
best performing projects and penalising the worst. Since the same
percentile transformation is used for different years, any change in the
definition of the indicator over time will not affect the transformed variable.
However, it is difficult to follow increases over time. Categorical scales
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exclude large amounts of information about the variance of the transformed
indicators. Besides, when there is little variation within the original scores,
the percentile bands force the categorisation on the data, irrespective of the
underlying distribution. A possible solution is to adjust the percentile
brackets across the individual indicators in order to obtain transformed
categorical variables with almost normal distributions.

(0 if xb, <P
200 ifP¥® <xi, < P?
400 ifP*5 < xf, < P°°
w 600 ifP% < x{, < P®
800 ifP® < xg, < P%
L1000 if P < xgp

3.7.4 Aggregation of indicators into indices and weighting

After having normalised the indicators in a 0-1000 scale, it is possible to
simply calculate the aggregated index for each impact subcategory by using the
arithmetic mean of that indicators. Recursively, in this same way, it is possible to
pass from subcategory impact indices to impact area indices and to the overall
project index score. This simple method implies that all the indicators and indices
for impact areas are equally weighted. This essentially considers that all variables
are “worth” the same in the compound index, but it could also disguise the
absence of a statistical or an empirical basis, e.g. when there is insufficient
knowledge of causal relationships or a lack of consensus on the alternative. In any
case, equal weighting does not mean “no weights”, but implicitly implies that the
weights are equal. Moreover, if indicators are grouped into dimensions and those
are further aggregated into the composite index, then applying equal weighting to
the variables may imply an unequal weighting of the dimension (the dimensions
grouping the larger number of variables will have higher weight). This could
result in an unbalanced structure in the composite index.

The methodology allows to consider equally weighted indicators or alternatively
to build the indices considering the relative weights of indicators. The
methodology then allows that experts or policy makers to assign an index of
relevance from 1 to 6 (1 is not applicable and not relevant, 2 is applicable but not
relevant, 3 is applicable but not very relevant, 4 is applicable and relevant, 5 is
applicable and very relevant, 6 is applicable and must have) to each variable of the
model in order to create the connected weight that also determines the weight of
indicators and indices.

94



AN ASSESSMENT MODEL FOR THE DIGICULT DOMAIN

The weighting system is applied to the assessment model according to the
following analytical rules

A. Number of Impact categories

B. Number of variables/indicators per impact category

C. Total number of variables/indicators
N
NN=>N,
j=1

D. Weights (absolute) [1...6] assigned from each expert to the indicators
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E. Scores (relative) [0...1000] obtained by projects for each indicator
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F. Average Weights (absolute) of each impact category
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G. Average Weights (relative) of each impact category among the impact
categories
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H. Weight (relative) of each indicator among each impact category
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I. Weight (relative) of each indicator among the entire set of indicators

J.  Projects synthetic assessment indices

K. Project global index calculated
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In order to explain how the weighting system is working we use the following
example with 3 projects (x,y,z) evaluated against the 3 vertical impact categories
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(1,2,3), a small set of variables (6) each one of them evaluated from 2 experts (a
and b):

A. Number of impact categories 3
B. Number of variables/indicators per impact category 1,2,3
C. Total number of variables/indicators 6 =1+2+3

D. Weights (absolute) [1...6] assigned from each expert to the indicators

Impact category |1 2 3
Indicator 1.1 Tot 2.1 2.2 Tot 3.1 3.2 3.3 Tot
A 6 6 1 4 5 1 2 3 6
Experts
B 2 2 3 2 5 1 4 4 9

E. Scores (relative) [0...1000] obtained by projects for each indicator

Impact category | 1 2 3

Indicator 1.1 |21 (22 |31 |32 |33
X | 1000 | 250 | 750 | 330 | 500 | 770

Project y |[500 | 200|500 | 1000 | 400 | 100
Zz | 100 | 900 | 700 | 300 | 200 | 100

In order to build the weighting system to be associated to the projects” indicators,
it is needed to derive the following quantities:

F. Average Weights (absolute) of each impact category (arithmetic mean of
indicators” weights in table D)

Impact category | 1 2 3 Tot
a | 6=6/1 | 2.5=(1+4)/2 | 2=(1+2+3)/3 | 10.5
b | 2=2/1 | 2.5=(3+2)/2 | 3=(1+4+4)/3 | 7.5

Expert

G. Average Weights (relative) of each impact category among the impact
categories (ratio between Average Weights (absolute) and their sum in table
F)

Impact category | 1 2 3 Tot
Expert a |0.571=6/10.5 | 0.238=2.5/10.5 | 0.190=2/10.5 | 1
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b | 0.267=2/75 |0.333=25/7.5 |0.400=3/7.5 |1

H. Weight (relative) of each indicator among each impact category (ratio
between indicator absolute weight and the sum of all weights in the impact

category in table D)
Impact category |1
Indicator 1.1 2.1 22 3.1 3.2 3.3

A 1=6/6 0.2=1/5 0.8=4/5 0.167=1/6 [0.333=2/6 |0.500=3/6
Expert

B 1=2/2 0.6=3/5 0.4=2/5 0.111=1/9 |(0.444=4/9 |0.444=4/9

I. Weight (relative) of each indicator among the entire set of indicators
(product between Average Weights (relative) of each impact category in
table G and the Weight (relative) of each indicator among the impact
category in table H)

Impact category | 1 2 3 Tot
Indicator 1.1 2.1 2.2 3.1 3.2 3.3
A 0.571= | 0.0476= | 0.1904= | 0.03173= 0.06327= 0.095= 1
gt 0.571*1 | 0.238*0.2 | 0.238*0.8 | 0.190*0.167 | 0.190*0.333 | 0.190*0.500
B 0.267= | 0.200= 0.133= 0.044= 0.178= 0.178= 1
0.267*1 | 0.333*0.6 | 0.333*0.4 | 0.400%0.111 | 0.400%0.444 | 0.400%*0.444

J. The calculation of synthetic assessment indices (scale 0-1000) weighted
according to the experts opinion can be now obtained by multiplying and
sum the scores obtained by the project for each indicator (table E) with the
relative weight of each indicator (table I)

Projects
X Y z
842=1000*0.571 | 457=500%0.571 | 265=100%0.571
+250%0.0476 +200%0.0476 +900%0.0476
+750%0.1904 +500%0. 0.1904 | +700%0.1904
+330*0.03173 +1000%0.03173 | +300%0.03173
+500*0.06327 +400%0.06327 | +200%0.06327
Expert +770%0.095 +100*0.095 +100*0.095
657=100070.267 | 373=500%0.267 | 367=100%0.267
+250%0.200 +200*0.200 +900*0.200
+750%0.133 +500%0.133 +700%0.133
+330%0.044 +1000%0.044 +300%0.044
+500*0.178 +400%0.178 +200%*0.178
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| | | +7700.178 [ +100*0.178 [ +100%0.178 |

K. Project global index calculated on the arithmetic mean of the value per
expert in table J

Projects

X Y Z
749=(842+657)/2 | 415=(457+373)/2 | 316=(265+367)/2
This methodology can be used in order to build aggregated indices in every level
of the assessment (impact subcategory, impact category, project level). This option
is implemented in the Self-Assessment Toolkit but it has not been used because
the opinion of the experts imply value judgements; another option in this case is to
use as a weighting system the policy maker priorities (see European Commission)
according to its strategic objectives.

The SAT also proposes another possible weighing system, in which each project

can declare the relevance of each area of impact so that data related to more
relevant areas have a higher weight in the assessment. Considering the reduced
number of projects that participated in the assessment and considering the
necessity to allow a comparison among them, we decided not to use this
weighting system in the SAT. However, the relevance attributed by projects to the
different areas of impact has been considered in analysing the project results and
this information is available for each project and at aggregated level.

3.7.5 Comparisons and benchmarking

At the end of the assessment exercise each project is able to visualise:
e A global performance index
e 8impact indices (4 vertical and 4 transversal indices)
e 17 impact indices for the vertical subcategories
The projects are be able to “drill down” each indices and visualise the results of
the constituting indicators (see paragraph 3.8.2.2).
The results are shown with comparative benchmarks (i.e. mean, variance) that
consider the project peculiarities and the belonging to the groups identified in
chapter 2 and adjusted according to projects and experts feedback. The groups are:
e Instrument typology (STREP, IP, NoE, CSA, CIP-PSP)
e Total cost projects (lower than 2 million €, between 2 and 5 million €,
higher than 5 million €).
e Project development stage (Research, prototyping, commercialisation)
e Direct users (Libraries and archives Museum and curators Researchers,
academia and field experts, Training sector Citizens and end users,
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Creative sector including media institutions and other industries, EU
projects, ICT providers or developers, Policy makers or government
bodies, Other)

e Technological tools developed (innovative tools and methods for 3D
processing, capture and manipulation techniques, tools for preservation
and security, digitisation and access of archives and library techniques,
augmented and mixed reality techniques).

3.8 Data gathering process and instruments

This paragraph introduces a new topic related to the methodology, e.g. how

the information needed for the impact assessment can be collected using the tools
developed. Ad-hoc tools - that converge in the online toolkit — have been
developed. The self-assessment toolkit is not merely constituted by different data
gathering instruments, but it also supports the analysis of the data allowing the
automatic impact self-assessment of DigiCult projects. By using the toolkit,
projects are not only able to enter data, but can also see the results of their
assessment in real time. They can save the results and compare them with their
own previous assessment and with other projects with similar characteristics
(starting date, budget, activity focus, etc.).
This paragraph describes the data gathering process and the interactions with
DigiCult projects’ representatives, their users and the research team. Annex B will
further detail all the functionalities of the SAT, the process followed for
developing the toolkit and the reason why an online toolkit has been preferred to
a simpler online questionnaire.

3.8.1 Data gathering process

The actors engaged in the data gathering are:

e Project coordinators

e Project partners

e Project users (i.e. users of project outputs).
In order to access the dedicated online tool for data gathering, projects
coordinators receive a username and a password. With these credentials they
access the dedicated tool in which they are asked to enter required information
and answer questions. From previous experiences (EU funded support actions
ERINA+® and SEQUOIA3%) we learned that project coordinators do not always

33 http://www.erinaplus.eu/
34 http://www.sequoiaproject.eu/
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have all the requested information to reply to all questions. For some information
they need to contact other persons in their consortium, such as e.g. the
exploitation expert, the financial coordinator or the scientific coordinator. For
other information, is necessary to contact all partners and gather data from them,
i.e. a list of scientific papers submitted to journals with impact factors. In order to
support them, the tool enables project coordinators to assign specific questions to
specific project partners (which receive the credential for entering the data) and
ask partner to fill-in questions addressing them directly.
When project partners enter information in the web tool, the project coordinator is
then able to validate the data and to save the information in the system.
We believe in the necessity of engaging projects users in the self-assessment. With
the term “projects users” we refer both to direct users engaged by the project in its
pilots and proof-of-concept activities, as well as potential users that the projects
consider relevant for its sustainability and exploitation strategy. Users can access
another tool that gathers their evaluation of the projects outputs and collect
information about the benefit derived by using a specific project output. The data
are gathered in an anonymous way and the project coordinator only see the
aggregated assessment made by their users. This assure projects’ users the
maximum freedom of expression.
The data gathered through the SAT were used by the DigiCult projects for their
self-assessments and by us for:

e Analysing the DigiCult domain at aggregated level.

e Analysing each project.
The results of these analysis are reported in chapter 4 and 5.

3.8.2 Project Self-Assessment Tool (Tool 1)

The first tool allows the acquisition of project information. It has been
structured to guide the users in gathering the information with simple wizard (a
guided procedure). We designed and developed the tool by dedicating particular
attention to user experience in order to make the tool as simple and intuitive as
possible.

3.8.2.1 Why a Self-Assessment Tool?
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Starting from the needs identified in the previous paragraphs, we analysed

different tools and instruments to gather data from the users. The simplest choice

would have been to create a questionnaire, but we understand that especially for

the data collection made by the coordinator and partners, they need a more

evolved tool. For these reasons, we have taken into consideration to develop a

toolkit, a web based application, for the data collection process.

In the table below, the pros and cons of the two solutions are reported.

PRO

CON

Questionnaire

It is simple

The user has the
knowledge of the system
and is accustomed to use
it

Low flexibility

It does not allow the
delegation of the
settlement of the
information

It does not provide
different levels of

access for users

It does not provide a
tool for real-time
reporting and data
analysis is generally
done when the
questionnaire is

closed

Toolkit

Flexibility and scalability

Can provide different
levels of user access

It allows to provide a real-
time output

It can be designed to
allows the users to collect
the information in

different time frames

The users will need
to be trained in order
to use the tool in an
effective way

The tool
development require
a considerable
amount of time
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(snapshots) on which can
be made different
statistics

e It can include a reporting
system

Table 16 - Questionnaire vs. Toolkit

The choice was to adopt a Toolkit to collect the information about the projects.
During the selection process it was analysed the user experience with complex
toolkit and we decided to make it similar to a questionnaire.

Since we evaluate the project at different phase of its development, in order to
analyse the perceived efficiency of the users, the Toolkit has been created for
freezing and saving snapshots. This feature allows the users and projects to save
the data entered by users up to a certain time frame, use them in current
evaluations and mark the beginning of the collection of new data when the project
is changing lifecycle phase or when it reaches a new milestone.

3.8.2.2 The platform in detail

The platform for data gathering and project assessment, outlined and
described at a high level in the precedent paragraphs is shown in the figure below.
It consists of different web applications, with different users grants. The
framework is based on Linux and Apache web server. The programming language
used for the development of the toolkit and users questionnaire is PHP. The user
authentication has been done using LDAP system, in order to manage big number
of users and group membership (projects and roles on the project) in an easy

manner.

Data are stored in a mySQL database system. Two different databases are created
to store users data and projects data.
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Figure 17 - The MAXICULTURE platform

Login procedures
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Projects Coordinators

Projects Partners

axicylture Staff

The accessing page of the Toolkit is the login page, where each collaborating
project insert username and password provided by MAXICULTURE technical
staff (on request). Username and password are given firstly to the Project
Coordinator, but also to one representative for each partner that has to fill in the
questions specifically addressing the partners. The project coordinator request to
the technical staff to provide username and password to the partners by providing

the following information:

¢ Name of the company/research institution

e Name of the representative

e Representative email
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Figure 18 - MAXICULTURE Login page

Welcome page

By entering username and password in the login page, the user is directed to

the Welcome page of the Toolkit that shows the general information about the
Toolkit. On the left of the page, there are the 9 sections of the Toolkit: Project
Information, Start your assessment, Economic Impact, Impact on Society, Impact

on DigiCult & Creativity, Impact on Technology, Last Section, Assessment and

Reports.
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[Cma);;e] PEVATY Assess Your proJECT [REEVOEEY

RUser surokieis (Maxicultore Coordinator) | D) User s

= Welcome to the Self-Assessment Toolkit..Let's
- Begin!

Figure 19 - MAXICULTURE Welcome page

How to use the sections

By clicking on a section (on the left column, Figure 20), the Toolkit
automatically opens a drop down menu with other sub-sections. The user has to
click on all the sub-sections in order to access one by one to all the questions and
reply to them. For example, as showed by the following figure, by clicking on the
Project Information section, the Toolkit will show several sub-sections: general
information, duration and maturity, consortium, collaboration with other projects,
additional information about partners, main focus, stakeholders, management and
monitoring. As mentioned earlier, the user is requested to put in order of
relevance the three area of impact (economic impact, impact on society and impact
on DigiCult and technology), similarly the user is also requested to put into order
the different subcategories of Impact on society. By doing this the use, not only
attribute a different weight to the corresponding section, but also modify the order
in which the section (and the related questions will appear). In this was, if a user
decide to prioritize economic impact on impact on society, the questions related to
economic impact will appear at the beginning of the tool and the question related
to impact on society will follow.

The section about the Assessment aims to gather the final information to proceed
with the assessment of the project, such as the assessment type (up to date or
considering the entire duration of the project). The final section of the Toolkit,
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named Reports shows the assessment of each project that are then compared to
other projects results and/or on a time basis analysing all the results obtained by
the project on a specific timeframe. The information about the perceived efficiency
collected through the Users Data Gathering Interface is included in the reports.

[Cmaﬂe] As0uT Us [ESERTITTZANEA HELPDESK SYSTEM

x. Welcome to the Self-Assessment Toolkit..Let's
= Begin!

Figure 20 - MAXICULTURE sections explanation

The tool can be used by project coordinators and by project partners. Project
coordinators enter the information needed, and are be able to ask to specific
partners (one or more) to fill-in specific sections. For example, about scientific
production, the coordinator can ask to each partner to indicate, in the dedicated
section, the papers with impact factor published in the last year. In this way the
coordinator is able to have all the information in a single place, without collecting
the information before entering in the SAT. The project coordinator is able to view
all information inserted by project partners, with the exception of specific
information that can raise issues of privacy and commercial issues (for example,
questions related to the business model or growth in turnover generated by the
participation to the project). The project partners can insert their specific
information, as requested by the tool, and can see all the information of the project
inserted by the project coordinator. The wizard interface guides the user through 5
sections of information acquisition, at the end of which the user can set the
parameters for the assessment and launch the project assessment.

The first two sections are the focal point of the tool. They enable and give shape to
all the other sections. In the first session the user have to provide basic information

107

BLOG



CHAPTER 3

about the project (project budget, start date, end date, previous experience in the
DigiCult domain, etc.). In the second session the user (project coordinator) has to
rate the relevance of the three areas of impacts for the project. The project
coordinator will do it by ranking in order of relevance the "icons" related to the
impacts: economic impact, impact on society and impact on DigiCult domain and
technology. She/he will also list the main outputs of the project. These two
questions are fundamental because they dynamically generate the sections 3, 4
and 5 of the questionnaire, used to gather information about the single impacts.
The users can modify the information filled in these sections at any time by adding
or removing output, or changing the order of importance of the impacts. This
change the results of his assessment. As already mentioned, the relevance the
project coordinators attribute to each area of impact can be used for creating a
weighting system that can personalise the methodology to project priorities. In
fact, not all the projects expect to have the same degree of impact on all the four
areas (social, economic, DigiCult and Creativity and technological).

[Ctﬂ?::e] BouT Us ESESRVIETTV N HELPDESK SYSTEM

< Prioritise your impacts

tmpacten secisty

assessment Imeact on DIGICuIt
& Creativity

Figure 21 - SAT second session
Project assessment and reports

The last section of the tool shows the result of the impact assessment, i.e. the
expected impact of the project under analysis. The project coordinator can select
the type of report that wants to create: she/he specify the required parameters
such as periods to be considered and means of comparison, and generate the
report. There are two different types of reports, the temporal one, which allows
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projects coordinators to make a comparison between their assessments over time,
useful to look at the evolution of the project, and the intra-project one that allows
them to compare their project with other projects. During the generation phase of
the latter report, users are able to select the types of projects with which to
compare:

e with similar budget

e Dbelonging to the same typology of funding scheme (STREP, IP, etc)

e with similar users

e developing similar typologies of technology

e that are at the same stage of development (research, prototyping, on the

market).

Projects are also able to see the results of the project users assessment and
compare their perception of project impact with the perception of their users. The
assessment made by projects users is based on the information gathered from the
tool n.2 (User data gathering interface) that is described in the next paragraph.

The self-assessment report visualizes the results of a project accordingly to all the
indices and indicators considered by the methodology. Moreover, in the report,
the project will be able to see how many of its users filled in Tool 2 and - when a
mean of comparison is selected — the number of projects used for the comparison.

[Cmfﬂe] agouT us WECERTVETLTERE HELPOESK SYSTEM

-------

Figure 22 - Impact self-assessment report generated by Tool 1

The SAT is able to provide visualisations of data with a deep level of granularity
through the following tree structure that is able to show how the indices are
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composed and which of them are over performing and under performing with
respect to the average. In this way the user is able to clearly understand the
strengths and weaknesses of its project and identify the needed actions.

O Integration Of The Project With Standards And
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Figure 23 - Indices and indicators tree visualisation

3.8.3 User data gathering tool (Tool 2)

The user data-gathering tool shows a simple interface. Basically, it appears
like is an online questionnaire structured both for single users and organizations.
By using this tool, projects users are requested to provide their opinion about the
output/services they use and their potential impacts. This second tool gathers also
some basic information about projects users (working profile, age, nationality and
so forth).

DigiCult projects will be able to contact their users autonomously by sending
them an invitation by email and by providing a link for accessing the user data-
gathering tool if they prefer to engage their users on their behalf.

The information gathered by this tool is used during the assessment of the projects
and are shown, when available, in the assessment report.
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3.9 Social Network Analysis

The above mentioned evaluation techniques and the related literature on
have focused on how the information about costs, returns, risk, efficiency, and
legitimacy influences the extent of innovation diffusion. These theories largely
ignore, however, the possibility that this information is channeled by social
networks only to certain potential adopters [Abrahamson and Rosenkopf, 2007].
Consequently, we still know little about when and how the structure of social
networks can influence the extent of an innovation's diffusion by determining
which network participants can become aware of information about this
innovation and adopt it [Granovetter 1985, 1992]. As introduced in par. 1.3.4. it is
also important to capture the effects in terms of knowledge circulation and sharing
generated by the innovation activities carried out by DigiCult projects. The use of
Social Network Analysis in innovation research has been mainly motivated by the
need to explain or simply describe causal mechanisms related to innovation that
may produce effects at the level of an innovation system such as the DigiCult one.
It is not the objective of this paragraph to discuss what innovation is according to
Schumpeter’s definition (par. 1.1) nor the different possible definitions of causal
mechanisms. A causal mechanism is a theory or an explanation, and what it
explains is how one event causes another [Mouw, 2006]. Thus, a causal
mechanisms related to innovation is the study of the process by which “social
proximity” has an effect on “knowledge spillovers” or, another example, the
process by which “network structure” shape or affect “innovative output.” What
is meant by the words between quotes depends on the theory chosen to formulate
the research question relative to the causal mechanism under study. In many
studies, the causal mechanisms are the process by which interaction(s) or
relation(s) between agents, products, or pieces of knowledge (patents, individuals,
firms, organisations, or sectors) causes another event such as the creation of
something new, e.g., new knowledge, new organisations, new sectors, and new
combinations. From this point of view, statistical analysis cannot help for studying
these interactions or relations between agents because it is an analysis based on
the inputs and outputs of the causal mechanism under study but not the causal
mechanism itself and statistics tend to consider the causal mechanism under study
as a black box.

3.9.1 SNA: main concepts

We briefly introduce the main concepts that we will use for the SNA that will
be developed in chapter 4 on the base of data gathered through the SAT.
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10.

11.

Betweenness. The extent to which a node lies between other nodes in the
network. This measure takes into account the connectivity of the node's
neighbours, giving a higher value for nodes which bridge clusters. The
measure reflects the number of people who a person is connecting
indirectly through their direct links.

Bridge. An edge is said to be a bridge if deleting it would cause its
endpoints to lie in different components of a graph.

Centrality. This measure gives a rough indication of the social power of a
node based on how well they "connect" the network. "Betweenness",
"Closeness", and "Degree" are all measures of centrality.

Centralization. The difference between the number of links for each node
divided by maximum possible sum of differences. A centralized network
will have many of its links dispersed around one or a few nodes, while a
decentralized network is one in which there is little variation between the
number of links each node possesses.

Closeness. The degree an individual is near all other individuals in a
network (directly or indirectly). It reflects the ability to access information
through the "grapevine" of network members. Thus, closeness is the inverse
of the sum of the shortest distances between each individual and every
other person in the network. The shortest path may also be known as the
"geodesic distance".

Clustering coefficient. A measure of the likelihood that two associates of a
node are associates themselves. A higher clustering coefficient indicates a
greater 'cliquishness'.

Cohesion. The degree to which actors are connected directly to each other by
cohesive bonds. Groups are identified as ‘cliques’ if every individual is
directly tied to every other individual, ‘social circles” if there is less
stringency of direct contact, which is imprecise, or as structurally cohesive
blocks if precision is wanted.

Degree. The count of the number of ties to other actors in the network.
(Individual-level) Density. The degree a respondent's ties know one another/
proportion of ties among an individual's nominees. Network or global-level
density is the proportion of ties in a network relative to the total number
possible (sparse versus dense networks).

Flow betweenness centrality. The degree that a node contributes to sum of
maximum flow between all pairs of nodes (not that node).

Eigenvector centrality. A measure of the importance of a node in a network.
It assigns relative scores to all nodes in the network based on the principle
that connections to nodes having a high score contribute more to the score
of the node in question.
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12. Local bridge. An edge is a local bridge if its endpoints share no common
neighbours. Unlike a bridge, a local bridge is contained in a cycle.

13. Path length. The distances between pairs of nodes in the network. Average
path-length is the average of these distances between all pairs of nodes.

14. Prestige. In a directed graph prestige is the term used to describe a node's
centrality. "Degree Prestige", "Proximity Prestige", and "Status Prestige" are
all measures of Prestige. See also degree (graph theory).

15. Radiality. Degree an individual’s network reaches out into the network and
provides novel information and influence.

16. Reach. The degree any member of a network can reach other members of
the network.

17. Structural cohesion. The minimum number of members who, if removed
from a group, would disconnect the group.

18. Structural equivalence. Refers to the extent to which nodes have a common
set of linkages to other nodes in the system. The nodes don’t need to have
any ties to each other to be structurally equivalent.

19. Structural hole. Static holes that can be strategically filled by connecting one or
more links to link together other points.

The software use for carrying out the SNA on DigiCult domain was UCINET6%.

35 https://sites.google.com/site/ucinetsoftware/home
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Chapter Four - The Assessment of the DigiCult domain

In this chapter we describe the main characteristics of the DigiCult and
Creativity domain. As mentioned, the analysis that follows is an overview of the
results achieved by the projects in the DigiCult and Creativity programme and do
not represent an assessment of this area.

The following table lists the projects that we were able to invite to perform the
socio-economic impact assessment. They are divided by Call and main research
topic and included in the DigiCult domain. 19 projects completed the self-
assessment exercise and the following paragraphs report the aggregated results of
the analysis performed on this sample. Even though this analysis is limited to the
projects that agreed to participate to the self-assessment it can provide useful
indications on  future actions also at the programme level
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Call1 Call 3 Call 6 Call 7 Call 8 Call 9 Europeana
IMPACT 3D- RE@CT 3D-PITOTI
PAPYRUS COFORM SCENE INSIDDE
PRESIOUS
Digitisation technology RePlay
Rovina
tranScriptorium
I-Treasures
V-City CHESS CULTAR
CULTURA PHENICX
.. . DECIPHER TAG CLOUD
Digital Cultural Experience PATEHS EEXCESS
AXES meSch
Treble- DL.ORG V-Must.net | GameArch 4C
CLEF DigiBIC MiRes eCultvalue
Support Activities SUCCEED
MAXICULTURE
Prelida
Presto4U
Intelligent environments stimulating and enhancing IdeaGarden
human creativity Collage
EFG1914
ED Local
Europeana EU Sereen
EU  Screen
XL
ECLAP
Human-computer interfaces for the Cultural and Creative TOSCA-MP
industries VENTURI

Table 17 - DigiCult projects identified for participating in the self-assessment
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4.1 General information about DigiCult and Creativity projects

Considering the instruments of funding offered by the EC in the calls under analysis,
48% of the projects are STREP (small and medium-size research projects), 26% are CSA
(coordination and support actions), 17% are IP (large research and development projects)
and 5% are Network of excellence (NoE)®*.

5%

m CSA
= STREP

21%

IP

NoE

Figure 24 — Instrument of funding

The EU funds allocated to the 19 projects considered amount to 52.475.448 Euro, for an
average budget for each project of 2.761.866, which reflects the sample that is mainly

represented by medium-size projects (STREPs) and support actions (CSAs).

Projects can be grouped also accordingly to their research topics. For this reason,
respondents were requested to select their main area of research by using the categories
offered by the EC (http://cordis.europa.eu/fp7/ict/creativity/creativity-projects en.html).

The figure below shows that the majority of the respondents is working on Digital cultural
experience and virtual heritage (selected by 9 projects), 4 projects focus on digitisation
technologies and 4 on Digital preservation. Two focus on Intelligent environments and

stimulating and enhancing, while 5 are support actions.

Intelligent environments stimulating
and enhancing human creativity

Support activities _ 5

Digitisation technologies [N 4
Digital preservation [N 4

Digital cultural experiences and
Virtual Heritage

0 2 4 6

Figure 25 — Research topic

3 In our sample there are also two Europeana projects (ECLAP and EUScreenXL) that do not belong from any specific

instrument. According to their characteristics we have considered them respectively as a STREP and as an IP.
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We used the description they provided of their main problems, the research issues they
are addressing in order to create the tag cloud that follows. The projects are so different
one from each other, in terms of goal and topic covered, that the only words they have in
common are content, digital, cultural, technology and community. In the second part of
this deliverable, a detailed description of project topics and objectives is proposed, this tag
cloud is here proposed only with the aim of representing the diversification and the
multiplicity of the subjects under investigation in the assessed projects.
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Figure 26 — Tag cloud generated using the answer to the question: What is/are the problem/s your project
will address/contribute to solve?

4.2 Duration and stage of development

We asked the projects to indicate the development stage in which they were at the
time of the assessment. The possible options were: research, prototype and product
development. This information is important in order to have an idea of the expected
impacts. In fact, there are more impacts related to the research phase (such as scientific
papers). Economic impacts only emerge when project outputs are fully developed and
commercialised or sufficiently defined to make possible an estimation of the market
exploitation
The large majority within the sample are in the research phase (58%), 21% of them are
developing or have developed prototypes and 21% are in the product development stage.
Considering the absolute values, we have 11 projects in the research stage, 4 in the
prototype stage and only 4 in the product development stage.
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Figure 27 — Projects’ stage of development

m Research
= Prototype

Product
development

This data can be, at least partially, explained by the fact that the
respondents are still on-going.

68%

= Closed
projects
On-going
projects

Figure 28 — On-going and closed projects

majority of the

The figure below shows the duration and the timing of the projects. Most of the projects
entered their information in the SAT in September 2014, so that only one of them was
actually close to the end of the activities. The Table 18 shows the timeline of the projects
that were still on-going during the evaluation phase or that concluded their activities after
2012 (Treble-CLEF ended the activities in 2009).
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INSIDDE

i-Treasures

Maxiculture

meSch

PHENICX

Prelida

SUCCEDD

TOSCA-MP

tranScriptorium

Table 18 — DigiCult project starting and closing date

4.3 Projects Consortia and collaborations

Considering the 19 projects, 185 organisations participated to DigiCult and creativity
projects. This indicated large consortium had an average number of participants of 9
organisations. The large majority belong to the EU 12 member states’” (80%), 17%
represent countries of the enlarged Union and 3% are extra-European countries. As shown
in the table that follows, UK, Italy and Germany are the most represented countries.

3%

= old EU (12)
" new EU
extra EU

Figure 29 — Typologies of countries represented in the analysed consortia

57% of the organisations participating in DigiCult and creativity projects come from the
education and research sector, 11% is represented by SME, 5% by large enterprises and
27% aggregates other typologies of actors. The presence of numerous education and
research organisations is coherent with the fact that most of the projects consider
themselves as mainly research projects.

37 Italy, United kingdom, Germany, The Netherlands, Spain, Greece, France, Belgium, Denmark, Portugal, Luxemburg
and Ireland
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5 m SME
27% / = Large enterprise
Education/
research
S7% Other

Figure 30 — Projects partners for typology of institution

44% of the respondents participated in previous DigiCult and creativity projects.
Therefore the majority of organizations are new to the sector, indicating that the DigiCult
domain is open to new actors and new project partners. 10 out of 19 project coordinators
have in their consortium at least one partners with whom they already collaborated in
previous projects. In other terms, half of the consortia considered build on pre-existing
collaboration networks. 8 projects build on previous projects that can be considered
predecessors of the actual ones.

We will see in the section dedicated to the network analysis the collaborations among
projects (see paragraph 4.6.2.5); here it is sufficient to say that 16 projects indicated at least
one project with whom they are collaborating; few projects — among which the support
actions — mentioned 5 or more collaboration links. We also asked to project coordinator if
they were connected to any regional growth or innovation cluster.

4.4 Stakeholders and end-users

Considering now projects” stakeholders (i.e. organisations, groups or individual which
have interest for the projects’ outputs without being the direct final users) 11 projects
indicated — not surprisingly - cultural heritage institutions as main stakeholders whereas
6 projects indicated equally research and field experts, ICT providers, developers and
other ICT-related actors, other EU projects, library and archives and university and
research centres. Policy makers/government and are indicated by 4 projects. The creative
sector is mentioned only by 2 projects, the same for the option “citizens”.
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Citizens

Researchers and field Experts
Curators

Policy makers or government..
Enterprises of sectors other..
ICT providers, developers and..
EU projects

Creative sector

Training sector

University and research centers
Museum

Cultural heritage institutions
Libraries and archives

Figure 31 - Project stakeholders

Considering now the end-users, we can see that citizens are mentioned by 8 out of 19
projects, and, together with curators and museums, they represent the main users of the
assessed projects. Also the creative sector, underrepresented in the stakeholders figure,
compare it as a relevant end-user for 6 projects.

Citizens
Researchers and field Experts
Curators
Policy makers or government..
ICT providers, developers and..
Enterprises of sectors other..
EU projects
Creative sector
Training sector
University and research centers
Museum
Cultural heritage institutions
Libraries and archives

Figure 32 - Project end-users

4.5 Prioritisation of DigiCult projects impacts

Projects were asked to prioritise their expected impact. The prioritisation system allow
to order the four impacts allowing them to give the same position (for example 2 impact at
the first place, 1 at the second and 1 at the third). According to this exercise, the result was:

e 13 projects declared to expect a primary impact on DigiCult and Creativity domain;

e 5 projects declared to expect a primary impact on Society;

e 4 projects declared to expect a primary impact on Economy;
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e 1 project declared to expect a primary Technological impact.
This exercise is useful for comparing the actual results described in the following
paragraphs against projects expectations.

4.6 Domain assessment according to the 8 vertical and transversal indices

The overall average score obtained by project is 282,99. The value is expressed in a 1-
1000 scale, therefore there are surely margins for the improvement of the overall domain
performance. On the other hand, it is necessary to point out that the statistical techniques
used to normalise the values of projects having different dimension and magnitudes (for
example hundreds vs millions of users) may have flatten the scores. These results must be
always be read in a comparative manner. The continuation of the assessment exercise and
the enlargement of the sample could then provide even more interesting results.

Looking at the data with a breakdown among the identified cluster, the projects that are
the most promising in terms of aggregated impact have these characteristics since they:

e are in their research phase;

e have a budget higher than 5 million euros;

e are STREPs;

e focus on “Intelligent environments”.

287

N

Product development

Research 323

0 50 100 150 200 250 300 350

Figure 33 - Aggregated assessment by project phase
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0 50 100 150 200 250 300 350

Figure 34 - Aggregated assessment by budget class

263
0 50 100 150 200 250 300 350

Figure 35 - Aggregated assessment by instrument type
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Figure 36 - Aggregated assessment by project focus
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In the following paragraphs, the same kind analysis will be broken down at the level of
single impact and transversal indicator.

4.6.1 Economic impact

The average score obtained by the projects for the impact on economy is 296,56 (on a
1-1000 scale.)
Among the sub-indices that form the Economic impact, the domain obtains a quite high
value on the capacity to improve the Business performance (526,67) and on the impact on
Employment (442,22). Rather low values are scored by the indices on Competitiveness,
Regional attractiveness and tourism and Impact on Cultural and Creative Industries.
The projects that are the most promising in terms of economic impact have the following
characteristics. They:

e are in their research phase;

e have a budget less than 2 million euros;

e are Coordination and Support Actions;

e focus on support activities even if also the focus “Intelligent environments” is quite

promising.

Product development 290

0 50 100 150 200 250 300 350 400

Figure 37 - Economic impact by project phase
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Figure 38 - Economic impact by budget class

CSA 394

NoE 246

STREP 309

211

|

100 200 300 400 500

o

Figure 39 - Economic impact by instrument type
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Figure 40 - Economic impact by project focus
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These results look coherent considering the nature and the size of CSA projects.

4.6.1.1 Impact on Regional Attractiveness and Tourism

Only 3 projects declared to have an Impact on Regional Attractiveness and Tourism;
these three projects have an impact on 10 regions in Europe. Only 1 project declared to
have the highest impact on regional attractiveness and tourism and another one indicated
to have a medium impact on regional attractiveness and tourism

4.6.1.2 Impact on CClIs

Within the framework of Cultural and Creative Industries, 3 projects declared to have
the highest Impact on CCls (mainly on increasing the access to Finance, the access to
market for CClIs, by actively involving CClIs professionals in the development of digital
tools) and other 4 projects declared to have a medium impact on CCIs and the main work
is on developing more innovative tools for CCls.

4.6.1.3 Impact on employment

Only 2 projects declared to have the highest Impact on employment (mainly on
increasing the percentage of people employed in the domain, improving the working
practices of CCIs and of other organisations, improving the reciprocal understanding
between ICT experts and CH experts). In total these projects hired 5 researchers, 3 young
researchers, 2 people were recruited specifically for the project under assessment and have
generated a new job place. Moreover, 5 projects declared to have a medium impact on
employment and they mainly improve the working practices of CCIs and of other
organisations as well as the reciprocal understanding between ICT experts and CH
experts. In total these projects hired 14 researchers, 17 young researchers, 11 people were
recruited specifically for the project under assessment and have generated 8 new job
places

4.6.1.4 Impact on business performance

Within the context of business performance, 7 projects declared to have an impact on
improving existing services, 8 projects will better target stakeholders” needs. Furthermore,
7 projects declared to have an impact on innovation transfer. Finally, 6 projects have an
impact on creating new products, on keeping pace with competitors and on reducing the
time needed to deliver a service. 17 young researchers, 11 people were recruited
specifically for the projects under assessment and have generated 8 new long term job
places.
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4.6.1.5 Impact on competitiveness

Only 6 projects declared to have developed a business model for the project, 3 projects
declared that the R&D activities helped the consortium to create new market opportunities
(such as informal and collaborations, new products for SMEs) and 5 projects have
developed a business plan for the project.

4.6.2 Impact on Society

The average score obtained by the projects for the impact on society is 274,27 (on a 1-
1000 scale.)
Looking in detail the areas composing the impact on society (see figure below), it appears
that the areas in which the projects have the major impact are “Learning and Human
Capital”, followed by “Policies”, while the areas with the lower impact are “Social
Inclusion” and “Knowledge Creation and Sharing”. Even if the results in terms of social
inclusion are not surprising considering that this is not considered priority topic, we were
expecting higher results in terms of knowledge creation and sharing, considering the
research nature of the majority of the assessed projects.

Policies 356,5
Other Sectors 258,7
Intercultural Dialogue, 232 1
International Relations and.. !
Knowledge Creation and Sharing 207,2
In the Way Citizens Experience
Culture 273,2
Learning and Human capital 389,8

Social Inclusion 202,3

0 100 200 300 400 500

Figure 41 - Average impact of DigiCult projects on the various areas of social impact

The figure below presents the number of projects (out of 17 projects which responded to
the questions related to social impacts), which selected the various sub-category of social
impact as areas in which they foresee to have an impact. As a consequence, it is reasonable
to expect a higher impact in terms of knowledge creation and sharing. We will better
analyse this result in the next paragraph.
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Policies 13

Intercultural Dialogue,

International Relations and.. 12

Knowledge Creation and Sharing 16

In the Way Citizens Experience

Culture 14

Learning and Human capital 15

Social Inclusion 15

0 5 10 15 20

Figure 42 - Areas of impact in which DigiCult projects expect to have an impact

In the next paragraphs, we will report the results related to the sub-categories of social
impact.

4.6.2.1 Impact on Social Inclusion

Only 2 projects declared that their outputs might contribute to the inclusion of

categories of people at risk, which explains the low results obtained by DigiCult projects
in this area.
Moreover, 7 projects declared to pay attention to gender equality issues, but only 1 project
carried out a specific Gender Equality Action (linked to actions realized at national level
for public bodies” employees). This topic is almost absent by the work of DigiCult projects.
As already mentioned, attention towards this aspects were not requested but,
nevertheless, the high potentialities of art and new technology of reducing the gaps
between those who participate in social life and those excluded (or risk to be excluded)
deserve a greater attention in future projects.

4.6.2.2 Impact on Learning and Human Capital

As presented above, Learning and Human Capital is the area in which DigiCult
projects have the major impact.
Overall, 11 projects organised training activities, for a total of 2.275 hours. A project
declared 1.800 hours of training and if we consider it an outlier and we eliminate it, the
average of training hours amounts to 47,5 hours, and 594 persons were trained. An
average of 54 persons per project have been trained.
Besides the training activities, 14 projects declared that their outputs improve the skills of
people already employed within or outside the consortium, 7 projects that they support
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the personal development of their users and 5 projects that they support faster and more
efficient acquisition of competencies.

Regarding the competencies linked to creativity, only 4 projects declared that they support
the acquisition of specific skills in the context of creative professionals and 3 that they
support personal and organizational creativity (see figure below).

In synthesis, it is possible to say that the assessed projects pay attention to transferring
their output trough training activities but more have to enhance to link such activities with
the needs of the creative sectors and of the creative professionals.

Support faster and more efficient
acquisition of competences

Improve the skills of people already
employed within or outside the 14
consortium

Support personal and organisational
creativity

Support the personal development of
users

Have an impact on students and their
performances

Support the acquisition of specific skills
in the context of creative professionals

0O 2 4 6 8 10 12 14 16

Figure 43 — Impact of DigiCult projects on learning and human capital

Finally, while 16 projects declared that their outputs are integrated with
standards/guidelines for digital competences, digital literacy and eSkills, only 3 projects
consider that they will contribute to the reduction of digital divide and the promotion of
digital competences and eSkills. The attention to the digital divide was not explicitly
requested by the EC call; nevertheless it can be suggested to projects to invest in the
reduction of digital divide: a wider ICT uptake at social level is the condition sine qua non
for the increase of ICT services in the cultural heritage sector.

4.6.2.3 Impact on the Way Citizens Experience Culture

This dimension is a crucial one as it is related to a core expected impacts of DigiCult
projects. 7 projects declared that they change the ways citizens experience culture, mostly
thanks to the use of advanced technologies to gather or to present cultural heritage,
providing access to knowledge/heritage normally non accessible to citizens and engaging
citizens in the creation of content.
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In particular, 4 projects dedicate 80% or more of their budget to make resources available
in a more personalized/adaptive way, while in average, projects focusing on this issue
dedicate 34,25% of their budget on these activities.

Regarding more precisely the access to cultural resources, 9 projects will contribute to
increase the number of people accessing cultural resources, with an average increase of
30,4% in the number of people accessing cultural resources, and an average increase of
22,2% in the time spent consuming cultural resources. These results are promising, even if
limited to a relatively small number of projects.

4 projects declared that they will increase the consumption of cultural heritage of persons
belonging to categories at risk of social exclusion, and 8 will increase the consumption of
cultural heritage by children and young people. The attention for children and categories
at risks of social exclusion is important in order to diversify and enlarge the audiences for
cultural heritage events and institutions.

Regarding the interpretation and creation of cultural and scientific content, 8 projects
declared that they support citizens and organizations in the interpretation of cultural and
scientific content. These projects provide an easier access to information about cultural
resources and their interpretation, and facilitate the analysis of these resources, the
organization of exhibitions and the visualization of cultural content.

Moreover, 6 projects declared that they support citizens and organizations in the creation
of cultural and scientific content. In particular, they provide tools that enable end users to
comment, interact and re-interpret cultural content. They also consider that the wider
access to a major education on different and new cultural content provided by the projects,
can be a source of inspiration for the creation of new content.

4.6.2.4 Impact on Knowledge Creation and Sharing

The relatively low score obtained by projects in terms of knowledge production and
sharing (207,2) is explained, first of all, by the fact that no project indicated publications in
journal with impact factor. If on one hand, this may indicate the need to spend a higher
effort in order to produce publications on journal with impact factors, on the other hand, it
is also true that most projects are far from the end of their activities and this kind of
publication - which ask for a big investment in terms of effort and time — is usually done
when projects results are available, i.e. at the end of the project.

Regarding the number of peer-reviewed articles, the projects under analysis published 160
peer-reviewed articles, for an average of 8,4 articles per project. Considering the number
of 78 researchers involved in the project activities, the average number of peer-reviewed
article per researcher is 2, that is quite low. The projects indicated also a total of 71 other
scientific publications (non-peer reviewed articles, books, book chapters, conference
proceedings and other electronically published or printed scientific outputs), for an
average of 3,74 publication per project.

As already mentioned, considering these results, it is important to take into consideration
also the fact that 11 projects out of 19 are still on going and have not yet finished their
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research activities. It is likely that the projects scientific production will increase in the
coming months after the completing of their research phase.

Regarding research activities, 8 projects declared that they improve research processes. For
example, their outputs will facilitate the analysis of content thanks to the interaction
between technology and people, they will promote the creation of links between different
research sectors and they will provide a better understanding of research costs. Moreover,
7 projects declared that they allow research activities that would have been otherwise
impossible.

9 projects consider that interdisciplinary activities are very relevant in their project and 7
projects carry out or stimulate an interdisciplinary use of cultural contents and resources.
The number of projects that consider interdisciplinary activity as relevant is positive, but
more should be done in this direction as DigiCult is, per se, an interdisciplinary sector so
that all projects should be more aware of this and include in their consortia non-ICT
experts.

Finally, regarding the transfer of knowledge to wider audiences, 9 projects published
articles on non-specialized magazines and on newspapers, for an average of 8,9 articles by
project. 6 projects appeared on TV at least once. However, only 5 projects developed tools
to support citizens and/or communities in the creation of cultural and scientific content.

4.6.2.5 Impact on Intercultural Dialogue, International Relations and
Social Capital

Regarding Intercultural dialogue and relations within the European Union, only 9
projects declared that they contribute to the creation of a European culture and support
the integration of the various national identities. This result is rather low considering the
role culture could potentially play in strengthening the European Union construction and
citizenship.

This is confirmed by the fact that only 6 projects established collaborations with local
actors. This data demonstrate that the projects did not develop many relationships with
actors outside the research sector and remain little connected to the local European
realities.

In parallel, DigiCult projects have a positive impact on the social capital of its actors.
DigiCult collaborations and Social Capital was analysed by applying the Social Network
Analysis (SNA) approach, considering firstly the collaborations declared among the 19
projects under assessment. The figure below visualise such relationships excluding
relationships with projects others than DigiCult projects.

As evident, MAXICULTURE plays a relevant role in terms of number of collaborations
and in terms of centrality. However, few projects (exactly 4) indicated MAXICULTURE as
a project with whom they are collaborating. The question proposed in the SAT left the
concept of collaboration open, indicating any kind of formal or informal collaboration so
that it is likely that many projects did not consider the testing of SAT and the provision of
data for the self-assessment as a form of collaboration.
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This network has 30 nodes; the network density is low and is equal to 0.078 (the network
density varies from 0 to 1 were 1 indicates a network in which all the nodes are
reciprocally connected). The network is quite centralized, around MAXICULTURE, and
the centrality coefficient is 0,766 (it also vary from 0 to 1 were one is a network fully

centralised around a single node).
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Figure 44 - Collaboration network with MAXICULTURE
After having eliminated MAXICULTURE we see a different picture, where eCultValue,

another support action, is able to link some projects and where some pairs of projects
emerge (Figure 45).
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Figure 45 - Collaborations without MAXICULTURE

In this second network the number of nodes is 16, the network density is 0.092 (it is higher
than in the previous network only because the number of nodes decreased) and the
network centrality is 0.352. The level of collaboration among DigiCult projects appears low
if compared with similar analysis run in other ICT domain (in SEQUOIA, ERINA+ and
IA4SI projects). This situation should be improved: thanks to more effective collaboration
projects could avoid duplications, reduce their costs (for example, co-organising events
and test-beds) and maximise their impacts by combining and exchanging resources and
outputs. In this sense, the EC can have an active role by organising ad hoc meetings
among project and by asking them to converge on selected activities and topics.

We will now consider the predecessors of the 19 projects under assessment, i.e. projects
that pave the way to the actual ones. The arrows indicate the identified predecessors
(Figure 46). 8 projects out of 19 indicated a predecessor; this information per se is not
positive neither negative. It can be used in further analyses for investigating how
European funded projects live after the end of the funding period and how many projects
are needed before a certain outputs is able to enter the market.
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Figure 46 - DigiCult & Creativity projects predecessors

Finally, we now consider the collaborations of the 19 projects with all typology of projects,
not limiting our analysis to DigiCult projects as in the first part of this paragraph. This
network is more complex and diversified, it has 62 nodes, the density index is 0,038 and
the centrality index is 0,367. The main gatekeepers in this network are, again,
MAXICULTURE, eCultValue and EUscreenXL.

In this network it is possible to observe projects about big data, other Network of
Excellence not belonging to the DigiCult domain, a project about energy efficiency, a
Marie Curie project and various 7 Framework projects belonging to other units and DGs.
This network links the DigiCult project to other domains. As evident, there are some
projects that are well-connected one-each-other and with other projects, but more can be
done in this direction in order to support cross-domain, cross-discipline and cross-sector
collaborations. By excluding MAXICULTURE from the picture, the number of nodes will
considerably decrease (from 62 to 50) and, in general, the number of connections will be
also lower. In the future, a support action dedicated to foster collaboration and exchange
among projects could be useful for this community.
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Figure 47 - DigiCult & Creativity domain collaborations
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Considering now the relationship of DigiCult projects with actors outside European
projects, we can see that 10 projects established new collaboration links with research
actors, with an average of 7,7 new collaboration links by project. The quality level of these
new collaborations is good, with an average rate of 4,45 on a 1 to 6 scale. This could
indicate that project prefer to look for collaboration outside the EC funded projects
domain. This could be due to lack of information about on-going projects, and should be
further investigated.

4.6.2.6 Impact on Policies

Impact at policy level is another area in which DigiCult projects have a positive
impact.
Overall, 7 projects declared that they have an influence on European policies in the
DigiCult domain and on European policies in the area of cultural heritage and creativity.
They have a lower impact on policies at national level: 5 projects declared that they have
an influence on national policies in the area of cultural heritage and creativity and 6
projects that they have an influence on the local/national expenditures on culture
(expenditures on final goods and services).
In both cases the qualitative answers were very limited in contents so that it is not easy to
understand how the project will reach this impact. Further investigation in tis respects
could be useful.

4.6.2.7 Impact on Other Sectors: creativity, social innovation and others

12 projects declared to have impacts on sectors other than DigiCult. The sectors
mentioned by the projects include: ICT sector in general (software and hardware),
medicine, design, transports, tourism, education and social innovation.

4.6.2.8 Projects impact on society according to their characteristics

Considering project typologies we can see that the typology of projects with a higher
social impact is Integrated projects (IPs), followed by support and coordination actions
(CSAs) and medium-size projects (STREP). Network of excellence have a lower social
impact, probably due to their research and academic networking nature.
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Figure 48 - Impact on society by instrument type

Considering the total cost of the projects, we can see that the projects with the higher
impact on society are the projects with a medium budget (between 2 and 5 millions of
euros) and not the ones with the highest budget (above 5 millions of euros).
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Figure 49 - Impact on society by budget class

Analysing the impact on society according to the projects end users, it appears that the
projects which consider research actors as their end users (University & Research Centres
as well as Research & Field Experts) are the ones with the major impact on society. On the
contrary, projects considering ICT enterprises as well as museums and curators as their
end users tend to have a lower impact on society.
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Figure 50 - Impact on society of DigiCult projects according to the project end users

Considering the different phases of the projects, the projects currently in the
commercialisation phase (Product Development) have a higher impact of society than the
projects in the research or prototyping phase. This result can be explained by the fact that
when the projects develop their products, they have a more direct contact with their end-
users and stakeholders and are more likely to produce an impact.
Moreover, projects in the prototype phase have an impact on society slightly lower than
the projects in research phase. This could be due in part to the fact that during the research
phase projects have a higher impact in some specific areas such as on knowledge creation
and sharing as well as on social capital (as the research phase is usually a moment in
which researchers strongly collaborate among themselves and with stakeholders).
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Figure 51 - Impact on society by project phase

Finally, the analysis of the impact on society of the projects grouped according to the
typology of technological outputs presents very homogeneous results, so this variable
does not seem to have an influence on the projects social impact. The only cluster with a
strongly different result is the one composed by projects with technical outputs aiming at
intelligent environments stimulation and enhancement. However we must take into
consideration that only 2 projects under analysis are part of this cluster, one of which has
the second highest score for this index. Therefore the data available is not sufficient to give
a meaningful interpretation of the results obtained.

Support activities 276

Digital preservation 281

Digital cultural experiences and

Virtual Heritage 299

Digitisation technologies 257

Intelligent environments

stimulating and enhancing.. 436

0 100 200 300 400 500

Figure 52 - Impact on society by project focus
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4.6.2.9 Scientific outputs of the projects according their characteristics

We will now analyse the projects knowledge production and sharing according to
their various clusters.
Considering the projects development phase, projects in the research and
commercialization phases have in average published a little more than 10 peer reviewed
articles, while projects in the prototyping phase have only published 1 peer reviewed
articles. However, projects in the prototyping phase produce a higher number of other
typologies of scientific outputs, such as non-peer reviewed articles, books or conference
proceedings (the average number of other scientific outputs produced by projects in the
prototyping phase amounts to 4,75, against 4,18 for projects in the research phase and 1,5
for projects in the product development phase).

Research 10,27
Prototype 1,00
Product Development 10,75
0,00 2,00 4,00 6,00 8,00 10,00 12,00

Figure 53 — Average number of peer reviewed articles published by DigiCult projects by project
development phase

Research
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Product Development 1,50
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Figure 54 — Average number of other scientific outputs produced by DigiCult projects by project
development phase
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Considering the projects total cost, we can see that the projects with a lower budget have a
very low number of scientific outputs (an average of 0,33 peer reviewed articles and no
other scientific output). This is linked to the fact that the projects with a low budget are all
support actions (CSA).

Compared to projects with a medium budget, projects with a high budget tend to produce
less peer reviewed articles (with an average of 2,75 against 6,44) but produce more
scientific outputs of other kinds (with an average of 15 against 11).
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Figure 55 — Average number of peer reviewed articles published by DigiCult projects by project budget
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Figure 56 — Average number of other scientific outputs produced by DigiCult projects by project budget
class

Considering projects instrument type, we can see that medium-size projects (STREP) have
published in average 11,89 and 6,67 other scientific output (such as non-peer review
articles, books, book's chapters, conference proceedings) and Integrated projects (IPs) an
average of 13,25 peer reviewed articles and 2,25 other scientific outputs. Support actions
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(CSA) have a much lower scientific production, with no peer reviewed articles and an
average of 0,4 other scientific output. This result is coherent with the objectives of support
actions, which are not focused on research activities. Finally, we do not have any
information about the scientific production of the network of excellence, as the only
project belonging to this category (Treble-CLEF) did not fill this section of the SAT.
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Figure 57 — Average number of peer reviewed articles published by DigiCult projects by instrument type
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Figure 58 — Average number of other scientific outputs produced by DigiCult projects by instrument type

Concerning the projects end users, we can see that the projects which consider European
projects, Libraries & Archives, University & Research Centres as well as Research & Field
Experts have published a high number of peer reviewed articles (the average number are
respectively 13,2, 10,5, 10 and 8,6). On the contrary, projects which consider Enterprises
and Policy Makers as their end users have published few or no peer reviewed articles.

Considering other kinds of scientific outputs, the results are completely different: the
projects which produced the highest number of less scientific outputs are those who
consider as their end users the Creative Sector, Citizens, Cultural Heritage Institutions,
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Curators and Museums (respectively with an average of 6,3, 5,3, 5, 4,5 and 4,5). Only
projects that consider Libraries and Archives as their end users produced as well a high
number of other scientific outputs.

There results put in evidence the fact that projects tend to produce the typology of
scientific outputs that are more likely to reach and interest their categories of end users:
peer reviewed articles for the research actors and non-peer reviewed articles and
conferences for actors of the creative and cultural sectors.
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Figure 59 — Average number of peer reviewed articles published by DigiCult projects by project end
users
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Figure 60 — Average number of other scientific outputs produced by DigiCult projects by project end
users

Finally, considering the project focus, we can see that the projects belonging to the cluster
Support activities (which are all CSA) did not publish any scientific output. This result is
coherent with the typology of activities carried out by these projects.

The other clusters have homogeneous results on this aspect, except for the high number of
peer reviewed articles published by the projects focused on Intelligent environment
stimulation and enhancement. However, as we explained above, the composition of this
cluster does not enable a meaningful explanation.
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Figure 61 — Average number of peer reviewed articles published by DigiCult projects by project focus
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Figure 62 — Average number of other scientific outputs produced by DigiCult projects by project focus

4.6.3 Impact on DigiCult & Creativity

The average score obtained by the projects for the impact on DigiCult and Creativity is

407,63 (on a 1-1000 scale.) This represents the highest score among the impact areas and
the transversal indices.
Among the sub-indices that form the impact DigiCult and Creativity, the domain obtains a
rather relevant value on the Creative (re)use (543,28) and Content Preservation (409,72)
while the Content Access and Management scores 230,58 and this is an element that might
be explored also from the policy perspective.

The projects that are the most promising in terms of Impact on DigiCult & Creativity:
e are in their research phase;

145



THE ASSESSMENT OF THE DIGICULT DOMAIN

e have a budget between 2 and 5 million euros;

e are Coordination and Support Actions but also STREP and IP score more than 400
points;

e focus on “Intelligent environments” with a score of 600 but also the “Digitization
technologies” and the “Support activities” score more than 400.
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Figure 63 - Impact on DigiCult & Creativity by project phase
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Figure 64 - Impact on DigiCult & Creativity by budget class
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Figure 65 - Impact on DigiCult & Creativity by instrument type

Digitisation Technologies _ 509
Digital Preservation _ 346
Digital Cultural Experiences and Virtual
Heritage

Intelligent environments .. m

100 200 300 400 500 600 700

500

Figure 66 - Impact on DigiCult & Creativity by project focus

4.6.4 Technological impact

The average score obtained by the projects for the technological impact is 315,84 (on a

1-1000 scale.) This represents the second best score among the impact areas and the
transversal indices.
Among the sub-indices that form the Technological impact, the domain obtains a rather
relevant value on the Output Technological Innovation (350,82) while the Technological
Readiness scores 280,84 and this is an element that might be explored also with the
perspective of Horizon 2020.

The projects that are the most promising in terms of technological impact:
e are in their research phase;
e have a budget over 5 million euros;
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e are STREP;

e focus on “Intelligent environments” even though all the foci score more than 300.
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Figure 67 - Technological impact by project phase
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Figure 68 - Technological impact by budget class
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Figure 69 - Technological impact by instrument type
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Figure 70 - Technological impact by project focus

It is worth to mention the evidence that projects that aim to produce a technological
impact need to mobilize an important amount of resources being to enhance the research
state of the art in different sectors.

4.6.5 Efficiency

The average score obtained by the projects for the impact on efficiency is 310,60 (on a
1-1000 scale.)
The projects that are the most promising in terms of Efficiency:

e are in their research phase;

e have a budget over 5 million euros;

e are STREP;

e focus on “Intelligent environments” with a score of 608 but also the “Digitization

technologies” and the “Digital Cultural Experience” score more than 400.
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Figure 72 - Ef
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Figure 71 - Efficiency by project phase
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Figure 73 - Efficiency by instrument type
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Figure 74 - Efficiency by project focus

From the analysis emerges that projects with a higher budget are more efficient and
efficiency enabler than the others. This is probably due to the economies of scale and
scope. This can be also explained through a common character that emerges from the
analysis: STREP with quite high budget are in general more performant.

4.6.6 Effectiveness

This transversal index aims to evaluate to what extent the projects outputs are aligned
to their objectives and will produce an effect, in particular after the end of the projects. To
create this index, we analysed the instruments established by the projects to assure the
achievements of their goals.

The average score obtained by DigiCult projects for the index on effectiveness amounts to
205,57 on a 0-1000 scale.

Looking into the composition of the index, we can see that while 79% of the projects have
an internal monitoring system, this data decreases to 42% when asked about an internal
risk assessment system.

Regarding the technological outputs, half of the projects which expect to have an impact
on technology tested their outputs in large-scale testbeds, with good results (in average
the testbeds confirmed the applicability of the outputs for a score of 4,4, on a scale from 1
to 6).

Only 4 projects (representing 21% of the sample) developed outputs, which will provide
more efficient and effective selection of resources to be preserved and/or used.

Finally, regarding the economic aspects of these indices, while almost half of the projects
(43%) which expects to have an impact on economy considered likely business models,
only 19% created an actual business plan.

The overall score obtained by projects on effectiveness is therefore not very high.
However, looking at the details we can see that this result can be in part explained by the
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fact that a large number of projects are still in the middle of their lifetime and have not yet
implemented all the activities to ensure their outputs effectiveness (such as testing in
large-scale test-beds or elaborating business plans). It would be necessary to analyse the

situation of the project again at a later stage.

As shown by the figure below, the Support Actions (CSA) and the medium-size projects
(STREP) tend to have a higher effectiveness than Integrated Projects (IP). As explained
before, we cannot analyse the data about the Network of Excellence as it reflects the score

obtained by only one project.
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Figure 75 - Effectiveness by instrument type

Considering the total cost of DigiCult projects, we can see that projects with a medium and
lower budget have a higher effectiveness than the projects with a high budget. This result
shows that projects with a high budget tend to establish less tools and mechanisms to

ensure the achievement of their goals at the end of the project.
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Figure 76 - Effectiveness by budget class
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Considering the development phase of the projects, we can see that projects in the product
development phase have a higher effectiveness than the others. This result is not
surprising considering that at this stage the projects should have already tested their
outputs and be developing business plans for the commercialisation of their outputs.
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Figure 77 - Effectiveness by project phase

Looking at the projects effectiveness according to the typology of end users they
identified, we can see that projects developing outputs aimed at research actors (Research
and Field experts as well as University and Research Centres), Libraries and Archives and
European projects obtained a higher score. Projects, which consider ICT enterprises as
their end users obtained an average score (210,9), while the ones considering Other
Enterprises obtained a low score (145,8). Finally, projects, which consider cultural actors
(Museums, Cultural Heritage Institutions, Curators) and the training sector as their send-

users have a low effectiveness.
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Citizens 214,8
Research & Field Experts 282,3
Curators 1927
Policy Makers 166,7
Other Enterprises 145,8
ICT Enterprises 210,9
European Projects 256,2
Creative Sector, Including media.. 209,6
Training Sectors 135,4
University & Research Centers 238,5
Museum 132,2
Cultural Heritage institutions 162,3
Libraries and Archives 279,4

0 50 100 150 200 250 300

Figure 78 - Effectiveness of DigiCult projects according to the project end users

The figure below shows that projects working on digital preservation and digitisation
technologies have a higher effectiveness, while projects working on digital cultural
heritage experiences and virtual heritage tend to have a lower effectiveness.
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Figure 79 - Effectiveness by project focus
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4.6.7 Innovativeness

The average score obtained by the projects for the impact on innovativeness is 234,53
(on a 1-1000 scale.)
This index covers product, process and organizational innovation related both to
technological and non-technological outputs of the DigiCult projects. The average score
obtained by DigiCult projects for the index amounts to 234,53 on a 0-1000 scale.
In the analysis of this index, it is important to take into consideration the fact that most of
the variables used to create this index belong to the category “Impact on Technology”
inside the SAT. For all the projects indicating that they will not have an impact on
technology (overall 5 projects, so 26% of the sample), their innovativeness has been
evaluated on the basis of 2 variables only: the number of peer reviewed articles and their
self-evaluation about the development of more innovative tools for Cultural and Creative
Industries. Therefore, the score of these projects tends to be very low, except for one
project, which published a high number of peer-reviewed articles.

Regarding the innovativeness of technological outputs, it appears that the projects will
have an impact more in terms of product innovation than process or organizational
innovation.

implementation of new or

0
improved management systems 14%

impact on process innovation 29%

impact on product innovation 43%

0% 10% 20% 30% 40% 50%

Figure 80 -Impact on innovation of technological outputs of DigiCult projects

43% of the projects (we consider here the number of projects which selected a value of 4 or
more on a scale from 1 to 6, compared to the total number of project which consider that
they will have an impact on technology) declared that they will have an impact on product
innovation and 29% work with specific management strategies or business practices in
developing new product offerings. 36% of the projects consider that their new product
offering will reduce the actual delivery time. Only 2 projects developed patents
(respectively 2 and 3 patents), which is not surprising. In fact, from our previous
experience we can say that only few EU projects develop patent or patent application
during the life-time for a number of reasons, including the fact that software (which is the
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main outputs of this kind of projects) is not allowed to be patented in Europe. However,
the fact that only 4 projects indicated IPRs created by the project, for an average of 8,22
IPRs per project, is more unexpected. It seems likely that some projects did not understand
the importance of IPR and therefore could not enter the right information. Again, the IPR-
related question is in the technological impact section in the SAT, which many project did
not fill not providing then the information about IPRs.

Regarding process innovation, 29% of projects expect to have an impact on this aspect.
14% of the projects have routinized processes to capture and use new ideas and 36%
introduced a new or significantly improved service offering that will reduce the actual
delivery time.

Finally, 14% of the projects are implementing new or improved management system and
the same percentage improves logistic system for their input. None of the projects is
implementing improved methods to organize work responsibilities, decision making or
supporting activities.

Concerning the innovation of non-technological outputs, 3 projects, representing 19% of
the whole sample, are producing innovative tools for the Cultural and Creative Industries.
The projects that show a higher level of innovativeness are the medium-size projects
(STREP), the Network of Excellence (NoE) and the Integrated projects (IP). Support actions

(CSA) present a lower level of innovativeness. This result is explained by the fact that
most of the support actions do not foresee any impact on technology in their self-

assessment.

0 50 100 150 200

250 300 350

NoE

STREP

Figure 81 - Impact on innovativeness by project instrument

As presented in the figure below, projects with a high budget have a higher level of
innovativeness, while projects with a lower budget have a lower level of innovativeness.
Here again, in analysing this result we must take into consideration the fact that two third
of the projects with a low budget do not expect to have an impact on technology.
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>5M 315,6

Between 2M and 5M 256,4

<2M 147,69

0 50 100 150 200 250 300 350

Figure 82 - Impact on innovativeness by project cost

The development phase of the projects does not seem to have a strong influence on their
innovativeness as they obtained quite homogeneous scores on this index. Projects in a
research phase obtained slightly more positive results, while projects in the prototype
phase obtained lower results.

Product development 217,04
Prototype 203,54
Research 252,16

0 50 100 150 200 250 300

Figure 83 - Effectiveness by project phase

The projects with the higher level of innovativeness are those that consider as their end
users libraries and archives, citizens, actors of the cultural and creative domain (cultural
heritage institutions, museums, creative sector) and European projects. On the opposite,
projects developing outputs aimed at enterprises (ICT and other sectors) appear to have a
low level of innovativeness. The data about policy makers is linked only to
MAXICULTURE without an impact on technology.
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Figure 84 - Impact on innovativeness of DigiCult projects according to the project end users

Projects whose technological outputs belong to the cluster “Intelligent environments”
obtained the highest score regarding their innovativeness, followed by those belonging to
the cluster “Digital Cultural Experiences and Virtual Heritage”. The projects focused on
Support Activities have a low score in terms of innovativeness.

Support Activities

Digitisation Technologies

Digital Preservation

Digital Cultural Experiences and
Virtual Heritage

Intelligent environments

441,63

0

100

200 300 400

500

Figure 85 - Impact on innovativeness by project focus

4.6.8 Sustainability

The average score obtained by the projects for the impact on Sustainability is 272,78

(on a 1-1000 scale.)
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The projects that are the most promising in terms of Sustainability:
e are in their research phase but also the product development phase is over the
average score;
e have a budget over 5 million euros;
e are STREP;
e focus on Intelligent environments.

Product development 295

E

Prototype 178

Research 299

0 50 100 150 200 250 300 350

Figure 86 - Sustainability by project phase
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Figure 87 - Sustainability by budget class
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Figure 88 - Sustainability by instrument type
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Figure 89 - Sustainability by project focus

Looking at the typical economic and sustainability indicators, the SAT calculates the
Economic Net Present Value (ENPV) for each project. It was possible to calculate these
indicators only for some projects that provided the needed information. These projects are:

e CHESS
e ECLAP
e EEXCESS

e EUScreen XL

e Maxiculture

e SUCCEED

e tranScriptorium
o Treble-CLEF
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Four projects registered a negative ENPV and consequently an almost null BCR. The other
four projects obtained positive value and it is worthwhile to notice that 3 of them are the
“product development” phase where the exploitation phase is already started. In general
the sum of the ENPVs is highly positive as well as the BCR but a larger sample would
improve the quality of this data.

In general terms it is worth to notice that projects put a scarce attention in their
sustainability plans both in terms of exploitation plans and involvement of users and
stakeholders.
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Chapter 5 — DigiCult Projects” Assessment

This chapter reports the results of the individual assessment of projects. All the
projects are analysed by following a common structure. For each project some general
information is provided in a synthetic way (start data and end date, budget, typology of
project, etc.), then project objectives and the main problem addressed are introduced.
Project stakeholders, end users and the relevance attributed to the four areas of impact are
then described. Moreover, the four transversal indices are visualized and a dedicated
paragraph reports the economic and social impact, the impact on DigiCult and Creativity
and the technological one. The figure used in this report are those of the SAT, in blue the
average value and in orange the value achieved by the project under assessment. Projects
are reported in alphabetical order and not accordingly to their impact scores.

Data on projects are not published here for confidentiality reasons.



CHAPTER 6

Chapter 6 — Conclusions and recommendations

In conclusion, we have to acknowledge that, as stated in the Evalsed guide (2012)
“Linking policies, programmes, priorities and specific interventions or projects is a
perennial problem in evaluation” (p.10). Anyway, “project evaluation is one input into
programme evaluation” [Ibidem] and, even when it does not cover the full universe
interested by a programme, is still a valid input into a wider evaluation picture.
Consequently, an impact assessment methodology can be useful among the different
stages of the innovation project development:

e Dbefore a project starts in which case it is an ex-ante assessment; or

e during the life of a project in which case it is an on-going (in itinere) impact

assessment; or

e at the end or, after the end of a project in which case it is an ex-post assessment.

The approach presented here has been developed with the purpose to be an on-going
impact assessment methodology and to be used, at regular time intervals, during the
different stages of project development. The methodology can also be used for an ex-post
impact assessment and we tested also this usage by engaging projects that were already
tinished at the time of the assessment. However, as already described, EU funded projects
show a peculiarity as a “target” of an impact assessment. In fact, differently from
companies or research centres, a consortium implementing an EU funded project can be
seen as a temporary organisation: a group of persons from various institutions and
countries working on a shared objective and developing a shared working culture, but for
a limited timeframe. After the end of the project, the temporary organisation disappears
and this makes the involvement of finished projects very difficult. Besides, the
commitment of former consortia is low, as the project has been already assessed by the EC
through the final review and, finally, there is no budget available for the assessment
activities that might be time-consuming, especially if the requested data was not collected
during the life-time of the project. For this reason, the on-going nature of the methodology
should be stressed in future applications.

6.1 Stakeholders of the self-assessment methodology and tools

Another aspect to explore is the motivation of a project to use the methodology and to
implement a socio-economic impact self-assessment. As stated in the EVALSED guide
“The resource for the evaluation of Socio-Economic Development” (2012), “evaluation is
not an end in itself”, but has to justify the difference it makes for its stakeholders. In our
case, three main stakeholders can be identified: DigiCult projects, the EC and more
precisely the DG Connect, Unit G2 and the European citizens intended also as final users.
DigiCult projects can now benefit of a free instrument to conduct an impact self-
assessment, designed by independent experts through a participatory process that allowed
the projects themselves to follow the methodology development process, understand it
and suggest changes and improvements. Moreover, the methodology allows projects to
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monitor their progress by repeating the assessment over time. It is also possible for
projects to compare their results with similar projects in terms of budget, research focus,
stage of development and instruments. In this way, the methodology and the SAT, being
an instrument for on-going impact assessment, can support projects in:

a) Re-orienting their activities in order to maximise their impact; indeed the SAT
provides the detail for each indicator showing which are the strengths and the
weaknesses that need to be improved.

b) Better communicating their results and impacts to potential investors and to the
EC.

c) Becoming more self-reflective by paying more attention to impacts and opening a
learning process that can potentially lead to new project proposals designed with
more concrete targets in terms of desired impacts.

For the EC and DG Connect- UNIT G2, the tools can be the instruments for on-going
impact assessment that should be linked and aligned to the ex-ante evaluation and ex-post
evaluation of the DigiCult programme implemented at higher programme level (ICT
programme) by external experts.

According to the Evalsed Guide (2012) there are four main common acknowledged
reasons of impact assessment. We adapted this classification as follows:

e Planning-efficiency: ensuring that the resources are used in an efficient way.

e Accountability: showing the results of a project/programme, how well the resources
have been used and what are their impacts.

e Implementation: improving the performance of projects and of the programme and
the effectiveness of how they are managed.

e Knowledge production: understanding if the expectation of the project/programme
have been met, what worked well and what did not, what can be learned from the
project/programme, how project/programme design and management can be
improved.

e Institutional  strengthening:
programme/project participants.

Of course, different stakeholders have different purposes and can also have more than a
single objective when running an impact assessment, as we already described. The table
below synthesises the relation between stakeholders and the impact assessment purposes:

improving and developing capacity among

Planning- Accountability | Implementati | Knowledge Institutional
efficiency on production strengthening
DigiCult X X X
projects
EC and DG X X X X X
Connect-
UNIT G2
EU Citizens X X
(Users)

Table 19 -Methodology and SAT stakeholders and their purpose in running the impact assessment
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6.2 The Hype Cycle of the DigiCult domain

The aggregate analysis of the DigiCult and Creativity domain has highlighted
interesting and relevant findings in terms of adoption of the technology and results
achieved by the domain. More specifically, by analysing the current phase of the projects
participating in the final self-assessment, it emerged that most of the projects are in the
research phase, when the technology is still not available and not mature. This is
confirmed by the fact that during this stage the project are more willing to invest on the
technology for its future development. In the prototype phase, the projects usually achieve
lower results than expected in terms product/process development. Hence, during the
product development phase, they have more realistic expectations about the actual
product/service potential. When the projects are in the product development phase, the
total score of the domain tends to increase even if it remains lower than the score of the
research stage.

Indeed, the aggregate analysis shows that the investments of the DigiCult and Creativity
projects and the development of their technologies follow a Hype Cycle trend. As from the
Gartner definition: “Hype Cycles provide a graphic representation of the maturity and adoption of
technologies and applications, and how they are potentially relevant to solving real business
problems and exploiting new opportunities”3.

The projects in the research phase are in the technology trigger stage, the
platform/software is still not available, but the projects are yet promoting their outputs.
The projects in the prototype phase fall from the peak of inflated expectations to the
trough of disillusionment because they have developed a prototype that in several cases
can be a success, but also a failure. The projects are not willing to invest more in outputs
that are not yet a final product and cannot be sold on the market. The projects in the
product development phase are in the Slope of the enlightenment/Plateau of productivity.
These projects have already developed the final product, which has been validated and is
ready for the commercialization. The following image shows how the Hype Cycle fits
within the DigiCult and Creativity domain, as identified through the assessment results at
aggregate level.

38 http://www.gartner.com/technology/research/methodologies/hype-cycle.jsp
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Figure 90 - Hype Cycle of the DigiCult and Creativity domain

6.3 Conclusions and recommendations for the DigiCult & Creativity
Projects

From the assessment of the DigiCult and Creativity projects at aggregate and at project
level, we detected that the SAT well supported them in identifying potential impacts that
were not originally expected. Indeed, several projects have selected some areas of impacts
as less relevant (for example i-Treasures assigned less important to the Economic Impact),
but the through the SAT they realised that they could be able to achieve a high impact on
these areas. In this sense, the SAT has proved to be a useful tool for exploring the actual
and potential impacts that can be developed by the project not only in the DigiCult and
Creativity domain, but also in other sectors.

Moreover, it is evident that projects which enter more data obtain also a more detailed and
useful report; we expect that this will motivate on-going and future project in spending
more time on the SAT in order to best deploy the tool.

In terms of impact on the domain, the projects have achieved relevant results especially in
the development of innovative ways to experience culture, to reuse digital cultural content
through creativity and to retrieve it through new digital preservation techniques.
However, it also emerged that the projects should work more on involving not only
cultural heritage institutions but also CCls, universities, research centres and field experts
as their main stakeholders. More in detail, the projects do not consider at all policy
makers/governments and citizens as stakeholders.

The Content Access and Management subcategory of the impact on DigiCult & Creativity
is the one that should be improved by the projects in order to increase sustainable access
to content in a meaningful and usable manner, by improving the access to high volumes of
digital content, supporting content lifecycle management, improving sharing and
personalised presentation/consumption of digital content.

In terms of Technological Impact, the Technological Readiness Level of the technologies
developed by the projects is only slightly considered. The projects should consider from
the beginning in the analysis of the output, the potential exploitation that the specific
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technology has and could achieve. Indeed, the assessment shows that only the projects in
the product development phase evaluate the TRL of the outputs.

The analysis of the Economic Impact showed that most of the DigiCult & Creativity
projects have difficulties in providing an increase of the Economic results for their
stakeholders and end-users. Indeed, the lowest results have been achieved by the projects
on Competitiveness, Regional attractiveness and tourism and Impact on Cultural and
Creative Industries. This result is surprising, considering that the DigiCult & Creativity
domain should provide relevant impacts on improving the economic result of CCIs and
Regions through the platform and the activities developed. For this reason, we can suggest
to the projects to pay more attention to increase market opportunities, in particular for the
benefit of business partners, to provide business models and business plan of each project
and of each commercial partner in the consortia. In terms of improvement of the impact on
Regional Attractiveness, the projects should support the European tourism to increase the
value created by the resources available and to provide financial resources to the tourism
industry. In terms of impact on supporting CClIs, the projects should increase the access to
finance of the sector, the market and developing collaborative business environments.
Finally, the projects should actively involving creative industry professionals in the
development of these tools/platforms since the beginning of the project.

In terms of Innovativeness, it emerged that the projects in the DigiCult & Creativity
domain will have a higher impact in terms of product innovation than on process or
organizational innovation. On the other hand, project aim to improve product but they
reserve few attention to the user needs (see paragraph 6.4).

With reference to the impact on society, this area is underestimated by the projects so that
their impacts are low. Clearly, the social impact is mainly related to indirect impacts,
which may need more time for becoming visible. Nevertheless, the projects should pay
more attention in targeting different social groups, in exploiting the potentialities of the
ICT domain and of the cultural heritage, in order to support local, national and European
identity for including people at risk of social exclusion, in fostering intercultural relations
and in empowering local communities. More activities should also be done in terms of
knowledge production and sharing and in fostering more interdisciplinary research
activities. The low result is also confirmed by the fact that the projects declared to have not
developed a relevant number of patents, IPR and peer-reviewed articles.

6.4 Conclusions and recommendations for the stakeholders and end users of
the projects

Stakeholders and end-users of the projects should be more involved in the definition
of the requirements for the technology/platform that are under development. The
origination of innovation in the DigiCult domain seems to be mainly following the
“science push” linear model (scientific discovery > invention = manufacturing -
marketing) rather than a having a right mix with the “demand pull” approach where
unmet customer need are explored (customer suggestions = invention 2 manufacturing)
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[Nelson & Winter, 1977; Kamien and Schwartz, 1982]. Only by implementing a
collaborative and active process among the projects and the end-users, the outputs can be
economically sustainable over time, as they consider the actual needs of the stakeholders.
Another point is related to the impact of projects on the way citizens experience cultural
heritage. Only 7 projects declared that they change the ways citizens experience culture.
More can be done in this regard, once again, by putting the needs of the final users at the
centre of the development activities. In order to make progresses, more attention should
be paid to the interdisciplinary nature of the DigiCult & Creativity domain.

Finally, the impact assessment of projects is required for the stakeholders and end-users in
order to make the project accountable and it is useful in order to communicate the project
results to them.

6.5 Conclusions and recommendations for the European Commission

The assessment work was useful for the European Commission in order to gather
results about a set of projects in the DigiCult & Creativity domain. The results clearly
showed that there are some areas of impact that are often absolutely not considered by the
projects. These areas are mainly Economic Impact and Impact on Society. The DigiCult &
Creativity projects are mainly focused on the development of a technology (especially
Research projects), but they are not including an analysis of the users’ needs at the
beginning of the project. Through this approach, the projects are missing the relevant
opportunity to provide a greater impact to all the categories of their stakeholders and end-
users.

In terms of Economic impact, most of the projects are not interested in developing
technologies that are able to successfully access the market in the short time. Several
ended projects have not developed a business plan and not considered business models. In
order to provide an higher economic impact, the European Commission should request to
projects to include the users engagement since the beginning of the project for the
development of its technology and to include market analysis and business plan
development since the first year of the project development.

In terms of Impact on Society, the projects are providing mainly indirect impacts,
however, the analysis detected a difficulty for the projects to identify societal impacts. A
relevant negative result is related to the fact that the projects in the DigiCult & Creativity
domain score low on impact on knowledge production and sharing, differently from other
domains. For this reason, project should be invited by EC to work more on this
subcategory of impact through the development of papers and patents.

This is also strictly related to the fact that projects in the DigiCult & Creativity domain
have shown a higher impact in terms of product innovation rather than on process or
organizational innovation. The European Commission should support more the projects to
invest also on process and organisational innovation, which allows the projects to increase
also their Economic impact and the Impact on Society.
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and creative processes processes e
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N/A -
Description of processes leading to ,/
. Simple
529 increased knowledge about k Text
. - Variabl
creativity and creative process o
Project self-evaluation of its N/A -
capability to carry on and/or | Project self-evaluation of its Simple
$30 stimulate an capability to carry on and/or Variabl | Likert Min-Max for
interdisciplinary use of stimulate an interdisciplinary use | e Scale (1-6) | normalisation
cultural contents and of cultural contents and resources
resources
N/A -
31 Use of social networks for Use of social networks for sharing | Simple Text
sharing its research outputs | its research outputs Variabl
e
. N/A - Boolean
Engagement with s N .
] o Engagement with dissemination, Simple transform .
dissemination, L. . . . Min-Max for
532 . communication and branding Variabl | ed in: .
communication and , ., | normalisation
. . professionals e Ifyes=1, if
branding professionals
no=0
Project self-evaluation of its | Project self-evaluation of its N/A -
capability to support capability to support knowledge Slmple Likert Min-Max for
533 knowledge transfer between | transfer between Variabl .
. . . .\ Scale (1-6) | normalisation
universities/research centres | universities/research centres and e
and cultural institutions cultural institutions
N/A - Inter Quartile
number of articles published on Simple Range (IQR) for
534 non-specialised magazines and Variabl | Numerical | outliers elimination
newspapers e Min-Max for
Number of non-scientific normalisation
dissemination outputs N/A - Inter Quartile
Simple Range (IQR) for
S35 Number of TV appearances Variabl | Numerical | outliers elimination
e Min-Max for
normalisation
536 Project self-assessment of its | Project self-assessment of its N/A - Likert Min-Max for
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capability of supporting capability of supporting citizens Simple | Scale (1-6) | normalisation
citizens and/or and/or communities/organisations | Variabl
communities/organisations | in producing cultural and scientific | e
in producing cultural and content
scientific content Description of processes N/A -
37 suppm;tmg .the creation of' C.ultural S1mP1e Text
and scientific content by citizens Variabl
and/or communities/organisations | e
538 Num.ber of hours of 'trammg Numerical Inter Quartile
provided by the project® Range (IQR) for
538*539 outliers elimination
539 Training provided by the Number of people trained Numerical Min—Méx ff)r
oct normalisation
rojec
proj N/A -
540 Topi d by the traini Simple |yt
opic covered by the training Variabl ex
e
Project self-evaluation of its . . . N/A - Likert
. Project self-evaluation of its .
capability to support the o Simple | Scale (1-6) .
. e 1 capability to support the k Min-Max for
541 acquisition of specific skills s e g Variabl .
. . acquisition of specific skills in the normalisation
Impact on in the area of creative area of creative professions e
learning and professions P AVERAGE
human capital . . . N/A - Likert
Project self-evaluation of its . . o ) .
. i Project self-evaluation of its impact | Simple | Scale (1-6) | Min-Max for
542 impact on students , . s
on students’ performance Variabl normalisation
performance o
Project self-evaluation of its Proiect self-evaluation of its N/A - Likert
capability to support the ject Simple | Scale (1-6) | Min-Max for
543 . capability to support the personal . L.
personal development of its ; Variabl normalisation
development of its users
users €
N/A - Likert
Project self-evaluation of its | Project self-evaluation of its ,/ Heer ,
1 . . . Simple | Scale (1-6) | Min-Max for
544 capability to improve capability to improve personal and k .
o . . Variabl normalisation
personal and organisational | organisational creativity o
tivit
545 creaivity Description of processes N/A - Text
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supporting personal and Simple
organisational creativity Variabl
e
Project self-evaluation of its . . . N/A - Likert
capability to improve the Project self-evaluation of its Simple | Scale (1-6)
P Y P capability to improve the skills of p Min-Max for
546 skills of people already e Variabl .
s . people already employed within normalisation
employed within or outside . . e
. or outside the consortium
the consortium
Project self-evaluation of its N/A - Likert
a7 capability to support faster and Simple | Scale (1-6) | Min-Max for
Project self-evaluation of its | more effective acquisition of Variabl normalisation
capability to support faster | competences? e
and more effective Description of processes NJ/A -
acquisition of competences? | supporting faster and more Simple
548 . - k Text
efficient acquisition of Variabl
competences e
Project self-evaluation of its N/A -
capability to contribute to the Simple . .
Likert Min-Max f
549 reduction of digital divide and the | Variabl Heer e ax ot
i 7. . Scale (1-6) | normalisation
promotion of digital competencies | e
and eSkills
Project capability to Number of activities supporting N/A -
contribute to the reduction the acquisition of digital Simple Min-Max for
S50 of digital divide and the competences, digital literacies Variabl | Numerical .
. . . normalisation
promotion of digital competences, eSkills and the e
competencies and eSkills reduction of digital divide
. . . N/A - Boolean
Integration of the project with .
o Simple Transform .
standards and guidelines for k Min-Max for
551 .. . Variabl | edIf ..
digital competences, digital . normalisation
. . . e yes=1, if
literacies and eSkills
no=0
Project self-evaluation of its . . ) N/A -
. Project self-evaluation of its ) . .
capability to promote o . Simple | Likert Min-Max for
552 ; capability to promote changes in k L
changes in . . e . Variabl | Scale (1-6) | normalisation
. . e university/specialisation curricula
university/specialisation e
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curricula L . N/A -
Description of processes changing Simple
553 universities/specialisation P Text
. Variabl
curricula
e
N/A -
Project self-evaluation of its : . . ./
. ) Project self-evaluation of its Simpl . .
capability to contribute to . . . Likert Min-Max for
554 . . capability to contribute to the social | e o
the social inclusion of . . ; . ) Scale (1-6) | normalisation
. . inclusion of categories at risk Variab
categories at risk le
Number of outputs/activities N/A - Inter Quartile
developed by the project Number of outputs developed by Simpl Range (IQR) for
555 aiming at the inclusion of the project aiming at the inclusion of | e Numerical | outliers elimination
persons at risk of social persons at risk of social exclusion Variab Min-Max for
i lusi 1 lisati
¥mpac.t on social exclusion e normalisation AVERAGE
inclusion N/A -
Project self-evaluation of it Simpl
roject ser-evatvation o1 Its Project self-evaluation of its TPT | Likert Min-Max for
556 attention to gender equality . o e ..
. attention to gender equality issues . Scale (1-6) | normalisation
issues Variab
le
N/A - | Boolean
Spe.leIC Genfi er Equality Presence of activities dedicated to Simpl | Transform Min-Max for
557 Actions carried out under . e ed If L
. Gender Equality . . normalisation
the project Variab | yes=1, if
le no=0
Activities performed by the N/A - | Boolean
project aiming at Activities performed by the project | Simpl | Transform .
o oo o - o Min-Max for
558 adjusting/customize its aiming at adjusting/customize its e ed If .
Impact on e i . . normalisation
. outputs to specific local outputs to specific local needs Variab | yes=1, if
intercultural
. needs le no=0
dialogue, 5 3 B
) ] Project self-evaluation of its . . . N/A - AVERAGE
international . ) Project self-evaluation of its .
. capability to contribute to . . Simpl
relations and ; capability to contribute to the . .
. . the creation of a European . e Likert Min-Max for
social capital 559 creation of a European culture and . .
culture and support the . . Variab | Scale (1-6) | normalisation
. . support the cultural integration of
cultural integration of the . . . Y le
. . ) . the various national identities
various national identities
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Number of embpl s N/A - Inter Quartile
Hmbet Of employee Number of employees moving from | Simpl Range (IQR) for
moving from one . . . L
S60 o one organisation to another for e Numerical | outliers elimination
organisation to another for . L . .
. i carrying on specific tasks Variab Min-Max for
carrying on specific tasks L
le normalisation
Number of new collaboration links N/A - Inter Quartile
established by project partners with | Simpl Range (IQR) for
S61 Number and quality of new | local actors in a specific context e Numerical | outliers elimination
collaboration links thanks to the participation in the Variab Min-Max for
established by project project le normalisation
partners with local actors in | Project self-evaluation of the quality | N/A -
a specific context thanks to of new collaboration links Simpl
62 the participation in the established by project partners with | e Likert Min-Max for
project local actors in a specific context Variab | Scale (1-6) | normalisation
thanks to the participation in the le
project
A - Int til
Number of new collaboration links N/ nter Quartile
. . . Simpl Range (IQR) for
. established by project partners with . ) e
563 Number and quality of new e Numerical | outliers elimination
. : research actors thanks to the . .
collaboration links articipation in the broject Variab Min-Max for
established by project P P Pro] le normalisation
partners with research N/A -
¢ . : . . .
actors tha.nks .to the . Project self evalu.atlon of ‘fhe qual?ty Simpl Likert Min-Max for
S64 participation in the project of new partnership established with | e ..
) Scale (1-6) | normalisation
research actors Variab
le
N/A - | Likert
Project self-evaluation of its , . : ./ Teet
. Project self-evaluation of its Simpl | Scale (1-6) .
capability to support . Min-Max for
565 . capability to support network e .
network creation/ . . . . normalisation
. . creation/ collaboration for its users Variab
collaboration for its users o
Project self-evaluation of its | Project self-evaluation of its N/A - | Likert
S66 capability to support capability to support network Simpl | Scale (1-6) | Min-Max for
network creation/ creation/ collaboration among e normalisation
collaboration among citizens | citizens Variab
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le
Project self-evaluation of its . . : N/A - | Likert
e Project self-evaluation of its .
capability to support . Simpl | Scale (1-6)
. capability to support network .
network creation/ . . . e Min-Max for
S67 . L. o creation/ collaboration within . L.
collaboration within specific o Variab normalisation
specific segments of the cultural and
segments of the cultural and .. ) le
o . creative industries
creative industries
Project self-evaluation of its N/A - | Likert
capability to support Project self-evaluation of its Simpl | Scale (1-6)
t k ti ility t t net k
network crea ion/ capalfn ity to support networ e Min-Max for
S68 collaboration between creation/ collaboration between Variab L.
. . normalisation
different segments of the different segments of the cultural le
cultural and creative and creative industries?
industries?
N/A - | Likert
Project self-evaluation of its | Project self-evaluation of its Simpl | Scale (1-6) Min-Max for
S69 capability to increase trust capability to increase trust among e .
. normalisation
among users users Variab
le
Indicate the percentage of N/A -
budget used for Indicate the percentage of budget Simpl
participatory activities, such | used for participatory activities, e Inter Quartile
as engaging citizens in such as engaging citizens in policy Variab Range (IQR) for
S70 policy definition or for using | definition or for using participatory | le Numerical | outliers elimination
participatory design design approaches for activities Min-Max for
approaches for activities other than the technological normalisation
her than the technological 1
Imf.)a.ct on other than the technologica development AVERAGE
Policies development
N/A -
. . . Project self-evaluation of its _/
Project self-evaluation of its s . Simpl . .
. capability to have an influence on Likert Min-Max for
S71 capability to have an . e s
) European policies in the area of . Scale (1-6) | normalisation
influence on European . . Variab
S DigiCult domain
policies in the area of le
S7o DigiCult domain Description of processes leading to | N/A - Text
influence European policies in the Simpl
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area of DigiCult domain e
Variab
le
N/A -
Project self-evaluation of its Siin 1
. . . capability to have an influence on PU ] Likert Min-Max for
573 Project self-evaluation of its C e .
. European policies in the area of . Scale (1-6) | normalisation
capability to have an . . Variab
) cultural heritage and creativity
influence on European le
licies in th f A -
poicies I . careao Description of processes leading to N/
cultural heritage and . S Simpl
. influence European policies in the
S74 creativity . e Text
area of cultural heritage and .
creativit Variab
vity o
N/A -
Project self-evaluation of its Sifn 1
. . . capability to have an influence on P Likert Min-Max for
S75 Project self-evaluation of its . S e L
. national policies in the area of . Scale (1-6) | normalisation
capability to have an . . Variab
) . cultural heritage and creativity
influence on national le
licies in th f N/A -
poticies . ¢ areao Description of processes leading to ,/
cultural heritage and . . L Simpl
. influence national policies in the
S76 creativity . e Text
area of cultural heritage and .
creativit Variab
y le
N/A -
Project self-evaluation of its Si:n 1
77 capability to have an influence on . P Likert Min-Max for
Project self-evaluation of its | the local/national expenditure on Variab Scale (1-6) | normalisation
capability to have an culture o
influence on the N/A
local/national expenditure L . )
on culture Description of processes leading to Simpl
S78 influence on local/national e Text
expenditure on culture Variab
le
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DigiCult and Creativity impact

Project self-evaluation of its

. . Project self-evaluation of its N/A - .
capability to provide . . . ) Likert .
. capability to provide sustainable Simple Min-Max for
D1 sustainable access to content . . . Scale (1- L
. . access to content in a meaningful and | Variabl normalisation
in a meaningful and usable 5/1-6)
usable manner e
manner
Description of process Inter Quartile
. . - . N/A - .
allowing more sustainable Description of process allowing more Simple Range (IQR) for outliers
D2 access to content in a sustainable access to content in a P€ | Numerical | elimination
. . Variabl .
meaningful and usable meaningful and usable manner. o Min-Max for
manner. normalisation
Content access and Ic);()]ae;itliielftj‘i]rﬂu:ct)fenaifc:sss Project self-evaluation of its IS\iirl? -le Likert Min-Max for
D3 pablity prove a capability to improve access to high P | Scale (1- . AVERAGE
management to high volumes of digital .. Variabl normalisation
volumes of digital content, 5/1-6)
content, e
N/A -
Numerical of resources made | Numerical of resources made Simple
D4 . . . . . Text
available by the project available by the project Variabl
e
. . . . . N/A -
Project self-evaluation of the | .Project self-evaluation of the project | .
. e e Simple
D5 project capability to allow capability to allow lyfe-cycle Variabl Text
lyfe-cycle management.. management.. o
Project self-evaluation of Project self-evaluation of project N/A -
Dé : . " . . Text
project capability of capability of Improving the Simple
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Improving the collection, collection, sharing and distribution of | Variabl
sharing and distribution of digital content in collaborative e
digital content in environments
collaborative environments
Project self-evaluation of its
capability to improve Project self-evaluation of its N/A - .
: o - . . . Likert .

D7 personalised distribution, capability to improve personalised Simple Scale (1- Min-Max for
presentation and distribution, presentation and Variabl 5/1-6) normalisation
consumption of digital consumption of digital content. e
content.

. . . . N/A - .
Project self-evaluation on Project self-evaluation on ) Likert .
. . . .. . Simple Min-Max for

D8 improvement of digital improvement of digital preservation . Scale (1- s

. Variabl normalisation
preservation workflows workflows o 5/1-6)
. . . . . . N/A - .
Project self-evaluation of its | Project self-evaluation of its . Likert .
- . .. - . . Simple Min-Max for
D9 capability to improve digital | capability to improve digital . Scale (1- ..
. . Variabl normalisation
preservation processes- preservation processes- o 5/1-6)
. . . . N/A - .
Project self-evaluation on Project self-evaluation on ) Likert .
. . . . . Simple Min-Max for
D10 improvement of digital improvement of digital preservation k Scale (1- .
. Variabl normalisation
preservation workflows workflows o 5/1-6)
Content
N/A - AVERAGE
preservation Project self-evaluation of its | Project self-evaluation of its ,/ Likert .
. . .. . . . Simple Min-Max for
D11 capability to improve digital | capability to improve digital . Scale (1- .
. . Variabl normalisation
preservation processes- preservation processes- o 5/1-6)
Project self-evaluati f it N/A -
roject seieva Hation ot s .Project self-evaluation of its ./ Likert .
capability to reduce o ) . Simple Min-Max for
D12 ) . capability to reduce information loss . Scale (1- ..
information loss through . Variabl normalisation
) through better recovery techniques. 5/1-6)
better recovery techniques. e
.Project self-evaluati f it N/A -
T e? Seieva Haton ot 1is .Project self-evaluation of its ./ Likert .
capability to reduce s . : Simple Min-Max for
D13 . ’ capability to reduce information loss : Scale (1- o
information loss through . Variabl normalisation
) through better recovery techniques. 5/1-6)
better recovery techniques. e
D14 Project self-evaluation on Project self-evaluation on N/A - | Likert Min-Max for

197




VARIABLES, INDICATORS AND INDICES

improvement of digital improvement of digital preservation |Simple |Scale (1- |normalisation
preservation workflows workflows Variabl | 5/1-6)
e
. . . . . . N/A - .
Project self-evaluation of its | Project self-evaluation of its ) Likert .
. . . . . . Simple Min-Max for
D15 capability to improve digital | capability to improve digital k Scale (1- L
. . Variabl normalisation
preservation processes- preservation processes- o 5/1-6)
.Project self-evaluation of its N/A -
©) . ono .Project self-evaluation of its ,/ Likert .
capability to enhance o Simple Min-Max for
D16 . capability to enhance workflows of k Scale (1- .
workflows of digital o . Variabl normalisation
. digital preservation- 5/1-6)
preservation- e
. . N/A - :
Text of processes/mstruments Text of processes/mstruments . Likert .
. . . . o Simple Min-Max for
D17 ensuring authenticity of ensuring authenticity of digital . Scale (1- L
. Variabl normalisation
digital contents - contents - o 5/1-6)
.Project self-evaluation of its N/A -
yeer . .Project self-evaluation of its ./ Likert .
capability of recovering loss e . Simple Min-Max for
D18 - capability of recovering loss and k Scale (1- L
and repairing demaged .. . . Variabl normalisation
. . repairing demaged digital objects- 5/1-6)
digital objects- e
.Project self-evaluation of it N/A -
©) . 's onotits .Project self-evaluation of its ,/ Likert .
capability to reduce o ) . Simple Min-Max for
D19 . . capability to reduce information loss k Scale (1- .
information loss through ) Variabl normalisation
. through better recovery techniques. 5/1-6)
better recovery techniques. e
. . . . N/A - .
Project self-evaluation on Project self-evaluation on . Likert .
. .. . . . Simple Min-Max for
D20 improvement of digital improvement of digital preservation . Scale (1- L
. Variabl normalisation
preservation workflows workflows o 5/1-6)
. . . . . . N/A - .
Project self-evaluation of its | Project self-evaluation of its ) Likert .
e . . e . .. Simple Min-Max for
D21 capability to improve digital | capability to improve digital k Scale (1- .
. . Variabl normalisation
preservation processes- preservation processes- o 5/1-6)
.Project self-evaluation of it N/A -
©) . ,S onotits .Project self-evaluation of its ,/ Likert .
capability to enhance o Simple Min-Max for
D22 L capability to enhance workflows of . Scale (1- L
workflows of digital L . Variabl normalisation
. digital preservation- 5/1-6)
preservation- e
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.Project self-evaluation of its . . . N/A - .
o . .Project self-evaluation of its ) Likert .
capability of recovering loss e . Simple Min-Max for
D23 - capability of recovering loss and k Scale (1- L
and repairing demaged .. . . Variabl normalisation
. . repairing demaged digital objects- 5/1-6)
digital objects- e
.Project self-evaluation of its N/A -
yeer .Project self-evaluation of its ./ Likert .
capability to reduce e . . Simple Min-Max for
D24 ) . capability to reduce information loss k Scale (1- .
information loss through . Variabl normalisation
. through better recovery techniques. 5/1-6)
better recovery techniques. e
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VARIABLES, INDICATORS AND INDICES

Creative (re)-use

Project self-evaluation of its . . . N/A - .
. . Project self-evaluation of its ) Likert .
capability of supporting . . Simple Min-Max for
D25 capability of supporting users re-use . Scale (1- ..
users re-use of cultural and L Variabl normalisation
L of cultural and scientific content 5/1-6)
scientific content e
Project self-evaluation of it
ro]ec. S eimeva ua.lon oL IS Project self-evaluation of its N/A - .
capability of enabling the . . . ) Likert .
. D capability of enabling the design of | Simple Min-Max for
D26 design of more participative . k Scale (1- .
. more participative and Variabl normalisation
and communicative forms of .. 5/1-6)
content communicative forms of content e
Project self-evaluation of it
ro]ec' S eieva ua' 19n orts Project self-evaluation of its N/A - .
capability of providing . . . . Likert .
. . ) capability of providing adaptive Simple Min-Max for
D27 adaptive creative experiences . . . . Scale (1- ..
. . creative experiences offering Variabl normalisation
offering guidance and d di . 5/1-6)
interpretation guidance and interpretation e
Project self-evaluation of N/A -
roject sereva Haton ot Project self-evaluation of outputs ./ Likert .
outputs capability of provide . ) Simple Min-Max for
D28 . capability of provide more . Scale (1- ..
more collaborative . . Variabl normalisation
) collaborative experience for users 5/1-6)
experience for users e
Project self-evaluation of N/A -
roject se cvaation ot Project self-evaluation of outputs ./ Likert .
outputs capability of provide . . Simple Min-Max for
D29 more interactive experi capability of provide more Variabl Scale (1- lisati
perience |, . . aria normalisation
interactive experience for users 5/1-6)
for users e
Project self-evaluation of
roject sefreva uation o Project self-evaluation of outputs N/A - .
outputs capability of . . . ) Likert .
. . . capability of improving the use of Simple Min-Max for
D30 improving the use of digital | .=, . . k Scale (1- .
. . digital resources in multilingual and | Variabl normalisation
resources in multilingual and ltidisciol; 5/1-6)
multidisciplinary contexts muttidiscipiinary contexts ¢
Project self-evaluation of N/A
outputs capability of Project self-evaluation of outputs Simple Likert Min-Max for
D31 improving content capability of improving content Vari};bl Scale (1- normalisation
sharing/remixing by non- sharing/remixing by non-expert users 5/1-6)
expert users
Project self-evaluation of Project self-evaluation of outputs N/A - | Likert Min-Max for
D32 outputs capability of capability of improving content Simple | Scale (1- normalisation
improving content sharing/remixing by non-expert users | Variabl | 5/1-6)

AVERAGE
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sharing/remixing by non-

expert users
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VARIABLES, INDICATORS AND INDICES

Technological impact

Technological
Innovation

Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
L . . . . . . Min-Max for
T1 reduction in delivery time of |in delivery time of new product Simple | Scale (1- .
. . ; normalisation
new product offerings offerings Variable |5/1-6)
Inter Quartile
N/A - R IQR) fi tli
Number of patents derived | Number of patents derived from ,/ . ange ( Q ) for outliers
T2 from the outout the output Simple | Numerical | elimination
© € output- © outptt- Variable Min-Max for
normalisation
Inter Quartile
Number of IPRs derived Number of IPRs derived from the N/A : . R%mge (I_QR) for outliers
T3 ¢ the output tout Simple | Numerical | elimination
rom the outpt outpt Variable Min-Max for
normalisation
Pro]'e ct self.-evaluahon of Project self-evaluation of having an N/A ! Likert Min-Max for
T4 having an impact on process impact on process innovation Simple | Scale (1- normalisation
innovation P P v Variable |5/1-6)
Pro]'e ct self.-evaluanon of Project self-evaluation of having an N/A i Likert Min-Max for
T5 having an impact on process impact on brocess innovation Simple | Scale (1- normalisation
innovation P P Variable |5/1-6)
Project self-evaluation of . . .
L Project self-evaluation of routinized .
routinized processes for . . N/A - Likert .
. . processes for capturing and using . Min-Max for
T6 capturing and using new . k Simple | Scale (1- .
) . new ideas for new or improved . normalisation
ideas for new or improved . . Variable |5/1-6)
. . service offerings
service offerings
T7 Project self-evaluation of Project self-evaluation of N/A - Likert Min-Max for

AVERAGE
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management strategies or management strategies or business |Simple |Scale (1- |normalisation
business practices for new or | practices for new or improved Variable |5/1-6)
improved service offerings service offerings
Project self—evaluathn of Project self—evaluathn of . N/A - Likert .
T8 management strategies or management strategies or business Simple Scale (1- Min-Max for
business practices for new or | practices for new or improved p normalisation
) . . . . Variable |5/1-6)
improved service offerings service offerings
Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
L . . . . . . . Min-Max for
T9 reduction in delivery time of |in delivery time of new service Simple | Scale (1- ..
. . . . normalisation
new service offerings offerings Variable |5/1-6)
Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
L . . . . . . . Min-Max for
T10 reduction in delivery time of |in delivery time of new service Simple | Scale (1- s
) . . k normalisation
new service offerings offerings Variable |5/1-6)
Project self-evaluation of N/A - Likert
roject se-evaation o Project self-evaluation of having an ./ et Min-Max for
T11 having an impact on product |, . . Simple | Scale (1- .
. i impact on product innovation . normalisation
innovation Variable |5/1-6)
Project self-evaluation of N/A - Likert
roject se.-evatiation o Project self-evaluation of ./ et Min-Max for
T2 developing new product developing new product offerings Simple | Scale (1- normalisation
offerings ping P & Variable |5/1-6)
Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
L . . . . . . Min-Max for
T13 reduction in delivery time of |in delivery time of new product Simple | Scale (1- ..
. . . normalisation
new product offerings offerings Variable |5/1-6)
Inter Quartile
N/A - R IQR) f tli
Number of patents derived | Number of patents derived from ,/ . ange ( Q ) for outliers
T14 from the outout the outout Simple | Numerical | elimination
pUt- put- Variable Min-Max for
normalisation
Inter Quartile
Number of IPRs derived Number of IPRs derived from the N/A i . Rénge (I_QR) for outliers
T15 from the output tout Simple | Numerical | elimination
© © OHtPH- OutPHt- Variable Min-Max for
normalisation
Project self-evaluation of N/A - Likert
ro]'e cse . evatuation o Project self-evaluation of having an ,/ teet Min-Max for
T16 having an impact on process | . . . Simple | Scale (1- .
. . impact on process innovation . normalisation
innovation Variable |5/1-6)
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VARIABLES, INDICATORS AND INDICES

Project self-evaluation of . . .
.. Project self-evaluation of routinized :
routinized processes for . . N/A - Likert .
. . processes for capturing and using . Min-Max for
T17 capturing and using new . | Simple | Scale (1- .
. . new ideas for new or improved . normalisation
ideas for new or improved . . Variable |5/1-6)
. . service offerings
service offerings
Project self-evaluation of Project self-evaluation of
: _ : , , N/A-  |Likert .
T18 management strategies or management strategies or business Simple Scale (1 Min-Max for
business practices for new or | practices for new or improved P normalisation
) . ) . . Variable |5/1-6)
improved service offerings service offerings
Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
o . . . . . . . Min-Max for
T19 reduction in delivery time of |in delivery time of new service Simple | Scale (1- o
. . . . normalisation
new service offerings offerings Variable |5/1-6)
Project self-evaluation of
 roject ¢ ) Project self-evaluation of improving | N/A - Likert .
improving delivery or . . . Min-Max for
T20 L delivery or logistics systems for Simple | Scale (1- .
logistics systems for your . . normalisation
. your inputs Variable |5/1-6)
inputs
Project self-evaluation of Project self-evaluation of N/A - Likert .
. .. . .. . Min-Max for
T21 implementing improved implementing improved Simple | Scale (1- .
. normalisation
management systems management systems Variable |5/1-6)
Project self-evaluation of . .
. .. Project self-evaluation of .
implementing improved . . N/A - Likert .
- implementing improved methods . Min-Max for
122 methods of organising work . s Simple | Scale (1- ..
s - of organising work responsibilities X normalisation
responsibilities or decision .. . Variable |5/1-6)
. or decision making
making
Project self-evaluation of Project self-evaluation of engaging | N/A - Likert .
. . . . Min-Max for
123 engaging users in the users in the development of the Simple | Scale (1- ..
. normalisation
development of the output output Variable |5/1-6)
Project self-evaluation of N/A - Likert
 FOJeCt 8 . Project self-evaluation of ,/ Min-Max for
124 innovating supporting innovating supporting activities Simple | Scale (1- normalisation
activities & SuppP & Variable |5/1-6)
Project self-evaluation of Project self-evaluation of improving | N/A - Likert .
. . . . . . . Min-Max for
T25 improving methods of methods of interacting with project | Simple | Scale (1- .
. . . . . normalisation
interacting with project users | users Variable |5/1-6)
26 Project self-evaluation of Project self-evaluation of having an | N/A - Likert Min-Max for
having an impact on product |impact on product innovation Simple |Scale (1- |normalisation
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innovation Variable |5/1-6)
Project self-evaluation of N/A - Likert
et = Project self-evaluation of ./ Min-Max for
127 developing new product developing new product offerings Simple | Scale (1- normalisation
offerings ping P & Variable |5/1-6)
Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
L . . . . . . Min-Max for
T28 reduction in delivery time of |in delivery time of new product Simple | Scale (1- L
. . . normalisation
new product offerings offerings Variable |5/1-6)
Project self-evaluation of
_roject sefrevatuation o Project self-evaluation of improving | N/A - Likert .
improving delivery or . . . Min-Max for
T29 L delivery or logistics systems for Simple | Scale (1- .
logistics systems for your . : normalisation
. your inputs Variable |5/1-6)
inputs
Project self-evaluation of
 TOJeet £ . Project self-evaluation of improving | N/A - Likert .
improving delivery or ; . ) Min-Max for
T30 . delivery or logistics systems for Simple | Scale (1- o
logistics systems for your . . normalisation
. your inputs Variable |5/1-6)
inputs
Project self-evaluation of Project self-evaluation of N/A - Likert .
. .. . L ) Min-Max for
T31 implementing improved implementing improved Simple Scale (1- ..
. normalisation
management systems management systems Variable |5/1-6)
Project self-evaluation of Project self-evaluation of N/A - Likert .
, . _ . ) Min-Max for
T32 implementing improved implementing improved Simple | Scale (1- o
. normalisation
management systems management systems Variable |5/1-6)
Project self-evaluation of . .
. . Project self-evaluation of .
implementing improved . L N/A - Likert .
. implementing improved methods ) Min-Max for
T33 methods of organising work .. o ote Simple | Scale (1- ..
s - of organising work responsibilities k normalisation
responsibilities or decision . . Variable |5/1-6)
. or decision making
making
Project self-evaluation of . .
. o Project self-evaluation of )
implementing improved . L. N/A - Likert .
. implementing improved methods . Min-Max for
T34 methods of organising work . s Simple | Scale (1- .
s - of organising work responsibilities . normalisation
responsibilities or decision .. . Variable |5/1-6)
. or decision making
making
Project self-evaluation of A - Likert
;roject sefrevatuation o Project self-evaluation of N/ ¢ Min-Max for
135 innovating supporting innovating supporting activities Simple | Scale (1- normalisation
activities & SUPpOTHng Variable |5/1-6)
Technological T36 Project self-evaluation of test | Project self-evaluation of test beds | N/A - Numerical | Min-Max for AVERAGE
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VARIABLES, INDICATORS AND INDICES

readineness

beds to be applicable to the | to be applicable to the project Simple normalisation

project outputs outputs Variable

Project self-evaluation of A -

. rojec ‘se eva uation o . Project self-evaluation of improving N/ . Min-Max for
T37 improving the technological . Simple | Numerical ..

the technological state of the art . normalisation
state of the art Variable
. . . . N/A - .

Project output tested in large | Project output tested in large scale ) . Min-Max for
T38 Simple | Numerical .

scale test-beds test-beds Variable normalisation
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Efficiency

Efficiency

Inter Quartile

SUM Range (IQR) for outliers
EY1 Value chains Value chains VALUE | Numerical | elimination
CHAINS Min-Max for
normalisation
SUM Inter Quartile '
OUTPU Range (IQR) for outliers
EY2 Project Users Project Users TS Numerical | elimination
USERS Mm—Méx f?r
normalisation
Project self-evaluation of its | Project self-evaluation of its N/A - Likert Min-Max for
EY3 capability to reduce the time | capability to reduce the time Simple | Scale (1- normalisation
needed to deliver a service needed to deliver a service Variable |5/1-6)
Estimation of the increase of | Estimation of the increase of N/A -
EY4 turnover that can be enabled | turnover that can be enabled by the |Simple | Text
by the project results project results Variable
Project self-evaluation of its | Project self-evaluation of its .
o - . . N/A - Likert .
capability to reduce capability to reduce information ) Min-Max for
EY5 ) . Simple | Scale (1- L
information loss through loss through better recovery . normalisation
. . Variable |5/1-6)
better recovery techniques techniques
Project self-evaluation of its | Project self-evaluation of its N/A - Likert .
s . . s . . . Min-Max for
EY6 capability to improve digital | capability to improve digital Simple | Scale (1- -
. . . normalisation
preservation processes preservation processes Variable |5/1-6)

AVERAGE

207
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Project self-evaluation of its | Project self-evaluation of its N/A - Likert .
. . . s . . . Min-Max for
EY7 capability to improve digital | capability to improve digital Simple | Scale (1- .
. . . normalisation
preservation processes preservation processes Variable |5/1-6)
Proj lf-evaluation of i
T ecjt S eli-eva uation ot its Project self-evaluation of its N/A - Likert .
capability to enhance . . Min-Max for
EY8 . capability to enhance workflows of |Simple | Scale (1- L
workflows of digital . . . normalisation
. digital preservation Variable |5/1-6)
preservation
Proj ecjc S elf—evaluatlgn of its Project self-evaluation of its N/A - Likert .
capability of recovering loss . . ) Min-Max for
EY9 . capability of recovering loss and Simple | Scale (1- .
and repairing damaged .. O . . normalisation
. . repairing damaged digital objects | Variable |5/1-6)
digital objects
Project self-evaluation of . .
. Project self-evaluation of outputs .
outputs capability of . . . N/A - Likert .
. . capability of improving content . Min-Max for
EY10 improving content haring/remixing by non-expert Simple Scale (1- normalisation
sharing/remixing by non- flSZI‘S g/te g by non-expe Variable |5/1-6) ormatisatio
expert users
Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
L . . . . . . Min-Max for
EY11 reduction in delivery time of |in delivery time of new product Simple | Scale (1- ..
. . . normalisation
new product offerings offerings Variable |5/1-6)
Pro]fz ct self—evaluatlon of Project self-evaluation of having an N/A i Likert Min-Max for
EY12 | having an impact on process impact on process innovation Simple | Scale (1- normalisation
innovation P P Variable |5/1-6)
Project self-evaluation of Project self-evaluation of NJ/A - Likert
management strategies or management strategies or business | . Min-Max for
EY13 . . . . Simple | Scale (1- L
business practices for new or | practices for new or improved k normalisation
) ) ) ) ) Variable |5/1-6)
improved service offerings service offerings
Project self-evaluation of Project self-evaluation of reduction | N/A - Likert .
Lo . . . . . . . Min-Max for
EY14 |reduction in delivery time of |in delivery time of new service Simple | Scale (1- .
. . . . normalisation
new service offerings offerings Variable |5/1-6)
Proj lf-evaluati
-1 ect setizeva uation of Project self-evaluation of improving | N/A - Likert .
improving delivery or ; . . Min-Max for
EY15 . delivery or logistics systems for Simple | Scale (1- .
logistics systems for your . . normalisation
. your inputs Variable |5/1-6)
inputs
EY16 Project self-evaluation of Project self-evaluation of N/A - Likert Min-Max for
implementing improved implementing improved Simple |Scale (1- | normalisation
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management systems management systems Variable |5/1-6)
Project self-evaluation of . .
. L Project self-evaluation of .
implementing improved . L. N/A - Likert .
. . implementing improved methods . Min-Max for
EY17 |methods of organising work .. s Simple | Scale (1- .
s - of organising work responsibilities k normalisation
responsibilities or decision .. . Variable |5/1-6)
. or decision making
making
Project self-evaluation of N/A - Likert
. rojec §e evatua 1,0 no Project self-evaluation of ,/ et Min-Max for
EYI8 innovating supporting innovating supporting activities Simple | Scale (1- normalisation
activities & SUPP 5 Variable |5/1-6)
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VARIABLES, INDICATORS AND INDICES

Effectiveness

Effectiveness

N/A - Boolean -
Project output tested in large | Project output tested in large scale ,/ oA | Min-Max for
ES1 Simple | If yes=1, if .
scale test-beds test-beds . normalisation
Variable | no=0
Project self-evaluation of test | Project self-evaluation of test beds | N/A - Likert Min-Max for
ES2 beds to be applicable to the | to be applicable to the project Simple | Scale (1- L
. . normalisation
project outputs outputs Variable |5/1-6)
Project self-evaluation of its | Project self-evaluation of its
capability to provide a more | capability to provide a more Min-Max for
ES3 efficient and effective efficient and effective selection of | N/A - Likert .
. ) normalisation
selection of resources to be resources to be preserved and/or re- | Simple | Scale (1-
preserved and/or re-used used Variable |5/1-6)
N/A - Boolean - | Min-Max for
ES4 Expected Business Models Expected Business Models Simple |If yes=1, if | normalisation
Variable | no=0
N/A - Boolean - | Min-Max for
ES5 Project Business Plan Project Business Plan Simple |If yes=1, if | normalisation
Variable | no=0
N/A - Boolean - | Min-Max for
ES6 Partner Business Plan Partner Business Plan Simple |If yes=1, if | normalisation
Variable | no=0
Internal o . N/A - Boolean - | Min-Max for
. . Internal monitoring/evaluation . . ..
ES7 monitoring/evaluation tem adobtion Simple |If yes=1, if | normalisation
system adoption syste OpHo Variable | no=0

AVERAGE
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. N/A - Boolean - | Min-Max for
Internal risk assessment . ) . .
ES8 Internal risk assessment system Simple |If yes=1, if | normalisation
system .
Variable | no=0
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VARIABLES, INDICATORS AND INDICES

Sustainability

Sustai
nabilit
y

Inter Quartile

s1 Project Project Sum output*users Numerical Rénge (IQR) for outliers
Users Users elimination
Min-Max for normalisation
Numerical | Numerical
of hours of | of hours of Inter Quartile
training training . Range (IQR) for outliers
S2 . . N° TRAINING HOURS * N° TRAINED PEOPLE Numerical AR
provided | provided elimination
by the by the Min-Max for normalisation
project project
n T+5
OB, .
ENPV = Z( Z m Inter Quartile
i . .
s3 | ENPY ENPV O=1 t=T1g' _i o Numerical (see szmge (IQR) for outliers
0C, page 74) elimination
— Z —) Min-Max for normalisation
1+t
" t=0
BCR = 2;1:1:7535 0B, (1+i)~" Inter Quartile
- T+TC N—t .
s4 |BCR BCR £ Yo 0C (1 +1) Numerical | ange (IQR) for outliers
elimination
Min-Max for normalisation
Numerical | Numerical | SUM PARTNERS COLLABORATIONS * QUALITY . Inter Quartile
S5 . Numerical .
and and (Likert) Range (IQR) for outliers

AVERAG
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Quality of | Quality of elimination

new new Min-Max for normalisation

collaboratio | collaboratio

n links n links

established | established

by project | by project

partners partners

with with

research research

actors actors

thanks to thanks to

the the

participatio | participatio

nin the nin the

project project

Numerical | Numerical

and and

Quality of | Quality of

new new

collaboratio | collaboratio

n links n links

established | established

by project | by project |SUM CLUSTERS' POSITIVE ANWERS (variables: Inter Quartile
S6 partners partners DG_StandardDescription, EC_BusinessModel, Numerical Range (IQR) for outliers

withlocal |withlocal |EC_BusinessPlan, EC_p_MKT, EC_p_TURN)/N° OF elimination

actorsin a |actorsin a | ANSWERS (where N/A DOES NOT COUNT) Min-Max for normalisation

specific specific

context context

thanks to thanks to

the the

participatio | participatio

nin the nin the

project project
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VARIABLES, INDICATORS AND INDICES

n -~ Inter Quartile
s |Dpp DPP DPP = Z Z{:g o Ce (1+ l.) —tt Numerical (see | Range (IQR) for outliers
Sl yT+5 OB, (1 +1) page 74) elimination
t=TBST +5—-TBS Min-Max for normalisation
Cluster of | Cluster of
Yes/No Yes/No Inter Quartile
gg | Variables | Variables | g\ o ()oTERS POSITIVE ANWERS Numerical Range (IQR) for outliers
in in elimination
Sustainabili | Sustainabili Min-Max for normalisation
ty ty
Project self- | Project self-
evaluation |evaluation
of its of its
capability | capability .
S9 |toimprove |toimprove |N/A - Simple Variable Ig/lfir)t Scale (1- Min-Max for normalisation
its its
product/ser | product/ser
vice/system | vice/system
quality quality
Project self- | Project self-
evaluation |evaluation
of its of its
capability | capability i
S10 |toreduce |toreduce |N/A -Simple Variable ;;i(ir)t Scale (1- Min-Max for normalisation
the time the time
needed to | needed to
deliver a deliver a
service service
Project self- | Project self-
evaluation |evaluation
of its of its .
S11 |capability |capability |N/A - Simple Variable ;;i(ir)t Scale (1- Min-Max for normalisation
to support | to support
a better a better
targeting of | targeting of
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stakeholder | stakeholder
s needs s needs
Project self- | Project self-
evaluation |evaluation
of its of its
impact on |impact on
the the Likert Scale (1-
S12 | capability | capability | N/A - Simple Variable 5/1-6) Min-Max for normalisation
of keep of keep
pace with | pace with
research research
competitor | competitor
S S
Project self- | Project self-
evaluation |evaluation
of its of its
capability | capability .
S13 |to to N/A - Simple Variable ;;i(ir)t Scale (1- Min-Max for normalisation
stimulate stimulate
the creation | the creation
of new of new
services services
Numerical | Numerical
of activities | of activities Inter Quartile
S14 dedicated |dedicated N/A - Simple Variable Numerical R;.mge (IQR) for outliers
to transfer | to transfer elimination
the project | the project Min-Max for normalisation
outputs outputs
Numerical | Numerical
of persons | of persons
able tobe |able to be .
S15 |dedicated |dedicated |N/A - Simple Variable ;;i(ir)t Scale (1- Min-Max for normalisation
to to
exploitatio | exploitatio
n and n and
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VARIABLES, INDICATORS AND INDICES

innovation |innovation
transfer transfer
Estimation | Estimation
of the of the
increase of |increase of
turnover turnover . .
516 that canbe | that can be N/A - Simple Variable Text
enabled by | enabled by
the project | the project
results results
Project self- | Project self-
evaluation |evaluation
of project | of project
capability | capability
S17 of I'lavmg of }'1aV1ng N/A - Simple Variable Likert Scale (1- Min-Max for normalisation
animpact |animpact 5/1-6)
on the on the
different different
segments segments
of the CCIs | of the CClIs
Project self- | Project self-
evaluation |evaluation
of of
518 developing | developing N/A - Simple Variable Likert Scale (1- Min-Max for normalisation
more more 5/1-6)
innovative |innovative
tools for tools for
CClIs CClIs
Project self- | Project self-
evaluation |evaluation
of project | of project .
S19 |impacton |impacton |N/A - Simple Variable ;;i(ir)t Scale (1- Min-Max for normalisation
access to access to
finance for | finance for
CClIs CClIs
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Impacton | Impact on

access to access to . .
520 market for | market for N/A - Simple Variable Text

CClIs CClIs

Numerical | Numerical

of of

collaborati | collaborati

ve business | ve business Inter Quartile

environme |environme . . . Range (IQR) for outliers
521 N/A - Simple Variable Numerical NN

nts (cluster |nts (cluster elimination

or or Min-Max for normalisation

incubator) | incubator)

developed | developed

for CCls for CCls

Project self- | Project self-

evaluation |evaluation

of its of its

capability | capability

to support | to support

network network

creation/ creation/
522 COHE_lb(?ratlo COllE.ib(?I‘atIO N/A - Simple Variable Likert Scale (1- Min-Max for normalisation

n within n within 5/1-6)

specific specific

segments segments

of the of the

cultural cultural

and and

creative creative

industries |industries

Numerical | Numerical gatir Ql;arltglef i
523 |of people |of people |N/A - Simple Variable Numerical . ge ( Q ) for outliers

trained trained eh.mmatmn .

Min-Max for normalisation
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VARIABLES, INDICATORS AND INDICES

Innovativeness

Innovativeness

Project self-evaluation

?ro] ect self-evaluaja(')n on on improvement of N/A - Simple Likert Min-Max for
In improvement of digital .. . . Scale (1- .
) digital preservation Variable normalisation
preservation workflows 5/1-6)
workflows
Project self-evaluation
Proj If-evaluation of it Likert
) ec't s © eYa ua 10n9 1 i of its capability to N/A - Simple te Min-Max for
12 capability to improve digital . . . Scale (1- o
. improve digital Variable normalisation
preservation processes- . 5/1-6)
preservation processes-
Project self-evaluation of Project self: evaluation . Likert .
. ) ) of developing more N/A - Simple Min-Max for
I3 developing more innovative ) ) . Scale (1- .
innovative tools for Variable normalisation
tools for CCls 5/1-6)
CCIs
Inter Quartile
R IQR) fi tli
Use of open standards by the | Use of open standards |N/A - Simple . ?n“?'e ( Q ) for outliers
14 ot by th ot Variabl Numerical | elimination
projec y the projec ariable Min-Max for
normalisation
. Inter Quartile
Rat t tput:
Ratio between outputs using a. io between outputs . Range (IQR) for outliers
using open standards | N/A - Simple . NN
I5 open standards and outputs . . Numerical | elimination
. and outputs not using | Variable )
not using open standards Min-Max for
open standards o
normalisation
6 Ratio between technological Ratio between N/A - Simple Numerical Inter Quartile
outputs made available under | technological outputs | Variable Range (IQR) for outliers

AVERAGE
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Open Source (OS) licences and | made available under elimination
the total Numerical of Open Source (OS) Min-Max for
technological outputs licences and the total normalisation
developed Numerical of
technological outputs
developed
Proj 1f-evaluati Proj 1f-evaluati Lik
. roject §e evaluation on ro;ect se . evaluation N/A - Simple ikert Min-Max for
17 improving access to large on improving access to . Scale (1- o
Variable normalisation
amounts of data large amounts of data 5/1-6)
Inter Quartile
R IQR) f tli
Numerical of peer reviewed Numerical of peer N/A - Simple . fmf?’e ( Q ) for outliers
I8 . . . . Numerical | elimination
articles reviewed articles Variable .
Min-Max for
normalisation
Project self-evaluation
f it bility t
Project self-evaluation of its ot s‘capa Ty o
bility to contribute to the | " rioute to the Likert
capablity o comtripie T M€ 1 reduction of digital N/A - Simple y Min-Max for
I9 reduction of digital divide and |, . . Scale (1- .
. . divide and the Variable normalisation
the promotion of digital . .. 5/1-6)
. . promotion of digital
competencies and eSkills .
competencies and
eSkills
.Numerical of activities
. ical of activiti ing th
Numerl‘ca of activi .1e.s. supp.oFt‘mg the . Inter Quartile
supporting the acquisition of | acquisition of digital .
.. .. e . Range (IQR) for outliers
digital competences, digital competences, digital N/A - Simple . NN
110 . . . . . . Numerical | elimination
literacies competences, eSkills | literacies competences, | Variable Min-Max for
and the reduction of digital eSkills and the .
. . . normalisation
divide. reduction of digital
divide.
Indicate the percentage of Indicate the percentage Inter Quartile
budget used for participatory | of budget used for N/A - Simple Range (IQR) for outliers
11 activities, such as engaging participatory activities, Variable P Numerical | elimination
citizens in policy definition or |such as engaging Min-Max for
for using participatory design | citizens in policy normalisation
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approaches for activities other | definition or for using
than the technological participatory design
development approaches for
activities other than the
technological
development
Project self-evaluation
f it bility t
Project self-evaluation of its O 11 capabtity 1o
capability to contribute to the contribute to the Likert
pablity .. .. reduction of digital N/A - Simple Min-Max for
112 reduction of digital divideand |, . . Scale (1- ..
. . divide and the Variable normalisation
the promotion of digital ) . 5/1-6)
- . promotion of digital
competencies and eSkills .
competencies and
eSkills
Numerical of activities
Numerl.cal of act1v1t1.e_s. supp_o%‘t}ng the . Inter Quartile
supporting the acquisition of | acquisition of digital .
L .. L . Range (IQR) for outliers
digital competences, digital competences, digital N/A - Simple . NN
13 . . . . . . Numerical | elimination
literacies competences, eSkills | literacies competences, | Variable Min-Max for
and the reduction of digital eSkills and the o
. . . normalisation
divide reduction of digital
divide
Inter Quartile
N ical of patent R IQR) f tli
Numerical of patents derived rnerica’ OF patents N/A - Simple . anse ( Q ) for outliers
114 derived from the . Numerical | elimination
from the output Variable .
output Min-Max for
normalisation
Inter Quartile
Numerical of IPRs derived N@erlcal of IPRs N/A - Simple . R’fmf?’e (I,QR) for outliers
I15 derived from the . Numerical | elimination
from the output Variable .
output Min-Max for
normalisation
N ical of patent Int til
Numerical of patents derived Lmerical of paten's N/A - Simple . nter Quartile .
I16 derived from the . Numerical | Range (IQR) for outliers
from the output_ Variable Lo
output_ elimination
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Min-Max for
normalisation

Inter Quartile

N ical of IPR R IQR) f tli
Numerical of IPRs derived u@erlca © S N/A - Simple . fmge ( Q ) for outliers
117 derived from the . Numerical | elimination
from the output_ Variable .
output_ Min-Max for
normalisation
Pro]'ect self.-evaluatlon of Pro]ect. self-eYaluatlon N/A - Simple Likert Min-Max for
118 having an impact on process | of having an impact on . Scale (1- .
. . ; . Variable normalisation
innovation process innovation 5/1-6)
Project self-evaluati
Project self-evaluation of roject sef-evattiation
routinized processes for of routinized processes Likert
Zee p . . for capturing and N/A - Simple Min-Max for
119 capturing and using new ideas . . . Scale (1- .
. . using new ideas for Variable normalisation
for new or improved service . 5/1-6)
) new or improved
offerings . .
service offerings
Project self-evaluation
Project self-evaluation of of management ,
. . . . Likert .

0 management strategies or strategies or business | N/A - Simple Scale (1- Min-Max for
business practices for new or | practices for new or Variable 5/1-6) normalisation
improved service offerings improved service

offerings
. . Project self-evaluation .
P t self-evaluat £ Likert
rojec . 5¢ . eva }1a ton ,O of reduction in N/A - Simple Teer Min-Max for
121 reduction in delivery time of . . . Scale (1- .
. . delivery time of new | Variable normalisation
new service offerings . . 5/1-6)
service offerings
Proj.ect self.-evaluation of Project. self-e\./aluation N/A - Simple Likert Min-Max for

122 having an impact on product | of having an impact on . Scale (1- .

. . X . Variable normalisation
innovation product innovation 5/1-6)
Proj If-evaluation of Proj 1f-evaluati Li

roject s.e f-evaluation o roject se .eva uation N/A - Simple ikert Min-Max for

123 developing new product of developing new . Scale (1- .

, i Variable normalisation
offerings product offerings 5/1-6)
Proj 1f-evaluation of Proj 1f-evaluati Li
r0]ect' se ' eva gatlon .0 roject se. eya uation N/A - Simple ikert Min-Max for

124 reduction in delivery time of | of reduction in . Scale (1- .

. , , Variable normalisation
new product offerings delivery time of new 5/1-6)
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VARIABLES, INDICATORS AND INDICES

product offerings
Project self-evaluati
Project self-evaluation of roject seL-evaTation . Likert .
. . . . .. | of improving delivery |N/A - Simple i Min-Max for
125 improving delivery or logistics L . Scale (1 .
svstems for vour inputs or logistics systems for | Variable 5/1-6) normalisation
Y y pu your inputs
Project self-evaluati
Project self-evaluation of rc.)] ect se eYa vaton . Likert .
. .. of implementing N/A - Simple Min-Max for
126 implementing improved ) . Scale (1- .
improved management | Variable normalisation
management systems 5/1-6)
systems
Project self-evaluation of E;(i)iz Ctlesii-:;;iluatlon
implementing improved ) P 5 . Likert .
. improved methods of | N/A - Simple Min-Max for
127 methods of organising work . . Scale (1- L
o ers - organising work Variable normalisation
responsibilities or decision o 5/1-6)
making responsibilities or
decision making
Project self-evaluation of Project self-evaluation . Likert .
A - 1 - f
128 innovating supporting of innovating N/ . Simple Scale (1- Min M?X o
. . . Variable normalisation
activities supporting activities 5/1-6)
Inter Quartile
Project self-evaluati R IQR) f tli
Project self-evaluation on the roject s e\./a tation N/A - Simple . .'.ang.e ( Q ) for outliers
129 maturity of the outouts on the maturity of the Variable Numerical | elimination
¥ P outputs Min-Max for
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