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This study contributes to the Research Directorate-General’s initiative to develop a new
generation of evaluation and monitoring instruments for the Framework Programmes
(FPs). It explores the potential of Science and Technology (S&T) indicators for FP evalua-
tion and monitoring and proposes a methodology for their systematic use. Based on an
analysis of FP context, current practices and future requirements improvement potentials
are identified. The resulting proposed methodological framework includes relevant indica-
tors and indicator categories, principles for their application and pathways and actions for
an efficient implementation.

This final report summarises the study findings. It is organised in two volumes:

Volume 1 summarises the study findings and conclusions. Based on a brief analysis of
current situation, future needs and indicator potential, an indicator framework and princi-
ples of its application are proposed. To implement this framework successfully, neces-
sary preconditions are identified and recommendations are formulated.

Volume 2 provides a complementary in-depth discussion of the framework and of its key
elements. Its core is a detailed description of identified indicator categories and indica-
tors and an in-depth discussion of their status, application, methodological potential and
limitations. Further elements are an analysis of the FP’s current evaluation and monitor-
ing practices and a discussion of the principles of indicator application, especially in
evaluations, based on the state-of-the-art in indicator science.

This is necessary because both the complexity of FP evaluation and the nature of indica-
tors make it impossible to design ex-ante a single set of indicators which is suitable for all
types of future FP evaluations. To provide the necessary evidence, indicators must be
chosen according to specific evaluation questions. Main methodological choices and
issues are discussed in each indicator domain and possible options and alternatives, as
well as their implications, are highlighted.

The study has been conducted and the report has been created by a team consisting of
Michael Braun (Proneos GmbH, Bad Camberg), Benedetto Lepori and Ghislaine Fillia-
treau (Observatoire des Sciences et Techniques, Paris), Stig Slipersaeter and Aris Ka-
loudis (NIFU STEP Innovation Studies, Oslo), Emanuela Reale (CNR CERIS, Rome)
and Philippe Larédo (LATTS, Université de Paris Est).

This work has been made possible by the support, background information and feedback
provided by the involved European Commission services, especially DG Research’s Unit
A3 — Evaluation and Monitoring of Programmes — and by many inputs from Bianca Poti
(CERIS, Rome) and other colleagues from the scientific community and practitioners
from research and industry. We are particularly indebted to Yann Cadiou (former mem-
ber of OST). His contributions have been vital for the Chapter on Scientic Output Indica-
tors. Thank you very much to all.

All views expressed in this report are those of the authors. The study does not represent
the official view of the European Commission.
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Summary and recommendations

The Framework Programmes (FPs) are the key instruments for realising Europe’s increas-
ingly ambitious research policy objectives. Therefore, progress in their implementation and
achievement of their objectives must be thoroughly followed. This requires an extension and
enhancement of current evaluation and monitoring practices.

This study shows that S&T indicators can make substantial contributions to the improvement
of evaluation and monitoring practices. Their wider and systematic use would certainly con-
tribute to transparency, efficiency and credibility of FP evaluation and monitoring.

For this purpose, an indicator-based framework is proposed. It builds on six indicator do-
mains, covering the areas of programme management; FP participation and funding, scien-
tific results, technological results, economic and social impacts and structuring of the ERA.
To apply the indicators which are identified in these domains efficiently, important prerequi-
sites are (1) a good understanding of the role and value added of indicators in the evaluation
process, (2) the integration of indicator production and application in the evaluation process,
(3) a sound methodological background and (4) the availability of high-quality data and nec-
essary support structures.

Role of indicators in evaluations

There is no lack of possible indicators which could contribute to FP evaluation and monitor-
ing. But especially indicators for evaluation purposes are very different from traditional, rou-
tinely produced generic indicators. They are mostly ad-hoc indicators which need to be cus-
tomised for this highly specific application, depending on evaluation context and data avail-
ability. Accordingly, indicators should be chosen not only as a function of their technical qual-
ity, but also on the basis of their ability to provide new (partial) evidence and to nurture the
evaluation debate. This may imply that under certain conditions indicators of a partial and
contestable nature which are available on time and which provide new ‘food for thought’ can
contribute more than sophisticated indicators which are produced too late or are to far from
the core of the evaluation debate. As a consequence, a close integration of evaluation activi-
ties and indicator design, production and application as well as a careful management of the
interface between both processes are necessary.

This means that an enhanced indicator use may even require an additional resource invest-
ment to produce indicators, to integrate and exploit them in the overall evaluation exercise
and to collect and process the necessary data.

Design of tailor-made indicators

Indicator design must be driven by precise and explicit evaluation questions. A major effort
should be devoted to specifying these questions, checking their relevance in view of main
programme objectives and key evaluation questions and to deriving relevant indicators.

* Recommendation 1:

Those carrying out or commissioning evaluations should make a dedicated effort at the
beginning of their work to specify the evaluation questions to a level of detail amenable to
quantitative measurement and to devise the possible approaches to provide necessary
quantitative evidence.

From a longer-term perspective, the application of such indicators is still limited by methodo-
logical and data gaps. Therefore, this study lists requirements for further development of in-
dicators, related methodologies and underlying data. But this requires a longer-term effort
which takes too long to support upcoming evaluations. Here, the focus should be on using
available indicators and data which complement other available types of evidence. This re-
quires a pragmatic perspective with a focus on indicators — mostly from existing data sources
— which help to answer a specific evaluation question, taking directly into account limitations
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of concepts, data, resources and time and finding suitable trade-offs between them. Under
this perspective, the main judgment criterion is the added value for the evaluation process.

Integration of indicators in the evaluation process

This type of indicator production and application cannot be separated from other evaluation
work. It requires a good understanding of evaluation needs as well as indicator competencies.

At the level of the overall FP evaluation process, not all specific needs and requirements of
individual evaluation exercises can be foreseen. But many evaluation questions will be clear
already from general policy and FP goals. This permits the preparation of a core set of indi-
cators in anticipation of these issues. To cover further needs of upcoming evaluations, com-
plementary indicator production and/or studies can be launched ad-hoc in critical areas.

* Recommendation 2:
Future FP proposals should include a detailed planning of indicator requirements as a
part of evaluation planning. This includes a proposed core set of indicators, of specific
studies to be launched and resulting resource and data requirements.

At the level of a specific evaluation exercise, indicators must be supplied under tighter time
and resource constraints. Therefore, they will be mostly limited to the use of existing indica-
tors or to smaller-scale elaborations which use available data. To exploit their potential, those
carrying out or commissioning evaluations should identify early in their work the best possible
use of quantitative indicators as sources of evidence, based on specific evaluation questions.

*  Recommendation 3:
In planning their work, those carrying out or commissioning evaluations should ensure
the necessary indicator competency and reserve the necessary time for discussing and
integrating indicator-based findings. If panels are used, they should include a member
with an explicit mandate concerning S&T indicator use in the evaluation.

Establishment of a set of core indicators

A large spectrum of indicators can contribute to FP evaluations. This study identifies such
potentially useful indicators, grouped in six indicator domains. Their potential value added,
methodological status and data sources are discussed in detail in Volume 2 of this study.
From this large choice, a set of potential priority indicators, which are likely to be particularly
useful, is identified.

This proposed set of indicators is based on the study team’s perception. As other experts
and stakeholders might come to slightly different priorities, a debate should be launched by
the Commission which leads to a consensus on the range of indicators whose production
can and should be organised in advance of major evaluation events.

* Recommendation 4:

The Commission should launch an initiative to establish a set of core indicators beyond
those used today. This includes the launch of a debate on the appropriate indicator set
and, where required, the launch of studies and other implementation measures.

Establishment of a methodological framework for indicator use in FP evaluations

To ensure the necessary methodological consistency, indicator use in all evaluations should
build on a sound common methodological base. Even if indicators must be customised for
the specific goals and questions of each evaluation, their production and use are based on
common principles and concepts. For this purpose, the study proposes a methodological
framework, consisting of a number of consecutive steps.

*  Recommendation 5:
After examination of the proposed indicator framework, including its discussion with
stakeholders and experts, the Commission should use it to formulate and disseminate a
set of guiding principles for indicator use in evaluations.
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Enhanced use of indicators in FP monitoring

Today, FP monitoring is based on a range of proven instruments. Recent monitoring and
related reports, which are based on a profoundly revised approach to FP7 monitoring, have
been important steps towards a more systematic use of indicators for FP governance. Addi-
tional information is available from other sources. But the overall reporting ‘landscape’ is still
heterogeneous and does also not yet cover all relevant aspects in the desired depth.

Therefore we propose to launch a review of FP-oriented monitoring and reporting practices.
Existing reports should be better aligned. The range of applied indicators should be extended
to cover all relevant FP aspects. For this, the proposed six indicator categories may provide
a general framework. But the resulting set of indicators is different because of the different
type of value which monitoring adds for decision makers and stakeholders and because of
the limited availability of certain types of data while the programme is still in progress.

A further possible enhancement might be the introduction of a complementary ‘health check’
reporting function which provides decision makers and stakeholders with a pragmatic, deci-
sion-oriented snapshot of the FP’s implementation and target achievement status and of
possible areas where corrective action is necessary.

* Recommendation 6:

The Commission should initiate a review of FP-oriented monitoring and reporting prac-
tices, involving all units which produce and use FP monitoring elements, to identify possi-
bilities for enhanced coordination and alignment of reports, to agree on an extended core
set of indicators for FP reporting and to discuss a possible introduction of a complemen-
tary FP ‘health check’.

Necessary support structures and competencies

An enhanced use of indicators in FP evaluations requires the availability of competencies
and resources for their design, production, maintenance and application support. Appropriate
resources and organisational structures are necessary. Some work like basic methodological
studies, dealing with feasibility and design of specific indicators and their production, can be
subcontracted. But the coordination of indicator-based evaluation practices in the complex
FP structures, the production of core indicators and the maintenance of databases require
continuity. Furthermore, capacities for the support of ongoing evaluations should be available.
The question if this can best be done in existing structures or if it requires the creation of a
new dedicated unit cannot be answered by this study. This issue requires further elaboration.

* Recommendation 7:

To ensure the necessary coherence and support for indicator use in FP evaluations and
monitoring, appropriate resources should be made available. Alternatives for the best
possible organisational set-up of such a support function should be worked out and
evaluated in the implementation of this study’s recommendations.

Improved data infrastructure

The analysis of currently available data and future requirements shows a considerable mis-
match. Even if many data are available, possibilities for indicator production are limited by
unavailability of data in certain domains, by data quality and structures and by the absence of
intermediate data layers. But this is not an issue of collecting ever more data. One might
even argue that less data should be collected from the projects. In most cases, the problem
is more related to the concepts behind data collection. Programme administration and
evaluation have different needs; therefore available data are only of limited use for the latter.

To improve this situation, a system of dedicated databases for indicator production should be
set up. This requires exploiting, cleaning and structuring of available information. The key to
achieving this is simplification: indicator databases do not have to include all kind of data
required for programme management. They should concentrate on those data which are
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critical for indicator production. These data should be based on taxonomies and closed lists.
Free field data are in most cases of little use, especially for large programmes, where clean-
ing by hand is too resource-consuming. Such databases should be designed in collaboration
with indicator experts.

The detailed discussion of indicators shows that many of the proposed indicators require a
common participation database for the whole FP, possibly maintained on a cross-FP base in
the future. Secured data quality and fast identification of participants at laboratory level are
required for most meaningful indicators, except for the most aggregated ones. This task re-
quires the identification of individual research units, careful tracking of organisational
changes over time and data validation. Without such a database, it will be difficult to perform
in-depth evaluations of FP participation patterns with the help of quantitative data.

* Recommendation 8:

A dedicated effort should be launched to develop a participation database allowing identi-
fication and tracking of FP participants at the level of individual research groups. Priority
should be given to tracking large units and regular FP participants.

Two further improvements are possible. A common system of logging of administrative
events would be very useful to analyse the programme management and administration.
This system should be restricted to a core of key events required for monitoring and evalua-
tion. A joint system to survey participants and projects can track the scientific and techno-
logical production of projects, participants’ opinions and feedbacks on programme manage-
ment and project impacts. For both, pilot projects should be launched as soon as possible.

The target should be to have functioning systems in place for the next FP, even if the next
FP7 evaluations will presumably not fully benefit from them because of development time.
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1 Situation and challenges
1.1The overall system of FP evaluation practices’

All of the specific research activities which together constitute the FP are subject to detailed
evaluations, typically carried out once during the life of each FP. How this is carried out de-
pends on the DG which is involved. DG RTD has a largely decentralised approach and the
evaluation work at the level of research activities is the responsibility of the individual Com-
mission services which have responsibility for their part of the programme. In DG Information
Society and Media by contrast, the evaluation work is centralised.

The evaluation and implementation monitoring schemes at the level of the FP itself have un-
dergone continuous updates since they were introduced in the early 1980s. A major revision
took place in the mid 1990s. The features of this system were in place until the end of FP6.?
In the last years, there have been considerable changes. The traditional system required that
before submitting the proposal for the following FP, an external evaluation had to assess the
scientific and technological objectives set out and the implementation and achievements of
Community activities carried out via the specific programmes during the five years preceding
that assessment.? This system was based on the so-called Five-Year Assessment, which
combined elements of an ex-post evaluation of the previous programme with a mid-term ap-
praisal of the on-going programme and recommendations for future activities.

Cascades of panels were part of this set up for the 1996 and 2000 Five Year Assessments.
These were abandoned for the 2004 Five-Year Assessment and replaced by a single panel.
Multiple panels were also used for monitoring up to 2003 and then replaced by a single panel.

In response to the growing size and complexity of the FPs, to the ‘Better Regulation’ initia-
tive* and to other administrative reforms, this evaluation and monitoring approach was re-
vised when FP7 was launched. An ex-ante impact assessment was carried out in conjunction
with the FP7 proposal (European Commission (2005b)). In the renewed system, the previous
focus on the Five Year Assessments was replaced by an extended portfolio of evaluations of
the FP and of its key elements at defined milestones.’

The new monitoring and evaluation requirements for FP7 were actually set out in the ex-ante
Impact Assessment of FP7, with some of the key details confirmed in the formal FP7 Deci-
sions (European Parliament (2006)). The implementation of FP7 and its Specific Pro-
grammes shall be continually and systematically monitored. An evidence-based interim
evaluation® shall be carried out no later than 2010, preceded by a progress report. Two years
following the completion of FP7, an external evaluation of its rationale, implementation and
achievements shall be carried out by independent experts. Table 1 summarises the resulting
new FP evaluation scheme in comparison with its predecessors.

A recent review of the Commission’s evaluation system by the European Court of Auditors,
covering the period from FP4 to partly FP6, took a very critical view although did acknowl-
edge that the basic requirements had been met. It highlighted a significant number of areas
in which improvement could be made.” These include a higher transparency of the interven-

Overview, for details see Volume 2, Chapter 1.

For a review of the EC’s traditional FP evaluation framework, see for example Williams et. al.
(2002) or Georghiou and Polt (2004).

This type of scheme is described for example in European Parliament (1999).

For details see European Commission (2008b) and literature quoted therein.

See Table 1. However, this system is still in motion, For certain elements like the ERC or the
JTPs, whose governance is still under development, detailed evaluation principles still have to be
worked out. See also European Commission (2007a) for planned further amendments.

Which shall cover the quality f the research activities under way, as well as the quality of imple-
mentation and management, and progress towards the objectives set.

Source: European Court of Auditors (2007); see this source for details.
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tion logic in programme definition and of links between scientific, technological and socio-
economic objectives. From these, programme objectives and performance measures should
be derived which permit to assess the relevance, effectiveness and efficiency of programme
execution at any stage. In the context of the decentralised FP management and of the
evaluation system which mirrors this, coherent standards must be applied to all monitoring
and evaluation work. For this, a reinforced methodological framework and guidance must
ensure that evaluations follow consistent standards, gather and use relevant data and ad-
dress all relevant issues appropriately. This requires strong coordination and support for indi-
cator use in all evaluations and an improved access to reliable data for their production. Ex-
perience with recent evaluation panels (used extensively by the Commission for the FP level
evaluations) has shown that their efficiency and willingness to use indicators intensively de-

pends on the accessibility, ease of use and quality of necessary data and indicators.

FP 4 (1995-1998)

FP 5 (1999-2002)

FP 6 (2003-2006)

FP 7 (2007-2013)

two evaluation
exercises (mid
term and final), in
each case for its 20
sub-programmes
plus the FP; final
evaluation overlaps
with mid-term of
FP5

two simultaneous
evaluation exer-
cises (mid-term),
in each case for its
7 Specific Pro-
grammes plus the
FP

one evaluation exercise
for the FP and its 3 Spe-
cific Programmes (mid -
term), but not specifically
for all 20 sub-program-
mes, complemented by
specific evaluation and
regular progress (i.e.
monitoring) reports

at least five evaluation
exercises (ex-ante, mid -
term and final) including
specific progress report
before interim evaluation

through FP, prior to

senting proposal for

(2004);

Ex-ante: Ex-ante: Ex-ante: Ex-ante:

No No No Part of ‘Impact Assess-
ment of the Commission’s
proposal for FP7’ (2005)

Mid-term: Mid-term: Mid-term: Mid-term:

Five-year Assess- Five-year assess- Evaluation of effective- Ex-post, 2 years after the

ment mid-way ment prior to pre- ness of instruments end of previous FP (2008);

progress report before

subsequent FP subsequent FP five-year assessment, interim evaluation (before
(1997) (2000); prior to presenting pro- 2010);
progress review posal for subsequent FP | interim evaluation (2010)
mid-way trough FP | (2004);
(2001) regular progress (i.e.
monitoring) reports
Final: Final: Final: Final:
On completion on No No [modified by FP7 De- | Two years after FP com-
FP (1999) cision] pletion (2015), supported
by specific studies, the
interim evaluation and
other evaluation activities
carried out throughout the
FP period
Table 1:  Key requirements for monitoring and evaluation in FPs 4 to 7

For the development of the proposed indicator-based framework, this raises three important
issues. Firstly, indicators and methodologies must account for the growing complexity of the
FP and its objectives. Traditional linear, input-output-oriented indicator concepts are not suf-
ficient for this purpose. Secondly, indicator use in evaluations needs to be strengthened and
institutionalised. In recent evaluations, a multitude of instruments® have been applied in very

® Including scientific peer review, expert /consultant review, participant questionnaire, interviews,

EC data/document review, control groups and national research council data (Examples taken
from Arnold (2005. This source reviews evaluations carried out until 2005.).
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different forms and mixes. This has led among other things to a very heterogeneous — and
often only marginal — use of indicators. Even if some evaluations have used indicators to
provide evidence and to support conclusions and recommendations®, their potential has by
far not been fully exploited. Currently there is also no binding, consistent and comprehensive
guideline for indicator use in FP evaluations. Existing methodological guidelines mention the
necessity to provide quantifiable evidence and indicators, but they do not specify in detall
how this should be done, even if elements have been reviewed and updated continuously.®

Thirdly, the necessary preconditions for an efficient and consistent use of indicators do not
fully exist. The importance of translating high-level policy goals into more tangible quantified
or otherwise measurable objectives has been highlighted already in the 2001 ex-ante evalua-
tion guidelines (European Commission (2000)). The 2008 Strategic Review of Better Regula-
tion in the European Union states: “Impact assessment should quantify impacts where this is
feasible and proportionate — without glossing over underlying uncertainties. Despite pro-
gress (for example, administrative costs are systematically considered and, if significant,
measured with the EU Standard Cost Model), insufficient or unreliable data often prevents
quantification” (European Commission (2008b)).

1.2FP monitoring and related reporting

Annual monitoring has traditionally been carried out by the Commission services with the
assistance of external experts. Monitoring has been intended to examine programme imple-
mentation. It has provided a quick response mechanism to programme development, de-
signed to provide a constructive independent critique on key issues.

Basic reporting requirements are defined by Article 173 of the EC treaty. As a part of their
fulfilment, the Annual Report on Research and Technological Development Activities of the
European Union (European Commission (2007b)) describes from a high-level perspective
achievements related to community research and technological development activities and
defined objectives, in particular the Lisbon and Barcelona targets. It is usually complemented
by a Commission Staff Working Document (European Commission (2007b1) which summa-
rises European research support. Its arguments are supported by statistical data where ap-
propriate’’. A Statistical Annex (European Commission (2007b2)) provides detailed informa-
tion about FP proposals and contracts.

For example, the panel in charge of the Five-Year Assessment of the 1999 -2003 FP activities
(European Commission (2004); ‘Ormala report’) used extensively data that were organised for the
exercise, including specific studies; independent experts’ and Commission staff inputs and a spe-
cially developed database of evaluation and policy documents. Panel members also undertook
own research and data gathering. Another example is the final evaluation of FP6 (European
Commission (2009)). The impact assessment and ex ante evaluation in preparation of the FP7
proposal (European Commission (2005b)) made extensive use of indicators to assess the impact
of proposed measures on Europe’s capability to meet economic, social and environmental chal-
lenges and on its capability to cure the weaknesses of the its research system. A range of indica-
tors was used to compare scenarios under the proposed FP7 with other policy options. An appen-
dix provides complementary background information.

For details see European Commission (2000), European Commission (2002), European Commis-
sion (2005a). Examples for available criteria are those for project selection which may be also
useful for assessing relevance. These include (1) Criteria related to the Community "value added"
and the subsidiarity principle (Overall Objective: Select activities which are more efficiently pur-
sued at the Community level by means of research activities conducted at that level); (2) Criteria
related to social objectives (Overall objective: Further major social objectives of the Community re-
flecting the expectations and concerns of its citizens) and (3) Criteria related to economic devel-
opment, scientific and technological prospects; Source: Source: European Parliament 1999).

For a more concise presentation and a better assessment of achievements towards the Lisbon
agenda, 14 structural indicators will be covered in the Update of the Statistical Annex to the 2008
Progress Report to the European Council., see hitp://epp.eurostat.ec.europa.eu/
portal/page?_pageid=1133,47800773,1133_47802588& dad=portal&_schema=PORTAL.
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The approach to monitoring FP implementation has been revised for FP7. In FP6 and previ-
ous FPs, monitoring had been implemented through annual panels of independent experts.
These selected specific areas of FP implementation and performance to analyse and report
on. The FP7 monitoring system is designed as an internal management tool, based on a sys-
tem of indicators." Under this new system, Monitoring Reports shall be structured along the
same principles, thus allowing for the first time a kind of longitudinal analysis of the FP7 im-
plementation. This is reflected in the first FP7 Monitoring Report which covers the year 2007
(European Commission 2009a)."

For the Specific Programmes, this exercise examines progress in relation with the original
objectives and whether these objectives, priorities and financial resources are still appropri-
ate. The FP level exercise compiles the results.

1.3Strategic Planning and Programming (SPP) cycle

It is important to understand that the research evaluation and monitoring scheme is only one
part of the overall package of measures which seek to assess performance.

As part of a range of measures which together constitute the SPP, each DG across the
Commission as a whole produces its own Annual Management Plan (AMP). This document
defines the Directorate General’s objectives and provides a planning framework for resource
deployment. Planning is broken down into the individual activities defined at budget level. For
each DG involved in FP management, these map approximately those FP areas which it
covers. For each activity, objectives are formulated, main outputs are defined and resulting
indicators are identified. For all defined indicators, targets are formulated and compared with
actual achievement levels.' At the overall policy area, a limited number of objectives and
indicators are also defined.

Further information about the FP implementation status and about the relevant context is
provided by a number of statistical and other complementary publications (see Chapter 1.4).

Implications for the indicator-based framework proposed in this study are: (1) Current report-
ing uses mostly traditional linear indicators. Extending these to include for example compos-
ite indicators which describe complex issues like the ERA status would add value to reporting.
(2) Reporting activities are scattered over a range of sources. Some of these are very com-
prehensive, but they address the needs of specialists in great depth. There is no focused,
indicator-based reporting form which provides policy makers and other stakeholders in a
comprehensive, user-friendly way with a rapid overview over the main parameters.

See Volume 2 of this report, Table 2 for details. Monitoring Reports before FP7 can be found un-
der http://ec.europa.eu/research/evaluations/index_en.cfm?pg=pre-fp7&showtoo=&show=2006
report#2006_report.

The new monitoring system is based on Article 7(1) and 6(1) of the EC and Euratom FP7 Deci-
sions (European Parliament 2006) which states that "The Commission shall continually and sys-
tematically monitor the implementation of the Seventh Framework Programme and its specific
programmes and regularly report and disseminate the results of this monitoring." Further informa-
tion on the detail of the new system is provided by the Ex ante Impact Assessment on FP7: "Moni-
toring of implementation management would be ensured by operational senior management within
the Commission on a continuous basis with annual check points and using a common set of man-
agement performance indicators. Adequate resource would be given to this process. The annual
results of this exercise will be used to inform senior management and as an input to the ex post
assessment exercise."

In the 2008 version of the Annual Management Plan, the column ’latest known results’ recognises
however that for a range of defined indicators, data are not yet available.
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1.4 Available data for indicator production

From EC-internal sources, many data on FP-funded research activities are available. Most of
these are collected from the research project applicants or participants.’ All information from
tenders and projects can be accessed through two data bases: E-CORDA provides author-
ised users with comprehensive online-information about the outcome of concluded FP7 calls
for proposals, including FP7 participation and performance statistics. The Commission’s
online reporting tool for research and technological projects, SESAM, is used for submission
of all reports and questionnaires throughout project execution. It collects all resulting project
information. Further information is accessible through CORDIS.

Beyond this, a number of Commission services provide also data and indicators which de-
scribe the Framework Programmes’ relevant (external) context (e.g. international R&D ex-
penditure and related issues). Sources of such data include Eurostat,'®, CORDIS, ERA-
WATCH, PRO INNO with it's European Innovation Scoreboard (EIS) and Innobarometer or
the 2007 EU Industrial R&D Investment Scoreboard (European Commission (2007d)), pre-
senting information on industrial R&D behaviour and the relative position of European indus-
trial R&D and innovation. Specific data are also generated by other Directorates General
which are responsible for thematic areas. For example, DG Information Society and Media
(DG INFSO) has developed an ICT-specific monitoring system, initiated a variety of studies,
for example to assess progress towards the realisation of the ERA in Information Society
Technologies and pursues ICT-specific evaluation exercises.’

Further data about global research, innovation, patents, economy, etc., which complement
the Commission data are available from a multitude of sources, e.g. national policy makers
statistical institutions, international organisations like the OECD or industry associations.'®

Implications for the proposed indicator-based framework are: (1) the current FP data base
provides a large pool of data which is potentially relevant for FP evaluation and monitoring.
But so far, these have been exploited only partially because of the discussed quality and
structural limitations. (2) Despite this, not all data exist today which would be necessary to
produce an extended indicator set representing the increasingly complex FP context.

1.5Challenges and requirements for the proposed indicator-based framework

A key issue to obtain optimal leverage from the FP is a better-informed decision making. To
be able to set realistic objectives, to focus resources on priority research areas and to follow
if the desired outcomes and effects are realised, policy makers need actual and reliable in-
formation. Indicators for inputs, outputs, effects, etc. can provide this transparency in many
cases.' But to realise this value, a number of challenges must be overcome.

These documents are submitted according to the Commission’s standards, using firm templates to
ensure their coherence. For details see the Electronic Proposal Submission Service (EPSS) User
Guide (http://cordis.europa.eu/documents/documentlibrary/91055671ENG6.pdf) and the SESAM
user guides (http://webgate.ec.europa.eu/sesam/index.do;jsessionid=LbGMb5hLpk6DDf757BZY
x2wpnxjt4G2nh0y6mHQDQJNNTVp31TSp!-1182492268!-110860345).

A key publication is Science, Technology and Innovation in Europe (last edition: Eurostat (2008).
See http://ec.europa.eu/dgs/information_society/evaluation/studies/index_en.htm for a list of
studies carried out under the auspices of DG Information Society and Media;
http://ec.europa.eu/dgs/information_society/evaluation/impact_assessment/index_en.htm for
impact assessment studies carried out in the ICT area and http:/ec.europa.eu/dgs/
information_society/evaluation/data/pdf/evaluation_plan_2008.pdf for a list of evaluations to be
launched by DG INFSO in the period 2008-10.

See the OECD science, technology and patents statistics portal, , http://www.oecd.org/topicstats-
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associations maintain statistical data bases for their respective sectors, including R&D activities.
For an example of a comparable quantification initiative, see the EU common methodology for
assessing administrative costs imposed by legislation (European Commission (2005c)). Chapter 4
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A first challenge is created by the FPs’ complex structure. Under the FP umbrella, Specific
Programmes and action lines pursue different sub-objectives, addressing different types of
issues and target groups with different instruments. Accordingly, outcomes are also hetero-
geneous. They complement each other to some extent. But they cannot easily be ‘added up’
in a sense of “... Specific Programme X contributes ...% to the achievement of the FP’s over-
all targets...”. As a further consequence, there is also no single, universally applicable ‘one
fits all’-type set of criteria to describe the success and achievements of all FP elements. In-
stead, each FP element requires its own specific set of criteria.”’

A further level of complexity is added by the FPs’ extended range of objectives and their of-
ten rather general formulation. The traditional objective to strengthen European research has
been complemented by expected research contributions to reaching larger EU economic
goals and by the inclusion of the policy goal of building the ERA. This leads to an ever more
complex portfolio of FP objectives and of expected contributions to various overarching pol-
icy goals without a visible, spelled-out single overall FP target. This reflects the complex real-
ity of European research and permits the FP to react to the core issues of the European re-
search system in a flexible way. But it makes it also difficult to assess the ‘success’ of the FP
and its elements and to identify the relationships between individual action lines or instru-
ments and observed outcomes. In addition, especially broader policy and overall FP objec-
tives are typically expressed in qualitative, but not in quantitative terms. Therefore, quantifi-
able success criteria and baselines, against which achievements could be measured, are not
readily available. This opens a wide field for (potentially subjective) interpretation and makes
it difficult to measure the programme’s performance against its initial objectives, the rele-
vance of these initial objectives (in the light of actual situation) and its performance against
possibly revised criteria. A higher degree of measurability would be desirable.?' A step into
this direction has been made with the ex-ante impact assessment of FP7 (European Com-
mission (2005b)), which has formulated a number of such quantifiable objectives.

Due to methodological limitations, progress and success cannot be described reasonably
well in all domains by the indicators which are available today. In certain cases, the methodo-
logical indicator base (i.e. definition of indicators, agreed specifications and rules for their
production) is not sufficiently advanced and needs further progress. % Certain concepts, e.g.
‘competitiveness’ as an economic objective, are also criticised for being too elusive to permit
an accurate assessment of success. In the case of ERA, even eight years after the Commis-
sion’s first ERA communication (European Commission (2000a)) the debate about the ERA’s

of this document highlights benefits of such a EU common methodology, including better assess-
ment of measures from the point of view of those affected, a higher transparency (quantifying
makes trade-offs more transparent if costs and benefits are both investigated), support for priority
setting, facilitated communication, facilitation of EU-wide comparison of performance and the iden-
tification of best practices, and a basis which ensures that national data can be easily added up in
view of assessing individual acts and/or cumulative effort/benefit.

For example, the ‘success’ of application-oriented research in the ‘Collaboration’ programme can
be measured in some cases against criteria derived from the specific context (e.g. solution of
burning, scientific issues, expected impact on competitiveness, etc.). In difference to this, basic
research under the ‘Ideas’ priority cannot be ‘measured’ against such criteria because of its ex-
ploratory nature. The same is true for the ‘People’ and ‘Capacities’ priorities, which are devoted to
the development of European research’s human resource base and infrastructure.

In its 2000 ex-ante evaluation guidelines (European Commission (2000)), the Commission high-
lighted already the importance of translating high-level policy goals into tangible, measurable ob-
jectives. The 2005 Impact Assessment Guidelines (European Commission 2005a) request that ob-
jectives should be ‘SMART’ (Specific, Measurable, Accepted, Realistic, Time-dependent).
Especially in areas which cannot be described by simple, linear indicators. For example, the ‘com-
petitiveness of European industry’ cannot be expressed in a single figure. It is influenced by vari-
ous factors (of which innovation activities are only one) and expresses itself in more than one
variable (e.g. market share, growth of revenues, relative technology position, etc.). For such pur-
poses, innovative composite indicators are needed which are not yet available.

20
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main objectives and action areas persists. At the same time, further methodological devel-
opment in the indicator area and clearer definition of relevant policy concepts are desirable.

Limited availability of relevant data restricts the possibilities to construct indicators for some
domains. The multitude of FP-internal data which is collected during the proposal phases
and project life has never been fully exploited in more sophisticated analytical ways. Current
data structures do also not always support the necessary processing of raw data and their
compilation to obtain compound information about more complex issues which cannot be
obtained from a single data set. A third limitation is the quality of data which requires in cer-
tain cases laborious cleaning of available data sets. To cope with this issue, improved quality
assurance mechanisms in data collection processes are currently implemented.

A last improvement area is the necessary consistent application of methodologies and proc-
esses in the decentralised FP structures. A range of Commission documents provide meth-
odological guidelines. But in recent evaluations, these have been applied to a highly varying
extent, also in the degrees of indicator use. A heterogeneous evaluation and monitoring
‘landscape’ has emerged which calls for a higher degree of coherence and coordination. The
outcomes of evaluations of different FP elements should become more compatible.
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2 Proposed indicator framework?
2.1Systematic use of indicators for FP evaluation and monitoring

In research programme evaluations, qualitative information (e.g. assessment by experts and
panels) and quantitative information, including indicators, complement each other.?* Promi-
nent examples of such indicators include bibliometric tools to characterise scientific output
and patent analysis to characterise technological output.

As their name suggests, indicators are constructs which allow quantitative measurement of
specific features of reality which cannot be directly observed. This is achieved through the
combination of different data and the use of suitable proxies which are supposed to be re-
lated to the observed feature.”® But in a certain sense, indicators are arbitrary and their ap-
propriateness is related to the specific perspective of their users. Thus, there are no indica-
tors without a clear definition of the underlying objectives and questions. Indicators have to
be considered as supporting evidence for the evaluator’s assessments and for policy debate
rather than as ‘objective’ descriptions of a reality per se.

A second feature of indicators is that they are explicitly meant to condense information. A
comprehensive assessment is replaced by less precise information which demands less ef-
fort and resources and which is easier to interpret because of its quantitative nature. But the
price of this is a loss of detail and of a thorough analysis of underlying causalities. This im-
plies a danger that indicators may be misinterpreted. Therefore, a central criterion for a good
indicator is its ability to provide a reasonably precise picture of the reality with an acceptable
effort. Indicator feasibility, data availability and effort required for indicator production have to
be carefully considered when choosing between indicators and other types of evidence.

Indicator application in evaluations should always start from the generic programme logic.?®
Broader socioeconomic goals must be converted into specific programme objectives and
operational mechanisms (e.g. deployed resources, instruments, selection criteria, etc.). This
requires that the evaluation identifies the causal relationships between programme objectives,
design, activities, instruments and execution and its observable (or anticipated) outcomes
and effects, thus providing also insight into the relevance and achievement of objectives.
Beyond this traditional linear, input-output-oriented perception, the indicator framework must
also account for the increasingly important structuring effects of FP-funded research in the
case of its application in the Community context.

The programme’s intervention logic can be described with the help of logic charts, differenti-
ating between overall objectives, programme objectives, activities, outcomes, intermediate
impacts and ultimate impacts. The underlying evaluation questions determine to which extent
each of these levels is addressed in a specific evaluation. Questions related to broader policy
goals — like the FP’s contribution to the ERA development —require in most cases the use of
macro-level indicators (aiming at characterising the broader context in which the pro-
gramme’s scientific production takes place and its effects on this context), whereas evalua-
tions of programme effectiveness and efficiency will concentrate on programme-level indica-
tors (aiming at measuring the programme’s activities and results as such).

Based on these considerations, we propose the methodological framework described in
Figure 1 to structure identified indicators and relate them to the underlying evaluation issues.

23

o This chapter summarises the proposed indicator framework, for details see Volume 2, Part B.

The selection of appropriate evidence and factors which determine if indicators are the method of
choice are discussed in Volume 2, Chapter 2.2.3.

For example, the number of citations of scientific publications is taken as a proxy for the outcome
of research activities because scientific studies have confirmed that recognition by other scientists,
expressed by their citing these works in own papers, is a reasonable measure of research quality.
See the detailed discussion of this issue in Volume 2, Chapter 2.2.
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Figure 1: Evaluation logic model and indicators domains

The generic descriptive roles of the indicators depicted in the bottom part of Figure 1 com-
plement each other. Thus, the whole flow of the evaluation logic can be covered by appropri-
ate indicator-based evidence.

2.2Proposed indicator domains and indicators

Based on the possible indicator roles which were defined in Figure 1 and on practical con-
siderations of how available indicators are produced and how data are collected, we propose
the following six indicator domains (see Figure 2):

» Indicators related to the implementation and management of the programme,

= indicators related to participation in the FPs, as well as to funding and its distribution by
participants, sectors, regions, countries, etc (input indicators);

» indicators related to project and programme outputs, distinguishing between
Q  scientific products and results, and
0 technological products and results,
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= socio-economic, environmental and other relevant indicators measuring the longer-term
impact of the FPs, and

» indicators related to the FPs’ contribution to the structuring of the ERA.

Technological

Input indicators Scientific output Impacts
I\Ili?lr‘lj?getment (participation, (New knowledge I =Economic
@iors funding, ...) created) (Techn. Progress =other
o through research)

Structuring effects
on ERA

Figure 2: Proposed indicator structure and domains

These indicator domains correlate with the categories of evaluation questions proposed in
Chapter 3.3. Each of them contains a comprehensive set of potentially useful indicators from
which evaluators can choose the most appropriate ones for their specific purpose, depending
on the evaluation’s main questions. They are briefly characterised in the following sections?’:

(1) Programme management indicators

Programme management is a central concern in FP evaluations. Inadequate manage-
ment would not only entail avoidable proposal and project cost and inefficiencies. Even
more severe consequences might be that important European research actors are not in-
volved appropriately, that important scientific themes are not addressed, that possible re-
search outcomes are not fully realised or that participants are de-motivated to participate
in future activities. To avoid this, indicators must help to answer the following questions:

» |s the thematic priorities selection process efficient? Does it identify the right priorities?
= Do chosen themes address research actors’ needs and motivate them to participate?
= |s the FP implemented efficiently?

To answer these questions, the following four classes of indicators are potentially useful:

= Indicators for monitoring the thematic priorities selection process analyse the demo-
graphy of the consultation process in order to assess the reaction of the scientific and
policy community to the proposed priorities.

= Indicators for the demography of proposers and evaluators provide an understanding
of the acceptance and relevance of the proposed research themes, based for exam-
ple on the demography of proposal submitters (as well as of non-submitters).

= Indicators for FP management efficiency indicate whether the programme is executed
in the most efficient way, based on an analysis of proposal handling times, adminis-
trative burden on project participants, etc.

?” The corresponding in-depth description of indicator areas, including conceptual background, main

evaluation questions, main indicator categories and possible indicators, data sources and meth-
odological issues can be found in Volume 2, Chapters 3 — 8. These sections include also recom-
mendations for further development of the respective indicator areas.
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= Indicators reflecting participants’ opinions on management indicate perceived bottle-
necks and inefficiencies which may limit the efficiency of FP-funded research and/or
participants’ motivation.

Identified indicators in these domains are described in Volume 2, Chapter 3. From this
indicator portfolio, the following might be particularly helpful in upcoming evaluations:

(1.1) Indicators for proposals demography (Structuring effects on institutions participating
in FP proposals);

(1.2) Indicators for success rates (Overall success rates, identification of do-
mains/countries where success rates are above or below average);

(1.3) Indicators for proposal submission resources and cost (workload of submitting a
proposal);
(1.4) Indicators for management efficiency (Efficiency of FP implementation);

(1.5) Indicators for administrative bottlenecks in the implementation of FP-funded pro-
jects (resources share for non-research activities, administrative bottlenecks).

(2) Indicators for Framework Programme participation and funding

Information about the (different forms of) participation of European research actors and
the repartition of funds among beneficiaries provides important information to assess if
the FP has reached the important groups of actors in European research and if it contrib-
utes to enhancing their knowledge and to integrating European research. Indicators must
help to answer in particular the following questions:

= Are FP participation and the allocation of funding consistent with the need to involve
Europe’s best researcher from the different actor groups??®

= Does the FP’s thematic repartition match its research and larger policy objectives?

= Do participation patterns support formation of pan-European research collaboration?
Is there a core of regular FP participants, including leading research institutions?

= Are there synergies (or redundancies) between FP funding and funding from other
sources (e.g. national programmes)?

This leads to the following four classes of indicators which are potentially useful:

= Participation and funding statistics provide information about the involvement of Euro-
pean research actors and highlight main research and structural trends.

= Indicators for the demography of FP participants and market structure provide infor-
mation about its capability to involve leading research institutions and important
stakeholder groups.

= Indicators for synergies and integration with national research programmes indicate if
the programme adds European value, complementing other (e.g. national) initiatives.

= Indicators for research structures and for structuring effects show if sustainable re-
search collaborations and networks are formed through FP funded research.

Identified indicators in these domains are described in Volume 2, Chapter 4. From this

indicator portfolio, the following might be particularly helpful in upcoming evaluations:

(2.1) Indicators for FP participation (repartition of participation, broken down by country,
region, research performer, FP activity);

(2.2) Indicators for FP funding allocation (repartition of funds, broken down by country,
region, research performer and FP activity);

(2.3) Indicators for participant demography (Repartition of participants by number of FP
participations over FP6/7; broken down by research area/activity and country).

28

Including stakeholders with particular needs, e.g. SMEs or new member states.
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(3) Indicators for scientific products and results

Information about (different forms of) direct outcomes of FP-funded research® is crucial

to assess if the FP reaches its scientific goals. Beyond the creation of new knowledge,

this includes also the performance of Europe’s research structures and its position in the

competitive global environment. The following questions are particularly important:

= Is FP-funded research relevant (i.e.: Does it address Europe’s main research and pol-
icy objectives? Does it lead to a sound knowledge base for addressing these issues?)?

= |s FP research funding effective (i.e.: Does it have wide-ranging positive impacts on
Europe’s scientific, technological and socioeconomic performance? Does it stimu-
late/support the formation of strong scientific capacities?)?

= |s FP research funding efficient (i.e.: Are desired/achieved scientific outcomes ob-
tained at the best cost and effort?)?

This leads to the following three classes of indicators which are potentially useful:

= Indicators for the relevance of FP-funded research assess if scientific outcomes are
linked with and contribute to the FP’s thematic objectives;

= Indicators for measuring effectiveness assess if FP-funded research reaches the de-
sired high level of peer recognition and critical mass, and if it provides the basis for a
successful transfer of knowledge and skills;

= Indicators for measuring efficiency assess if the FP enables its participants to perform
better in their scientific knowledge generation and dissemination, e.g. on the basis of
co-publication or research team composition patterns.

Identified indicators in these domains are described in Volume 2, Chapter 5. From this
indicator portfolio, the following might be particularly helpful in upcoming evaluations:

(3.1) FP participants’ publication volumes (e.g. as share of world volume or as share of
Top 10% journals; by major research area);

(3.2) Impact factors of researchers involved in FP-funded research (as a whole, broken
down by research areas);

(3.3) Networking indicators:
(3.3.1) Correlation indices between international co-publications of FP-participants
and impact factors (as a whole, broken down by research areas);

(3.3.2) Indicators for bibliometric networks (Co-publications and citations) (by re-
search area, country);

(3.4) Excellence indicators: Size-corrected ‘productivity index’, combining bibliometric
impact indexes and input data.

(4) Indicators for technological products and results

Technological outcomes link the scientific results of FP-funded research to socioeco-
nomic and other effects which are created through their use. This includes the generation
of successful new products and services, usually by private sector companies, as well as
other forms, e.g. the formation of spin-offs. To assess the FP’s contribution to this proc-
ess, indicators must help to answer the following questions:

= Does new knowledge from FP-funded research lead to the desired level of techno-
logical outputs, especially in those sectors which are particularly important for Europe?

= Are important research and technology actors sufficiently involved in FP-funded ac-
tivities and benefiting from their results?

29

Here, scientific products and results of research are defined as the numbers of scientific research
publications and citations, number of scientific co publications, number of non scientific publica-
tions, number of industry-university relations, etc.
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* Is new knowledge, created in FP-funded research, transferred efficiently?

= Does FP-funded research generate clusters of technologies with a high (commercial,
environmental, etc.) potential? Does the FP add European value to other initiatives?

Based on these considerations and on existing indicator concepts, e.g. from the OECD,

the following three classes of indicators are potentially useful:

= Indicators for technological output and its distribution identify the FPs’ technological
results on the basis of output counts (e.g. number of patents, licences, joint ventures,
spin-off, software stemming from FP-funded projects; per sector, country and originat-
ing institution).

= Indicators for technological output producers identify the FP participation and tech-
nology production levels of relevant technology producers and highlight differences in
their demography and contributions.

= Macro-level indicators measure synergies between FP outputs and with other (e.g.
national) initiatives.

Identified indicators in this domain are described in Volume 2, Chapter 6. From this indi-

cator portfolio, the following might be particularly helpful in upcoming evaluations:

(4.1) Indicators for FP participants’ technological output volume (Patent counts by main
research area, sector, country; counts of licensed patents by main research area,
sector, country);

(4.2) Indicators for new human resources trained in FP-funded research (i.e. the FP’s
capability to produce new human resources and knowledge);

(4.3) Indicators for innovation activities at firm level (Indirect information about impact of
FP participation on innovation behaviour of firms);

(4.4) Indicators for European and national innovation (Information about evolution of
EU/national innovation capabilities, correlated with FP participation);

(4.5) Technology products exchanges (Technology balance of payments; see OECD
definition).
(5) Indicators for economical, social and environmental impact

To know if the FPs make the desired contributions to achieving overarching policy goals,
their impact on economic growth, employment, etc. (and more specifically on the partici-
pating firms) must be assessed. Indicators can help to answer the following questions:

= Which socioeconomic, environmental and other relevant impacts result from FP-
funded research? How are these related to research (especially FP-funded research)?

= How does FP-funded research affect the innovation behaviour of participants?
= How does the FP influence research and related policies on other levels in Europe?

To answer these questions, the following four classes of indicators are potentially useful:

= Indicators for socioeconomic impacts measure the ‘return on R&D investment’, differ-
entiating between return on private sector R&D, societal return on private sector R&D
and return on public sector R&D.

= Indicators for impacts on innovation behaviour measure input and output additionality.

= Indicators for societal and environmental impacts measure changes of the quality of
life, prosperity and health which are attributable to FP-funded activities.

= Indicators for impacts on public policies measure to what extent the FPs contribute to
dynamising other (e.g. national) research, innovation and related policy levels.

Chapter 7 of Volume 2 describes identified indicators, but also current methodological
and data constraints which limit the measurability of effects in this domain and their attri-
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bution to research under the FPs considerably. From the currently feasible indicators, the
following might be helpful in upcoming evaluations:

(5.1) Country, region and sector participation intensities compared to key economic data
such as TFP, labour productivity, economic growth, sectoral value added, exports;

(5.2) Labour productivity, employment (growth), economic growth, value added (for sec-
tors, exports;

(5.3) Correlations between economic performance evolution and FP participation (e.g.
time lags over a longer period, at least two years).

(6) Indicators for integration and structuring of the ERA

Integrating and structuring the ERA is a central FP objective. The FPs are the Commis-
sion’s major instrument to achieve this. Therefore, measuring the ERA development and
FP contributions becomes a central evaluation issue. Indicators can help to answer three
fundamental questions:

= Are the formulated ERA targets valid? Does the ERA achieve the desired effects?

= |s the ERA implemented efficiently? Is progress achieved in particular in the action
areas which are considered necessary to realise the ERA?

= Does the FP make the desired contributions to integrating and structuring the ERA?
Is it deploying its resources for this purpose in the best possible way?

The elusiveness of policy and programme objectives and the complex interactions of
various instruments, initiatives and policy domains make it difficult to define quantifiable
measures for the FPs’ structuring and integrating effects and for the FPs’ contributions to
these. Answers depend also on research system conceptions. At the same time, the re-
view of indicators in Volume 2 shows that indicator concepts are still in their infancy. As
of today, robust ‘ready-to-use’ indicator sets are not yet available.

This gives the following proposed main types of indicators the character of a first draft
which still needs to be elaborated further:

= Indicators to assess ERA effects and rationale analyse achieved vs. expected effects
of the Europeanisation of research. We suggest focusing these on four main issues:
Fragmentation of European research, knowledge generation and exploitation,
strengthening of innovation capacities and solving Europe’s Grand Challenges.

» Indicators to assess progress in ERA implementation measure — still on a non FP-
specific base — progress in the identified main action areas. To avoid redundancies
with other indicator areas, we propose to focus on the following three®: Indicators for
progress in (1) building a European internal market for knowledge, research and in-
novation, (2) in coordinating/aligning European research policies and (3) in building
valuable initiatives implemented and funded at a European level.

* Indicators to assess FP contributions to realising the ERA analyse how the FPs influ-
ence the fabric of European research in its complex context.*’ They should provide in-
formation about ERA-relevant achievements and contributions of the relevant ele-
ments of each Specific Programme.

In view of the infancy of this indicator domain’s methodological basis, proposed indicator
types should be considered as a stimulus for driving conceptual development in this area
with a long-term perspective. As this requires time, upcoming evaluations should be sup-
ported by available indicators in a pragmatic way. These may include for example:

30
31

Alternatively, these could build on the six action areas defined in the 2007 Green Paper.

As these effects cannot be directly measured, especially not on an aggregate level, we propose to
start by identifying relevant elements of each of the Specific Programmes and to formulate rea-
sonable proxies for their contributions to realising the ERA.
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(6.1) Excellence indicators in bibliometrics can display the position of European research
in the high-tail of scientific quality by domain. If a reliable identification of FP partici-
pants is possible, from this some inference can be drawn about specific FP contri-
butions.

(6.2) Indicators for scientific collaborations (e.g. co-authorships) can help to trace the de-
velopment of a European research market. If identification of FP participants is pos-
sible, these maps can be related to FP projects.

(6.3) Indicators for collaboration in FP projects can help to identify repeated collabora-
tions at the participants’ level (compared to case-by-case participations).

(6.4) Indicators for the production of scientific personnel (e.g. PhDs awarded) and on
flows of PhD holders display patterns of mobility and of brain drain. If they can be
matched with FP-funded activities (e.g. PhDs from FP-funded research, Marie Curie
actions), the FPs’ contributions can be assessed.

Table 2 on the following page summarises the proposed potential priority indicators.

2.3 State-of-the-art and recommendations for further development of the meth-
odological framework

There is only a very limited potential for standardising evaluation-oriented indicators, be-
cause their choice and definition are closely linked to the individual questions and conditions
of each evaluation. Therefore, an enhanced planning of indicator use is crucial for the suc-
cess of future evaluations. In their preparation, necessary indicators should be identified
early so that their production can be launched in time.

A further important issue is the improvement of preconditions for indicator use in FP planning
and execution. This includes the availability of better baselines, against which achievements
can be measured. This requires a conscious effort in the formulation of programme objec-
tives to define them in a way which enables evaluators to measure their achievement
(against spelled-out targets, competing regions or other relevant baselines).

The detailed discussion in Volume 2 shows that indicators and data to produce them are
available in many, but not in all indicator areas. The analysis points to a number of gaps
where substantial methodological advances are still necessary. For example, the methodo-
logical base of the indicator domain ‘structuring effects’, which is still in its infancy, should be
developed further.

However, the resulting list of improvement areas should not simply be translated into a list of
studies to be launched. In certain cases synergies can be used.* Therefore good links be-
tween the Commission services in charge of FP evaluation, other institutions active in this
field and specialists for the methodological development of indicator definition, production
and application® are crucial for an efficient advancement.

Methodologies and guidelines for their application should also be documented and dissemi-
nated consequently to ensure their consistent use and availability for future evaluations.

% e.g.in FP7’s Social Sciences and Humanities Areas (which contains a specific action line on indi-

cators), other direct contracts of the European Commission (like in bibliometrics or higher educa-
tion) or specific calls (like ERC support actions). Some issues are also subject to other specialist
work funded on a national or other base.

% for example the PRIME network and its spin-off, the European Network of Indicators Designers.
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Indicator Measure Use ‘ Feasibility®*
Programme management indicators
Proposals de- No. of participation in calls per institutions and | Structuring effects on institutions (laboratory level) taking part in FP pro- 5
mography ratio of new entrants per proposal posals
Success rates Success rates; by FP activity, country and To look for success rates and to identify domains/countries where success 5.3

type of organisation rates are higher or lower than the average
Resourcles for Cost per proposal submitted Analysing the actual workload of submitting a proposal 4
proposals
Management Deviations from announced schedules, Evidence for management evaluation. 1.2
efficiency Actual proposal/contracts/payment times Possibilities to improve efficiency
errllinistr?tive Index based on survey scales Analysing management and other bottlenecks for project implementation 4
ottlenecks
Indicators for participation and funding
FP participation Number of participations; breakdown by coun- | General information about the repartition of participation; achievement of 1.9
try, region, performer, FP activity FP objectives
Funding from FP | Repartition of funding; breakdown by country, | General information about the repartition of funding; achievement of FP 1.2
region, performer, FP activity objectives.
Participants de- Repartition of participants by number of FP Identify the core of repeating participants to FP activities and their degree 5
mography participations; Breakdown by activity/country of concentration. Look for continuity in participation between FP6 and FP7
Indicators for scientific products and results
FP participants Number of scientific peer-reviewed research Assessment of the bibliometric “weight” and overall visibility of participants,
publication vol- publications of FP participants, World/EU for instance under the aspect of catching-up, critical mass, etc. 5.3
ume market shares (per important research area, Assessment of attractiveness of lead scientists
in Top10 Journals, per country or participant)
Impact factors of | Impact factors of authors or research teams Assessment of the overall visibility of actors, for instance under the aspect
participants involved in FP7 vs. impact factors of EU as a | of catching-up, critical mass, etc. 2-3
whole in the same themes/areas Assessment of attractiveness of lead scientists
Networking Correlation indices between international co- Tracking the evolution of collaborative research though identification of
publications of participants and impact factors, | networks generated or enhanced by the FPs and assessment of impact on 2-3
per various instruments, country and theme the thematic scientific landscape; assessment of durability of effects
Indicators for bibliometric networks (co-publi- | Zoom on patterns of citation between participants, position, role (centrality
cations and citations), by country and by betweeness...) and particularly for the case of the lead scientists/main 5.3
theme (Collaboration: volume/ratios of co- stream in the various instruments of the FPs
signed articles, collaboration patterns)
Excellence Size-corrected indexes and ‘productivity’ Assessment of effectiveness / average visibility or prestige of outputs at-
measures combining bibliometric impact in- tributed to FP projects or programmes of the FPs; assessment of the ef- 2-3
dexes and input data fectiveness for a specific programme (output related to input)
% 1 = Indicator and data fully available; 2 = indicator and raw data available, processing and cleaning necessary; 3 = indicator and data partially available;

4

indicator and data not available today. For details see Volume 2, Chapters 3 - 9.
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Indicator ‘ Measure Use ‘Feasibility34
Indicators for technological products and results
FP participants’ Counts of patents Assessment of the innovative performance and technology progress 2
technological . Assessment of FPs innovative technology outputs’ commercialisation
output Counts of licensed patents value and market potential I¥ P 2-3
Technological New human resources generated by FPs Capability of FP-funded activities to produce new human knowledge re- 5.3
output producers sources

Innovation activities at firm level (Different Measurement of the impact of FP participation on the innovation behaviour 5
indicators) of firms

Macro-level ; : ‘ Measurement of innovation capabilities of European and national econo-
indicators European and national innovation mies, if possible correlated with FP participation 2

Technology products exchanges Assessment of national payments and transaction on technology goods 1
(Technology Balance of Payments) and services, contract forms and trading rules
Indicators for economical, social and environmental impact (focus on indicators feasible short-term; see Volume2, Chapter 7 for long-term prospects)
FP participation Country, region and sector participation inten- | Identification of overall FP involvement and of participation patterns as a )
patterns sities basis for comparison with economic performance, etc.
Relationship be- | Labour productivity, employment (growth), Assessment of overall performance of national economies
tween firms’ FP economic growth, value added (for sectors), 1-2
participation and | exports
their economic Time lags between evolution of economic Identification of correlations between economic performance and FP par-
performance performance data and FP participation ticipation, assessment if the FP stimulates a dynamisation 2-4
Indicators for structuring and integrating the ERA
Short- to medium term (based on available data and concepts for upcoming evaluations)
Excellence indi- Relative position of European research Bibliometric data describing European positions in the high tail of scientific o_4
cators quality by domain, emergence of excellent players
Scientific collabo- | Co-authorships Mapping of scientific collaboration relationships in the ERA. If FP partici- 3_4
ration pant identification is possible, these can be related to FP projects
Repeated collaborations Identification of sustainable research collaboration relationships, if possible 3_4
correlated with FP participation
Production of e.g. PhDs awarded, flows of PhD holders Identification of patterns of mobility and brain drain; assessment of FP-
scientific person- stimulated mobility if possible to correlate with FP participation 2-4

nel

Longer-term (methodological base still to be developed) * systematic ERA health check desirable, consisting of indicators for:

ERA effects and
rationale

Enhancement of ERA knowledge generation and exploitation, development of critical masses, strengthening of European innovation capa-
bilities, research contributions to solving Europe’s grand challenges

Progress in ERA
implementation

Development of a European internal market for knowledge, research and innovation, building valuable initiatives implemented and funded
at a European level, coordination/alignment of European research policies

FP contributions
to realising ERA

Identification of structuring effects which can be attributed to the FP and of its core elements’ performance in creating such structuring

effects

Table 2: Summary of proposed priority indicators
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3 Application of the indicator-based framework in evaluations
3.1Integration of indicators in evaluation logics and workflow

To exploit the full potential of indicators, evaluators must identify early in the evaluation proc-
ess those indicators (as well as other types of evidence) which are necessary to answer their
core questions. This may go beyond performance-oriented indicators (which provide evi-
dence for assessing the programme’s outcomes and fulfilment of objectives, appropriateness,
effectiveness and efficiency) and include also context indicators (which describe the relevant
‘landscape’, e.g. programme budget, participants, projects, project sizes, geographi-
cal/sectoral distribution of participants, etc.).

Such an assessment of where indicators add most value to a specific evaluation should be
an integrated part of evaluation logics and workflow (see Figure 3).

Evaluation logics Indicator-related | P m———
and approach workflow

Strategic context ) mailable indicators \
Programme objectives, > gV:jdtences - = ﬁqrgig;%g;fsne Management
structure, resources and neeaea to answer enve _ e
instruments deployed, etc. evaluation questions /=50 Eﬂg&%tg;ﬁgnna%% Fﬁnding
Evaluation approach . P = Indicators on Scientific
it s é’ I(Jex- et Desirable indicators/ Products and Results
interi yp thod FI) ’ value added by indicators = Indicators on Technological
interim, ...), methodology, Check availability Products and Results
organisation (e.g. peer possible alternatives = Indicators on Integration
review group), etc. ialndd Structuring of the ERA
T — ; = Indicators on Economic
Evaluation questions Provide specific indi- i i ¢
Which questions does the .*.Camfs & metfodology ﬁé’gﬁta”" Environmental
evaluation seek to answer? Application of
Which criteria are relevant? selected indicators | Yo ‘ Indicator available? ‘
| Identify evidences P | N * N
B . ) o
Data and information Evaluation Cost/benefit to
_ Available programme : g collect data and to
information (participants, D ——— | Yes produce indicator
budgets, project data, etc.), Consistency with overall
context information, etc. FP7 evaluation framework K No l-} gmﬂn\l?

Figure 3: Integration of the proposed indicator-based framework in the evaluation process

Identification, production and application of indicators are part of the evaluators’ responsibility.
To do this in an efficient way, we propose to proceed in the following four steps:*

Step 1: Identify programme rationale and establish links between objectives and outcomes

A profound understanding of programme rationale and intervention logic is the nec-
essary starting point for the design of the evaluation approach. At this stage, the
translation of objectives into baselines against which achievements can be as-
sessed prepares the ground for efficient choice and application of indicators.

Step 2: Formulate evaluation questions

Based on the programme rationale, the main evaluation questions must be formu-
lated to focus the evaluation on key issues and to break down overall policy ques-

% Qverview, for detailed examples see the following sections.
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tions — which are typically too general to be answered directly — into detailed ques-
tions for which objective evidence can be provided.*®

Step 3: Identify necessary evidence and select desirable indicators

To answer the evaluation questions, appropriate indicators and other evidence must
be selected. The selection of the most appropriate type of evidence is pivotal for the
appropriateness and accuracy of answers. On this basis, a limited number of indica-
tors should be chosen which are most valuable for the evaluation.*

Step 4: Produce and apply selected indicators

In real life, not all indicators which would be desirable from the evaluators’ viewpoint
are immediately available or can be produced with a reasonable effort. For example,
necessary data or methodological prerequisites for their construction may not be
available. Therefore, ‘ideal’ and ‘feasible’ indicators must be reconciled to specify
the ‘best possible’ set of indicators which can be produced and applied in the con-
text of each evaluation.

The following sections describe the conceptual key elements of this approach:*

3.2ldentification of programme rationale and establishment of the link between
policy/programme objectives and achievements

To assess the relevance of formulated objectives, the appropriateness of their translation into
programme design and thematic priorities, instruments and other programme elements and
the efficiency of programme execution, evaluations should start with an analysis of objectives,
differentiating between three levels:

(1) Overarching policy objectives

The identification of relevant policy objectives and criteria for their achievement should
convert (as far as possible) broad policy objectives, which are often only formulated in
general terms, into measurable performance measures and related baselines, against
which progress can be measured (for example status quo vs. target level). Such meas-
ures can be constructed for a number of policy objectives.* But in other cases, elusive
formulations force evaluators to define and validate workable proxies themselves to cope
with objectives like making “the EU the most dynamic, competitive, sustainable knowl-

edge-based economy...”.*°

(2) Objectives of the FP and of its core elements

A key assumption for pursuing broader policy objectives under the FPs is that research
and development are major contributors to achieving economic growth, improved quality
of European citizens’ life, etc. This leads to the overarching aim of FP7 to contribute to
“the Union becoming the world's leading research area”. But such a formulation is far too
general to measure its achievement directly. Therefore evaluators must break it down

% For example, the question ,Has the FP been a success?* is by far to general to be answered in a

meaningful way without providing detailed reasons. For this purpose, it must be broken down into
more precise questions, for which evidence can be provided — like “Has the FP achieved the de-
sired contributions to mobilising the research potential of ...?”".

The cost/benefit of creating indicators is discussed in Volume 2. This suggests to limit the produc-
tion of indicators to those which have a high value added and are feasible with a reasonable effort.
For further details, see the in-depth background descriptions in Volume 2, Chapters 3 — 8.

For example: GDP development as a measure of economic growth, employment rate, technology
balance of payments or environmental effects (e.g. measures for air, soil and water pollution).

This objective contains a variety of components, including for example the level of research ex-
penditure, European position in important research fields, evolution of private sector R&D invest-
ment, etc. Defining a proxy for the overarching objective requires composite indicators which are
able to combine the elements to a ‘big picture. These do not yet exist to the desired extent.

37
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into workable elements which can be answered on the basis of specific evidence. This
takes place on two levels:

= [dentification of overall FP objectives and criteria for their achievement

Formulated FP7 objectives include the promotion of world-class research, the stimu-
lation of trans-national European research cooperation, enhanced dynamism, creativ-
ity and excellence of European research, strengthening the human potential of Euro-
pean research and structuring effects.*' Baselines may be derived from relevant pol-
icy documents.

= [dentification of objectives of relevant FP elements and criteria for their achievement

An important change in FP7 was that more room was given to the Specific Pro-
grammes and thematic priorities to respond autonomously to their specific needs.
Therefore, intervention logic and success must be analysed also at this level, similar
to the analysis at the overall FP level.”?

(3) Operational objectives

To assess if the FPs are implemented efficiently, evaluators must identify operational ob-
jectives and criteria for their achievement. At this level, objectives are usually very tangi-
ble. For criteria like the efficiency of programme execution performance measures can be
formulated more easily (e.g. processing time of proposals and funding decisions,
cost/effort allocated to administration, etc.).

The identification of objectives and criteria at these levels must build on a good understand-
ing of how the FP elements interact within the overall FP as well as with other policy domains.
Overarching policy objectives, the FP’s objectives and those of the Specific Programmes,
individual action lines, etc. cannot be treated as completely independent variables. They are
interconnected in various ways. “® It would be naive to assume that contributions of different
FP elements can simply be ‘added up’ to obtain a measure for the overall FP’s success.

Now, the next step is to analyse how actions which are initiated in response to the pro-
gramme’s objectives are linked to results. These causal links should be established in the
design of the programme (e.g. in ex-ante evaluations) and justify the allocation of resources.
Interim and ex-post evaluations validate these assumptions.

An established tool for representing these links is the ‘Logic Chart’ approach. It seeks to es-
tablish the relationships between broader policy objectives, programme-specific objectives,
(expected) outputs and longer-term effects in a diagrammatic representation. Displaying
these hierarchical relationships highlights logical links and interdependencies and permits the
assessment of programme consistency.* Individual activities are performed within a limited
time and lead to immediate outcomes, which can usually be observed with a relatively short
delay. Programme objectives are typically closely related with intermediate impacts which
occur often only several years after the end of the FP and are more difficult to observe. Ulti-
mate impacts are correlated with broader policy objectives. But their time horizon may range

41

. See European Parliament (2006).

This has to be done for each Specific Programme, action line or instrument separately to account
for their high diversity. For example in the ‘Collaboration’ programme, analysis of objectives might
focus on sector-specific scientific or technological targets. To some extent, it is also possible to
assess structuring effects, see for example the evaluation approach in the ICT thematic area by
DG INFSO (http://ec.europa.eu/dgs/information_society/evaluation/index_en.htm).

For example, research carried out under the ‘Collaboration’ programme has also a structuring
effect, as well as measures taken under the ‘People’ (e.g. to enhance mobility of researchers), the
‘Ideas’ (e.g. through fostering trans-European excellence-oriented research collaboration) or the
‘Capacities’ programmes (e.g. through the development of trans-European infrastructures) do.

For details see Volume 2, Chapter 2.
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up to decades. For this reason and because of the described interference with other policy
initiatives, they are most difficult to assess.

Figure 4 shows an illustrative example for a possible FP Logic Chart. Once drawn, it serves
as the basis for the formulation of evaluation questions and for the identification of necessary
evidence, including indicators, for the evaluation.
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| ) 1 l S
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key markets key research areas R+T ‘landscape’
| | | |
] ] ]
Ultimate Sustainable Solutions for :
. ; Expansion of
impact employment and ecological and
P economic growth societal challenges human knowledge
Figure 4: lllustrative attempt to construct a Logic Chart for the FP

3.3Formulation of evaluation questions

The formulation of evaluation questions may start with a single top-level question which ex-
presses the overall goal of the evaluation in a very condensed form.* Typically, this question
asks about the overall success of the programme. Such a top-level question is usually far too
general to be answered in a sufficiently precise and objective way on the basis of facts in-
stead of unspecific convictions. Therefore, it must be broken down into more specific sub-
questions, which can be answered in a reliable and objective way, based on facts.

In such a hierarchy, evaluation questions become increasingly specific until a level of detail is
reached where they can be answered in an objective way using facts. Questions may be
structured for example in a way which differentiates between the programme’s appropriate-
ness (“Are we pursuing the right objectives?”), its effectiveness (“Are we doing the right
things?”) and its efficiency (“Are we doing things right?”). This leads to the following structure:

“* " This approach is partially based on Minto (1987).
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Top-level question:

1 Has the Framework Programme been a success?

Detail-level questions:
1.1

Have the FP’s initial objectives proven to be valid?

1.2 Has the FP achieved its objectives and created the targeted outcomes and impacts?
1.3 Has the programme been executed efficiently?

As far as needed, these questions can be broken down further until a level is reached, where
they are sufficiently specific to be answered on the basis of appropriate evidence. For ques-
tion 1.2, this could be for example in the following way:

1.2.1 Have the specified immediate outcomes been produced?
1.2.2 Have the specified intermediate impacts been created?
1.2.3 Has the FP made desired contributions to achieving overarching policy objectives?

If this approach is applied consequently, a comprehensive and structured set of evaluation
questions emerge, as shown in Figure 5.

Programme success
Has the Framework Programme been successful?

v ¥ v
Appropriateness Effectiveness o Efficiency
Have programme objectives Has the programme achieved its objectives Has the programme been executed
proven to be valid? and created targeted outputs and effects? efficiently?
L
o Are initial Have FP acti- Have the desi- n Have projects
Have initial programme vities led to red intermedi- Ha\ae tne d?s' Has the Has the within the
programme ot the desired te impact .red ultimate oot programme
- objectives € desire ate impacts application programme
objectives i immediate been impacts been been
confirmed ; realised? phase been dmini d been
eant? from today’s outputs? realised? efficient? aefrfn":r-];tﬁ "% executed
consistent? A ! iciently? e ,,
perspective? Eave proielctf " Eas rregl scli)entific Have su_stainallale_ efficiently?
n com e nowledge been economic, ecologi-
ssgceg%fu Iye’? created'? cal or other ef;fec S
v Y Have new networks | Have new technolo- been created? 12 v L2
Has the pro- Were resour- been created? oS g en deve- Has industriat inno-
gramme been ces deployed Has the coordina- | 1 étructuring been ennanced? Were level Were Did the
the best pos- appropriately ﬁf’a'}e‘?s T:;Qa{%'h effects beel Has progress been land conditions instruments programme
sible means to for targeted/ | policies been §fachée‘350 through ﬁ]cglg‘é%m realising of funding use reach the right
achieveI policy aCf?ieve?d j enhanced? jlundec researchc | ‘ appropriate? appropriate? | |target groups?|
goals? effects? -

Figure 5: A possible hierarchy of questions for a hypothetical FP evaluation situation

In a real-life evaluation situation, these questions and evidence must be adapted and refined
as a function of the type of evaluation and its key issues (overall FP <« Specific Programme
< ...), its timing (ex-post < interim < ex-ante), the availability of data, etc.
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3.4From evaluation questions to evidence and indicators

Once the evaluation ques- | pMethod Description
tions have been identified, b . — .

. eer review/ | Opinions and recommendations are sought
the necessary evidence must | gxpert judgment | from experts specific to the field
be specified in the next step. "syrvey Asks multiple parties a series of questions,
Here, indicators compete with generates both quantitative and qualitative data
other types of evidence (see | Bibliometrics Analysis of publications and citations data,
Table 3). This choice cannot using it as an indicator of science quality
be undertaken in a mechanis- | International Comparison of FP research with research qual-
tic way. It requires a deep genchrrtla(;kmg |Ity(|jn o:::er colun.trlesf, usuallylby pfeer revu?f\{v .
understanding of the evalua- ase study SrL-e(es;; analysis of a sample of a specific is-
tion que,St'an and ,Of the Historical track- | Tracing backward from a research outcome to
characterlsths of 49|fferer1t ing identify precursor developments
types of evidence.™ In this [ Socialanalysis | Identifying and studying the contribution of
process, the number of indi- research to quality of life
cators produced and applied | Economic Identifying the economic benefits and effects of
is important. Typically, a lim- analysis research activities

ited number of indicators pro- Tapje 3: Typical types of evidence used in evaluations*
vide the bulk of the desired

evidence. Overextending this number creates extra effort without adding significant value. In
addition, their feasibility must be considered, bearing in mind that the ‘ideal’ indicator (which
would be desirable from the viewpoint of the evaluation questions) may not always be avail-
able. Therefore it must be reconciled with the best ‘feasible’ indicator (which is defined by the
availability of reliable data and a sound methodological base).

Depending on the type of evaluation questions, indicators may be taken from different indica-

tor categories (as defined in Chapter 2). Table 4 proposes a first general categorisation in
which domain appropriate indicators may be found.

353 593 328| 82g| 855| 35
3@ g 58 “85 “33| >
Category of Seg| B2/ 2 z 53| ¢ 3
evaluation questions eg83| 88| ¢ 5 55 s& 52
(7)) 3 2 = (7)) SQ =0 Y -
- | @8%8 & 8% 87| 3¢
Appropriateness of objectives v v v v v
Achievement of immediate outputs v v
Achievement of intermediate impacts v v v v
Achievement of ultimate impacts v v v v
Achievement of structuring effects v v v v v
Efficiency of programme execution v v v v

v’ = strong correlation; v = less strong correlation

Table 4: Link between categories of evaluation questions and indicator areas

6 Source: BBSRC (2005).
For example, ex-ante, interim and ex-post evaluations have very different purposes, ranging from
the anticipation of expected results and effects (in order to orient resources towards the best re-
search fields) to the assessment of achievements. In these different situations, data availability
and resulting possibilities to construct indicators vary also considerably.
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The value of the different indicator categories for assessing the achievement of objectives
depends also on the type of objective whose achievement shall be assessed (see Table 5).

On this basis, evaluators can now select those indicators which are most suitable for answer-
ing their specific key questions. They may draw on already existing indicators, if one of those
answers the question. In other cases, available data must be checked for possibilities to con-
struct complementary indicators. The in-depth description of the proposed indicator domains
in Volume 2 provides the necessary conceptual background for this task. If no data are avail-
able off the shelf for certain questions, the evaluation team will have to collect data itself, for
example through questionnaires, etc.

: o Specific programme
Broader policy objectives P progra
element objectives
| 27| 835 853 £33 2P| 29| 339 §TY 329 257 £ 23t
Indicator type 851|543 £33 a3 85| 335|858 595 335 Mas| 552 522
<o | 329 STl o3 @ O| w5 J03 3 33§33 Q85
38 D—mz 9.,58 m-_om ém g‘o Q5 OV = [OF) loXoks] (‘D‘-go
0S| 6o =<o| 53 c©° | >a| bog =29 &9 29 25 355
3| 39% © G g% © 2| °29 5°8 83 <7 237
1 5 [l D
Programme mana- v v v v v
gement indicators
Indicators for FP
participation and v v v v v v v v v v
funding
Indicators for sci-
entific products 4 v v v 4 v v v v
and results
Indicators for tech-
nological products v v v v v v v v
and results
Indicators for struc- v v v v v v v v
turing of the ERA
Indicators for eco-
nomical, social & v v v v
environm. impact

Legend: v = high relevance; v = existing, but limited relevance

Table 5:  Generic allocation of indicator types to policy/programme objectives (examples)

Table 6 on the following page shows some illustrative examples for resulting links between
evaluation questions and possible indicators to answer them.
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Evaluation question

Performance target

Evidence/indicator

Effectiveness-related questions

Has new scientific knowledge
been created?

= Scientific leadership in funded
target areas

= Scientific publications/ bibli-
ometric indicators

Have new technologies been
created?

= Technological innovation,
based on funded research

= Patents filed/granted
= Data on new product develop-
ment based on fund. research

Has industrial innovation ca-
pability been enhanced?

= Enhanced industrial research
activities?
= Efficient knowledge transfer

= Industrial R&D expenditure in
specific area

= Participant feedback on use of
research results

Have sustainable economic,
ecological or other effects
been achieved?

Superior properties of new
products

Sustainable competitive ad-
vantage

Contributions to economic
growth and employment

= Progress in key technology/
product characteristics

= Revenue growth/employment
in specific area, based on
stimulated innovation

= New product rate

Have structuring effects been
achieved through funded
research?

Enhanced trans-European
collaboration

European value added to
research in the ERA

= Number and lifetime of created
collaborations and networks

Have scientific and opera-
tional programme objectives
been achieved?

Creation of targeted new
knowledge and scientific pro-
gress

= Achievement of specific pro-
ject/programme objectives

Efficiency-related questions

Has the application phase
been efficient?

Efficient treatment of calls
and proposals
Motivation to participate®

= Processing time of proposals

= Applicant feedback (also on
clarity of calls, transparency of
selection, etc.)

Has the programme been
administered efficiently?

Efficient programme admini-
stration

= Administrative cost

= Project time spent on adminis-
trative issues

= Participant feedback

Have funded projects been
executed efficiently?

High project efficiency

= Number of budget overruns/
unmet deadlines

Were levels and conditions of
funding appropriate?

Avoid over- or underspending
on specific programmes
Ensure appropriate project
size and duration

= Ratio applied/granted budgets
= Participation levels of specific
target groups

Were instruments used ap-
propriate?

Ensure best possible project
conditions through choice of
best suited instrument

= Ratio applied/granted budgets
= Applicant/participant feedback

Did the programme reach the
right target groups?

Ensure involvement of target
groups where research fund-
ing achieves high leverage

= Share of overall programme
budget by target group (target
vs. actual)

Table 6: Relation between evaluation questions and indicators (illustrative examples)
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high administrative burden already in the proposal phase.
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For example, certain potential participants are difficult to motivate because they fear an overly

For example, SMEs tend to refrain from projects whose duration, complexity or resource absorp-

tion go beyond their more short term-oriented strategic scope and/or limited resource base.

Mnsigpeys



Tools and Indicators for Community Research Evaluation and Monitoring [ pro i
Final Report page 30

3.5Integrated, life cycle-oriented framework for FP evaluations and manage-
ment

A shortcoming of many programme designs is their lack of provisions for comparing antici-
pated and real impacts.*”® Evaluations must be able to build on a validated baseline against
which results and success can be measured. This would require that criteria for assessing
achievement of objectives are used consistently throughout the whole programme life cycle.
In such an integrated system the formulation of objectives would already include (measur-
able) criteria for target achievement. These form the basis for programme management and
for the assessment of relevance, outcomes and efficiency. If combined with a timely monitor-
ing this would provide policy decision makers also with an ‘early warning’ system for possible
deviations. Figure 6 sketches such an integrated, FP life cycle-oriented indicator framework
which is based on a consequent use of a set of core indicators.

Feedback: Initial objec-
tives valid? New objec-
tives for next gene-
ration' programmes?

Feedback on target
achievement & pro-
gramme efficiency

High-level policy objectives
- Which targets are set for the development of European research?
- Which contributions shall research make for European society?

Operational targets
- Which objectives do the FP and its specific

elements have to achieve? Planning

,,Cockpit“ Function - |dentification of
= “Just in time information” for research priorities
operative management, e.g. - Setting of objectives for
= Are we on track with programme Core set thematic areas, etc.
execution? of FP > ,CA:ITOIC?' of |nfstruments
= Participants (structure, right target PR - Allocation of resources
groups involved, etc.)? indicators
= Budget information;
= efc.

Reporting
- Status (Actual vs. plan) and
achievements

Management of specific FP elements = Information of policy makers
- (Decentral) reporting and evaluation, - Derivations from plan, “early
e.g. for thematic sectors warning system
>(Internal) tracking of large Feedback .
research endeavors (e.g. JTIs) - Strategic evaluations

- Experiences, e.g. with
new instruments

Figure 6: Use of indicators as a “going concern” throughout all phases of the Framework
Programme life cycle

In this concept, the defined core indicators build the bridge between objectives, programme
planning, programme execution and assessment of achievements in the following steps:

» Planning and launch phase

Already in the programme design phase, objectives should be linked to clear, measurable
criteria — on the overall policy level as well as on the programme level. Programme objec-
tives should be spelled out sufficiently specifically so that their achievement can be

% A recent screening of >150 impact assessments carried out by Commission services (Watson et

al. (2007)) showed that ~88% of all Impact Assessments outlined some form of monitoring system
for the proposed policy initiative; however, only 25% provided concrete indicators. The monitoring
tools and provisions for ex-post assessments varied from DG to DG. In some cases there were
specific detailed monitoring systems of quantitative economic or environmental indicators (e.g. the
Thematic Strategy on Air Pollution has a scheduled review in 2012, which will make use of the
data included in the Impact Assessment). In other areas there was a broader evaluation against a
variety of criteria (e.g. enlargement process which was based on an impact evaluation loop, where
a country’s progress was assessed against the Copenhagen criteria via annual reports).
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tracked.”’ Due to the high diversity of FP elements, such criteria may vary considerably.
However, for each programme element, it should become visible which criteria define its
success and how it contributes to the achievement of overarching FP objectives.

»  Programme execution

During programme implementation, indicators which trace the formulated criteria provide
continuous information about the ‘health’ of FP and ERA and about actual vs. expected
achievement of objectives. Operative indicators inform about the efficiency of programme
implementation. Thus, decision makers can also intervene if corrective action is neces-
sary, for example if programme elements fail to achieve desired results.

» End of programme

If the same set of criteria and indicators is used in evaluations at defined milestones and
towards the end of the programme, this makes it easier to assess if initial objectives have
been achieved, if these initial objectives have proven to be valid in the light of new devel-
opments and/or if the best possible use has been made of available resources.

3.6 Recommendations for implementation

The detailed analysis of indicator domains in Volume 2 confirms that there is no lack of pos-
sible indicators which could contribute to FP evaluations. Their wider and systematic use
would certainly contribute to transparency, efficiency and credibility of FP evaluations.

However, the analysis shows also that there is a major difference between typical traditional
indicators, which are of a generic nature and produced according to standardised method-
ologies, and the type of indicators needed for research programme evaluation. Evaluation-
oriented indicators are mostly ad-hoc indicators which have to be customised, depending on
evaluation context and available data. Furthermore, instead of providing firm quantitative
answers, this type of indicators tends also to provide often only partial evidence, which needs
to be combined with other types of evidence or with (subjective) expert assessment to lead to
meaningful answers.

Therefore, a profound change in our understanding of the role of indicators in evaluations is
necessary. Even indicators which are incomplete or methodologically not fully developed can
be useful if they add constructive elements to the evaluation debate. But this means that an
enhanced indicator use will not make evaluations automatically simpler, faster or cheaper.
Even an additional resource investment may become necessary. Evaluators must weigh
carefully the new insights obtained against the additional effort of creating new indicators.

Implementation of such a framework requires considerable time and effort. For evaluations
which are due in the next years, there is not enough remaining time to generate new data or
indicators, whose collection and production has not yet been instigated. Therefore, within this
timeframe the focus should be on providing optimal indicator-based support on the basis of
existing indicators and available data.

Denominated evaluators should specify as soon as possible evaluation questions and to de-
rive from these their desired ‘ideal’ indicators. The proposed generic structure of evaluation
questions (see Figure 5, page 26) can serve as a starting point.® To provide the necessary
evaluation inputs, the generic set of data which was proposed in Table 2 can also be used as
a starting point. Depending on the evaluators’ expressed preferences, further indicators can
be supplied using the sources which are discussed in the relevant chapters of Volume 2. The

" A typical example is the 3% target. Since it has been introduced, both the EC as a whole and its

member states can follow regularly their progress and take appropriate measures.
Necessary adaptations can be taken from Chapters 3-8 of Volume 2, depending on the evalua-
tors’ priorities and needs.
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‘best feasible’ set of indicators results from a comparison of ‘demand side’ and ‘supply side’
(See Table 7).

Evaluation Desirable evidence Indicator availabi- | Data :
question Indicator | Other lity/feasibility source | Alternative?
% O
[4
Q
]
/’p\
P e NS

Table 7:  Proposed scheme for selecting indicators for upcoming evaluations

Indicators which are already available can be used immediately on an ‘as is’ basis. Indicators,
for which the necessary data are available and which can be constructed with a reasonable
effort should be produced — if possible — already in advance. Indicators for which the neces-
sary data are not (fully) available or which cannot be constructed with a reasonable effort
within the given time frame, should be replaced by the best available proxies (or, if this is not
possible, disregarded) for this specific evaluation. But they should be considered as impor-
tant candidates for the longer-term development of a consistent indicator framework, which is
described in the following section.

Beyond this short-term stream of action, a systematic longer-term initiative to implement the
proposed amended framework consequently should be pursued to ensure optimal conditions
for indicator use in future FP monitoring and evaluations. Its priorities should be on a conse-
quent implementation of the proposed indicator-based methodological framework and further
development of the methodological foundations as described in Chapter 2.
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4 Application of indicators in FP monitoring
4.1 Development options for the FP reporting ‘landscape’

The discussion of current practices in Chapter 1.2 has confirmed that there is a rich, but het-
erogeneous FP reporting ‘landscape’. Its elements fulfil different purposes to a varying extent:

= Basic information function

The most basic type of monitoring, limited to a regular representation of relevant facts
(usually in the form of statistical data) is provided by the Key figures of Science, Technol-
ogy and Innovation which are published by the EC (European Commission (2007g)%), by
the statistics published by Eurostat.**, the CORDIS database and other sources.* But not
all necessary raw data which are necessary to produce the proposed indicators are
available from these sources.

= Analytical function

A more profound analysis of the situation of European research, FP implementation
status and underlying causalities requires an interpretation of facts, based on in-depth
analyses and expert judgement. This is achieved today especially through the Annual
Report and FP Monitoring Report exercises.” The Annual Management Plan deepens
this analysis further for Commission-internal planning purposes (see Chapter 1.3). But
such profound analyses at this level of detail require considerable effort and time. De-
pending on applied practices there may also be a danger of limited consistency between
documents or of limited continuity in the observation of important parameters, as the fo-
cus of expert opinions may change over time.>’

= ‘Health check’ function

Both the Annual Report and the Annual Management Plan highlight shortcomings and
opportunities and provide — to a certain extent — an insight into the ‘health’ of European
research with the help of defined indicators. Under the new FP monitoring principles, the
FP7 Monitoring Report uses also a range of indicators to make the programme’s imple-
mentation status transparent.®

However, this information is embedded in relatively large, extensive reports which are
generated in resource-consuming exercises. Therefore, such information about the
‘health’ of ERA and FP is only available with some delay and addresses primarily experts.
It is less easily ‘digestible’ for high-level decision makers and/or a larger audience.*® Cur-
rently, there is no complementary ‘rapid snapshot’ format, which provides this type of in-
formation in a rapid, concise format which can be communicated easily.

The current reporting ‘landscape’ supports especially the basic information and analytical
functions (see Table 8). Efficient FP governance would benefit from further enhancements of
this reporting ‘landscape’. Even if publicly funded research enjoys — for valid reasons — a
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o See also http://ec.europa.eu/invest-in-research/monitoring/statistical01_en.htm.

A typical example on a national level are the databases on the US national science and innovation
base, provided by the NSF’s Division of Science Resources Statistics, see http://nsf.gov/statistics/.
For details, see Volume 2, Chapter 1.

See Chapter 1.2, page 7 and Volume 2, Chapter 1.3. Similar approaches are pursued on a na-
tional level in several countries. For example in Germany, after a recent reorganisation the
Bundesbericht Forschung und Innovation (which has a basic information function) is comple-
mented by an independent high-level expert group’s assessment. Both shall be published biannu-
ally in a coordinated way (Source: BMBF (2008)).

Recent changes in the systems address the latter issue. For example, the new FP7 Monitoring
Report introduces a set of indicators which shall be used continuously (See Chapter 1.2, page 8).
This is the case in certain other areas. For an example, see the European Sustainable Develop-
ment Indicators (Eurostat (2007) and literature quoted therein).
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high degree of autonomy,® actual information about achievement of objectives, gener-
ated/anticipated outputs, impacts, etc. supports better-informed decision making. Actual in-
formation, generated with a justifiable effort and presented in a concise, action-oriented for-
mat, enhances decision makers’ timely understanding of the FP’s likelihood to achieve its
objectives, points to possible areas where corrective action must be taken and creates first
insights into underlying causes.

Function Target Group

Source Basic Analy- | ‘Health | Policy | Progr. | Stake- | Remarks
inform. | tical check’ makers | mgmt. | holders

Statistics (Ke

Fig., Euro(stat))l v Y

CORDIS v v

Online datab. v v Not publicly avail-

(eCorda, etc.) able

Annual report v v v v v

FP7 Monitor- v v v v

ing Report

Ann. Manage- v v v Not publicly avail-

ment plan able

Table 8: Overview over main elements of the current FP-related reporting ‘landscape’

Therefore we suggest considering two possible areas for amendments: A review and exten-
sion of the set of indicators used for FP monitoring could extend the information provided by
monitoring beyond the discussed limits of currently used indicators (See the discussion in the
evaluation context in Chapter 3). As methodological progress will make for example new
composite indicators available, these should also be incorporated in reporting systems. A
review of the FP-oriented reporting ‘landscape’ could combine the merits of the three func-
tions described on page 33 for example though increased use of synergies between monitor-
ing activities or the introduction of a complementary pragmatic ‘health check’function.

4.2Indicators for FP monitoring

The indicator categories proposed in Chapter 2 are in principle also valid for monitoring.
Their use as an extension of the current indicator sets applied in Annual Report, FP7 Moni-
toring Report and Annual Management Plan might be helpful to enhance coverage of rele-
vant issues in these key documents.

However, the choice of indicators and their application are different:

(1) Input and participation dimension

To ensure that resource deployment and participation are in line with the FP’s plans and
objectives, programme responsibles need continuous information about invested re-
sources, about their allocation to programme elements and about participation. Such ac-
tual information can be obtained in particular from FP documentation. Currently, efforts
are undertaken to improve quality, consistency and availability of data. To support an en-
hanced reporting (e.g. timely observation of participation patterns), these should be com-
bined with more reporting-oriented data structures.

% State-of-the-art methodologies for monitoring large research project portfolios are current in the

private sector. However, such concepts cannot be transferred 1:1 to the management of a large
public research programme like the FP, because the circumstances and stakeholder needs are
completely different. For example, in private sector R&D, corporate management can modify or
stop projects usually at any time if it does not fulfil its targets or becomes strategically obsolete.
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(2) Direct output dimension

In this area, monitoring should create transparency about the success of funded research
in terms of scientific and technological outputs. As most funded projects are still in pro-
gress during reporting periods, typically their scientific and technological results cannot
(yet) be assessed accurately. However, for programme management it is important to
gain at least a feeling for their likelihood to deliver expected outputs. Therefore, appropri-
ate proxies must be sought, for example on the basis of extrapolations from available
project/programme information or from participants’ self-assessment in mid-term project
reporting, etc.*® However, this requires that reporting formats provide more codifiable in-
formation about progress instead of open questions.

(3) Mid- to long-term impact dimension

Mid- to long-term effects of FP-funded research occur in general only with a considerable
delay after the end of funded research. Therefore, appropriate proxies must be sought
also here. ldeally, these should indicate if the FP has the desired effects on European in-
novation performance, competitiveness, etc. and creates the targeted socio-economic
and other benefits. Certain measures like tracking of Europe’s position in high-tech sec-
tors are available. But as discussed in more depth in Chapter 2.2, time lags and attribu-
tion problems make it difficult to establish causalities.

(4) Structuring effects dimension

Today, monitoring elements which inform about progress in ERA implementation and the
FP’s contributions to structuring European research exist only in a rudimentary form. Be-
cause this is a relatively new area of interest and due to the complex nature of underlying
causalities, appropriate proxies still have to be developed. Developing the methodological
base for this and its inclusion in reporting systems should be pursued with high priority.

(5) Efficiency dimension

The monitoring objective in this area is to inform decision makers about the efficiency of
FP implementation. This includes for example administrative efforts, throughput times for
proposals, etc. For this purpose, data are available from FP reporting, e.g. the number of
proposals received per call, average processing time of proposals, administrative share
of overall budget, etc.®’ These help to trace the efficiency of programme implementation.

Table 9 on the following page shows a first attempt to identify possible relevant monitoring
indicators on this basis.
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Since the Specific Programmes pursue different objectives and approaches, different output types
must be considered. The ‘Collaboration’ Programme yields project-specific research results which
can be specified rather precisely. The outputs of the ‘ldeas’ programme cannot be measured on
the same basis. Here, measures should be directed towards achievement of the excellence target.
To trace the direct outputs of the ‘People’ Programme, indicators are needed which provide evi-
dence for impacts on the relative strength and development of the human resource base of Euro-
pean research, mobility, etc. For the ‘Capacities’ programme, which is mostly devoted fostering
the integration of European research, relevant indicators still need to be defined.

For an example, see the working paper Performance indicators in the frame of Networks of Excel-
lence - Methodological guidance note, undated, available from ftp:/ftp.cordis.europa.eu/pub/
fp6/docs/performance_indicators_noes.pdf. This document identifies a range of potential perform-
ance indicators for Networks of Excellence but does not specify or quantify them further.
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Key issues

Possible indicators

‘dioiuedindu)

Are FP resources spent appropriately?

Member states participating on an even level?
Target groups reached to the desired extent?

Actual funding allocations vs. importance of
research areas

Distribution of allocated funds per Specific
Programme, thematic priority, etc.

Funding share/member state

Funding share/target group

Do funded projects yield the targeted new

Bibliometric measures (availability?)

to achievement of overall policy objectives?

) L ) ; . -
= scientific knowledge* = Interim progress/expectations of participants
Q | Do funded projects yield the targeted new | » New patents (availability?)
o) technologies? = Interim progress/expectations of participants
< | Will projects be completed successfully? = Actual vs. plan (participant assessment)
S | Does FP funding attract excellent European | = Degree of participation of European top insti-
researchers? tutions
Does the level of European research excel- | = Timeline; compared with other leading re-
lence increase? gions, ... - timeline can show trends, but
impact of actual research only visible later
Does the FP contribute to the emergence of | = Measures for relative research position (e.g.
European research excellence? weighted share of publications) - timeline
can show trends
== Does the EC make the targeted progress | = Actual vs. target
O g towards policy objectives, e.g. the 3% target?
» 4 Does Europe’s position in key technology | = Measures for relative technology position
S areas improve? (e.g. patent analysis)
E Does Europe’s competitiveness, position and | = Measures for competitive position (e.g. mar-
@ employment in technology-intensive sectors ket share in high-tech goods)
3| improve? = Employment rate (espec. high-tech sectors)
@ Does the FP make the desired contributions | = (no good measures available today)

Is progress in the realisation of the ERA

Level of researchers’ mobility between insti-

Is the overall administrative effort minimised?

g achieved, as expressed by achievement of tutions, disciplines, sectors and countries
& | key objectives? = Degree to which world-class research infra-
c structures emerge
=1 = Emergence of top clusters and research
Q communities
2. = level of effective knowledge-sharing, notably
e between public research and industry
7y = Level of coordination of research pro-
grammes and priorities across Europe?
= Level of cooperation and research partner-
ships between Europe and its global partners
Does the FP make the desired contributions | = (no good measures available today)
(in comparison with other policy measures)?
m | Do the applied instruments achieve the de- | ® (measurable by indicators — or studies re-
= | sired effects? Are they accepted and relevant quired?)
% from the participants’ perspective?
> | Are administrative processes (e.g. processing | = Efficiency measures (e.g. average process-
& | of proposals, etc.) executed efficiently? ing time of tenders, funding decisions, etc.)

Measures for participants efforts (e.g. time
spent on administrative requests)
Administrative share of total budget

Table 9: Possible key issues and indicators for the relevant dimensions of FP monitoring
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4.3Complementary ‘health check’ function

A complementary ‘health check’ format could provide decision makers and stakeholders with
rapid information about the FP’s status and point to possibly critical areas, where a more
profound second view analysis and/or corrective action might be necessary. This approach
focuses the attention on a limited number of priority areas, whose status is communicated in
a straightforward, user-friendly and convincing format. This could be realised in a three layer
pyramid indicator structure, as depicted in Figure 7.%

= At the top of the pyramid, Lead (or level-1) indica-
tors provide critical strategic information if FP an
ERA are ‘on track’. These must be well-

established indicators, which are robust, continu- Lead

ously available for all EU Member States and Indicators

have a high communication value. FP Priority
= At the second level, FP Priority objective indica- Objectives

tors focus on the achievement of strategic FP ob-

jectives which stand for the overall FP and ERA Explanatory

‘health’. As the lead indicators in their respective variables

sub-themes, they provide first indications for pos-
sible reasons of deviations. They must also be Contextual variables
robust and available for EU Member States.

= The third level of explanatory variables provides
complementary information, for example to gaina  Figure 7:  Possible indicator hierar-
better understanding of the reasons for achieve- chy for FP monitoring
ment (or non achievement) of higher-level objec-
tives. This level consists of indicators related to actions outlined in the FP strategy or to
other issues which are useful to analyse progress towards the FP objectives.

» Contextual indicators can be added where necessary. They are not intended to monitor
directly any of the FP’s objectives. Instead, they provide valuable background information
on issues having direct relevance for the FP.

Such a reporting tool could be worked out in collaboration with EC units involved in FP man-
agement and with other important stakeholders to ensure its acceptance and focus on those
issues which its users perceive as most relevant. Table 10 shows representative examples
for such a possible indicator structure. This type of reporting format might also include time-
lines, which show in a graphical form the evolution of critical parameters. This has the advan-
tage that progress and remaining gaps to fulfil targets are immediately visible. To draw the
readers’ attention to critical areas, it might also use elements like for example the ‘traffic
lights’ format, where ‘green’ indicates that the parameter is in good condition and targets are
likely to be achieved, ‘yellow’ that development should be observed thoroughly and ‘red’ that
target achievement is clearly in danger.

2 This concept draws to some extent on the monitoring approach which is used for the European

Commission’s monitoring framework for its Sustainable Development Strategy (see European
Commission (2007h), Eurostat (2007) and literature quoted therein for details).
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Level 1 Level 2 Level 3
Objective 1: Sub-theme 1.1: Overall research investment
Contribute to Research investment as % of | Dispersion of research investment per member
intensification GDP state
%fegg;?gﬁan Dispersion of research investment per sector,
public vs. private sector
Lead Indicator: | Sub-theme 1.2: Development of outputs of European research
Research in- Measures for research output, | Overall measures for scientific activity (e.g.
tensity e.g. number of publications), relative to other leading
bibliographic data global regions
number of patents Measures for stimulated innovation activities
(e.g. number of patents)
Breakdown by member country, sector, etc.
Sub-theme 1.3: Effect of Framework Progr. e
Measure for impact of Frame-
work Programme (Additionality) {\\&@@

e — —
—_ _oeaniea |

dership in key
research areas

Lead Indicator:
European pub- Sub-theme (n).3: ...
lication/ patent
share in key

research areas

Table 10: Possible detailed hierarchy of indicators (schematic)
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5 Necessary prerequisites

5.1Priorities for further development of the data base for evaluation and moni-
toring

The indicator and data ‘landscape’ described in Chapter 1 offers access to a multitude of
detailed information. But at the same time, it is very heterogeneous in terms of sources, for-
mats, data quality and reliability. And the detailed discussion of data requirements and actual
sources in Volume 2, Part B (which takes the perspective of the requirements for indicator
production) reveals also that there are considerable data gaps in certain indicator domains.
These are partially due to the absence of raw data, but in many cases also to data quality,
formats and structures. FP data are collected essentially under the aspect of the require-
ments of administrative handling and technical follow-up of funded projects. This leads to
data structures which are very difficult to use for indicator production in most cases. As a
consequence, the wealth of FP-internal data is currently not fully exploited.

Among other, project reporting formats do not support the collection of usable data about
project status and progress, expected/achieved outcomes and effects (e.g. development of
pan-European research collaborations) beyond some very limited — and mostly qualitative —
information.®® Participants’ inputs are delivered to a large extent in an unspecific generalised
text format. This leads to heterogeneous responses which are also often too ‘soft’ to permit
objective cumulative assessments. In addition, no reliable data can be obtained about the
real achieved (vs. expected) longer-term impacts, since reporting ends with project termina-
tion.

But this is not an issue of collecting more data! One might even argue that less data should
be collected from projects. In most cases, the problem is more related to the concepts behind
data collection and to different needs of programme administration and evaluation. There is a
need for enhanced data standardisation and quality, especially across different FPs. Data-
bases for indicator production must be based on sound conceptual and methodological defi-
nitions, including definitions of variables, taxonomies and exclusion/inclusion criteria.®*

Improved participation data are particularly desirable. Existing databases like E-CORDA
build mostly on legal entities (even if containing also information on participating research
units). This is a viable option for managing contracts and legal requirements. But to be mean-
ingful for evaluation purposes, a rapid and reliable identification of participants at laboratory
level is important for many meaningful indicators (See the detailed discussion of this issue in
Volume 2, Part B). A common participation database for the whole FP, possibly maintained
on a cross-FP base in the future, would improve this situation considerably. Therefore, an
important recommendation is to launch as soon as possible an initiative to design such a
database (which should, of course, be closely linked to E-CORDA). Without such a database,
it will be difficult to perform in-depth evaluations of FP participation patterns with the help of
quantitative data, for example through matching participations with large bibliometrics data-
bases or with survey results.®

There are two further improvement potentials: (1) A common system of logging of administra-
tive events would be very useful to analyse programme management and administration.

% The reporting standards for project participants have recently been updated (See the Guidance

Notes on Project Reporting for FP7 Collaborative Projects, NoEs, coordination and support ac-

tions and research for the benefit of specific groups, Version 07°/03/2008) . In the new formats, the

aspects mentioned in the text have received more attention. However, further amendments may

be necessary to permit the development of an indicator-based tracking of project outcomes.

For an in-depth discussion, see Volume 2, Chapter 9.6.

® This task should not be underestimated. It requires identification of individual research units, careful
tracking of organisational changes and data validation. See Volume 2, Chapter 9.6 for details.
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This system should be restricted to a core of key events relevant for monitoring and evalua-
tion. (2) A joint system to survey participants and projects can track the scientific and techno-
logical production of projects, participants’ opinions and feedbacks on programme manage-
ment and project impacts. Even if this information is available in principle from project reports,
implementation plans, ad hoc surveys, etc., there is no efficient standardised instrument
which supports statistics and searches (for example using separate fields for distinct items,
list fields instead of free text, etc.). For both of these, pilot projects should to be launched as
soon as possible. The target should be to have functioning systems in place for the next FP,
even if FP7 will presumably not benefit from them because of their development time.

Despite these comments, existing data and databases have their value. To exploit their po-
tential, a system of dedicated databases for indicator purposes should be set up which con-
densates, cleans and structures available information. The key to achieving this is simplifica-
tion: indicator databases do not have to include all kind of data required for management
purposes — from phone numbers to details on project milestones and reporting. They should
concentrate on those data which are critical for indicator production and exclude others.
These data should be based on taxonomies and closed lists, free field data are in most
cases of little use, especially for large programmes, where hand-cleaning is too resource-
consuming. Such a system should also include intermediate data layers, which combine and
compile available data in a way which supports the production of composite indicators.

Such databases should be designed in collaboration with indicator experts. Available data
and sources must be reviewed and complementary data structures be developed. Figure 8
sketches a possible generic model in support of indicator production and evaluation.

(Regular) FP reportmg FP evaluations
Application e Identification of indicator needs from evaluation questions
_ ‘ Applications of indicators:
“mE dll= = Description of programme context
= Evidence for answering evaluation questions
T ) Ad-hoc generation of indicators typical/yT formed by evaluation team
Standard FP Processing/compilation of individual data
q indicator generation
Intermediate ﬁlntermedlate data layer,
Iayer . . consisting of composite data which are compiled in
Regular creation/updating a structured way for the analysis of more interactions
of priority iniicators as can be described by single raw data
FP data r%pository External data knowledge base
Data = Where to find which data/indicators
repository = Characteristics (format, sources, etc.)
and access = Availability and quality of data/indicators
‘[ Data:-quality-and.consistency-management
FP-interpal data Data from other EC sources Data from external sources
faw cata . . . . . . . .
Project Project Evaluations ERA- g/, .o Trend Studies, National OECD, Priv. sector Research
applications reporting & studies Watch chart etc. sources WIPO, etc. sources & literature

Figure 8: Possible data model to support future FP monitoring and evaluation activities
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5.2Process and structural prerequisites

The call for an enhanced use of indicators raises inevitably the question of the availability of
the necessary competences and resources for their design, production and maintenance.
This cannot be treated as a ‘side activity’. Indicator design, development and production are
highly specialised activities which require specific competencies, both in conceptual terms
and concerning methodology and technical treatment of data. Continuity is also essential: the
value of most indicators increases considerably after repeated production and use because
of the value of time-series, but also because standards and application/interpretation compe-
tencies emerge. The field of indicators is no place for stop-and-go exercises.

As a consequence, appropriate resources and organisational structures are necessary for a
consequent enhanced use of indicators in evaluations. To achieve this, it is useful to distin-
guish between different functions and their organisation:

(1) Basic methodological studies, dealing with feasibility and design of specific indicators and
their production can best be subcontracted to specialised institutions. But suitable follow-
up by the Commission services has to be secured to integrate their results in FP evalua-
tion practices. Such a strong supervision and coordination is also necessary to avoid
overlaps in studies dealing with indicator aspects, including for example projects in the
FP7 Social Sciences and Humanities Area (which contains a specific action line on indi-
cators), other direct contracts of the European Commission (like in bibliometrics or higher
education) or specific calls (like ERC support actions), which have been or will be
launched in parallel.

(2) The production of the specified core indicators and the maintenance of the basic indicator
databases require continuity and sound maintenance. This should be done by specialists
familiar with specific requirements of such databases. This may be done either by a dedi-
cated unit in the Commission services or through long-term service contracts.

(3) Indicator-oriented support for evaluation panels should not be outsourced, given its ad-
hoc nature and the close linkages between evaluation activities, internal data structures
and FP governance. This requires that specific competencies and capacities are set up in
the Commission services.

(4) Beyond these activities, the Commission services in charge of FP evaluation should
maintain close linkages with experts in the indicator domain to be continuously aware of
the state-of-the art, to avoid duplications and to identify critical areas for action. Such a
stable network of experts might include for example closely collaboration with existing
and newly created indicator-oriented networks, e.g. the European Network of Indicators
Designers, a spin-off of the PRIME Excellence network.

To provide appropriate capacities for these tasks, there are different options. The question if
this can best be done in existing structures or if it requires the creation of a new, dedicated
unit depends on the exact balance between in-house and subcontracted activities and re-
quires further discussion in the implementation of study results.
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