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1. Introduction
The deliverable D10.2, ‘Implementation in macro-sectoral model’, covers the tasks 10.2, ‘Modification of
innovation mechanisms’ and 10.3, ‘Modification of behavioral equations’. It presents the adaptations of the
NEMESIS model, either the introduction of datasets and parameters as inputs for the model, or the
modification of behavioral equations, that are necessary to assess with the model the Socio-Economic and
Environmental Impacts (SEEI) of the different commitments constituting the Innovation Union (IU).
It is the result of a long process, initiated by the deliverable D10.1 in April 2016, “Sum-up of the effects to
take into account”, that proposed, based on the results of deliverables D1.1 to D8.1, a first grid of analysis of
the impacts of the individual commitments on the innovation system. The D10.1 analysed also how they will
act in NEMESIS and should be integrated in the model.
The analysis of the individual commitments in the D10.1 was preliminary and a “Questionnaire” was initiated
in May 2016 (the questionnaire is available in appendix 2 of deliverable D9.2), in order to confirm the
propositions of the D10.1, and also to deepen the analysis of the individual commitments in relation with
their integration in NEMESIS. The questionnaire was informed commitment per commitment, by the
responsible of WP 1 to 8.
The questionnaire basically asked 5 questions:
1.
2.
3.
4.

Can the commitment be integrated in NEMESIS or is it merely a statement?
Describe the action of the commitment in the European innovation system?
Entries in NEMESIS: equation, parameter, variable?
Primary inputs that will be produced for NEMESIS, together with data sources, methodology used to
produce it (econometrics, meta-analysis,…) and coverage (countries, sectors,…)?
5. How the primary inputs can be transformed to fit the NEMESIS model?
The first responses to the questionnaires were analysed and synthesized in October 2016 by the deliverable
D9.2, “Report on proposal for modifying the NEMESIS model based on the analysis of the Innovation Union
and of the 34 commitments”.
This analysis showed that up to 26 commitments (or sub-commitments) could be included in NEMESIS, that
is to say having a quantitative effect on innovation and indirectly on other measures of economic
performance in the NEMESIS model. But for 19 of them, the analysis showed that additional information was
necessary to confirm that the required data, or the econometric parameters needed to quantify their impact,
are available and robust enough.
Then, from the results of deliverable D1.2 to D7.2, that were available by end of 2017 and that proposed a
“Direct impact assessment” of the individual commitments”, the analysis could be deepened and its results
were presented at the Paris I3U project meeting, the 22 and 23 of May 2017. It resulted from this meeting
that, on the 40 commitments and sub-commitments of the IU, up to 17 could be finally included in the
NEMESIS model, for which the required data and econometric parameters are available and robust enough.
Confirmation is always needed for the commitment 16, “Standardisation”, that will certainly be skipped in
reason of data limitations.
This deliverable D10.2 presents therefore, for this list of 17 commitments finally retained for an integration
in NEMESIS, the “primary inputs” that will be used, mainly from the results of deliverable D1.2 to D7.2, to
include them in the model, and the list of “operational inputs” that should be produced to make this
integration operational.
www.i3u-innovationunion.eu
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The definition of the “primary inputs” corresponds to the question 4 of the questionnaire (see above), and
the one of “operational inputs” to the question 5. The different commitments will be included in the model
gradually, once the required data and parameters would have been provided to the NEMESIS team by the
persons in charge of the commitments. In some cases, as for commitment 6, an important part of these
inputs will be provided directly by the NEMESIS team. SEURECO has therefore initiated a last iteration on the
questionnaire sent to each WP leaders and commitment responsible, asking their confirmation and
agreement on the data to use and to provide to SEURECO.

The rest of the document is structured as follows:
The section 2 presents the advantages and the limitations of using the NEMESIS model to represent the IU.
It includes notably an in-depth description of the innovation mechanisms included in NEMESIS. It is largely
based on the material already present in the deliverable D10.1 and allows the reader to dispose of a complete
and self-sufficient document.
The section 3 proposes then a synthesis of the commitments’ integration in NEMESIS. It presents notably the
final list of commitments that will be included, the objectives of the IU they cover, and the type of data,
parameters or equations modification their integration will require.
The section 4 gives then, for illustration and as a guideline for the commitments responsible and workpackage leaders, an example of commitment integration and assessment (still provisory): the case of
commitment C2.2, “PRO’s alliances and partnerships with business”.
The section 5, that concludes the report, recalls the next steps of the I3U project with NEMESIS.
A large part the deliverable is displayed in the appendixes 1 to 6 that include, from work-package 1 to 7, the
final and detailed list of questions/confirmations on inputs requirements that was sent to every workpackage leaders under the name; “Questionnaire final iteration for commitments of WP X” (X standing for 1
to 7).
Finally, to help the reader, the appendix 8 displays the list of equations and parameters intervening in the
NEMESIS model, and the appendix 9 gives the correspondence of NEMESIS sectors with the NACE rev 2.

www.i3u-innovationunion.eu
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2. The advantages of using the NEMESIS model to represent the
Innovation Union
This section 2 provides some reminders on the advantages of using the NEMESIS model of the I3U project.
Three points are successively developed:
1. We first recall the past experience of the model for assessing EU R&I policies. This experience has
started with the assessment of the 3% Barcelona objective at the moment it was first defined, in
2002, in the Commission’s communication ‘More research for Europe – Towards 3% of GDP’. It
continues today with preparatory works for the design of next Framework Programme, that will
succeed to H2020, in the context of a support study to Commission staff (Unit A4 – Better regulation)
in which two other I3U partners are also involved, UNU-MERIT and ISINNOVA. NEMESIS also just
achieved the assessment of the interim evaluation of the socio-economic and environmental impacts
of H2020 programme, on which the report of the independent High Level Expert Group on
maximising the impact of EU Research & Innovation programmes, based part of its recommendations
(see in bibliography: European Commission, 2017b).
2. The second point concerns the alternative to the NEMESIS model for assessing the socio-economic
and environmental impacts of EU R&I policies. NEMESIS is not the sole model used by the
Commission (see di Comite and d’Artis Kancs, 2015) for the assessments of its R&I policies. But it is
the more adapted to take into account the various forms taken by innovation, as it is defined in the
Oslo manual for innovation in its third edition (see OECD, 2015) that, from a technological focus,
recovers many additional forms: new products (goods or services) or new processes, new marketing
or organizational methods, new workplace organizations, new linkages between producers or
between producers and customers, etc.
3. The third point is a detailed focus on the innovation mechanisms present in the version of the
NEMESIS model that is used in the project and is based on the most recent theoretical and empirical
representations of innovation. It re-uses the presentation already present in the deliverable D10.1
and will allow this new report to be for the reader a complete and self-sufficient document.

2.1 The past experience of the NEMESIS model for EU R&I policies assessment
The NEMESIS model has been developed by a European consortium1 in 2000 in order to analyse the macrosectoral impacts of European structural policies. Its endogenous growth mechanisms based first on R&D
investments and the related knowledge spillovers, allowed the model to become a reference tool for the
assessment of European or national research and innovation policies. Thus, since 2004, the model has been
used by the European Commission and particularly by the DG RTD for the ex-ante (ex-post less frequently)
assessments of European research Programmes.
The seminal work with the NEMESIS model, using its large capabilities in terms of research and innovation
policy assessments, has focused on the 3% R&D effort of the Lisbon Strategy (Brécard et al., 2004; and
Brécard et al., 2006). This first study has been followed by the assessment of the RTD National Action Plan
related to the Barcelona Objective (Chevallier et al., 2006).
After numerous works on EU innovation strategy, the NEMESIS model has been more directly used for ex1

Lab. ERASME / Ecole Centrale Paris (now SEURECO), Federal Planning Bureau of Belgium, E3M3 lab. / ICCS /NTUA and
Chambre d’Industrie et de Commerce de Paris.
This project has received funding from the European
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ante impact assessments of the European Research and Innovation Framework Programmes. In 2005, the
NEMESIS model has been mobilised by the European Commission for the ex-ante assessment of FP7 (EC,
2005; Delanghe and Muldur, 2007) and thereafter for the H2020 Programme (EC, 2012 – Annex 5). And from
2010 to 2013, the NEMESIS model has supported the annual ex-ante assessment of the FP7 calls for proposals
(Zagamé, 2010; Fougeyrollas et al., 2010, 2011; Zagamé et al., 2012).
More recently, NEMESIS has been significantly improved by enlarging the innovation mechanisms besides
R&D investments to investments in Information and Communication Technologies (ICT, thereafter) and in
other (than R&D) intangible assets (Software and Training). It has allowed the enhancement of the accuracy
of the assessment of research and innovation policies achieved with the NEMESIS model by considering the
most up-to-date theoretical as well as empirical findings of the economic literature (Le Mouël, et al., 2016).
In 2017, NEMESIS has been used for the ex-post assessment of FP7 and H2020 European Framework
Programme (PPMI, 2017, forthcoming), in a study that served for the EC interim assessment of the H2020
Framework Programme (EC, 2017a).

2.1 NEMESIS and the other model available for EU R&I policy assessment
NEMESIS was the first large scale model, that is to say multi-countries and multi-sectoral, with the model
GEM-E3 of the National Technical University of Athens, to integrate an endogenous representation of
technical change and innovation. SEURECO was at the origin of the integration of the endogenous technical
change in GEME-E3 at the end of the 90’s and then in NEMESIS from 2000. While the NEMESIS model
continued to deeper the representation of innovation in every productive sectors, the GEME-E3 model was
progressively specialised by the university of Athens in the representation of innovation in the area of energy
technologies. In the mid-2000, an endogenous representation of innovation was included in the QUEST
model (see Roeger et alii, 2008). From 2010, the RHOMOLO that is developed by the Directorate General
Joint Research Centre (DG JRC) in collaboration with the Directorate General for Regional and Urban Policy
(DG REGIO) includes also an endogenous representation of innovation.
A detailed comparison of these models is available in (di Comite and d’Artis Kancs, 2015) and we will limit
ourselves here to underline a few characteristics of these models, important in the context of I3U.

Table 1: General characteristics of QUEST, RHOMOLO, GEM-E3 and NEMESIS

Model:
1 – Model type

QUEST
DSGE

RHOMOLO
SCGE

2 – Multi-country
geo-units
3 – No of sectors /
competition
4 – Inter temporal
optimisation
5 – Parameterisation

GEM-E3
CGE

EU-28+RoW /
EU-27+RoW /
countries
NUTS2 regions
1 monopolistic 6 monopolistic
competition
competition
Yes / fully
No / recursively
dynamic
dynamic
Stochastically
Structurally
estimated &
estimated &
calibrated
calibrated
Source: adapted from di Comite and d’Artis Kancs, 2015

EU+RoW5 /
country groups
38 perfect
competition
No / recursively
dynamic
Structurally
estimated &
calibrated

NEMESIS
Macroeconometric
EU-28+RoW10 /
countries
30 monopolistic
competition
No / recursively
dynamic
Structurally
estimated &
calibrated

On the general characteristics that are displayed in the Table 1, we see that every models belong to different
families.
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The QUEST model is a Dynamic Stochastic General Equilibrium Model, the more in phase with modern macroeconomic theory and from this point of view, very reliable for policy assessment. It is fully dynamic, with
rational expectations of economic agents. It covers every EU countries but is very aggregated with only one
competitive sector. The technical constraints due to the robustness of its theoretical grounds, and mainly
from the “forward looking” simulations that multiply the variables number by the length of the forward
period, increase much the heaviness of work and consequently limits the detail of such models. The
representation of innovation in the model is based on R&D investments by private firms that increase the
productivity of an intermediate good that is used to produce the final output. It can be assimilated to a
process innovation.
The RHOMOLO model is a Spatial Computable General Equilibrium model. It covers 27 EU countries at a very
detailed geographical level at NUTS2 level which represents 264 EU regions. The model is particularly well
adapted to study cohesion Policies. It includes more competitive sectors than QUEST but only one industrial
sector. The regional aspect of RHOMOLO provides an interesting view on the research system, as the
different regions are very heterogeneous from that point of view. However this model is not already
autonomous, in the sense that it does not give a macro track and it requires macroeconomic forecasts for
simulations. The representation of innovation in the model is based on R&D investments by private firms
that increase the total factor productivity. It can be assimilated to process innovation.
GEM-E3 has a world coverage but represents Europe as an unique region. It is very detailed at sectoral level
(38 sectors) and the description of energy technologies. It is also a general equilibrium model. As the bulk of
improvements for the research mechanisms was focussed on energy, this model is the more adapted to
energy and sustainable policies based on R&D. The representation of innovation in energy technologies is
based on two categories of learning curves: “Learning by doing” related to past cumulative investments (at
world level) in the different energy technologies, and Learning by researching” based on passed public and
private R&D investments (at world level) in the different technologies.
NEMESIS models every EU countries with 30 distinct economic activities and represents a good compromise
between the levels of geographical and sectoral coverage. It is therefore well adapted for general R&D
policies. The innovation mechanisms in NEMESIS were furthermore improved recently thanks to new
developments in databases and it was the result of two preceding EC research programmes: DEMETER and
SIMPATIC. The innovations in the different economic sectors do not result anymore only from (public and
private) R&D investments, but also from investments in ICT technologies (mainly from EU-KLEMS database)
and in two categories of intangible other than R&D: Training and Software (from INTAN-invest database).
The model distinguishes furthermore product and process innovations.
An important advantage of this new version of the NEMESIS model in the context of the I3U project is that it
allows also taking into account the vast contrasts existing regarding the innovation systems in the different
EU countries. Not all countries are good R&D performers, and not all innovations strategies are centred onto
the sole R&D inputs. It is particularly well adapted to fit the requirements of the conceptual model of the
Innovation Union, that is developed in the WP 9 and that will be used in order to define new innovations
strategies for the different countries for which the NEMESIS model will quantify the impacts on the whole
economic system.
Therefore, this new version of NEMESIS stays “at the frontier” of the possible improvements of the
representation of the European System of Innovation that can be achieved with such model. It was calibrated
on the results of the existing empirical studies, notably on the link between R&D, ICT and Other Intangible
investments, with productivity and employment, at macro, sectoral and micro levels.
Compared to the other existing model that we have evoked briefly above, it presents nevertheless
limitations: It is based on empirics and is less grounded theoretically than the QUEST model. It is less detailed
This project has received funding from the European
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on energy technologies than the GEM-E3 model. Finally it has no regional dimension. A further step could be
to use the different models in combination in order to benefit from the comparative advantages that the
different models present.

2.3 The key innovation mechanisms of NEMESIS
In NEMESIS, the endogeneization of innovation is based on the belief that a sectoral approach is essential for
a better understanding of the medium term economic pathway. The main reason is that the economic system
is articulated by sectoral exchanges and it is also the case for the innovation system of which operation is
dependant ok knowledge transfers between sectors and countries. By consequent, the medium long term
track of the model in the outcome of three dynamics:
1. A sectoral one describing the production and the value-added of the sectors, the price formation,
the employment, the investment, the energy consumption,... and all the destinations of the sectoral
production: consumptions, investment, exports;
2. An inter-sectoral dynamic based on input-output tables of exchanges of goods and services in the
short medium term, and on the transfers of knowledge in the more longer term, based on knowledge
spillovers matrices;
3. All these forces are aggregated in a bottom-up approach that allow the calculation of macro variables
(employment, revenues, etc) and determine top-down macro-economic feedbacks, as savings and
households final consumption.
The endogeneization of innovation by firms is realized at sectoral level in NEMESIS and the Figure 1
illustrates the way the innovations realized by each sector (s) in each country (c) acts on the whole economic
system. The innovations in each sector result from the investments in the three innovation components, as
explained above, and, in addition to the own investments of the country sector (c,s), investments in
innovation assets by other countries-sectors generate spillovers and increase the ability of the considered
(c,s) to innovate. The combination of these two elements - the own expenditures in innovation inputs and
the spillovers - generates innovations (arrows 1 and 2) which lead to an increase of the economic
performance (3) of the sector in terms of productivity and to an increase of the demand through a quality
effect (4). The interaction between the innovation performance of the sector and the Good and Services
market (5) determines the output of the sector. And the interaction between the labour market and both
activities of production and of innovation (6 and 7) leads to the determination of employment.

www.i3u-innovationunion.eu

Page 12

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D10-2 | Implementation in macro sectoral
model

Figure 1: The simplified innovation process in NEMESIS for a sector (s) in a country (c)

Finally, innovations by the producers of the enabling technology (ICT producers here), lead to a decrease in
the price of this technology, which, in return, diminishes the cost of innovation inputs and thus the cost of
innovation for the users of the enabling technology (Arrow 8). We now detail further these key mechanisms.

2.2.1 A Fully Endogenous Growth approach (Ha & Howitt, 2007)
This new version of the model builds on the same theoretical foundations than the previous one (Brécart et
al., 2006) that was first operational in 2002 and where innovations were based on the R&D inputs only. We
recall here briefly these theoretical grounds.
Ha and Howitt (2007) show that all the theoretical models of endogenous growth à la Romer can be
encompassed by the following set of two equations2:
&' * ,-.
!" = $ ∙ ) ∙ +
(
( =+∙/

2

We do not reproduce here strictly Ha & Howitt (2007) notations and adapt it for to our purpose.
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where g 1 is the growth rate of innovations3, Y, the production of final output obtained from a set of
traditional production inputs, X, that are combined with a constant returns to scale technology and whose
productivity increases in time with the accumulation of innovations, A. In the innovations equation (1), λ is a
parameter influencing the productivity of R&D, β > 0 is a parameter reflecting the impact of products
proliferation in time with the growth of final output, Y, on the productivity of the research input, and the
parameter σ is a “duplication” parameter which is a negative congestion externality introduced by Jones and
Williams (2000) as the “stepping on toes effect”. Finally, the term A4-. , with the restriction φ ≤ 1, introduces
potential diminishing returns to scale with respect to the stock of past innovations, that Jones (1995) calls
the “fishing out effect”.
Ha and Howitt (2007) identify then three families of endogenous growth models according to the values of
parameters.
The first family, that Ha and Howitt (2007) call Fully endogenous I, corresponds to the seminal models defined
by Romer (1990), Grossman and Helpman (1991) and Aghion and Howitt (1992) and are characterized by φ
=1 and β =0 , then:
!" = $ ∙ &' *

(3)

This first family of models, that implies that growth rate of innovations increases in time with the size of the
economy, the R&D expenditure in volume here, was disqualified by empirical studies and is not used in
empirical modelling.
The second generation of models (Jones, 1995, Kortum, 1997, Segerstrom, 1998) introduces diminishing
returns with respect to the stock of knowledge (A). It assumes a decreasing rate of growth of innovations
over time because of a progressive exhaustion of technological opportunities that are stymied by past
discoveries (Evenson, 1984, Kortum, 1993), characterized by φ <1 and β =0, then:
!" = $ ∙ &' * ∙ +,-.

(4)

An increase in the resources used in the production of innovations does not increase the long term growth
rate of GDP per capita any more, but only its level. This second family of models was called ”semiendogenous” as it implies that policies aiming at increasing the innovation activities are no longer able to rise
the long-run growth rate of the economy, which only depends on the growth rate of population, the variable
that ultimately limits the development of R&D activities.
The third family, The Schumpeterian framework, also called Fully-endogenous II, was developed in parallel
with this semi-endogenous growth models. These latest models were initiated by Aghion and Howitt (1998),
Dinopoulos and Thompson (1998) and Peretto (1998) and are characterized by φ =1 and β =1, such as in the
long term:
(5)
&' *
(
This last family of models, where the growth rate of innovations depends of the share of resources devoted
to innovations activities (the R&D intensity) is the sole compatible with the observed coexistence of a stable
!" = $ ∙

3

Note that innovations arising from equation (2) can be whether process or product innovations which have
conceptually identical implications. Process and product innovations have nervertheless empirically very contrasted
impacts, notably for employment as we will see, and it is very important to include explictly in the modeling these two
broad categories of innovations.
This project has received funding from the European
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growth of GDP per capita and of innovation activities. Furthermore, the growth of GDP per capita depends
in the long term on research intensity (RD/Y) and on economic factors that can be influenced by policy
measures.
On that basis, Ha and Howitt (2007) have then empirically tested these different parameters restrictions on
US data and provided evidence in favour of these Schumpeterian models. They confirmed the previous
results obtained by Zachariadis (2003), Laincz and Peretto (2006) and Ulku (2005) as well as Barcenilla-Visùs
et al. (2010) using a sectoral approach4.
Among the existing applied macro-economic models used by the European Commission and that include an
endogenous representation of innovation activities of firms, GEM-E3 and QUEST retain a semi-endogenous
approach (φ <1) as well as WORLDSCAN5, in which the TFP growth is proportional to the rate of R&D
accumulation. The specification of the RHOMOLO model, in which sectoral TFP growth is related to the R&D
intensity of the sector, is close from the Endogenous II / Schumpeterian approach.

Finally, in the NEMESIS model, the former version (Brécart et al., 2006) with R&D only, followed, as
RHOMOLO, the framework of the Endogenous II / Schumpeterian models, taking φ =1, β =1 and σ =1, then:
&'
(6)
!" = $ ∙
(
The new version of the model that extends the set of innovation inputs to ICT and OI assets generalizes this
preceding setting by assuming that the long term growth rate of innovations and GDP per capita takes the
generic form:
!" = $56 ∙

&'
;<=
?;
+ $89: ∙
+ $>8 ∙
(
(
(

(7)

with λRD, λICT and λOI all positive productivity parameters. But equation (7) is a simplification and we
will detail now the precise mechanisms and functional forms used in NEMESIS.

2.1.2 Multi-dimensional innovations
As it was underlined in introduction of Sections 1 and 2 the theoretical and empirical representations of the
innovation process based on the sole R&D inputs are too restrictive. It does not allow a suitable
representation of the recent features taken be innovation dynamics and notably the progress occurring in
several services sectors. A better approach is necessary taking into account the whole system of tools,
techniques, skills, method and processes that are available for the production of Good and Services, which
requires a multi-dimensional setting. The recent empirical literature has shown6 notably that besides R&D
investments, efforts (1) in adopting certain enabling technologies, such as ICT, and (2) in improving the ability
to adapt the production mode, through training and organizational investments, are of particular
importance.
It is this broader approach that is used in the new version of NEMESIS where firms in the different countries
4

The results of Madsen (2008), applying a similar framework than Barcenilla-Visùs et al (2010) to 21 OECD
countries, are more mitigated. He finds that the Shumpeterian model is consistent with the time-series
evidences but not with the cross-sectional evidences. Nevertheless, he also finds that the semi-endogenous
growth model is consistent with neither the time-series nor the cross-sectional evidences.
5
But WORLDSCAN is not used anymore.
6
We will give elements on the main findings of the empirical literature in section 2.2 on calibration.
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base their innovation strategies on three different innovation components: R&D investments, investments
in ICT technologies (Hardware) and Other Intangibles (Software and Training). The three innovation
components, +@ABC , @ = &', ;<=, ?; are modelled symmetrically. They are specific to sectors (s) and
countries (c) and are expressed at time t:
AjFGH = SCA KFG ∙ KNOWjFGH

K
PQRS ∙ RST
URST

(8)

with SCAjci a scale factor, λj a positive productivity parameter, KNOWjcit the knowledge stock
associated to asset j, and

Z[\]

^[\]

the investment rate in innovation asset j.

The idea underlying this formulation is that, for a given innovation asset, the impact of the knowledge
available to a sector in a country at time t on its innovation performance, is a positive function of its
knowledge absorption capacity7, which is proportional to its investment intensity in this asset.
The knowledge variables, KNOWjcit , are modelled as a weighted sum of the stock of assets, R&D, ICT or OI8,
belonging to all sectors and countries. These knowledge stocks include, according to this methodology, both
the knowledge produced by firms inside the sector (considered as intra-sectoral and intra-national
knowledge externalities) and inter-sectoral and inter-national knowledge externalities.
For R&D, the knowledge variables of the sector i in country c , _`?a@ABC , is defined by the sum of R&D
capital stock b&'c,d,C-e in all countries/sectors (p,s), weighted by a spread parameter Φ&'c,d→A,B reflecting
the relative propensity of the knowledge of a sector s in country9 p to be useful for innovating in sector i in
country c:
_`?a&'ABC =

Φ&'c,d→A,B ×b&'c,d,C-e

(9)

c,d

We consider also that the R&D investments start producing knowledge after a decay Δ that we fix equal to
two years. Public investments in R&D (PIRD) are taken into account and allocated towards the different
sectors according to a ”grand fathering” distribution and are considered productive after a longer lag than
private R&D (2 years later) so that b&'cdC = 1 − k56 ∙ b&'cdC-. + &'cdC +∝cd ∙ m;&'cC-n where ∝cd =
56op]q
56o]q

.

The same methodology is applied to ICT capital and to OI capital and we have respectively:
_`?a;<=ABC =

ΘIC=c,d→A,B ×b;<=c,d,C-e

(10)

ΘOIc,d→A,B ×b?;c,d,C-e

(11)

c,d

and:
_`?a?;ABC =
c,d

7

The idea that external knowledge needs an absorptive capacity of the firm refers to the seminal works of
Cohen and Levinthal (1990).
8

The depreciation rates used are identical to Corrado et al. (2012): 15 % for R&D, 0.315 for ICT, 0.315 for
Softwares and 0.4 for Training.
9
For a given EU-28 country, international knowledge externalities come from every other EU-28 countries plus
US and Japan. It will be extended to other world regions in the future.
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The spread parameters are calibrated using matrices based on patent citations between sectors and
countries10. These matrices combine the citations between patents (that are allocated by technology class
and country) with the OECD concordance table (Johnson, 2002) in order to allocate these citations between
sectors. Two ways can be adopted for the sectorial allocation: (i) one considers the sectors that produce the
technology related to the patents (Industry Of Manufacturing, IOM thereafter) and (ii) the other considers
the sectors that use this technology (Sector Of Use, SOU thereafter). The assumptions underlying the choices
of the method to build these matrices were the following:
• The sectors that produce the considered technology are the sectors that paid the R&D related to this
technology and they receive knowledge spillovers coming from inventions by sectors that produce
other technologies. From this perspective, patents allocated to their Industry Of Manufacturing
(IOM) reflect the output of the R&D efforts realized by these sectors and the citations between
patents belonging to IOM may be considered as indicators of the knowledge spillovers between
sectors as IOM.
• The externalities related to the use of ICT and of OI may reflect network externalities or, if we
consider that ICT and OI are important inputs of organizational changes, these externalities may also
reflect the diffusion of organizational innovations (the development of a new online distribution
channel for instance). As these types of inventions are not really patentable, we cannot use the same
matrix than for R&D externalities. Nevertheless these inventions are assumed here to be strongly
related to the use of technological innovations. The assumption is that sectors using the same type
of technologies should have similar production methods and therefore similar organizational
problems and their intangible investments as well as their ICT investments may be highly related.
The matrices defined by patent citations allocated by SOU are thus retained. According to this
approach, the more two SOU cite each other, the more they are using the same technology and,
therefore, the more one sector can benefit from the innovation of the other in that field.
Note that while the spread parameters are identical for ICT and OI investments, the resulting knowledge
matrices are different since these parameters weight the respective stocks of ICT and of OI.

2.1.3 Innovation services and complementarities
The three-dimensional vector of innovations components +&'ABC , +;<=ABC , +?;ABC characterizes the
strategy follows at time t in country c, by the firms of sector i, to innovate. The strategies are much contrasted
depending of the groups of sectors and countries. For example, High-Tech sectors and other R&D intensive
industries, such as Equipment Goods and Pharmaceutical industries, base mainly their innovations on the
R&D inputs. By contrast, service sectors invest only few in R&D but realize the bulk of ICTs investments that
are a main driver of their innovations. Investments in OI reveal themselves to be an important factor of
innovation in every sectors.
The strategies used by sectors and countries to innovate reflect strong national and sectoral patterns, that
evolve slowly, and one may expect strong complementarities between the three innovations components
chosen by a sector i in a country c at time t. To represent these complementarities, we consider in NEMESIS
that the vector of innovation components +&'ABC , +;<=ABC , +?;ABC are combined with a CES technology
to provide a flow of Innovation Services, +ABC , we have:

10

These matrices were developed by Meijers and Verspagen (2010) in the framework of the DEMETER
project, see also Belderbos and Mohnen (2013).
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with b<+AB a scale parameter, k+&'AB , k+;<=AB and k+?;AB , the distribution parameters and w+AB =
, the substitution elasticity between +&'ABC , +;<=ABC and +?;ABC .

The empirics suggest (see Section 2.2) a low value for the substitution elasticity w+AB that we fixed at 0.25 in
every sectors and every countries in NEMESIS. We show in the appendix the implications of setting
alternative values.

2.1.4 Process and product innovations
In NEMESIS, Innovation Services result in two distinct Innovations (or effects):
1. Process innovations (TFP effect) that decrease ex-ante the use of production input, /ABC 11, per unit
of output, (ABC , with an elasticity xABC =

yz{|[\]
yz{"[\]

;

2. Product innovations (quality effect of products improvement effect) that improve ex-ante the
~
characteristics of products, }ABC , with an elasticity xABC
=

yz{[\]
yz{"[\]

. Their impact in the model result

from the assumption that firms’ customers have a ”taste for novelty” that make their demand
Ä^[\]
increasing whenever the ”quality adjusted price” of products
, is decreasing, with m(ABC , the
unit production price of output, and }ABC =

ÅÇ
+ABC[\] ,

[\]

its ”quality index”.

The empirical literature proves that these two broad categories of innovations have very distinct impacts on
sectoral employment and economic performance. To show it, Hall (2011) uses this set of two equations.
The first equation expresses the demand addressed to firm (or the sector):
q=η ⋅ p+ φ⋅ k

(13)

with q the growth rate of demand, η the price elasticity of demand, p the growth rate of price, φ
the elasticity of demand to firms' innovation and k the growth rate of innovations.
The second equation is the productivity equation of the firm:
q=a+ α ⋅ c+ β ⋅ l+ γ .k

(14)

with q the growth rate of value-added (or output), α the cost share of physical capital, c the growth
of physical capital, β the cost share of labour, l the growth of the labour input, and finally γ the productivity
effect of innovations.
Then combining these two equations, one can show that the impact of product innovations on firms revenue
è
growth rate (r=p+q), that expresses: - , η <0, is always positive, while the impact of process innovations
ê

11

X FGH is itself a nesting of CES functions combining five production inputs (Capital, High skilled and Low skilled
labour, Energy and Materials) that are not detailed here.
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ê

is always small12, or negative (if η >-1 ), the same being true equally for the employment impacts of

innovations.
Hall (2011) confirms this result by applying the CDM model (Crépon et al., 1998) to a set of 15 EU
manufacturing firms using the CIS 3 survey, with both weak or negative estimated impacts of process
innovations on real revenue and employment, and conversely, strong positive impacts of product
innovations.
Similarly, investigating the impacts on employment of process and product innovations, Peters et al. (2014)
show that the employment impacts of process and organizational innovations are smaller than the effects of
product innovations, in all phases of business cycle, with also high productivity impacts and employment
reduction in manufacturing of process and organisational innovations, and for organisational innovations in
service sectors.
Analysing more closely the distinct impacts that have innovations on employment in service industries,
Damijan and Star (2014) find that similarly than for industry, empirical studies generally find a positive impact
of product innovations, and a negative impact of process innovations, and no major differences between
industry and service seem to emerge from the literature (see also Harrison et al., 2008; Bogliacino and Pianta,
2010).
Therefore if the price elasticity of demand is too weak (if η >-1 ), which is the case in an econometric model
as NEMESIS, the rise in demand provoked by the fall on the unit production price, will be generally insufficient
to compensate the fall in employment and in the use of other production factors provoked by process
innovations, with negative impacts on employment (technological unemployment) and even on output at a
macro-sectoral level.
In NEMESIS as illustrated in the appendix, the calibration of the relative strength of process and product
innovations is consequently crucial. In our basic calibration, the more in phase with empirics, product
innovations are supposed to represent about 60% of all innovations and process innovations 40%13. The
calibration methodology is the following:
1. the elasticityxABC =

yz{|[\]
yz{"[\]

, that measures the strenght of process innovations in sector i in country c

is calibrated. Its analytical expression comes from the inversion of the production function of the
sectors, that combines with a CES technology the innovations services, +ABC , with the compound
production input, /ABC :
.
(15)
.tu^
-u^
.tu^
-u
YFGH = b<(AB ∙ k+AB [\ ∙ +ABC-.[\ + k/AB [\ ∙ /ABC ì[\ u^[\
with b<(AB a scale parameter, k+AB and k/AB , the distribution parameters and w(AB =

.
.tu^[\

, the substitution elasticity between +ABC-. and /ABC .
2. the impact of product innovations in then calibrated proportionally to the one of process
~
innovations, with in average: xABC
= −1.5 ∙ xABC .

12

It is not to say that product innovations have higher rates of return than process innovations as (1) product
innovation are often costly to implement and (2) that the main return of process innovations come from their
reduction on unit production cost.
13
These % were first derived from the exploitation of the CIS3 that was asking to firms what was there principal
innovation motive. They are an average at EU level and vary across sectors.
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3. The implementation of IU’s commitments in the macro
sectoral model NEMESIS
This section presents now, for every commitments that will be introduced in NEMESIS, the precise
methodology that will be followed to translate, in the model, their impacts on innovation and, indirectly, on
the socio-economic and Environmental Indicators (SEEI).
All the commitments could not be implemented in the model (see deliverables D10.1 and D9.2) and as we
explain below:
1. Many express only mere statements (14 in all) without quantifiable objectives or intend, for example,
to monitor the progress of the IU, without any direct impact on innovation in particular sectors;
2. Other have a direct impact on innovation and economy at large, but they cannot be introduced in
the model, either because the data are missing, or the econometric estimations needed for
measuring their impacts are too uncertain (9 in all).
3. Finally, a list of 17 have been selected for an implementation in NEMESIS.
We present also the outline of these selected commitments to illustrate to what extent they can provide, put
altogether, a representative quantitative picture of the IU, and of benefits that could be retrieved in the
future years from a re-enforcement of the IU
We finally propose a synthesis, of the types of inputs and model modifications that will be required to
implement the different commitments in the model.

3.1 17 commitments were “selected” for an integration in NEMESIS
The 40 commitments and sub-commitments that constitute the IU are very heterogeneous. They are
regrouped in 13 different objectives, that sometimes overlap, which conducted, in the context of the I3U
project, to regroup them into 8 work-package corresponding to 8 different thematic (see I3U DoW, page 12):
-

WP 1: “Human capital”;
WP 2: “ERA-EU funds-EIT”;
WP 3: “Innovation and access to finance”;
WP 4: “Creating a single innovation market (The EU IPR system, standardisation, public procurement,
eco-Innovation, etc.)”;
WP 5: “Openness and Europe’s creative potential”;
WP 6: “Social and territorial cohesion”;
WP 7: “EIP and of leveraging policies externally”;
WP 8: “Making it happen (Monitoring of the IU)”.

3.1.1 14 commitments are mere “statements”
The preliminary analysis of the commitments in the deliverable D10.1, and the first synthesis of the
“Questionnaire” responses in the deliverable D9.2, confirmed the first observation that many of them – 14
in all - do not follow quantitative objectives that could be traduced in terms of NEMESIS mechanisms and
impacts on innovation and on SEEI. We have therefore, from a common agreement between all I3U partners,
www.i3u-innovationunion.eu
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considered these commitments, that are listed in the Table 2, as simple “statements”, that could not be
implemented in the NEMESIS model such as the “screening of regulatory framework” – WP4, commitment
15 - or development of “Consultation of social partners” – WP6, commitment 28. In many cases also, the
implementation of these commitments has not occurred or has been delayed, and the needed to measure
theme do not exist.
Table 2: List of commitments that are considered as simple “Statements”

Commitment
2.1

University ranking

4.3

Creation on pan-European pension
funds for researchers

8
9
15
18

Forward looking activities
Set out EIT strategic agenda
Screening of regulatory framework
Eco-innovation action plan

23

Safeguard rules for IP

26

European social innovation pilot

27

Public sector innovation scoreboard

28

Consultation of social partners

29

32
33
34.1

WP

Team

Explanation

1

TIK

2

TIK

2
2
4
4
4

WERI
WERI
ZEW
WIIW
ZEW

6

WIIW

6

WERI

6

WIIW

7

WIIW

7

WERI

8

ISINNOVA

The ranking will present material for
policy makers but will not have a direct
impact on innovation.
Lack of data, funding principle and
responsible actors difficult to identify,
legal obstacle in MS
Not quantifiable
Not quantifiable
Not quantifiable
Not quantifiable
Need for data and empirical evidence of
its effects
Many
heterogeneous
programmes
initiated. No clear evidence of their
effects
Useful statistics for policy makers, but no
direct impact on innovation
Policy in inception, will be only introduced
in particular sectors
Possible new sources of spillovers,
finance and actions to market. Lack of
data (no systematic evidence on EIPs
actual performance and effects)
Lack of data, lends itself better to a
qualitative approach
Qualitative

8

ISINNOVA

European innovation partnership
Roll-out
global
research
infrastructures
Member States self-assessments
R&I systems
New indicators and monitoring

Useful statistics for policy makers, but no
direct impact on innovation

3.1.2 9 commitments are good “candidates” but will not be included in NEMESIS
There is a second group of 9 commitments (see Table 3) that will not be included in NEMESIS but that were
classified as “candidate”. The analysis of deliverables D1.2 to D8.2 show that they have an effect on
innovation and on SEEI, that could be simulated with the NEMESIS model, but that they cannot be introduced
at this stage in NEMESIS, either because the necessary data are missing, or because the parameters needed
to quantify their impacts are too uncertain. Others, as commitment 22, “European market for patent and
licensing”, were not yet implemented.
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Table 3: List of commitments that are considered as “Candidates”

Commitment
1.1

Researcher’s training

1.2

Employment conditions

4.1

ERA – International
collaboration

5

EU research and innovation
infrastructures

19.1

Creative industries alliances

20

Open access to research
results

21

Collaborative research and
knowledge transfer

22

European market for patent
and licensing

31

Scientific cooperation with
third countries

WP

Team

Explanation

1

TIK

1

TIK

2

TII

2

WERI

5

ULB

5

EIZ

4

EIZ

6

ZEW

7

EIZ

Data exist, but too scarce to achieve
robust estimations of the impacts
Data exist, but to scarce to achieve robust
estimations of the impacts
Data exist, but too scarce to achieve
robust estimations of the impacts
Some data are available on the allocation
of funds in FP7 and H2020, but data from
national and private sources for research
infrastructure are limited. Geographical
distribution of EU funds can be
investigated. An analysis, infrastructure
per
infrastructure,
looks
more
appropriated to assess the impacts on
scientific productivity and innovation.
Drivers of innovation and sources of
spillovers, but data too scarce.
Source of spillover, diffusion of
knowledge, but difficult to quantify and to
measure its impacts
Source of knowledge spillovers, but its
impact and direction can hardly be
quantified given present data.
No policy change has yet been
implemented
Source of spillovers (international) and
knowledge capital, but data deficiency for
inclusion in NEMESIS

3.1.3 17 commitments were “Selected” and will be included in NEMESIS
A list of 17 commitments, for which there exists data, robust enough econometric estimates of their impacts
or proven assessment methodologies, were finally “selected” for an integration in NEMESIS (see Table 4 at
the end of this sub-section).
By taking also into account the “candidates” of Table 3, it represents about the two thirds (17/26 = 0.65) of
the commitments that have been identified as having a quantifiable impact on the innovation system which
is globally a good score.
The “selected” commitments cover also all the thematic of the IU that were regrouped into 8 work-package
in I3U.
For Work-package 1, “Human capital”, two on the four “quantifiable” commitments that compose this workpackage will be included in NEMESIS, commitment 22, “knowledge alliances” and commitment 3, “Propose
an integrated framework for e-skill”. There introduction in NEMESIS will be based on econometric
estimations. For the two other commitments “quantifiable” and that remain candidate for an integration
(see Table 3), commitments 1.1, “Researcher’s training” and 1.2, “Employment conditions”, data exist but
www.i3u-innovationunion.eu
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they are to scarce to achieve robust estimations of their impact and they should be improved to better
monitor the implementation of these commitments in the future.
For work-package 2, ““ERA-EU funds-EIT”, three of the five quantifiable commitments could be introduced
in NEMESIS. One of the most important commitment that will be implemented in NEMESIS is the
commitment 6, “EU research and innovation programmes”, that constitutes, besides the R&I part of
European Structural and Investment Funds, the main financial support to innovation by the European
Commission. The implementation of the commitment in the model will be based on eCORDA data on H2020
programmes and on the methodologies developed for the interim evaluation of H2020 (see EC, SWD(2017)
220 final and PPMI , 2017), the report of the independent high level exert group on maximizing the EU R&I
programmes (EC, 2017b) and on the preparatory works at European Commission on the post-H2020 research
programme. SEURECO have participated, with NEMESIS to the interim evaluation of H2020 and to the expost evaluation of FP7 and is currently, with the collaboration also of PPMI and of two other partners that
are involved in I3U, UNU-MERIT and ISINNOVA, participating to a support study to the EC for the preparation
of the post-H2020 framework-programme. It guarantees that the implementation of this commitment 6 in
the model will be based on the most up-to-date data and methodologies and will respond to the recent
orientations in the design of FP programmes.
Another commitment that will be introduced in the model in the commitment 7, that focuses on the
participation of “SMEs in EC Research and Innovation Programmes”, which become an very important feature
of the FP from H2020. It is part of commitment 6 and will be introduced in the model with a similar
methodology than for commitment 6 (see Table 4).
For the third commitment of WP 2 that will be implemented in the model, commitment 4.2, “ERA-research
mobility”, its implementation in the model will be based on econometric estimation that were achieved by
the TIK on the impact of the share of foreign researchers employed in each country on public research
productivity.
For the commitment 4.1, “ERA-international collaboration”, that is “candidate for integration in NEMESIS,
data exist but are not numerous enough to achieve robust estimations of the impacts of the commitment
and additional data should be gathered in the future.
Finally for the other “candidate”, “EU research an innovation infrastructures”, the data on the co-financing
of these infrastructures from national and private sources are too scarce and the data on the research
productivity and innovation impacts of these infrastructures are also very difficult to collect. This
commitment, that call of an analysis infrastructure per infrastructure could not be introduced in the model
in the context of this project. Nevertheless, as research infrastructure are also part of the FP, there impact
will be partially taken into account from the introduction of commitment 6 in the model.
For the work-package 3, “Innovation and access to finance”, all the four quantifiable commitments will be
introduced in NEMESIS from econometric works achieved by ULB (see Table 4). Their introduction in the
model will focus on the effectiveness of the financial instruments to crowd-in R&D investments by private
firms, with impacts on innovation and SEEI that will be calculated by the model. The RSFF part of commitment
10,”Put in place EU financial instruments to attract private finance”, will as commitment 7, overlap with
commitment 6 on FP.
For the work-package 4, “Creating a single innovation market”, three on the four “quantifiable”
commitments will be introduced in the NEMESIS model.
For commitment 14, “Unitary Patent”, assumptions should be retained on the date of adoption of the UP in
the different countries. The introduction of this commitment in the model will be based on the impact of the
This project has received funding from the European
www.i3u-innovationunion.eu
Page 23
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D10-2 | Implementation in macro sectoral
model
UP on the fall of patent renewable fees and on cost of innovation for EU firms. The impact on translation
costs could also be used but the data on that aspect have to be improved.
For commitment 16, “Standardisation”, there remains uncertainties on the possibility to introduce the
commitment in the model as the exploitable data stay very scarce and limited to the Innovation survey for
Germany. We will wait for the results of the consultation of the Commission representative during the
summer to status on the feasibility of the integration of this commitment.
For the commitment 17, “Innovative public procurement”, the implementation in the model will bear on the
setting of quantitative targets for the evolution of innovative public procurement in the different EU
countries. The impacts in the model will pass by the demand-driven effects of IPP on the decision of firms to
invest in innovative assets (R&D, ICT, software and training).
For the last “quantifiable” commitment from this work-package, commitment 21, “Collaborative research
and knowledge transfers”, the data on the knowledge spillovers and research productivity that the
commitment should increase are not already available.
For the work-package 5, “Openness and Europe’s creative potential”, there are also problems of data
availability for two of the three “quantifiable” commitments, that will not be introduced in the model. They
are commitments (see Table 3) 19.1, “Creative industries alliances” and 20, “Open access to research results”.
Only the commitment 19.2, “EU design leadership board” will be introduced in the NEMESIS model, based
on the estimation of the impact of the number of EU design applications on the GDP growth in the different
EU countries (see Table 4).
For the work-package 6, “Social and territorial cohesion”, two commitments are “quantifiable”. They are the
commitment 24, focusing on improvement of the use of the share ESI funds for R&I under H2020 and 25,
focusing on the synergies of ESI funds with FP and the increase of ESI funds dedicated to R&I. These two
commitments will be implemented together in the NEMESIS with, as for commitments 6 and 7, a
methodology based on the temporal and geographical allocation of the ESI funds for R&I, and the leverage
and economic performance effects of the funding and on the different types of funding (see Table 4).
For the work-package 7, “EIP and of leveraging policies externally”, two commitment are “quantifiable”. For
commitment 31, “scientific cooperation with third countries”, there exist no data for quantifying the impacts
of the commitment.
For the commitment 30, “Foreign talents”, the introduction in NEMESIS will be based on an econometric
study by TIK focusing on the attractiveness of each country for foreign scientists on public research
productivity (see Table 4).
For the last work-package 8, “Making it happen (Monitoring of the IU)”, only the commitment 34,
“Innovation scoreboard” is “ quantifiable”. This commitment was already introduced in the NEMESIS model
and the results are displayed in the deliverable D8.2. It proposes an evaluation of the innovation and SEE
impacts of the “progresses” reached by the IU on the 2007-2015 period. These “progresses” were proxied by
the evolution of private and public research expenditures in the different EU countries, that represent a subset of the European Innovation Scoreboard indicators.
As it was foreseen in the I3U work-programme and deliverable list, the implementation of the different
commitments in the model will be achieved commitment per commitment, per group of commitment, or as
a whole, in order to be able to quantify the global impacts that could be retrieved from the IU in the future.
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Table 4: List of commitments “selected” for an integration in NEMESIS

Commitment

WP

Team

2.2

Knowledge alliances for skill gaps

1

TIK

3

Propose an integrated framework
for e-skill

1

TIK

4.2

ERA - research mobility

2

TIK

6

EU research
programmes

2

WERI

7

SMEs in research and innovation
programmes

2

EIZ

10

Put in place EU financial instruments
to attract private finance

3

ULB

11

Access to finance- Venture capital

3

ULB

and
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Method of integration
The integration in NEMESIS will be based
on econometric estimations of the
impact of knowledge transfers on public
research productivity
The integration in NEMESIS will be based
on econometric estimations of the impact
of share of workers with advanced e-skills
on public research productivity
The integration in NEMESIS will be based
on econometric estimations of the impact
of the share of foreign researchers
employed in each country on public
research productivity
The implementation in NEMESIS will be
based on eCORDA data on H2020
programmes and on the methodologies
developed for the interim evaluation of
H2020 (see EC, SWD(2017) 220 final and
PPMI , 2017)., the report of the
independent high level exert group on
maximizing the EU R&I programmes (EC,
2017b) and on the preparatory works at
European Commission on the post-H2020
research programme.
As
for
commitment
C6,
the
implementation in NEMESIS will be based
on eCORDA data on H2020 programmes
and on the methodologies developed for
the interim evaluation of H2020 (see EC,
SWD(2017) 220 final and PPMI , 2017),
the report of the independent high level
exert group on maximizing the EU R&I
programmes (EC, 2017) and on the
preparatory works at European b on the
post-H2020 research programme. The
methodology will be adapted to the case
of SMEs concerning notably the leverage
effect and the economic performance of
FP funding.
The implementation in NEMESIS will focus
on RSFF’s crowding-in effect on R&D
investment by private firms (from EIB
data and econometric works)
The implementation in NEMESIS will focus
on VC’s funding crowding-in effect on
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12

Access to finance - Matching

3

ULB

13

Review State aid framework for R&D
and innovation

3

ULB

14

Unitary patent

4

ZEW

16

Standardisation

4

ZEW

17

Innovative Public Procurements

4

ZEW

19.2

EU design leadership board

5

ULB

24/25

Improve/increase the
Structural Funds for R&I

6

WIIW
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R&D investment by private firms (from
EVCA data and econometric works)
The implementation in NEMESIS will focus
on VC’s funding crowding-in effect on
R&D investment by private firms (from
EVCA data and econometric works)
The implementation in NEMESIS will focus
on the impact of R&D expenditures
funded from abroad on the decision to
invest in R&D by the business sector (from
Global Innovation Index, EUROSTAT data
and econometric works)
The unitary patent is not already
introduced and assumptions should be
made on the date of adoption by the
different countries. The instruction in
NEMESIS will be based on the impact of
the UP on the fall of patent renewable
fees and on cost of innovation for EU
firms
After a more in depth examination of this
commitment a final decision is still to be
taken on its implementation in NEMESIS.
There exists only very few exploitable
data and for Germany only. The empirical
evidence on the impacts of standards on
firms’ innovation behavior is therefore
very limited
The implementation in NEMESIS will be
based on existing time series on
innovative public procurements in the
different EU countries and on future
targets on IPP in % GDP for every
countries. The impacts will pass by the
demand-driven effects of IPP on the
decision of firms to invest in innovative
assets (R&D, ICT, software and training)
The introduction in NEMESIS will be based
on the impact of the number of
Community Design Application on GDP
growth in the different EU countries (from
econometric works). It will be translated
in the model through the impact of design
activities on product innovation
As for FP (commitments 5 and 6), the
implementation in NEMESIS will be based
on the temporal and geographical
allocation of the ESI funds for R&I and on
the leverage and economic performance
effects of the funding. Different types of
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30

Foreign talents

7

TIK

34

Innovation Scoreboard

8

SEURECO

activities will be distinguished (Basic
research, infrastructures, public/private
partnership, training for researchers)
The integration in NEMESIS will be based
on econometric estimations of the impact
of the attractiveness of each country for
foreign scientists on public research
productivity
This
commitment
was
already
implemented in NEMESIS and the results
are displayed is the deliverable D8.2. The
introduction in the model have been
based on the evolution of public and
private research expenditure between
2007 and 2015 to proxy the progresses
reached by the IU on that period.

3.2 The modification of the NEMESIS model that are requested
The implementation of the 17 commitments that were selected for an integration in NEMESIS will require
different modifications of the model.
These modifications can be either the introduction on new sets of data, of parameters or of equations in the
model.
The section 3 of deliverable D10.1 already gave a preliminary analysis, based on the results of deliverables
D1.1 to D8.1, on the modifications that the integration of each “quantifiable” commitment may have on the
model.
This analysis was completed by the responses to the “questionnaire” sent to every work-package leaders in
May 2016 (the questionnaire is available in appendix 2 of deliverable D9.2) asking for every commitment:
1. If it is “quantifiable” or merely a statement?
2. Its action(s) the European innovation system?
3. Its “entries” in NEMESIS: Will its integration in the model necessitate to modify equations,
parameters, variables?
4. The primary inputs that will be used to estimate the impacts of the commitment on innovation and
indirectly on SSEI, including sources, methodology used (econometrics, meta-analysis,…) and
coverage (countries, sectors,…)?
5. How these primary inputs can be transformed to fit the model and implement the commitment in
the model?
The first responses to the questionnaires were analysed and synthesized in October 2016 by the deliverable
D9.2, “Report on proposal for modifying the NEMESIS model based on the analysis of the Innovation Union
and of the 34 commitments”.
The deliverable D1.2 to D8.2 that were available by end of 2017, allowed to deepen again the analysis. They
include for every commitments from WP 1 to 8, “Direct impact assessments””, that were presented and
discussed at the I3U project meeting held in Paris, the 22 and 23 of May 2017.
www.i3u-innovationunion.eu
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The final list of 17 commitment, that were selected to be included in NEMESIS, resulted from these
discussions. They are those, as explained above, for which the required data and econometric parameters
are available and robust enough. A confirmation is nevertheless needed for the commitment 16,
“Standardisation”, that will certainly be skipped in reason of data limitations. But for the other commitments,
we have now a clear idea on the modifications of the NEMESIS model that will be required to include them
in the model.
We present now in this sub-section a synthesis of the modification of the NEMESIS model that will be
necessary to include the different commitments in it. This synthesis was based on the analysis of the
deliverables D1.2 to D7.2 made by the NEMESIS team and then sent, for confirmation, to each work-package
leader under the form of a DOCX document that we have called “Questionnaire final iteration for
commitments of WP X” (X standing for 1 to 7).
This last iteration on the “questionnaire” will allow the commitments responsible to give confirmation and
agreement on the data to use and to provide to SEURECO to introduce their commitments in the model.
Finally, before including them in the model, we will wait the results of the consultation of the DG RTD
representative during and the summer, that could bring additional insights (on data, commitments actions,
...) to take into account. The different commitments will therefore be included in the model gradually, once
the required data and parameters provided to the NEMESIS team. Is some cases, as for commitment 6, an
important part of these inputs will be provided directly by the NEMESIS team.
While during this last iteration on the questionnaire change may again occur for certain commitment, we
have already a clear vision on the way we will proceed, as displayed by Table 5.
Table 5: Synthesis of NEMESIS modifications needed to integrate the 17 commitments in the model

Commitment

WP

2.2

Knowledge
alliances for skill 1
gaps

3

Propose
an
integrated
framework for eskill

4.2

30

1

ERA - research
mobility

2

Foreign talents

7
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Team

TIK

TIK

Thematic

Human capital

Human capital

1- Spread parameter for public R&D
(P4 in appendix 8) that
Measure the strength and direction
of knowledge spillovers from public
research: ∝cd

Human capital
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in

1- Spread parameter for public R&D
(P4 in appendix 8) that
Measure the strength and direction
of knowledge spillovers from public
research: ∝ñó

TIK

TIK

Entry/mechanisms
NEMESIS

Human capital

1- Spread parameter for public R&D
(P4 in appendix 8) that
Measure the strength and direction
of knowledge spillovers from public
research: ∝cd

1- Spread parameter for public R&D
(P4 in appendix 8) that
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Measure the strength and direction
of knowledge spillovers from public
research: ∝cd
1- Optimal demand of R&D from
∗
equations E1: @ABC
, with j = RD, in
Table 46.

6

EU research and
innovation
programmes

2

WERI

Finance

2- Spread parameter for public R&D
(P4 in appendix 8) that
measure the strength and direction
of knowledge spillovers from public
research: ∝ñó
3- Distribution parameters of R&D

services: δA FG , with j = RD (P11 in
appendix 8)
1- Optimal demand of R&D from
∗
equations E1: @ABC
, with j = RD, in
Table 46.
3- Distribution parameters of R&D

7

10

11

12

13

SMEs in research
and innovation
programmes

Put in place EU
financial
instruments to
attract private
finance
Access
to
finance- Venture
capital

2

Finance

3- Share of product innovations: öõAB ,
(parameter P13 in appendix 8) that
influences positively the economic
performance of innovations in terms
of output growth and employment
creation. Parameter

3

ULB

Finance

1- Optimal demand of innovation
inputs from equations E1 to E3 in
∗
appendix 8: @ABC
, with j standing for

R&D, ICT and OI.

3

ULB

Finance

1- Optimal demand of innovation
inputs from equations E1 to E3 in
∗
appendix 8: @ABC
, with j standing for

R&D, ICT and OI.

Access to finance
- Matching

3

Review State aid
framework for
R&D
and

3
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EIZ

services: δA FG , with j = RD (P11 in
appendix 8)

ULB

Finance

1- Optimal demand of innovation
inputs from equations E1 to E3 in
∗
appendix 8: @ABC
, with j standing for

R&D, ICT and OI.

ULB
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Finance

1- Optimal demand of innovation
inputs from equations E1 to E3in
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∗
appendix 8: @ABC
, with j standing for

innovation

R&D, ICT and OI.

1- Optimal demand of R&D from
∗
equations E1: @ABC
, with j = RD, in
Table 46.

24/25

Improve/increas
e the use of
6
Structural Funds
for R&I

WIIW

2- Spread parameter for public R&D
(P4 ) that
measure the strength and direction
of knowledge spillovers from public
research: ∝ñó

Finance

3- Distribution parameters of R&D

services: δA FG , with j = RD (P11 in
appendix 8 )

14

16

Unitary patent

Standardisation

17

Innovative Public
Procurements

19.2

EU
design
leadership board

34

Innovation
Scoreboard

4

4

4

5

8

ZEW

ZEW

ZEW

ULB

Action
market

to

Action
market

to

Action
market

Action
market

SEURECO
(Not
applicable)
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1- Price of innovation linked to R&D
[\]
(E18 in appendix 8): mARDABC = Ä56
∙
"Z
^[\]
û[\

to

to

, with m&'ABC the price of R&D

[\]

To define if the decision is taken
to implement the commitment in
the model
1- Demand addressed by the
government to the economic
sectors in terms on innovative
public procurement.
It will be a new variable that will be
introduced at sectoral level in the
NEMESIS model.
It will modifies in the innovation
module of NEMESIS the demand of
innovations (equation E7, see
appendix 8 and the demand for
innovation inputs (equations E1 to
E3, appendix 8).

1-Distribution parameter k+AB (P11
in appendix 8), that will be used for
traducing the GDP impacts of
increasing product innovations from
design activities

This commitment was already
implemented in NEMESIS and
the results are displayed is the
deliverable
D8.2.
The
introduction in the model have
been based on the evolution of
public and private research
expenditure between 2007 and
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2015 to proxy to progresses
reached by the IU on that period
We see in Table 5 that the commitments were regrouped in four categories of “thematic” corresponding to
different set of mechanisms of the NEMESIS model on which their introduction in the model will have a direct
impact. They are:
1. Human capital, commitments 2.2, 3, 4.2 and 30;
2. Finance, commitments 6, 7, 10, 11, 12, 13, 24 and 25;
3. Actions to market, commitments 14, 16, 17 and 19.2.
The commitments under the thematic Human capital will act mainly by influencing positively the
productivity of public research. In terms of NEMESIS mechanisms it will come modify the parameters (P4 in
appendix 8) that modify the strength and direction of knowledge spillovers from public research in the model
(see Table 5).
The commitments under the thematic finance will act principally on the optimal demand for R&D by private
firms (Equation E1 in appendix 8). The commitments related to the FP (6 ad 7) and to the part of ESI funds
related to R&I (24 and 25), will act also on the R&D expenditures by public research organisations, on the
strength of knowledge spillovers (parameters P4 in appendix 8) and on the economic performance of private
R&D (parameters P11 in appendix 8).
The commitments under the thematic action to market will act on more divers mechanisms of the model.
The commitment 14, “Unitary patent”, will modify the price of innovations linked to R&D (Equation E18 in
appendix 8) The commitment 18, “Innovative public procurements” will act from the demand-drive effects
of the demand of innovative products by the government. It will increase the demand of innovations by firms
from equation E7 (see appendix 8) and the demand for innovation inputs (equations E1 to E3, appendix 8).
The impacts of the commitment 19.2, “EU design leadership board” will be calibrated by moving the value of
the parameters P11 in appendix 8) that will increase the economic performance of innovations by private
firms. For commitment 16, there is still to statute if it will be included in the model and by which channel.
The remaining commitment, 34, “Innovation scoreboard”, concerns the monitoring of the IU and is not a
priori related to specific entries in the model. It was already implemented from data on public and private
R&D and the methodology is detailed in the deliverable D8.2.
In addition to these equations or parameters modifications, the introduction of the different commitments
in the model will necessitate to introduce many exogenous variable in the model. The appendixes 1 to 8 list
in detail, commitment per commitment, the type and the sources of data that will be necessary.

4. An example of commitment implementation and assessment
with NEMESIS: The case of commitment C2.2 “PRO’s alliances
and partnership with business”
This section gives now an example of commitment introduction and assessment with NEMESIS for the case
of commitment 2.2: “PRO’s alliances and partnership with business” It’s implementation in the NEMESIS
model is provisory and this example stays illustrative with the aim of providing insights to the reader and to
the persons in charge of the different commitments in the I3U project.
This example keeps the structure of the document that have been sent to every work-package leaders,
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“Questionnaire final iteration for commitments of WP X”. We ask in this document, to each work-package
leader and for every commitments:
1. To confirm the choice of primary inputs selected by SEURECO and that will be used to measure the
direct impact of the commitment on the innovation system, from the results of deliverables DX.2;
2. To confirm the choice of operational inputs that will be implemented in the model.
3. To propose alternative set of inputs in order to do sensitivity analysis with NEMESIS, when for
example there are uncertainties on the exact value of certain elasticity parameters, or when there
exists different methodologies or data sources for providing the necessary exogenous variables;
4. Finally, to assess, when relevant, to what extent the implementation of the commitment could be
increased in the future (for example up to 2027, the end of the next EU Multi-annual financial
perspective).
This last question, as illustrated hereafter, could be a way to assess how the progresses that could be
achieved on the implementation of the different commitment, individually, by groups, or a whole, will impact
on the EU economy in the future.
Commitment C2.2 rationale:
The commitment C2.2 objectives call for University-industry collaborations to foster the development of
entrepreneurial skills among tertiary students The main problem, identified in the deliverable D1.2, is that
the main primary indicator available for the direct impact assessment of C2.2 is a more general proxy of the
links between Universities and industries in European countries

4.1 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment 2.2 presented in deliverable D1.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 6.
Table 6: List of “primary inputs” selected for integration of commitment C2.2

Commit- Thematics
ment
:
Nb:

C2.2

Human
capital

Entries
NEMESIS

in List/description of primary inputs needed

1- Spread
parameter for
public R&D (P4 in )
that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó

Input PI1: From D1.2 “Econometric coefficient measuring the
absolute increase of public research productivity to an absolute
increase of knowledge transfers, page 38 of D1.2 with mean value
9.644464.”

Input PI2: Variable KNOWLtransf (table 3 do D1.21) measuring the
current degree of knowledge transfer highly developed between
companies and universities in every EU countries (survey responses
reflect the perceptions of global business executives, 1-10 scale –
degree of agreement)

We retained as entry the impact of the commitment, that-is-to-say of the Knowledge Transfers, on the
productivity of public research (Parameters P4 of NEMESIS innovation module. See appendix 8 for the full
list of equations intervening in NEMESIS innovation module).
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From the results provided in deliverable D1.2 on the direct impact assessment of commitment C2.2, it will
require to use two primary inputs:
1. PI1: Econometric coefficient measuring the absolute increase of public knowledge productivity to an
absolute increase of knowledge transfers;
2. PI2: Variable KNOWLtransf (table 3 do D1.2) measuring the current degree of knowledge transfer
highly developed between companies and universities in every EU countries.

4.2 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 6 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
1. The geographical coverage of the model: Every EU-28 countries;
2. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 7: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C2.2 in NEMESIS

Commit- Thematics
ment
:
Nb:

C2.2

Human
capital

Entries
NEMESIS

in

1- Spread
parameter for
public R&D (P4 in )
that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝cd

List/ description of operational inputs
that will be provided

Input OI1c: From D1.2 “elasticities differentiated per country
measuring the % increase of public research productivity, in %, to an
1% increase of knowledge transfers”, based on D1.2 results

Input OI2c: Variable KNOWLtransf (table 3 do D1.21) measuring the
current degree of knowledge transfers between companies and
universities in every EU countries (survey responses reflect the
perceptions of global business executives, 1-10 scale – degree of
agreement)

For commitment C2.2, we call them respectively OI1c and OI2c with c the country index.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1c and OI2c
is therefore to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data,
“rules” should be proposed in order to supplement to the missing information.
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The input OI1c should measure the elasticity of public research productivity, in %, to a one percent increase
of the knowledge transfer variable. For the econometric results of D1.2 it can be retrieved in the following
way:
1- Use the mean coefficient estimated: 9.644464 (t-stat: 2.86) (PI1 in Table 6)
2- To calculate the mean elasticity of scientific productivity to knowledge transfer: Coefficient: 9.64 *
mean value of explanatory variable : 4.75 / mean value of dependant variable: 180 = 0.25
This elasticity will be differentiated by country by using the data available for the different countries and the
coefficients estimated for the different groups of countries.
The operational inputs OI2c will be identical to the “primary inputs PI2.
No sectoral (NACE) dimensions of the inputs to provide to NEMESIS team are expected for this commitment.

4.3 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, alternative sets of the “operational inputs” should
be proposed.
For example, for the elasticities OI1c the range of the confidence interval could be used to perform sensitivity
analysis with “Low” and “High” values.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
The appendix 7 provides more explanations on that point.

4.4 Potential for increasing the implementation of Commitment C2.2 in the
future (in %)
The last request is to assess, when relevant, to what extent the implementation of the commitment C2.2
could be increased in the future (for example in the next 10 years, up to 2027).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C2.2
will impact on the EU economy in the future. The results will be one the inputs of the deliverable D1.3.
In the case of commitment C2.2 the question can be put for illustration as follows: “What will be the impact
if knowledge transfers will progress from 4.75 in average today to 8.3, the maximum value reached among
EU countries”?
It represent an increase of about:
1. 75% of the commitment implementation,
2. 19% of knowledge transfers from public research
This is only an illustration on how defining a target for a commitment. In practice, in most of the cases,
different targets should be set for the different countries.
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4.5 Macroeconomic impacts of the commitment C2.2
Having defining a target (here still provisory), this last section gives finally an illustration of the results that
will produce the NEMESIS model for the assessment of the different commitments.
Figure 2: Evolution of EU GDP and GDP counterparts (in % diff. from reference scenario)
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For the commitment C2.2, suppose as above that the implementation of the commitment will be increased
75% from now up to 2027. By assumption, we assume that this increase will be progressive and linear
between 2017 and 2027. It will lead in the NEMESIS model to a progressive increase of externalities from
public research to private sector of 19% (between 2017 and 2027). In terms of impact on knowledge, it is
similar to an increase of about 19% of Public R&D, that is to say of about 0.13 point of EU R&D intensity,
compared to the situation in the reference scenario of the model.
The Figure 2, below, displays the expected impacts, up to 2050, as measured by the NEMESIS model.
As the reinforcement of the commitment implementation is by assumption progressive, we see that the
impacts on EU GDP will increase regularly in time. They are very weak up to 2030 but thereafter the long
term EU potential GDP begins increasing, which leads, in 2050, to a rise of about 0.7% of EU-28 GDP,
compared to its level in the reference scenario.
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Figure 3: Impact on the annual growth rate of EU GDP (increased in GDP growth rate compared to its growth rate
in the reference scenatio)
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The impact on the annual growth rate of EU GDP (see Figure 3) will reach a maximum of 0.05% by 2040 and
will stabilize in the long term to about 0.02 to 0.03%.
We see furthermore, from Table 8, that the expected impacts at country level are very differentiated, despite
the fact that, in this illustrative example, we suppose the same increase of knowledge transfers, in %, in every
EU countries.
The impacts on GDP in 2050 range from -0.31% for Slovakia up to +1.99% in Sweden. The reasons of these
discrepancies stay manly in the initial level of excellence of the Scientific and Innovation systems in the
different countries, as illustrated for example by the Innovation Union Scoreboard (see deliverable D8.2).
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Table 8: Impact on GDP at national level
GDP (% deviation w.r.t
reference scenario)
Austria
Belgium
Bulgaria
Cyprus
Czech Republic
Germany
Denmark
Estonia
Spain
Finland
France
Greece
Hungary
Ireland
Italy
Lithuania
Luxembourg
Latvia
Malta
The Netherlands
Poland
Portugal
Romania
Sweden
Slovenia
Slovakia
The United-Kingdom

2030
0.14%
0.05%
-0.01%
0.00%
0.01%
0.07%
0.08%
0.10%
0.03%
0.09%
0.04%
0.02%
-0.01%
0.12%
0.02%
0.03%
0.03%
0.00%
0.04%
0.03%
-0.01%
0.03%
-0.01%
0.12%
0.10%
-0.05%
0.04%

2050
1.66%
0.63%
0.05%
0.29%
0.17%
0.79%
1.88%
1.48%
0.84%
1.78%
0.74%
0.74%
-0.06%
1.09%
0.50%
0.49%
-0.16%
0.23%
0.77%
0.38%
-0.09%
0.52%
0.30%
1.99%
1.58%
-0.31%
0.97%

GDP growth (pt deviation
w.r.t reference scenario)
2021-2030
0.01%
0.01%
0.00%
0.00%
0.00%
0.01%
0.01%
0.01%
0.00%
0.01%
0.00%
0.00%
0.00%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.01%
0.01%
0.00%
0.00%

2031-2050
0.08%
0.03%
0.00%
0.01%
0.01%
0.04%
0.09%
0.07%
0.04%
0.08%
0.04%
0.04%
0.00%
0.05%
0.02%
0.02%
-0.01%
0.01%
0.04%
0.02%
0.00%
0.03%
0.02%
0.09%
0.07%
-0.01%
0.05%

For EU employment (see Figure 4) the expected impacts will, as for GDP, take time to develop, with an
increase up to 800 000 additional jobs in 2050. For more than 500 000 (two thirds) this increase will
concern high skills.
Figure 4: Impacts on EU employment (in thousands and in difference from reference scenario)
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5. Next steps
The modifications of NEMESIS proposed in this report, to implement in it the 17 quantifiable commitments
that will be assessed with the model, will be achieved gradually. The SEURECO team needs to get from its
partners involved in work-package 1 to 7, the precise data and parameters that will be put in NEMESIS, in the
format foreseen in the data management plan and compatible with NEMESIS definitions. A request to the
different work-package leaders was sent by SEURECO (see appendixes 1 to 6). For certain commitments, we
need also to know to what extent they are already implemented (Their “degree of implementation”) and
what would be the target in they were fully implemented in the future. This information is the most often
absent from the deliverables D1.2 to D7.2 and it should be also communicated to SEURECO by the persons
in charge of the different commitments.
The commitment will first be implemented one by one, and work-package per work-package. The assessment
on the SEEI of the different commitments will be achieved at the same time than their inclusion in the model,
as illustrated in the section 3 of this report for the case of commitment. 2.2.
The commitments implementation methodology and the results of the assessment of their SEEI will be a
major input of the deliverables D1.3 to D7.3, that will describe in details, (1) the methodology that was
followed to implement the different commitments in the model, and (2) the assessment of their SEEI.
Then additional simulations and assessments will be achieved with NEMESIS:

1. For the needs of deliverable D10.4 –“ Impact assessment of commitments individually and/or by
group”, the different commitments will be assessed by groups of commitments that follow similar
objectives. For example, those that concern the thematic Human Capital, Finance or Action to Market
(see section 2 of the report above). These assessments by groups of commitments are important for
two reasons: (1) they allow to analyse an compare the potential impacts of the different categories
of actions and objective composing the IU and (2) they allow to take into account the possible
overlapping between the different commitments. For example the commitment 10, “Put in place EU
financial instruments to attract private finance”, that includes RSFF, will overlap with commitment
6, “EC Framework Programmes” as the commitment 7, “SMEs in EC Framework Programmes”, will
also overlap with commitment 6. Other overlapping can exist between commitments 10 to 12,
focusing on financial instruments to attract private finance, or between commitments 2.2, 3, 4.2 and
30 focusing on Human Capital.
2. For the needs of deliverable D10.5 –“ Impact assessment of commitments as a whole”, the action of
all the commitments that will be included in NEMESIS will be analysed and assessed simultaneously.
In will give a picture on the SEE impacts that the progresses that could be reached by the IU could
bring in the future years. The precise outline of this encompassing scenario will be defined at a later
stage. Its definition should anyway take into account the analysis of the overlapping between the
different commitments that will be reported in the deliverable D10.4.
3. Finally, for the needs of the deliverable D10.6, we will proceed also to sensitivity analysis with the
NEMESIS model, for taking into account the uncertainties that will remain on the value of key
parameters or variables, for the assessment of the different commitments.
All these works and deliverables, by taking into account that an amendment to the I3U contract should be
made for prolonging it up to September 2018, should end before autumn 2018.
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7. Appendix 1: Questionnaire final iteration for commitments of
WP 1
At the I3U project meeting in Paris the 23th and 24th of May 2017, the final list of commitments that will be
implemented in the NEMESIS model was set. It is displayed in the Table 9 below.
Table 9: List of commitment that selected for integration in NEMESIS

WP Nb:

Commitment
Nb:

Team

1
1
2
2
2

2.2
3
4.2
6
7

TIK
TIK
TIK
WERI
EIZ

3

10

3
3
3
4
4
4
5
6
6
7
8

11
12
13
14
16
17
19
24
25
30
34

Knowledge alliances for skill gaps
Propose an integrated framework for e-skill
ERA - research mobility
EU research and innovation programmes
SME in research and innovation programmes
Put in place EU financial instruments to attract private
finance
Access to finance- Venture capital
Access to finance - Matching
Review State aid framework for R&D and innovation
Unitary patent
Standardisation

Innovative Public Procurements
Creative industries/ EU design leadership board
Improve the use of Structural Funds for R&I
Increase the use of Structural Funds for R&I
Foreign talents
Innovation Scoreboard

ULB
ULB
ULB
ULB
ZEW
ZEW
ZEW
ULB
WIIW
WIIW
TIK
SEURECO

For work-package 1, “Promoting excellence in education and skills development”, 2 commitments were
selected . We include here also the 4 and 30 that are part of work-packages 2 and 30 respectively as they
focus on the same objectives than work-package 1.
For each of the selected commitment:
1. We describe the list of “primary inputs” that we have selected from the analysis of deliverable D3.1
and D3.2 for its integration in the NEMESIS model.
2. We then describe the operational inputs that you should transmit to SEURECO in order to achieve
its implementation in the NEMESIS model.
3. We ask you also to describe the “quality” of the “operational inputs” sent to NEMESIS in terms of
robustness (robustness of the data, of the econometric estimation, etc.) and to propose and send to
us, when necessary; alternative set of operational inputs, in order to proceed to sensitivity analysis
with NEMESIS, as foreseen in the Description of Work of the I3U project..
4. Finally, when relevant, we ask also the commitment responsible to indicate to what extent (in %)
the implementation of the commitment could be improved in the future (Ideally, we would like to
www.i3u-innovationunion.eu

Page 44

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D10-2 | Implementation in macro sectoral
model
be able to assess for the progresses that will occur during the duration of H2020 (2014-2020) and
the next EU financial perspective that should go up to 2026 and cover the next FP programme for
R&I, that-is-to say on the period 2014-2026).
You will find in appendix 7 guidelines for providing the information and data needed for NEMESIS. You can
find also, if necessary, a more in-depth description of the innovation mechanisms of NEMESIS in the
deliverable D10.1.

Commitment C2.2: Knowledge alliances for skills gap
Commitment C2.2 rationale:
The commitment C2.2 objectives call for University-industry collaborations to foster the development of
entrepreneurial skills among tertiary students The main problem, identified in the deliverable D1.2, is that
the main primary indicator available for the direct impact assessment of C2.2 is a more general proxy of the
links between Universities and industries in European countries

7.1 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment C2.2 presented in deliverable D1.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 10.
Table 10: List of “primary inputs” selected for integration of commitment C2.2

Commit- Thematics
ment
:
Nb:

C2.2

Human
capital

Entries
NEMESIS

in List/description of primary inputs needed

1- Spread
parameter for
public R&D (P4 in )
that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó

Input PI1: From D1.2 “Econometric coefficient measuring the
absolute increase of public research productivity to an absolute
increase of knowledge transfers, page 38 of D1.2 with mean value
9.644464.”

Input PI2: Variable KNOWLtransf (table 3 do D1.21) measuring the
current degree of knowledge transfer highly developed between
companies and universities in every EU countries (survey responses
reflect the perceptions of global business executives, 1-10 scale –
degree of agreement)

We retained as entry the impact of the commitment, that-is-to-say of the Knowledge Transfers, on the
productivity of public research (Parameters P4 of NEMESIS innovation module. See appendix 8 for the full
list of equations intervening in NEMESIS innovation module).
From the results you provided in deliverable D1.2 on the direct impact assessment of commitment C2.2, it
will require to use two primary inputs:
1. PI1: Econometric coefficient measuring the absolute increase of public knowledge productivity to an
absolute increase of knowledge transfers;
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2. PI2: Variable KNOWLtransf (table 3 do D1.2) measuring the current degree of knowledge transfer
highly developed between companies and universities in every EU countries.

7.2 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 10 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
1. The geographical coverage of the model: Every EU-28 countries;
2. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 11: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C2.2 in NEMESIS

Commit- Thematics
ment
:
Nb:

C2.2

Human
capital

Entries
NEMESIS

in

1- Spread
parameter for
public R&D (P4 in )
that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝cd

List/ description of operational inputs
that will be provided

Input OI1c: From D1.2 “elasticities differentiated per country
measuring the % increase of public research productivity, in %, to an
1% increase of knowledge transfers”, based on D1.2 results

Input OI2c: Variable KNOWLtransf (table 3 do D1.21) measuring the
current degree of knowledge transfers between companies and
universities in every EU countries (survey responses reflect the
perceptions of global business executives, 1-10 scale – degree of
agreement)

For commitment C2.2, we call them respectively OI1c and OI2c with c the country index.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1c and OI2c
is therefore to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data you
should propose “rules” in order to supplement to the missing information.
The input OI1c should measure the elasticity of public research productivity, in %, to a one percent increase
of the knowledge transfer variable. For the econometric results of D1.2 it can be retrieved in the following
way:
1- Use the mean coefficient estimated: 9.644464 (t-stat: 2.86) (PI1 in Table 10)
2- To calculate the mean elasticity of scientific productivity to knowledge transfer: Coefficient: 9.64 *
mean value of explanatory variable : 4.75 / mean value of dependant variable: 180 = 0.25
This project has received funding from the European
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This elasticity will be differentiated by country by using the data available for the different countries and the
coefficients estimated for the different groups of countries.
The operational inputs OI2c will be identical to the “primary inputs PI2.
No sectoral (NACE) dimensions of the inputs to provide to NEMESIS team are expected for this commitment.

7.3 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
For example, for the elasticities OI1c the range of the confidence interval could be used to perform sensitivity
analysis with “Low” and “High” values.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.

7.4 Potential for increasing the implementation of Commitment C2.2 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment C2.2
could be increased in the future (for example in the next 10 years, up to 2026).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C2.2
will impact on the EU economy in the future. The results will be one the inputs of your deliverable D1.3.
In the case of commitment C2.2 the question can be put for illustration as follows: “What will be the impact
if knowledge transfers will progress from 4.75 in average today to 8.3, the maximum value reached among
EU countries”?
It represent a progress of about 75% in the commitment implementation.
This is only an illustration on how defining a target for a commitment. In practice, in most of the cases,
different targets should be set for the different countries.
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Commitment 3: Propose an integrated framework for e-skills
Commitment 3 rationale:
This commitment C3 seeks to propose an integrated framework for e-skills. The Commission initially declared
that it intended to propose by 2011 an integrated framework for the development and promotion of e-skills
for research, innovation and competitiveness, based on partnerships with stakeholders, and that this will be
“based on supply and demand, pan-European guidelines for new curricula, quality labels for industry-based
training and awareness-raising activities”.

7.5 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment C3 presented in deliverable D1.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 12.

Table 12: List of “primary inputs” selected for integration of commitment C3

Commit- Thematics
ment
:
Nb:

C3

Human
capital

Entries
NEMESIS

1- Spread
parameter for
public R&D (P4 in
appendix 8) that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó

in List/description of primary inputs needed

Input PI1: From D1.2 “Econometric coefficient measuring the
absolute increase of public research productivity to an absolute
increase of share workers with advanced ICT user skills, page 38 of
D1.2 with mean value 2.568.”

Input PI2: Variable ICT (table 3 do D1.21) measuring the current
share of workers with advanced ICT user skills (source: EUROSTAT) in
every EU-28 countries.

We retained as entry in NEMESIS the impact of the commitment, that-is-to-say of the share of workers with
advanced e-skills on the productivity of public research (Parameters P4 of NEMESIS innovation module. See
appendix 8 for the full list of equations intervening in NEMESIS innovation module).
From the results you provided in deliverable D1.2 on the direct impact assessment of commitment C3, it will
require to use two primary inputs:
1. PI1: Econometric coefficient measuring the absolute increase of public knowledge productivity to an
absolute increase of the share of workers with advanced e-skills;
2. PI2: Variable ICT (table 3 do D1.2) measuring the current degree of the share of workers with
advanced e-skills in every EU countries.

7.6 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 11 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
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1. The geographical coverage of the model: Every EU-28 countries;
2. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 13: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C3 in NEMESIS

Commit- Thematics
ment
:
Nb:

C3

Human
capital

List/ description of operational inputs
that will be provided
Entries
NEMESIS

1- Spread
parameter for
public R&D (P4 in
appendix 8) that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝cd

in

Input OI1c: From D1.2 “elasticities differentiated per country
measuring the % increase of public research productivity, in %, to an
1% increase of the share of workers with advanced e-skills”, based on
D1.2 results

Input OI2c: Variable ICT (table 3 do D1.21) measuring share of
workers with advanced ICT user skills in every EU-28 countries (source
EUROSTAT)

For commitment C3, we call them respectively OI1c and OI2c with c the country index.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1c and OI2c
is therefore to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data you
should propose “rules” in order to supplement to the missing information.
The input OI1c should measure the elasticity of public research productivity, in %, to a one percent increase
of the ICT variable. For the econometric results of D1.2 it can be retrieved in the following way:
1- Use the mean coefficient estimated: 2.568 (t-stat: 1.43) (PI1 in Table 11)
2- To calculate the mean elasticity of scientific productivity to the ICT variable: Coefficient: 2.568 *
mean value of explanatory variable : 17.89/ mean value of dependant variable: 180 = 0.26
This elasticity will be differentiated by country by using the data available for the different countries and the
coefficients estimated for the different groups of countries.
The operational inputs OI2c will be identical to the “primary inputs PI2.
No sectoral (NACE) dimensions of the inputs to provide to NEMESIS team are expected for this commitment.
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7.7 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
For example, for the elasticities OI1c the range of the confidence interval could be used to perform sensitivity
analysis with “Low” and “High” values.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.

7.8 Potential for increasing the implementation of Commitment C3 in the future (in %)
The last request is to assess, when relevant, to what extent the implementation of the commitment C3 could
be increased in the future (for example in the next 10 years, up to 2026).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C3 will
impact on the EU economy in the future. The results will be one the inputs of your deliverable D1.3.
In the case of commitment C3 the question can be put for illustration as follows: “What will be the impact if
the share of workers with advanced e-kills will progress from 17.89 in average today to 31.95, the maximum
value reached among EU countries”?
It represent a progress of about 79% in the commitment implementation.
This is only an illustration on how defining a target for a commitment. In practice, in most of the cases,
different targets should be set for the different countries.
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Commitment 4.2: ERA- research mobility
Commitment 4.2 rationale:
This commitment C4.2 concerns delivering the European Research Area where the aim is to promote
measures to remove obstacles to mobility and cross-border cooperation in research. The aim is to ensure a
common approach across European countries to allow for mobility, cooperation and communication across
countries.
For this commitment, we focus on the impact of researchers mobility on the productivity of public research
organizations.

7.9 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment C4.2 presented in deliverable D1.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 14.

Table 14: List of “primary inputs” selected for integration of commitment C4.2

Commit- Thematics
ment
:
Nb:

C4.2

Human
capital

Entries
NEMESIS

1- Spread
parameter for
public R&D (P4 in
appendix 8) that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó

in List/description of primary inputs needed

Input PI1: From D1.2 “Econometric coefficient measuring the
absolute increase of public research productivity to an absolute
increase of the share of foreign researchers employed in each
country, page 47 of D1.2 with mean value 4.447.”

Input PI2: Variable MOBILITY (table 3 do D1.2) measuring the current
share of foreign researchers employed in each country (source:
MORE2 survey) in 27 countries (25 EU countries, Norway and
Switzerland).

We retained as entry in NEMESIS the impact of the commitment, that-is-to-say of the share of foreign
researchers employed in each country on the productivity of public research (Parameters P4 of NEMESIS
innovation module. See appendix 8 for the full list of equations intervening in NEMESIS innovation module).
From the results you provided in deliverable D1.2 on the direct impact assessment of commitment C4.2, it
will require to use two primary inputs:
1. PI1: Econometric coefficient measuring the absolute increase of public knowledge productivity to an
absolute increase of the share of foreign researchers employed in each country;
2. PI2: Variable MOBILITY (table 3 do D1.2) measuring the current share of foreign researchers
employed in EU countries.

7.10 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 14 into the “Operational Inputs” needed to
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implement the commitment in the model. They must fit the closest as possible with:
1. The geographical coverage of the model: Every EU-28 countries;
2. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 15: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C4.2 in NEMESIS

Commit- Thematics
ment
:
Nb:

C4.2

Human
capital

Entries
NEMESIS

1- Spread
parameter for
public R&D (P4 in
appendix 8) that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝cd

in

List/ description of operational inputs
that will be provided

Input OI1c: From D1.2 “elasticities differentiated per country
measuring the % increase of public research productivity, in %, to an
1% increase of the share of foreign researchers employed in each
country”, based on D1.2 results

Input OI2c: Variable MOBILITY (table 3 do D1.2) measuring the
current share of foreign researchers employed in each country
(source: MORE2 survey). The data should be extended to every EU28 countries.

For commitment C4.2, we call them respectively OI1c and OI2c with c the country index.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1c and OI2c
is therefore to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data you
should propose “rules” in order to supplement to the missing information.
The input OI1c should measure the elasticity of public research productivity, in %, to a one percent increase
of the MOBILITY variable. For the econometric results of D1.2 it can be retrieved in the following way:
3- Use the mean coefficient estimated: 4.447 (PI1 in Table 14)
4- To calculate the mean elasticity of scientific productivity to the MOBILITY variable: Coefficient:
4.447 * mean value of explanatory variable : 15.79/ mean value of dependant variable: 180 = 0.39
This elasticity will be differentiated by country by using the data available for the different countries.
No sectoral (NACE) dimensions of the inputs to provide to NEMESIS team are expected for this commitment.

7.11 Quality of Operational inputs and sensitivity analysis
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When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
For example, for the elasticities OI1c the range of the confidence interval could be used to perform sensitivity
analysis with “Low” and “High” values.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.

7.12 Potential for increasing the implementation of Commitment C4.2 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment C4.2
could be increased in the future (for example in the next 10 years, up to 2026).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C4.2
will impact on the EU economy in the future. The results will be one the inputs of your deliverable D1.3.
In the case of commitment C4.2 the question can be put for illustration as follows: “What will be the impact
if the share of foreign researchers employed in EU countries will progress from 15.79 in average today to 75.6,
the maximum value reached among EU countries”?
It represent a progress of about 479% in the commitment implementation - but a such high target looks
unrealistic for most countries.
This is only an illustration on how defining a target for a commitment. In practice, in most of the cases,
different targets should be set for the different countries.

Commitment C30: Foreign talents
Commitment C30 rationale:
The Commitment 30 rationale’ is closely related to the previous commitment C4.2 as it focuses on the
ability of EU countries to attract foreign skilled researchers. It is linked to the aim of developing and
implementing in each member state a so-called EU Blue Card (similar to the US Green Card) for people
from non-EU countries with high personal qualifications. From its establishment in 2009, most members
states have joined the initiative, but the number of successful applicants is not clear.
For this commitment, we focus on the impact of the attraction of foreign talents on the productivity of public
research organizations.

7.13 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment C30 presented in deliverable D1.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 16.
Table 16: List of “primary inputs” selected for integration of commitment C30
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Commit- Thematics
ment
:
Nb:

C30

Human
capital

Entries
NEMESIS

1- Spread
parameter for
public R&D (P4 in
appendix 8) that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó

in List/description of primary inputs needed

Input PI1: From D1.2 “Econometric coefficient measuring the
absolute increase of public research productivity to an absolute
increase of the attractiveness of each country for foreign scientists,
page 49 of D1.2 with mean value 7.31”

Input PI2: Variable ATTRACT_RD (table 3 do D1.2) measuring the
extent to which each EU country is considered attractive for foreign
scientists (IMD competitiveness database).

We retained as entry in NEMESIS the impact of the commitment, that-is-to-say of the attractiveness of each
EU country for foreign researchers of foreign researchers on the productivity of public research (Parameters
P4 of NEMESIS innovation module. See appendix 8 for the full list of equations intervening in NEMESIS
innovation module).
From the results you provided in deliverable D1.2 on the direct impact assessment of commitment C30, it
will require to use two primary inputs:
3. PI1: Econometric coefficient measuring the absolute increase of public knowledge productivity to an
absolute increase of the degree of attractiveness of EU countries for foreign scientists;
4. PI2: Variable ATTRACT_RD (table 3 do D1.2) measuring the extent to which each EU country is
considered attractive for foreign scientists.

7.14 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 16 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
3. The geographical coverage of the model: Every EU-28 countries;
4. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 17: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C30 in NEMESIS

Commit- Thematics
ment
:
Nb:

Entries
NEMESIS
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C30

Human
capital

1- Spread
parameter for
public R&D (P4 in )
that
Measure the
strength and
direction of
knowledge
spillovers from
public research:
∝cd

Input OI1c: From D1.2 “elasticities differentiated per country
measuring the % increase of public research productivity, in %, to an
1% increase of the attractiveness of EU countries for foreign
researchers”, based on D1.2 results

Input OI2c: Variable ATTRACT_RD (table 3 do D1.2) measuring the
extent to which each EU country is considered attractive for foreign
scientists (IMD competitiveness database). The data should cover
every EU-28 countries.

For commitment C4.2, we call them respectively OI1c and OI2c with c the country index.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1c and OI2c
is therefore to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data you
should propose “rules” in order to supplement to the missing information.
The input OI1c should measure the elasticity of public research productivity, in %, to a one percent increase
of the ATTRACT_RD variable. For the econometric results of D1.2 it can be retrieved in the following way:
5- Use the mean coefficient estimated: 7.31 (PI1 in Table 16)
6- To calculate the mean elasticity of scientific productivity to the ATTRACT_RD variable: Coefficient:
7.31 * mean value of explanatory variable : 4.747/ mean value of dependant variable: 180 = 0.19
This elasticity will be differentiated by country by using the data available for the different countries.
No sectoral (NACE) dimensions of the inputs to provide to NEMESIS team are expected for this commitment.

7.15 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
For example, for the elasticities OI1c the range of the confidence interval could be used to perform sensitivity
analysis with “Low” and “High” values.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.

The last request is to assess, when relevant, to what extent the implementation of the commitment C30
could be increased in the future (for example in the next 10 years, up to 2026).
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The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C30
will impact on the EU economy in the future. The results will be one the inputs of your deliverable D1.3.
In the case of commitment C30 the question can be put for illustration as follows: “What will be the impact
if the attractiveness of EU-28 countries for foreign researchers employed will increase from 4.747 in average
today to 9.23, the maximum value reached among EU countries”?
It represent a progress of about 94% in the commitment implementation.
This is only an illustration on how defining a target for a commitment. In practice, in most of the cases,
different targets should be set for the different countries.
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8. Appendix 2: Questionnaire final iteration for commitments of
WP 2
At the I3U project meeting in Paris the 23th and 24th of May 2017, the final list of commitments that will be
implemented in the NEMESIS model was set. It is displayed in the Table 18 below.
Table 18: List of commitment that selected for integration in NEMESIS

WP Nb:

Commitment
Nb:

Team

1
1
2
2
2

2.2
3
4.2
6
7

TIK
TIK
TIK
WERI
EIZ

3

10

3
3
3
4
4
4
5
6
6
7
8

11
12
13
14
16
17
19
24
25
30
34

Knowledge alliances for skill gaps
Propose an integrated framework for e-skill
ERA - research mobility
EU research and innovation programmes
SME in research and innovation programmes
Put in place EU financial instruments to attract private
finance
Access to finance- Venture capital
Access to finance - Matching
Review State aid framework for R&D and innovation
Unitary patent
Standardisation

Innovative Public Procurements
Creative industries/ EU design leadership board
Improve the use of Structural Funds for R&I
Increase the use of Structural Funds for R&I
Foreign talents
Innovation Scoreboard

ULB
ULB
ULB
ULB
ZEW
ZEW
ZEW
ULB
WIIW
WIIW
TIK
SEURECO

For work-package 2, “ERA-EU Funds- EIT”, 3 commitments were selected. One, the commitment C4.2 will be
integrated in NEMESIS together with the commitments of WP 1. We will focus here on commitments 6 “EU
research and innovation programmes” and 7 “SME in research and innovation programme” respectively.
For each of the selected commitment:
5. We describe the list of “primary inputs” that we have selected from the analysis of deliverable D2.1
and D2.2 and from SEURECO’s experience and own data sets14, for its integration in the NEMESIS
model.
6. We then describe the operational inputs that you should transmit to SEURECO, or will be provided
directly by SEURECO, in order to achieve its implementation in the NEMESIS model.
7. The“quality” of the “operational inputs” sent to NEMESIS in terms of robustness (of the data, of the
14

Concerning the Commitment 6, “EU Research and Innovation Framework Programmes”,SEURECO has
accumulated a long experience on the-ex-ante and ex-post assessment of these programmes with for example
an ex-post assessment of FP7 and an interim assessment of H2020 achieved at the beginning of 2017 (PPMI
study, 2017) and currently an ex-ante assessment of the next FP that will begin in 2021 (Support study for
DG-RTD, unit A-5). For this commitment most of the inputs needed for its integration in NEMESIS will be
provided directly by SEURECO.
This project has received funding from the European
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econometric estimation, etc.) should also be described and, when necessary, alternative set of
operational inputs should be provided. In will allow to perform sensitivity analysis with NEMESIS,
as foreseen in the Description of Work of the I3U project. For commitment 6 and 7, SEURECO will
follows its own suggestions
8. Finally, when relevant, we ask also the commitment responsible to indicate to what extent (in %),
the implementation of the commitment could be improved in the future (Ideally, we would like to
be able to assess for the progresses that will occur during the duration of H2020 (2014-2020) and
the next EU financial perspective that should go up to 2026 and cover the next FP programme for
R&I, that-is-to say on the period 2014-2026). For commitment 6 and 7, SEURECO will make its own
suggestions.
You will find in appendix 7 guidelines for providing the information and data needed for NEMESIS. You can
find also, if necessary, a more in-depth description of the innovation mechanisms of NEMESIS in the
deliverable D10.1.

Commitment C6: EU Research and Innovation programmes
Commitment C6 rationale:
The Framework Programmes are the EU’s main instruments for the funding of research and innovation (R&I)
in Europe. Horizon 2020 is the eighth EU’s Framework Programme for research and innovation for the period
2014 – 2020 with a budget of nearly EUR 80 billion, against only 50 billion for FP7, bringing together EU level
research and innovation funding into a single programme, covering the scope of the 7th Framework
Programme (FP7), the innovation activities from the former Competitiveness and Innovation Framework
Programme (CIP), as well as EU funding to the European Institute of Innovation and Technology.
The general objective of FP is to contribute to building a society and economy based on knowledge and
innovation across the Union by leveraging additional research, development and innovation funding and by
contributing to attaining research and development targets, including the target of 3% of Gross Domestic
Product (GDP) for research and development (R&D) across the Union by 2020. It shall thereby support the
implementation of the Europe 2020 strategy and other Union policies, as well as the achievement and
functioning of the European Re-search Area (ERA).
For this commitment C6, we propose to re-use the expertise gathered by the SEURECO team in the evaluation
of the FP programmes (FP7 and H2020) (see EC, SWD(2017) 220 final and PPMI , 2017). The analysis will focus
on H2020 and will tend to assess for the macroeconomic impacts of the changed introduced in the FP from
FP7 to H2020. The outline of the FP budget that will be analysed will be limited, in reason of data restrictions,
on the three first pillars of H2020, hence excluding the specific objectives Spreading Excellence and Widening
Participation (SEWP) and Science with and for Society (SWAFS), as well as Euratom, EIT and non-nuclear direct
actions of JRC. This will cover a total of 69.3 billion euros FP funding for research on the period 2014-2020,
on a total H2020 budget of 80 billion euros.

8.1 Entries in NEMESIS and list of “primary inputs”
The implementation of the FP in NEMESIS requires two broad categories of primary inputs. The first concern
the data to gather to traduce the general characteristics of the programmes that will be studied with
NEMESIS, and notably the size and the allocation of the budget. The second are relative to the mechanisms
and the value of key parameters of the models and their ability to well reflect the specificities of European
policies when compared, for example, to a national funding for R&I.
Table 19: List of “primary inputs” selected for integration of commitment C6
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Commit- Thematics
ment
:
Nb:

Entries
NEMESIS

in List/description of primary inputs needed

Input PI1: Temporal allocation of H2020 budget on the period 20142017 (from eCORDA)

1- Optimal demand
of
R&D
from
∗
equations E1: @ABC
,
with j = RD, in Table
46.

C6

Finance

2- Spread
parameter for
public R&D (P4 )
that
measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó
Distribution
parameters of R&D
services: δA FG , with j
= RD (P11 in )
3-

Input PI2: National allocation of H2020 budget on the period 20142017, i.e. between the different members states but also for the
share allocated to non-EU countries (from eCORDA)
Input PI3: Sectoral allocation of H2020 budget on the period 20142017, i.e. how the funds distributed along the different programmes
in the different countries have beneficiated to the different NACE
sectors (from eCORDA or specific methodologies)
Input PI4: Allocation of H2020 budget on the period 2014-2017
between Public/private research organization and between
applied/basic research (from eCORDA)
Input PI5: Leverage (or additionality) effect of FP funding: How much
1 € of FP funding increase the research expenditures of the research
organizations that are financed?
Input PI6: knowledge spillovers effect of FP funding: How knowledge
externalities are modified by EU funding?
Input PI7: Economic performance of FP funding: What is the EAV
(European Added Value) of FP funding compared to a national
funding of research in terms of outputs: Research productivity,
transformation ok knowledge into marketable innovations and
various economic outcomes such as employment creation, exports,
competitiveness and GDP and wealth creation?

The first set of primary inputs, describing the general characteristics of the programmes, we be retrieved
mainly from eCorda database concerning the first period of H2020 (data from 1st January 2014 up to end
December 2017):
1. PI1: Temporal allocation of H2020;
2. PI2: Allocation of H2020 between member states and non-EU countries;
3. PI3: Sectoral (nace rev 2 level 2) allocation of H2020 programme (But this information is difficult to
retrieve from eCORDA as many research organisations participating to the programmes do not
declare their NACE codes) and alternative sources and methodologies will be used to operate this
sectoral allocation;
4. PI4: Allocation of H2020 between public/private research organisations, and between basic/applied
research.
The second set of primary inputs, concerning the mechanisms or parameters of NEMESIS that should be
adapted to traduce the specificities of FP programmes, in terms of research productivity and economic
outputs, will be taken from the available empirical literature and from the existing impact assessments of
past FP programmes. They will concern:
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5. PI5: The leverage or additionality effect of FP funding;
6. PI6: The knowledge spillovers effects of FP programmes;
7. PI7: The EAV of FP funding in terms of research productivity and innovation outputs.

8.2 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 19 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
3. The geographical coverage of the model: Every EU-28 countries;
4. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 20: List of “operational inputs” that will be used for the integration of commitment C6 in NEMESIS

Commit- Thematics
ment
:
Nb:

Entries
NEMESIS

in List/description of primary inputs needed

Input OI1: Temporal allocation of H2020 budget on the period 20142020 and assumptions on the evolution of the post-H2020 budgets

1- Optimal demand
of
R&D
from
∗
equations E1: @ABC
,
with j = RD, in Table
46.

C6

Finance

2- Spread
parameter for
public R&D (P4 )
that
measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó
Distribution
parameters of R&D
services: δA FG , with j
= RD (P11 in )
3-
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Input OI2: National allocation of H2020 budget on the period 20142020 and assumptions on the allocation of the FP that will follow
H2020.
Input OI3: Sectoral allocation of H2020 budget on the period 20142020, and assumptions of the sectoral allocation of the FP that will
follow H2020.
Input OI4: Allocation of H2020 budget on the period 2014-2014
between Public/private research organization and between
applied/basic research. Assumptions will be retained also of the
allocation between private/public, applied/basic research for the FP
that will follow H2020.
Input OI5: Leverage (or additionality) effect of FP funding: Its
calculation will be based on eCORDA data (difference between the EC
contribution and the total cost of the projects financed), the
econometric literature and the survey of PPMI (see PPMI, 2017) on
FP7 participants.
Input OI6: knowledge spillovers effect of FP funding. This will be a
first channel to traduce the EAV of FP compared to a national funding
of research. It will be mainly based on PPMI (2017) survey on FP7, on
applied literature on leverage.
Input OI7: Economic performance of FP funding: It will be mainly
based on PPMI (2017) study on FP7, on econometric literature and on
past experience on FPs.
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The first concern when transforming the “primary inputs” PI1 to PI7 into the “operational inputs” OI1 to OI7
is to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data, we will use
“rules” in order to supplement to the missing information.
For the first set operational input, OI1 to OI4, describing the outline of the FP programmes in terms of budget
allocation, the main assumption will bear on the evolution of the FP after the end of H2020. Our preferred
assumption, to build these inputs, will be to suppose that the growth of the FP budget will follow, after 2020,
the same evolution that was foreseen for H2020: an increase of 450 billion Euros each year, after 2020. We
will assume also the structure of the FP will stay identical to the current H2020 programme. These inputs will
therefore define a “H2020 forever” scenario that will allow to assess, up to 2050, the progresses that
represent H2020 compared to the previous FP7 programmes that ended in 2013 The economic impacts of
H2020 will be consequently measured in deviation from a reference scenario that already includes the FP7
programme.
The operational input OI1 will describe the temporal allocation of the FP up to 2050. It will be based on the
average duration of the projects financed on the period 2014-2017 (about 34 months in average), and on the
total budget foreseen for H2020: 69.3 billion by excluding the specific objectives Spreading Excellence and
Widening Participation (SEWP) and Science with and for Society (SWAFS), as well as Euratom, EIT and nonnuclear direct actions of JRC. After 2020, by considering the same restriction on the outline of the budget
that will be assessed, the FP budget will increase each year by 390 billion constant Euros (69.3/80*450 million
Euros).
The operational input OI2 describing the national allocation of the budget between the different countries
will assume that after 2020, the United Kingdom will achieved its exit from Europe. The budget received by
the UK will be therefore, after 2020, redistributed to the other Member States. This assumption can be
supported by the economic growth foreseen for the period 2014-2020, that should allow to keep constant
the FP budget in real terms, despite the exit of UK. For the period 2018 to 2020, the national allocation, in %,
will follow the distribution observed on the 2014-2017, that is very close to the one observed for FP7. It will
be modified, as explained above, after 2020, to take into account the exit of the UK.
The operational input OI3, the sectoral allocation of the FP in every EU countries, could be obtained from
at least two methodologies. Our preferred option, as the actual allocation of the FP between the economic
sectors is very badly known, is to do this allocation by using the grand-fathering principle, consisting to
distribute the budget proportionally to the investment in research of the different economic sectors: The
more you do research, the more you benefit from the EC funding. An alternative is to use the sectoral
repartition that can be retrieved from eCORDA data for the beginning of H2020. The limitation is that only
30% of projects participants declare their NACE affiliation, and this methodology could not be, neither,
accurate.
The operational input OI4, the allocation of FP between public/private research organisations, and
basic/applied research, is known for the beginning of H2020. From the three pillars of H2020, we know also
the sharing of the budget that was foreseen for basic versus applied research (35% and 65% respectively,
against respectively 30% and 70% for FP7). These allocations up to 2050 will therefore be based on H2020
actual structure.
For the second set of operational inputs, OI5 to OI7, describing the modification of NEMESIS necessary to
well take into account the characteristics of the FP, compared with a national funding for research, will be
based on SEURECO expertise from its participation to the ex-post evaluation of FP7 and the interim
evaluation of H2020 (PPMI study, 2017), and currently from its participation to the elaboration of the next
FP.
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The operational input OI5, the leverage effect on the FP funding of the R&D effort of FP participants will
distinguish two different leverages. The “direct” leverage that is observed for example when comparing the
total cost of the projects that are financed with the EC contributions received. This direct leverage can be
assessed also from survey data, as in PPMI study (2017) for FP7, by comparing the evolution of the budget
of the research units that were financed by FP7, to a similar control group that was not. It can be also
retrieved from a survey of econometric studies on the leverage of FP and of other subsidies schemes. The
“indirect” leverage is calculated by the model and results from the positive economic impacts of the FP on
economic growth, that have an acceleration “effect” on investment in R&D well known in the theory of
production. The “direct” leverage is the more difficult to estimate, and all the available information tends to
establish it close zero for public research organisations, and to 0.1 or 0.15 for private research units,
depending if we consider a national or an EC subsidy. The “direct leverage could be differentiated per country
while the “indirect” leverage, that is calculated by the model, is consequently always country and sector
specific.
The operational input OI6 traducing the effects of FP on knowledge spillovers, will be based on the results
of PMI study on FP7, and on the existing economic literature on past FP experience. It is generally admitted
that the FP finances research that have a productivity superior to 15 to 20% to a research financed at a
national level. It can be translated in the model by increasing the knowledge spillovers from the basic
research of 15% or 20%, from the modification of the parameters P4 (see Table 47).
The operational input OI7 measuring the European Added Value of FP (EAV) in terms of innovation and
economic impacts will use the same value of 15 to 20% than for the operational input OI6. It will be used for
modifying the transformation of applied research into innovations that will impact on the economic
performance, by modifying the parameters P11 (see Table 47).

8.3 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, we must propose alternative sets of the
“operational inputs”.
For the commitment C6, the sensibility analysis could bear on:
1. The operational input OI3: Sectoral allocation of the FP based on grand-fathering or observed
allocation of H2020
2. The operational input OI5: Leverage effect of the FP with a low bound : 0 and a high bound : 30%;
3. The operational input OI6: Impact of knowledge spillovers with a low bound 10% and a high bound
20%;
4. The operational input OI7 measuring the EAV of FP in terms of innovations, with as low bound 10%
and a high bound 20%.

8.4 Potential for increasing the implementation of Commitment C6 in the future (in %)
The last request is to assess, when relevant, to what extent the implementation of the commitment C6 could
be increased in the future (for example in the next 10 years, up to 2026).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C6 will
impact on the EU economy in the future. The results will be one the inputs of the deliverable D2.3.
www.i3u-innovationunion.eu

Page 62

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D10-2 | Implementation in macro sectoral
model
In the case of commitment C6, from the description above, it will consist in assessing for the socio-economic
and environmental impact of passing from FP7 to H2020 programme and of continuing H2020 in the future,
with a total budget increasing each year 450 million constant Euros of 2014.
Alternative scenarios for increasing the commitment C6 in the future could be chosen at the request of the
commission, based for example on the preparatory works on the design of the next FP9.
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Commitment C7: SMEs in EU Research and Innovation programmes
Commitment 7 rationale:
The Commitment 7 of Innovation Union aims at ensuring stronger involvement of SMEs in EU R&I
programmes and is justified by the need to surmount the existed fragmentation of numerous of funding
programmes and to create an integrated EU finance programme directed specifically to SMEs needs. The
main argument behind this goal is that SMEs, especially the fast growing ones with a high growth potential,
are important innovation creators and knowledge spillovers conduits.
A new integrated and dedicated SME instrument was created by the H2020 programme to address the
specific needs of SMEs which are encouraged to participate across the entire programme.
For this commitment C7, the categories of impacts are expected:
1. The impact of an higher participation of SMEs in EU funding of the production of innovation, both
product and process innovations;
2. The impact of an higher participation of SMEs in EU funding on the economic performance of
innovations (such as productivity and employment effects);
3. The impact of an higher participation of SMEs in EU funding on their research effort: what is the
crowding-in/out private R&D investments of SMEs?
The main problem for Commitment C7 is that while the direction of its impacts (Higher innovation potential
and product innovations, Higher economic potential of innovations, higher leverage effect as SMEs are more
financially constraint that large firms), the magnitude of these effects could not be assessed satisfyingly from
the literature in D2.1, and from the econometric works is D2.1, due to the scarcity of the existing studies and
of the data available to perform a such analysis.
We then propose to introduce this commitment C7 in the NEMESIS model, that bears on part of the FP, the
part dedicated to SMEs involvement, similarly as for commitment C6.
It will suppose notably, to be successful, that additional data, focusing on the involvement of SMEs in H2020,
could be extracted from eCORDA. It will suppose also that we could make reasonable assumptions on the
modification of the NEMESIS model mechanisms, implied by an higher involvement of SMEs in the FP. Will
the leverage effect for SMEs be superior to the one observed for all firms? Will it increase the sharing
between process and product innovations? Will it increase the overall economic impacts of the FP, if
innovative SMEs confirm to have an higher growth potential than other firms, and by how much?

8.5 Entries in NEMESIS and list of “primary inputs”
As for commitment C6, the implementation of the commitment C7 in NEMESIS will require two broad
categories of primary inputs. The first concern the data to gather to traduce the general characteristics of
the programmes dedicated to SMEs, that will be studied with NEMESIS, and notably the size and the
allocation of these budgets. The second are relative to the mechanisms and the value of key parameters of
the models and their ability to well reflect the specificities of SMEs compared to other firms.
Table 21: List of “primary inputs” selected for integration of commitment C7
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Commit- Thematics
ment
:
Nb:

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of
R&D
from
∗
equations E1: @ABC
,
with j = RD, Table
46.
Distribution
parameters of R&D
services: δA FG , with j
= RD (P11 in
appendix 8)
2-

C7

Finance

3- Share of product
innovations: öõAB ,
(parameter P13 in
appendix 8) that
influences positively
the
economic
performance
of
innovations in terms
of output growth and
employment
creation. Parameter

Input PI1: Temporal allocation of H2020 budget dedicated to SMEs
on the period 2014-2017 (from eCORDA)
Input PI2: National allocation of H2020 budget allocated to SMEs on
the period 2014-2017, i.e. between the different members states but
also for the share allocated to non-EU countries (from eCORDA)
Input PI3: Sectoral allocation of H2020 budget allocated to SMEs on
the period 2014-2017, i.e. how the funds distributed along the
different programmes in the different countries have beneficiated to
the different NACE sectors (from eCORDA or specific methodologies)
Input PI4: Leverage (or additionality) effect of FP funding for SMEs:
How much 1 € of FP funding increase the research expenditures of
the SMEs that are financed?
Input PI5: Economic performance of FP funding for SMEs: What is
over-performance of FP funding for SMEs compared to a funding for
all firms, in terms of outputs: Research productivity, transformation
ok knowledge into marketable innovations and various economic
outcomes such as employment creation, exports, competitiveness
and GDP and wealth creation?
Input PI6: How much FP funding for SMEs involves product
innovation, compared to a funding for all firms where by assumptions
products innovations represent 33% of all innovations (and process
innovations 66%)?

The first set of primary inputs, describing the general characteristics of the programmes dedicated to SMEs,
we be retrieved mainly from eCorda database concerning the first period of H2020 (data from 1st January
2014 up to end December 2017):
1. PI1: Temporal allocation of H2020 budget dedicated to SMEs;
2. PI2: Allocation of H2020 budget dedicated to SMEs between member states (and non-EU countries);
3. PI3: Sectoral (nace rev 2 level 2) allocation of H2020 budget dedicated to SMEs;
The second set of primary inputs, concerning the mechanisms or parameters of NEMESIS that should be
adapted to traduce the specificities SMEs compared to all firms, in terms of research productivity, economic
outputs and type of innovations (product vs process). The information could be retrieved from a more
focused survey of the available empirical literature and from an additional examination of the existing impact
assessments of past and current FP programmes. They will concern:
4. PI4: The leverage or additionality effect of FP funding when focused on SMEs;
5. PI5: The EAV of FP funding in terms of research productivity and innovation outputs;
6. PI6: The share of products innovations in the innovations introduced by the SMEs financed by the
FP, in comparison to share of product innovation assumed for all firms: 33%.

8.6 Operational inputs needed for NEMESIS
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They are transformations of the “Primary Inputs “of Table 21 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
5. The geographical coverage of the model: Every EU-28 countries;
6. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9).
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 22: List of “operational inputs” that will be used for the integration of commitment C7 in NEMESIS

Commit- Thematics
ment
:
Nb:

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of
R&D
from
∗
equations E1: @ABC
,
with j = RD, in Table
46.
Distribution
parameters of R&D
services: δA FG , with j
= RD (P11 in
appendix 8)
3-

C7

Finance

3- Share of product
innovations: öõAB ,
(parameter P13 in
appendix 8) that
influences positively
the
economic
performance
of
innovations in terms
of output growth and
employment
creation. Parameter

Input OI1: Temporal allocation of H2020 budget dedicated to SMEs
on the period 2014-2020 and assumptions on the evolution of the
post-H2020 budgets
Input OI2: National allocation of H2020 budget dedicated to SMEs on
the period 2014-2020 and assumptions on the allocation of the FP
that will follow H2020.
Input OI3: Sectoral allocation of H2020 budget dedicated to SMEs on
the period 2014-2020, and assumptions of the sectoral allocation of
the FP that will follow H2020.
Input OI4: Leverage (or additionality) effect of FP funding dedicated
to SMEs: Its calculation could be based on eCORDA data (difference
between the EC contribution and the total cost of the projects
financed), the econometric literature and the survey of PPMI (see
PPMI, 2017) on FP7 participants.
Input OI5: Economic performance of FP funding dedicated to SMEs:
It could be retrieved from the existing empirical studies and the
assessments of past and current FP.
Input OI6: How much FP funding for SMEs involves product
innovation, compared to a funding for all firms where by assumptions
products innovations represent 33% of all innovations (and process
innovations 66%)? It could be retrieved from the existing empirical
studies and the assessments of past and current FP.

The first concern when transforming the “primary inputs” PI1 to PI6 into the “operational inputs” OI1 to OI6
is to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data, we will use
“rules” in order to supplement to the missing information.
For the first set operational input, OI1 to OI3, describing the outline of the FP programmes dedicated to SMEs
in terms of budget allocation, the main assumption will bear on the evolution of the FP after the end of
H2020. Our preferred assumption, to build these inputs, will be to suppose that the growth of the overall FP
budget will follow, after 2020, the same evolution that was foreseen for H2020: an increase of 450 billion
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Euros each year, after 2020. We will assume also that the structure of the FP will stay identical to the current
H2020 programme and that the share of the budget dedicated to SMEs will stay constant. These inputs will
therefore define a “H2020 forever” scenario that will allow to assess, up to 2050, the progresses that
represent H2020 compared to the previous FP7 programmes that ended in 2013, notably in terms of
involvement of SMEs. The economic impacts of the share of H2020 dedicated to SMEs will be consequently
measured in deviation from a reference scenario that already includes the share FP7 programme that focused
on the financing of SMEs.
The operational input OI1 will describe the temporal allocation of the FP up to 2050. It will be based on the
average duration of the projects dedicated to SMEs financed on the period 2014-2017, and on the total
budget foreseen in H2020. After 2020, by considering the same restriction on the outline of the total H2020
budget that will be assessed for Commitment C6, the total FP budget will increase each year by 390 billion
constant Euros (69.3/80*450 million Euros), and the share dedicated to SMEs will be kept constant.
The operational input OI2 describing the national allocation of the budget dedicated to SMEs between the
different countries will assume that after 2020, the United Kingdom will achieved its exit from Europe. The
budget received by the UK will be therefore, after 2020, redistributed to the other Member States. This
assumption can be supported by the economic growth foreseen for the period 2014-2020, that should allow
to keep constant the total FP budget in real terms, despite the exit of UK. For the period 2018 to 2020, the
national allocation, in %, will follow the distribution observed on the 2014-2017. It will be modified, as
explained above, after 2020, to take into account the exit of the UK.
The operational input OI3, the sectoral allocation of the FP dedicated to SMEs in every EU countries, could
be obtained from at least two methodologies. Our preferred option, as the actual allocation of the FP
between the economic sectors is very badly known, is to do this allocation by using the grand-fathering
principle, consisting to distribute the budget proportionally to the investment in research of the different
economic sectors: The more you do research, the more you benefit from the EC funding. An alternative is to
use the sectoral repartition of the budget dedicated to SMEs that can be retrieved from eCORDA data for the
beginning of H2020.
For the second set of operational inputs, OI4 to OI6, describing the modification of NEMESIS necessary to
well take into account the characteristics of the FP funding to SMEs, compared to a funding for all firms, will
be based from an additional and more focused survey of the empirical literature and on the existing
assessment of the past and the current FP..
The operational input OI4, the leverage effect on the FP funding focusing on SMEs of the R&D effort of SMEs
will distinguish two different leverages. The “direct” leverage that is observed for example when comparing
the total cost of the projects that are financed with the EC contributions received. This direct leverage can
be assessed also from survey data, as in PPMI study (2017) for FP7, by comparing the evolution of the budget
of the research units that were financed by FP7, to a similar control group that was not. It can be also
retrieved from a survey of econometric studies on the leverage of FP and of other subsidies schemes. The
“indirect” leverage is calculated by the model and results from the positive economic impacts of the FP on
economic growth, that have an acceleration “effect” on investment in R&D well known in the theory of
production. The “direct” leverage is the more difficult to estimate and will need a further investigation of the
applied literature dedicated to this problem The “direct leverage could be differentiated per country while
the “indirect” leverage that is calculated by the model, is consequently always country and sector specific.

The operational input OI7 measuring the impact of the part of the FP dedicated to SMEs on the ratio
between product and process innovations (parameter P13 in compared to the ratio assumed for all firms
(33%).
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8.7 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, we must propose alternative sets of the
“operational inputs”.
For the commitment C7, the sensibility analysis could bear on:
5. The operational input OI3: Sectoral allocation of the FP dedicated to SMEs based on grand-fathering
or observed allocation of H2020
6. The operational input OI4: leverage effect of the FP dedicated to SMEs;
7. The operational input OI5 measuring the EAV of the part of the FP dedicated to SMEs in terms of
innovations;
8. The operational input OI6 measuring the impact of the part of the FP dedicated to SMEs on the ratio
between product and process innovations.

8.8 Potential for increasing the implementation of Commitment C7 in the future (in %)
The last request is to assess, when relevant, to what extent the implementation of the commitment C7 could
be increased in the future (for example in the next 10 years, up to 2026).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C7 will
impact on the EU economy in the future. The results will be one the inputs of the deliverable D2.3.
In the case of commitment C7, from the description above, it will consist in assessing for the socio-economic
and environmental impact of passing from FP7 to H2020 programme and of continuing H2020 in the future,
with a total budget increasing each year 450 million constant Euros of 2014, and the share of the FP dedicated
to SMEs being kept constant after the end of H2020.
Alternative scenarios for increasing the commitment C7 in the future could be chosen at the request of the
commission, based for example on the preparatory works on the design of the next FP9.
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9. Appendix 3: Questionnaire final iteration for commitments of
WP 3
At the I3U project meeting in Paris the 23th and 24th of May 2017, the final list of commitments that will be
implemented in the NEMESIS model was set. It is displayed in the Table 23 below.
Table 23: List of commitment that selected for integration in NEMESIS

WP Nb:

Commitment
Nb:

Team

1
1
2
2
2

2.2
3
4.2
6
7

TIK
TIK
TIK
WERI
EIZ

3

10

3
3
3
4
4
4
5
6
6
7
8

11
12
13
14
16
17
19
24
25
30
34

Knowledge alliances for skill gaps
Propose an integrated framework for e-skill
ERA - research mobility
EU research and innovation programmes
SME in research and innovation programmes
Put in place EU financial instruments to attract private
finance
Access to finance- Venture capital
Access to finance - Matching
Review State aid framework for R&D and innovation
Unitary patent
Standardisation

Innovative Public Procurements
Creative industries/ EU design leadership board
Improve the use of Structural Funds for R&I
Increase the use of Structural Funds for R&I
Foreign talents
Innovation Scoreboard

ULB
ULB
ULB
ULB
ZEW
ZEW
ZEW
ULB
WIIW
WIIW
TIK
SEURECO

For work-package 3, “Innovation and access to finance”, 4 commitments were selected.
For each of the selected commitment:
9. We describe the list of “primary inputs” that we have selected from the analysis of deliverable D3.1
and D3.2 for its integration in the NEMESIS model.
10. We then describe the operational inputs that you should transmit to SEURECO in order to achieve
its implementation in the NEMESIS model.
11. We ask you also to describe the “quality” of the “operational inputs” sent to NEMESIS in terms of
robustness (robustness of the data, of the econometric estimation, etc.) and to propose and send to
us, when necessary; alternative set of operational inputs, in order to proceed to sensitivity analysis
with NEMESIS, as foreseen in the Description of Work of the I3U project..
12. Finally, when relevant, we ask also the commitment responsible to indicate to what extent (in %)
the implementation of the commitment could be improved in the future (Ideally, we would like to
be able to assess for the progresses that will occur during the duration of H2020 (2014-2020) and
the next EU financial perspective that should go up to 2026 and cover the next FP programme for
R&I, that-is-to say on the period 2014-2026).
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You will find in appendix 7 guidelines for providing the information and data needed for NEMESIS.

Commitment C10: Put in place EU level financial instruments to attract private
finance
Commitment C10 rationale:
The Commitment 10 rationale’ implies that a higher availability and easiness of access to finance for
innovative-firms could increase R&D investment, which can increase innovation, and as a result productivity
and economic growth. The solutions proposed under this commitment are the following:
1. Putting in place financial instruments to support investments in the early stages of start-up
development
2. Enhancing venture capital investments for fast growing firms
3. Ensuring access to loans for innovative fast growing SMEs
For this commitment, the implementation in NEMESIS will focus on the impact of the RSFF funding on the
decision to invest in R&D.

9.1 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment 10 presented in deliverable D3.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 24.
Table 24: List of “primary inputs” selected for integration of commitment C10

Commit- Thematics
ment
:
Nb:

C10

Finance

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

1.

standing for R&D, 2.
ICT and OI.

Input PI1: From model 1.2 “RSFF impact on R&D expenditure”:
Elasticity of research expenditure to RSFF funding

Input PI2: RSFF funding in every EU-28 countries

We retained as entry the impact of the commitment, that-is-to-say of the RSFF funding, on the decision to
invest in R&D (Equation E1 of NEMESIS innovation module. See appendix 8 for the full list of equations
intervening in NEMESIS innovation module).
From the results you provided in deliverable D3.2 on the direct impact assessment of commitment C10, it
will require to use two primary inputs:
3. PI1: Elasticity of R&D expenditure to RSFF funding;
4. PI2: RSFF funding per country and NACE sectors.

9.2 Operational inputs needed for NEMESIS
Transformations of the “Primary Inputs” (Table 24) into “Operational Inputs” are needed to implement
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the commitment in the model. The “operational inputs” must fit the closest as possible with:
7. The geographical coverage of the model: Every EU-28 countries;
8. The sectoral nomenclature of the model, 30 sectors (See appendix 9 for correspondence with
the NEMESIS nomenclature).
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 25: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C10 in NEMESIS

Commit- Thematics
ment
:
Nb:

C10

Finance

Entries
NEMESIS

in

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

List/ description of operational inputs
that will be provided

Input OI1ci: From model 1.2:“RSFF impact on R&D expenditure”:
Leverage effect of 1€ RSFF funding on the R&D expenditure of the
different production sectors in the different countries: How much €
additional R&D expenditure 1 € RSFF funding crowds-in?

standing for R&D, Input OI2ci: RSFF funding per country from BCE (RSFF investment. Data
source: EIB. Coverage EU28 and by NACE code).
ICT and OI.

For commitment C10, we call them respectively OI1ci and OI2ci with the country (c) and sector (i) indexes
corresponding to NEMESIS definitions.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1ci and OI2ci
is therefore to ensure they fit well with NEMESIS coverage in terms of countries and sectors. In case of missing
data you should propose “rules” in order to supplement the missing information.

9.3 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
It will allow us to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of the NEMESIS
results with respect to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.
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9.4 Potential for increasing the implementation of Commitment C10 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment C10
could be increased in the future (for example in the next 10 years, up to 2026). Ideally, we would like to be
able to reflect the progresses expected from 2014, the beginning of H2020 programme, up to 2026, the
probable end of the future FP9.
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved will impact on the EU economy in the future. The
results will be one the inputs of your deliverable D3.3. An example presented at the Paris meeting for the
commitment C2.2, is available in section 4 of this report.
In the case of commitment C10 the question in notably, from your expertise, to respond to the following
question: “What increase, in percentage, of the RSFF funding, could we reasonably expect in the coming
years” These targets should, when relevant, be differentiated per country.
By doing that for every commitments that will be implemented in NEMESIS and for which a such quantitative
target could be assigned, it will allow (i) the drawing of a general picture of the progresses that could be
reach toward the achievement of EU innovation Union objectives and (ii) the calculation, with NEMESIS, of
their potential economic impacts, as foreseen in I3U DoW (Deliverable D10.5).
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Commitment C11: Access to finance – Venture capital
Commitment C11 rationale:
The Commitment 11 rationale’ considers that removing obstacles and improving the fiscal environment of
VC, cross-border investment could be made easier, which could enhance innovation, competiveness and as
a result economic growth.
For this commitment, the implementation in NEMESIS will focus on the impact of the cross border Venture
capital funding on the decision to invest in R&D.

9.5 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment 11 presented in deliverable D3.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 26.
Table 26: List of “primary inputs” selected for integration of commitment C11

Commit- Thematics
ment
:
Nb:

C11

Finance

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

Input PI1: From model 3.2 “VC impact on R&D expenditure”: Elasticity
of research expenditure to VC funding

standing for R&D, Input PI2: VC funding per country from EVCA (Coverage EU20 except
Croatia; Cyprus, Estonia, Latvia, Lithuania, Malta, Slovakia and Slovenia).
ICT and OI.

We retained as entry the impact of the commitment, that-is-to-say of the cross border VC funding, the
decision to invest in R&D (Equation E1 of NEMESIS innovation module. See appendix 8 for the full list of
equations intervening in NEMESIS innovation module).
From the results you provided in deliverable D3.2 on the direct impact assessment of commitment C11, it
will require to use two primary inputs:
5. PI1: Elasticity of R&D expenditure to VC funding;
6. PI2: VC funding per country and (possibly) NACE sectors.

9.6 Operational inputs needed for NEMESIS
Transformations of the “Primary Inputs” (Table 26) into “Operational Inputs” are needed to implement
the commitment in the model. The “operational inputs” must fit the closest as possible with:
9. The geographical coverage of the model: Every EU-28 countries;
10. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. See
appendix 9 for correspondence with the NEMESIS nomenclature).
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The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 27: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C11 in NEMESIS

Commit- Thematics
ment
:
Nb:

C11

Finance

Entries
NEMESIS

in

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

standing for R&D,
ICT and OI.

List/ description of operational inputs
that will be provided

Input OI1ci: From model 3.2 “VC impact on R&D expenditure”:
Leverage effect of 1€ VC funding on the R&D expenditure of the
different production sectors in the different countries: How much €
additional R&D expenditure 1 € VC funding crowds-in?

Input OI2ci: VC funding per country (EU-28, NEMESIS sectors). The
data should be extended to every EU-28 countries and possibly every
NEMESIS sectors. May be 0 if the actual value is zero if there exist no
better assumption to provide a figure.

For commitment C11, we call them respectively OI1ci and OI2ci with the country (c) and sector (i) indexes
corresponding to NEMESIS definitions.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1ci and OI2ci
is therefore to ensure they fit well with NEMESIS coverage in terms of countries and sectors. In case of missing
data you should propose “rules” in order to supplement to the missing information.

9.7 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exist alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.

9.8 Potential for increasing the implementation of Commitment C11 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment C11
could be increased in the future (for example in the next 10 years, up to ten years). Ideally, we would like to
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be able to reflects the progresses expected from 2014, the beginning of H2020 programme, up to 2026, the
probable end of the future FP9.
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C11
will impact on the EU economy in the future. The results will be one of the inputs of your deliverable D3.3.
An example presented at the Paris meeting for the commitment C2.2, is available in the section 3 of this
report.
In the case of commitment C11 the question in notably, from your expertise, to respond to the following
question: “What increase, in percentage, of the VC funding, could we reasonably expect in the coming years”
These targets should, if relevant, be differentiated per country.
By doing that for every commitments that will be implemented in NEMESIS and for which a such quantitative
target could be assigned, it will allow to draw a general picture of the progresses that could be reach toward
the achievement of EU innovation Union objectives and to calculate, with NEMESIS, their potential economic
impacts, as foreseen in I3U DoW (Deliverable D10.5).
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Commitment C12: Access to finance - Matching
Commitment C12 rationale:
The Commitment 12 rationale’ assumes that more efficient economic ecosystems can make easier the
matching of investors and innovative firms. Improving access to finance for innovative-firms, namely through
Venture Capital and Business Angels, can foster them and increase their productivity, leading to economic
growth.
The solutions proposed under this commitment are the following:
1. Matching the supply and demand sides for innovative projects and ideas through intermediaries’
organizations;
2. Developing a new ‘financial culture’ among entrepreneurs by improving their knowledge in finance
and in different forms of support;
3. Promoting the cooperation among Business Angels and Venture Capitalists.
Entries in NEMESIS will be made only under the assessment of the first solutions, because for the
second, it is difficult to quantify it and for the third, there is no data available.
For this commitment, the implementation in NEMESIS will focus on the impact of R&D expenditure funded
from abroad on the decision to invest in R&D by the business sector.

9.9 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment 12 presented in deliverable D3.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 28.
Table 28: List of “primary inputs” selected for integration of commitment C12

Commit- Thematics
ment
:
Nb:

C12

Finance

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

standing for R&D,
ICT and OI.

3.

Input PI1: From model 4.1 “How R&D expenditure from abroad
impacts on R&D expenditure”: Elasticity of private R&D
expenditure to R&D funded from abroad

4.

Input PI2: Private R&D funding from abroad per country from
Global Innovation index and EUROSTAT (Coverage EU28 and by
NACE code).

We retained as entry the impact of the commitment, that-is-to-say of the private R&D funding from abroad,
on the decision to invest in R&D (Equation E1 of NEMESIS innovation module. See appendix 8 for the full list
of equations intervening in NEMESIS innovation module).
From the results you provided in deliverable D3.2 on the direct impact assessment of commitment C12, it
will require to use two primary inputs:
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7. PI1: Elasticity of private R&D expenditure to R&D funding from abroad;
8. PI2: R&D funding from abroad per country and NACE sectors.

9.10 Operational inputs needed for NEMESIS
Transformations of the “Primary Inputs” (Table 28) into “Operational Inputs” are needed to implement
the commitment in the model. The “operational inputs” must fit the closest as possible with:
11. The geographical coverage of the model: Every EU-28 countries;
12. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMSIS sectors is displayed in appendix 9).
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 29: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C12 in NEMESIS

Commit- Thematics
ment
:
Nb:

C12

Finance

Entries
NEMESIS

in

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

standing for R&D,
ICT and OI.

List/ description of operational inputs
that will be provided

Input OI1ci: From model 4.1: “Leverage effect of 1€ R&D funding from
abroad on the R&D expenditure of the different production sectors in
the different countries: How much € additional private R&D
expenditure 1 € R&D funding from abroad crowds-in?
Input OI2ci: R&D funding from abroad funding per country (Coverage
EU28 and by NACE code). The data should be extended to every EU-28
countries and possibly every NEMESIS sectors. May be 0 if the actual
value is zero if there exist no better assumption to provide a figure.

For commitment C12, we call them respectively OI1ci and OI2ci with the country (c) and sector (i) indexes
corresponding to NEMESIS definitions.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1ci and OI2ci
is therefore to ensure they fit well with NEMESIS coverage in terms of countries and sectors. In case of missing
data you should propose “rules” in order to supplement to the missing information.

9.11 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exist alternative methodologies to build these data, you should propose alternative sets of the
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“operational inputs”.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.

9.12 Potential for increasing the implementation of Commitment C12 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment C12
could be increased in the future (for example in the next 10 years, up to ten years). Ideally, we would like to
be able to reflects the progresses expected from 2014, the beginning of H2020 programme, up to 2026, the
probable end of the future FP9.
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C12
will impact on the EU economy in the future. The results will be one the inputs of your deliverable D3.3. An
example presented at the Paris meeting for the commitment C2.2, is available in the section 3 of this report.
In the case of commitment C12 the question in notably, from your expertise, to respond to the following
question: “What increase, in percentage, of the private R&D funding from abroad, could we reasonably
expect in the coming years” These targets should, if relevant, be differentiated per country.
By doing that for every commitments that will be implemented in NEMESIS and for which a such quantitative
target could be assigned, it will allow to draw a general picture of the progresses that could be reach toward
the achievement of EU innovation Union objectives and to calculate, with NEMESIS, their potential economic
impacts, as foreseen in I3U DoW (Deliverable D10.5).
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Commitment C13: Review state aid framework for R&D and innovation
Commitment C13 rationale:
The Commitment 13 rationale’ assumes that a more effective legal framework for RDI State Aids can
increase innovation and employment, and consequently foster economic growth and sustainability.
The EU launched in 2012 the ‘State Aid Modernization’ (SAM) and the new General Block Exemption
Regulation (GBER) in order to simplify the granting of RDI aids. The legal framework for RDI State aids was
also revised in 2008.
For this commitment, the implementation in NEMESIS will focus on the impact of the Legal Framework
funding on the decision to invest in R&D.

9.13 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment 13 presented in deliverable D3.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 30.
Table 30: List of “primary inputs” selected for integration of commitment C10

Commit- Thematics
ment
:
Nb:

C13

Finance

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

standing for R&D,
ICT and OI.

5.

Input PI1: From model 5 “Impact of legal framework on R&D
expenditure”: Elasticity of research expenditure to legal
framework improvement

6.

Input PI2: Indicator on effectiveness of legal framework per
country from EUROSTAT and Global Competitiveness Index
(Coverage EU28).

We retained as entry the impact of the commitment, that-is-to-say of the effectiveness of the legal
framework, on the decision to invest in R&D (Equation E1 of NEMESIS innovation module. See appendix 8
for the full list of equations intervening in NEMESIS innovation module).
From the results you provided in deliverable D3.2 on the direct impact assessment of commitment C13, it
will require to use two primary inputs:
9. PI1: Elasticity of private R&D expenditure to the effectiveness of the legal framework;
10. PI2: Indicator on the level of legal framework effectiveness per country.

9.14 Operational inputs needed for NEMESIS
Transformations of the “Primary Inputs” (Table 30) into “Operational Inputs” are needed to implement
the commitment in the model. The “operational inputs” must fit the closest as possible with the geographical
coverage of the model: Every EU-28 countries.
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No sectoral data are expected for this commitment.
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 31: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C13 in NEMESIS

Commit- Thematics
ment
:
Nb:

C13

Finance

Entries
NEMESIS

in

1- Optimal demand
of innovation inputs
from equations E1
∗
to E3: @ABC
, with j

List/ description of operational inputs
that will be provided

Input OI1c: From model 5:“Effectiveness level of legal framewrok
impact on R&D expenditure”: Elasicity of private R&D expenditure to
1% improve in the effectiveness of the legal framework.
Input OI2c: Indicator on the effectiveness of the legale framework per

standing for R&D, country (Coverage every EU28).
ICT and OI.

For commitment C13, we call them respectively OI1c and OI2c with c the country index.
The main concern to transform the “primary inputs” PI1 and PI2 into the “operational inputs” OI1c and OI2c
is therefore to ensure to cover every EU countries. In case of missing data you should propose “rules” in
order to supplement to the missing information.

9.15 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exist alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs you will provide.
You can look at appendix 7 for more explanations of that point.

9.16 Potential for increasing the implementation of Commitment C13 in the future (in
%)
The last request is to assess, when relevant, the what extent to implementation of the commitment C103
could be increased in the future (for example in the next 10 years, up to ten years). Ideally, we would like to
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be able to reflects the progresses expected from 2014, the beginning of H2020 programme, up to 2026, the
probable end of the future FP9.
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C13
will impact on the EU economy in the future. The results will be one the inputs of your deliverable D3.3. An
example presented at the Paris meeting for the commitment C2.2, is available in the section 3 of this report.
In the case of commitment C13 the question in notably, from your expertise, to respond to the following
question: “What increase, in percentage, of the effectiveness of the legal framework, could we reasonably
expect in the coming years” These targets should, if relevant, be differentiated per country.
By doing that for every commitments that will be implemented in NEMESIS and for which a such quantitative
target could be assigned, it will allow to draw a general picture of the progresses that could be reach toward
the achievement of EU innovation Union objectives and to calculate, with NEMESIS, their potential economic
impacts, as foreseen in I3U DoW (Deliverable D10.5).
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10.
Appendix 4: Questionnaire
commitments of WP 4

final

iteration

for

At the I3U project meeting in Paris the 23th and 24th of May 2017, the final list of commitments that could
be implemented in the NEMESIS model was set. It is displayed in the Table 32 below.
Table 32: List of commitment that selected for integration in NEMESIS

WP Nb:

Commitment
Nb:

Team

1
1
2
2
2

2.2
3
4.2
6
7

TIK
TIK
TIK
WERI
EIZ

3

10

3
3
3
4
4
4
5
6
6
7
8

11
12
13
14
16
17
19.2
24
25
30
34

Knowledge alliances for skill gaps
Propose an integrated framework for e-skill
ERA - research mobility
EU research and innovation programmes
SME in research and innovation programmes
Put in place EU financial instruments to attract private
finance
Access to finance- Venture capital
Access to finance - Matching
Review State aid framework for R&D and innovation
Unitary patent
Standardisation

Innovative Public Procurements
EU design leadership board
Improve the use of Structural Funds for R&I
Increase the use of Structural Funds for R&I
Foreign talents
Innovation Scoreboard

ULB
ULB
ULB
ULB
ZEW
ZEW
ZEW
ULB
WIIW
WIIW
TIK
SEURECO

For work-package 4, “Creating a single innovation market”, 3 commitments were selected at Paris:
1. Commitment C14 “Unitary patent”;
2. Commitment C16 “Standardisation”;
3. Commitment C17 “Innovative public procurement”.
Anyway, after a closer analysis of the results of deliverable 4.2 on the direct impact assessment of the
commitments covered by work-package 4, it appears that the available data and empirical evidence for
quantifying the economic impacts of commitments 16 “Standardisation” is too limited to integrate it in the
NEMESIS model. So we have leaved most of the section 2 below dedicated to commitment C16 empty. We
ask you confirmation if from your opinion this commitments could be, (or not) integrated in NEMESIS.
Perhaps solutions to integrate this commitments in the model could also emerge from the consultation of
DG RTD representative during the summer.
For the commitment 17, as discussed below in the section 3, the direct impact assessment of the deliverable
D4.2 doesn’t provide enough inputs to include this commitment, also, in the NEMESIS model. We propose
anyway solutions, to be further discussed and elaborated, in order to integrate it in the model.
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For each of the selected commitment:
13. We describe the list of “primary inputs” that we have selected from the analysis of deliverable D4.1
and D4.2 or from our own expertise, for its integration in the NEMESIS model.
14. We then describe the operational inputs that you should transmit to SEURECO, in collaboration
with SEURECO, in order to achieve its implementation in the NEMESIS model.
15. We ask you also to describe the “quality” of the “operational inputs” sent to NEMESIS in terms of
robustness (robustness of the data, of the econometric estimation, etc.) and to propose and send to
us, when necessary, alternative set of operational inputs, in order to proceed to sensitivity analysis
with NEMESIS, as foreseen in the Description of Work of the I3U project..
16. Finally, when relevant, we ask also the commitment responsible to indicate to what extent (in %)
the implementation of the commitment could be improved in the future (Ideally, we would like to
be able to assess for the progresses that will occur during the duration of H2020 (2014-2020) and
the next EU financial perspective that should go up to 2026 and cover the next FP programme for
R&I, that-is-to say on the period 2014-2026).
You will find in appendix 7 guidelines for providing the information and data needed for NEMESIS. You can
find also, if necessary, a more in-depth description of the innovation mechanisms of NEMESIS in the
deliverable D10.1.

Commitment C14: Unitary patent
Commitment C14 rationale:
The Unitary patent is intended to provide a financially more attractive, harmonized and uniform patent
protection across Europe with substantially reduced administrative work. With the UP, the application will
automatically be valid in 25 EU counties upon grant by the EPO. It will provide uniform protection on a onestop-shop basis. No validations or translation will be necessary and the patent can be enforced at one single
specialised patent jurisdiction – the Unified Patent Court (UPC) – whose decision will be valid across all 25
participating states. This should be a boost for innovation in Europe, especially for SME’s. The prohibitive
cost of patenting, due to the cumulated national renewal fees and the high uncertainties that have resulted
from validation and litigation being subject to national patent law are two types of failures that would vanish
with the UP (Danguy and van Pottelsberghe de la Potterie, 2009).
For the implementation of the commitment C14 we will focus on the reduction on patenting costs the will
follow the introduction of the Unitary Patent.

10.1 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment C14 presented in deliverable D4.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 33

Table 33: List of “primary inputs” selected for integration of commitment C14

Commit- Thematics
ment
:
Nb:

Entries
NEMESIS
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C14

Actions
market

to

1- Price of
innovation linked to
R&D (E18 in
appendix 8):
Ä56[\] ^[\]
mARDABC =
∙ ,
"Z
û
[\]

with m&'ABC the
price of R&D

Input OI1: From calculations based on D4.2 page 13 “Estimation of
the fall in patent renewal fees in the different EU countries, in billion
Euros, of passing from the EP to the UP system ”

[\

We retained as entry of the commitment C14 the impact on the innovation cost of passing from the Unitary
patent to the Unitary patent system for the different EU countries. This fall in innovation cost will be
measured by the reduction of the renewal fees. The reduction of translation costs, that are not measured,
will not be taken into account. In NEMESIS the fall of renewal fees will reduce the cost of innovations linked
to R&D investments, that are a proxy in the model for patentable innovations. (Equation E18 of NEMESIS
innovation module. See appendix 8 for the full list of equations intervening in NEMESIS innovation module).
In the model, it will increase the demand for innovation services of the firms (Equation E11) and will therefore
increase the demand for all innovations inputs (R&D, ICT and OI, from equations E1 to E3), but the impact on
R&D decision, that is direct from equation E18, will be the most importantly impacted. It will therefore
implicitly increase patenting activity in the model and will also enhance the knowledge spillovers within the
EU from the knowledge matrices present in the model.
The implementation of the commitment C14 will require to use the following primary input from the
deliverable D4.2 (Table 33):
11. PI1: Estimation of the fall in patent renewal fees in the different EU countries, in billion Euros, of
passing from the EP to the UP system.
As different assumptions could be retained on the date when the UP will be introduced and on the precise
list of countries that will adopt it, alternative sets of the PI1 input could be proposed.

10.2 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 33 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
13. The geographical coverage of the model: Every EU-28 countries;
14. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 34: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
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C14 in NEMESIS

Commit- Thematics
ment
:
Nb:

C14

Action
market

to

Entries
NEMESIS

in

1- Price of
innovation linked to
R&D (E18 in
appendix 8):
Ä56[\] ^[\]
mARDABC =
∙ ,
"Z[\]
û[\
with m&'ABC the
price of R&D

List/ description of operational inputs
that will be provided

Input OI1cs: Estimation of the fall in patent renewal fees in the
different EU countries, in billion Euros, of passing from the EP to the
UP system. The methodology used to build this input should allow to
provide annual time series from 2014 to 2050, with also a sectoral
dimension fitting with NEMESIS sectoral nomenclature.

For commitment C14, there will be only one primary input to provide, that we call OI1cs and with c the
country index and s the index for sectors.
The main concern to transform the “primary inputs” PI1 into the “operational input” OI1cs is therefore to
ensure it will fit well with NEMESIS coverage in terms of countries. In case of missing data we should choice
“rules” in order to supplement to the missing information.
For the national dimension, assumptions will notably be needed on the list of countries that will join to UP
system at different time horizons.
For the sectoral dimension, it could be retrieved from the data available in the EPO database for example.
The exact methodology should be clarified. If calculation based on patent data could not be provided, the
data could be disaggregated for the different sectors by using the Grand-fathering principle: The more a
sector invest in R&D, the more it is supposed to patent and then the more it will benefit from the reduction
of renewal fees.
To extrapolate the data in time, up to 2050, the GDP projection of the reference scenario of NEMESIS could
be used, as well as the projections available for the evolution of economic activity in the 30 sectors
distinguished by NEMESIS.

10.3 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, we can propose alternative sets of the
“operational inputs”.
For example, for the series OI1cs it could involved Low and High bounds on the potential reduction in renewal
fees. It could be linked to different assumptions on the date at which the UP will be in application, or on the
number of countries that will adopt it.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
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results to the precise value of the inputs that will be provided.
You can look at appendix 7 for more explanations of that point.

10.4 Potential for increasing the implementation of Commitment C14 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment could be
increased in the future (for example in the next 10 years, up to 2026).
For the case of the Commitment C14 this question is not relevant as the question is merely to define at which
date the UP will be introduced and the different countries will adopt it. This information will be already
provided by the operational input OI1cs.
The introduction of the input OI1cs will therefore allow, after simulation of the model, to assess how the
adoption of the UP will impact on the EU economy in the future. The results will be one the inputs of the
deliverable D4.3.
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Commitment 16: Standardisation
Commitment 16 rationale:
According to the EU the main rationale and objective of this commitment was to improve the standard setting
process in Europe because effective standardisation enables innovations (European Commission 2010b). The
EU identified five main channels, how standards might stimulate follow-on innovations and complementary
innovations, which are in line with arguments put forward in the literature (European Commission 2010b):
1.
2.
3.
4.
5.

Increase compatibility, interoperability and interchangeability;
Increase knowledge spillovers;
Facilitate the emergence of new markets;
Facilitate the introduction of complex systems;
Reduce information asymmetries.

Strengthening Europe’s role in international standardisation should also facilitate trade in general and allow
European firms to gain first mover advantages in new globally emerging markets in particular (European
Commission 2010b).
Problems: We can conclude from deliverable 4.2 that there exists only very limited empirical evidence on the
impacts of standards on firms’ innovation behaviour.
The CIS includes some information on innovation and standards, but it is limited to Germany.
Deliverable D4.2 (page 53) shows notably for Germany that past product innovation behaviour is the main
driver of firms to engage in standardisation activities with firms’ size.
There is also some evidence on the positive impact of standardisation on innovation. A key result of
deliverable D4.2 “(...) is that participation in both formal and informal standardization increases the
likelihood of future product innovation, in particular in knowledge-intensive services. This does not simply
reflect product imitation at the firm level but also stimulates the introduction of market novelties, which are
usually seen as a more radical type of innovation. These results indirectly point towards a positive impact of
the Innovation Union as there is some evidence that participation in formal standardisation committees has
increased since 2010”.
It looks very difficult anyway, from these first empirical results, to traduce in the NEMESIS model how, and
by how much a further stimulation of standardisation at European level could modify the incentive of firms
to innovate in the different EU countries and economic sectors.
We therefore prefer to do not integrate this commitment in the NEMESIS model at this stage.

10.5 Entries in NEMESIS and list of “primary inputs”
No inputs available.
Table 35: List of “primary inputs” selected for integration of commitment C16
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Commit- Thematics
ment
:
Nb:

C16

Action
market

Entries
NEMESIS

in List/description of primary inputs needed

to

10.6 Operational inputs needed for NEMESIS
No inputs available.
Table 36: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C16 in NEMESIS

Commit- Thematics
ment
:
Nb:

C16

Action
market

Entries
NEMESIS

in

List/ description of operational inputs
that will be provided

to

10.7 Quality of Operational inputs and sensitivity analysis
No inputs available.

10.8 Potential for increasing the implementation of Commitment C16 in the future (in
%)

Not available.
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Commitment 17: Innovative public procurements
Commitment 17 rationale:
Commitment 17 aims at creating procurement markets for innovation across the EU comparable with those
in the US (European Commission, 2015, p. 56). The implementation of procurement markets in Europe is
supposed to enhance the competiveness of European industries while, at the same time, improving public
services and addressing societal challenges. Pre-commercial procurement is put forward as a policy tool to
“enable public procurers to share the risks and benefits of designing, prototyping, and testing new products
and services with the suppliers”. It thereby creates demand driven incentives for firms to engage in
innovation-related activities (Edler and Georghiou, 2007). The vision is to achieve a smart, sustainable and
inclusive growth, to ensure an efficient use of public funds and to create a framework for sound commercial
practices (Directive 2014/25/EU, par. 4).
Moreover, the revision of EU directives related to public procurement makes it easier for small and medium
sized enterprises (SMEs) to participate in procurement calls (Directive 2014/24/EU, par. 2).
Problems: As for the case of Standards, we can conclude from deliverable 4.2 that the data and the empirical
evidence on the likely impact of Innovative Public Procurements on innovation and growth in Europe stays
very limited. The only piece of empirical evidence is for Germany, indicating that “(...) winning an innovative
public procurement contract is associated with an increase of sales with new products of about 11%”
(deliverables D4.2, page 97), with final estimates that vary between 6.9% and 11%. These results, while
significative, doesn’t allow to quantify by how much a re-enforcement of innovative public procurement at
European level could modify the incentive of firms to innovate in the different EU countries and economic
sectors.
For this commitment C17 on Innovative Public Procurements, we propose therefore, for implementing it in
NEMESIS model, to focus on the impacts of the demand-driven effects of innovative public procurement on
the decision of firms to invest in innovative inputs, as described in deliverable D10.1 page 55:
“In the “public procurements” case, the securing of the outcomes of the innovation reinforces the innovation
activity itself and then raises the investments into the innovation assets. Firstly, the volume effect, due to
the increase of the output of the firms, will raise the demand for innovation services of the firms (Equation
E7). And secondly, the demand effect, as there is no change in the technology and the costs, lead to an
increase of the each innovation components and then to each innovation asset investment (equations E1E3). Thus, the effect is purely a demand-driven incentive to innovate. Furthermore, the public procurement
can, in addition to pure demand effect, lead to a “leverage” effect on R&D, due to the expected larger
outcomes of the innovation. In addition to playing on the innovation framework of NEMESIS, it will also act
through the accounting framework. Indeed, the re-allocation of public procurements (and the raise of the
public procurement expenditures) towards high-technological sectors or innovative sectors will change the
demand from the public sector with a decrease of the expenditures to “low-tech” sectors and an increase to
“high-tech” sectors. Thus, it will raise the demand addressed to innovative sectors with positive
consequences on the macroeconomic output (GDP, employment, etc.) resulting from this structural effect.
To do so, we need to know the budget of public procurements and its allocation changes across sectors and
countries”.

10.9 Entries in NEMESIS and list of “primary inputs”
The primary inputs that will be needed to implement the commitment 17 in the NEMESIS model should
describe the current amounts of innovative public procurements in the different EU countries with, when
available, the amounts addressed to the different NACE sectors.
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Table 37: List of “primary inputs” selected for integration of commitment C17

Commit- Thematics
ment
:
Nb:

C17

Action
market

to

Entries
NEMESIS

in List/description of primary inputs needed

1- Demand
addressed by the
government to the
economic sectors in
terms on innovative
public procurement.
It will be a new
variable that will be
introduced at
sectoral level in the
NEMESIS model.
It will modifies in
the innovation
module of NEMESIS
the demand of
innovations
(equation E7, see
appendix 8 and the
demand for
innovation inputs
(equations E1 to E3,
appendix 8).

Input OI1: Evaluation, from available statistics, of the amounts, in
billion Euros, of innovative public procurement reached in recent
years in the different EU-28 countries, with also the amounts
addressed to the different economic (NACE rev. 2) sectors, when this
information is available.

The innovative public procurement will enter at a sectoral level in the NEMESIS model and will increase the
demand addressed to the sectors producing the innovative goods and services (see Table 37). The increased
diffusion of their innovative products and services on the market will stimulate innovation and consequently
the demand of innovation inputs in the model. This effect will be re-enforced if we suppose that the firms
providing the innovative public goods and services are medium to high tech firms, with an average intensity
in innovation expenditures (for example in % of turnover) superior that the average effort of the industries
they belong to, in terms of NEMESIS sectors. This last assumption will have to be further elaborated and it
could be used for sensitivity analysis.
The primary input to produce will be therefore (Table 37):
1. PI1: Time series describing the amounts of innovative public procurements, in billion Euros, in the
different EU-28 countries and by NACE sectors (when available).

10.10 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 37 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
1. The geographical coverage of the model: Every EU-28 countries;
2. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
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The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 38: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C17 in NEMESIS

Commit- Thematics
ment
:
Nb:

C17

Action
market

to

Entries
NEMESIS

in

1- Demand
addressed by the
government to the
economic sectors in
terms on innovative
public procurement.
It will be a new
variable that will be
introduced at
sectoral level in the
NEMESIS model.
It will modifies in
the innovation
module of NEMESIS
the demand of
innovations
(equation E7, see
appendix 8 and the
demand for
innovation inputs
(equations E1 to E3,
appendix 8).

List/ description of operational inputs
that will be provided

Input OI1cs: Time series describing the amounts, in billion Euros, of
innovative public procurement in the different EU-28 countries and
by NEMESIS sector (see NEMESIS nomenclature in appendix 9). The
data will be extrapolated up to 2050 by assuming a constant share on
innovative public procurements in % GDP in the different EU
countries after 2014, of after the year covered by the data.

For commitment C17, there will be only one primary input to provide, that we call OI1cs with c the country
index and s the index for sectors.
The main concern to transform the “primary inputs” PI1 into the “operational input” OI1cs is therefore to
ensure it will fit well with NEMESIS coverage in terms of countries. In case of missing data we will have to
propose “rules” in order to supplement to the missing information.
The value may be “zero” if there are no innovative public procurements in certain countries. If there exists
no precise information on the sectors that benefits from innovative public procurements, an allocation will
be proposed. It could be based it this case, for example on a “Grand-fathering” principle: The more a sector
(or a country, in case of missing data for given countries) invests in innovation assets, the more it will benefit
from innovative public procurements.

10.11 Quality of Operational inputs and sensitivity analysis
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When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, you should propose alternative sets of the
“operational inputs”.
For example, for the series OI1cs it could involved the sectoral repartition of innovative public procurement.
Sensibility analysis could be performed also on the assumption concerning the intensity in innovations (in %)
of turnover, of the firms beneficiating form innovative public procurements, compared to the other firms of
the economic sector they belong to.
You can look at appendix 7 for more explanations of that point.

10.12 Potential for increasing the implementation of Commitment C14 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment could be
increased in the future (for example in the next 10 years, up to 2026).
For the case of the Commitment C17 this question will consists in setting a reasonable target on the
development of innovative public procurement in the 10 next years, with thereafter a constant share in %
GDP in the different EU countries. For EU as a whole, the minimum target is about 10 current billion Euros
per years, with a maximum target of 50 billion, the level of innovative public procurements in the US.
The target, in % GDP, could differ between the different EU countries and be based on declared national
objectives.
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C17
will impact on the EU economy in the future. The results will be one the inputs of the deliverable D4.3.
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11.
Appendix 5: Questionnaire
commitments of WP 5

final

iteration

for

At the I3U project meeting in Paris the 23th and 24th of May 2017, the final list of commitments that could
be implemented in the NEMESIS model was set. It is displayed in the Table 39 below.
Table 39: List of commitment that selected for integration in NEMESIS

WP Nb:

Commitment
Nb:

Team

1
1
2
2
2

2.2
3
4.2
6
7

TIK
TIK
TIK
WERI
EIZ

3

10

3
3
3
4
4
4
5
6
6
7
8

11
12
13
14
16
17
19.2
24
25
30
34

Knowledge alliances for skill gaps
Propose an integrated framework for e-skill
ERA - research mobility
EU research and innovation programmes
SME in research and innovation programmes
Put in place EU financial instruments to attract private
finance
Access to finance- Venture capital
Access to finance - Matching
Review State aid framework for R&D and innovation
Unitary patent
Standardisation
Innovative Public Procurements
EU design leadership board
Improve the use of Structural Funds for R&I
Increase the use of Structural Funds for R&I
Foreign talents
Innovation Scoreboard

ULB
ULB
ULB
ULB
ZEW
ZEW
ZEW
ULB
WIIW
WIIW
TIK
SEURECO

For work-package 5, “Creating a single innovation market”, 1 commitments was selected at Paris:
4. Commitment C19.2 “EU design leadership board”;
For this commitment C19.2:
17. We describe the list of “primary inputs” that we have selected from the analysis of deliverable D5.1
and D5.2 for its integration in the NEMESIS model.
18. We then describe the operational inputs that you should be provided in order to achieve its
implementation in the NEMESIS model.
19. We ask you to describe the “quality” of the “operational inputs” that will be provided to NEMESIS
in terms of robustness (robustness of the data, of the econometric estimation, etc.) and to propose,
when necessary, alternative set of operational inputs, in order to proceed to sensitivity analysis
with NEMESIS, as foreseen in the Description of Work of the I3U project..
20. Finally, when relevant, the commitment responsible should indicate to what extent (in %) the
implementation of the commitment could be improved in the future (Ideally, we would like to be
able to assess for the progresses that will occur during the duration of H2020 (2014-2020) and the
next EU financial perspective that should go up to 2027 and cover the next FP programme for R&I,
that-is-to say on the period 2014-2027).
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You will find in appendix 7 guidelines for providing the information and data needed for NEMESIS. You can
find also, if necessary, a more in-depth description of the innovation mechanisms of NEMESIS in the
deliverable D10.1.

Commitment C19.2: EU design leadership board
Commitment C19.2 rationale:
The Commitment 19.2 rationale’ is based on the necessity to better understand the role of design as driver
for innovation and to improve the design infrastructure and services. Under this commitment, the EU actions
are focused on creating a “European Design Excellence” label and a European Design innovation Platform,
which could lead to more innovation and economic growth.
For the implementation of the commitment C19.2 we will focus on the impact on product innovation and
economic growth..

11.1 Entries in NEMESIS and list of “primary inputs”
From the direct impact assessment of commitment C19.2 presented in deliverable D5.2, we selected one
“entry” to implement it in the NEMESIS model, as summarized in Table 40.
Table 40: List of “primary inputs” selected for integration of commitment C19.2

Commit- Thematics
ment
:
Nb:

C19.2

Actions
market

to

Entries
NEMESIS

in List/description of primary inputs needed

1-Distribution
parameter k+AB (P11
in appendix 8), that
will be used for
traducing the GDP
impacts of increasing
product innovations
from design activities

Input PI1: Time series on the number of Community Design
Applications for every EU-28 countries, from EUROSTAT.
Input PI2: GDP variation to Community Design applications. Data
source: EUROSTAT and Global Competitiveness Index. Coverage
EU28, not results for sectors. Method: Econometric. From
econometric model 7, page 14 of deliverable 5.2.

We retained as entry of the commitment C19.2 the GDP impacts of increasing product innovations from
design activities. It will be traduced in the model from the modification of the parameter P11, in a way that
the model will reproduce the same elasticity of GDP to a % increase of design applications, than estimated
from Model 7 of deliverable 5.2 (page 14).
Two primary inputs will be requested:
1. PI1: Annual time series of the number community design applications for every EU-28 countries;
2. PI2: Elasticity of GDP in the different EU countries of an increase of x% of annual design applications.

11.2 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 40 into the “Operational Inputs” needed to
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implement the commitment in the model. They must fit the closest as possible with:
15. The geographical coverage of the model: Every EU-28 countries;
16. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 41: List of “operational inputs” that should be transmitted to SEURECO for the integration of commitment
C19.2 in NEMESIS

Commit- Thematics
ment
:
Nb:

C19.2

Action
market

to

Entries
NEMESIS

in

1-Distribution
parameter
k+AB
(P11 in appendix 8),
that will be used for
traducing the GDP
impacts
of
increasing product
innovations from
design activities

List/ description of operational inputs
that will be provided

Input OI1c: Time series on the number of Community Design
Applications for every EU-28 countries, from EUROSTAT.
Input OI2c: GDP variation to Community Design applications. Data
source: EUROSTAT and Global Competitiveness Index. Coverage
EU28, not results for sectors. Method: Econometric. From
econometric model 7, page 14 of deliverable 5.2.

In case of the commitment C19.2, the operational inputs OI1c and OI2c in Table 41 (with c the country index),
will be identical to the primary inputs PI1and PI2 in Table 40.
In case of missing data “rules” should be proposed and used in order to supplement to the missing
information.
No sectoral (NACE) dimensions of the inputs to provide to NEMESIS team are expected for this commitment.

11.3 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, we could propose alternative sets of the
“operational inputs”.
For example, the elasticities OI2cs could also contain Low and High bounds retrieved from the confidence
interval that will be estimated.
It will allow to proceed to sensitivity analysis with NEMESIS and to check the sensitivity of NEMESIS simulation
results to the precise value of the inputs that will be provided.
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You can look at appendix 7 for more explanations of that point.

11.4 Potential for increasing the implementation of Commitment C14 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment could be
increased in the future (for example in the next 10 years, up to 2027).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C19.2
will impact on the EU economy in the future. The results will be one the inputs of the deliverable D5.3.
In the case of commitment C19.2 the question will be to determine, from the analysis of the current situation,
what progresses could be reached in the future years for improving the EU design system, when compared
for example with the situation in the US. This target should be expressed in % from the current situation and
will therefore well reflect the % increase of commitment C19.2 that looks reachable in the future years.
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12.
Appendix 6: Questionnaire
commitments of WP 6

final

iteration

for

At the I3U project meeting in Paris the 23th and 24th of May 2017, the final list of commitments that will be
implemented in the NEMESIS model was set. It is displayed in the Table 42 below.
Table 42: List of commitment that selected for integration in NEMESIS

WP Nb:

Commitment
Nb:

Team

1
1
2
2
2

2.2
3
4.2
6
7

TIK
TIK
TIK
WERI
EIZ

3

10

3
3
3
4
4
4
5
6
6
7
8

11
12
13
14
16
17
19
24
25
30
34

Knowledge alliances for skill gaps
Propose an integrated framework for e-skill
ERA - research mobility
EU research and innovation programmes
SME in research and innovation programmes
Put in place EU financial instruments to attract private
finance
Access to finance- Venture capital
Access to finance - Matching
Review State aid framework for R&D and innovation
Unitary patent
Standardisation

Innovative Public Procurements
Creative industries/ EU design leadership board
Improve the use of Structural Funds for R&I
Increase the use of Structural Funds for R&I
Foreign talents
Innovation Scoreboard

ULB
ULB
ULB
ULB
ZEW
ZEW
ZEW
ULB
WIIW
WIIW
TIK
SEURECO

For work-package 6, “Social and territorial cohesion”, 2 commitments were selected:
1. Commitment C24: “Improve the use of structural funds for R&I”;
2. Commitment C25: “Increase the use of structural funds for R&I”.
The commitment C24 will not be implemented in the NEMESIS model for the reason that it bears on the
Structural Funds spent during the last Multi annual Financing Framework –MFF - (2007-2013). Or NEMESIS
simulations will aim at measuring the impacts of the progresses reached in the setting-up of the Innovation
Union on the current (2014-2020) and next (2021-2027) MFF.
For the commitment C25:
21. We describe the list of “primary inputs” that we have selected from the analysis of deliverable D6.1
and D6.2, for its integration in the NEMESIS model.
22. We then describe the operational inputs that you should be transmitted to SEURECO, or will be
provided directly by SEURECO, in order to achieve its implementation in the NEMESIS model.
23. The“quality” of the “operational inputs” sent to NEMESIS in terms of robustness (of the data, of the
econometric estimation, etc.) should also be described and, when necessary, alternative set of
operational inputs should be provided. In will allow to perform sensitivity analysis with NEMESIS,
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as foreseen in the Description of Work of the I3U project. SEURECO will also propose its own
suggestions.
24. Finally, when relevant, we ask also the commitment responsible to indicate to what extent (in %),
the implementation of the commitment could be improved in the future (Ideally, we would like to
be able to assess for the progresses that will occur during the duration of H2020 (2014-2020) and
the next EU financial perspective that should go up to 2027 and cover the next FP programme for
R&I, that-is-to say on the period 2014-2027).
You will find in appendix 7 guidelines for providing the information and data needed for NEMESIS. You can
find also, if necessary, a more in-depth description of the innovation mechanisms of NEMESIS in the
deliverable D10.1.

Commitment C25: EU Research and Innovation programmes
Commitment C25 rationale:
The main target of commitment 25 (and 24) is to further commit substantial financial resources from
European Regional Development Fund to support innovation initiatives within the regions of the European
Union. Member states should considerably improve their use of existing structural funds for research and
innovation projects implementing smart specialisation strategies. To sum up: allocate more EU money to
research and innovation and spread it more efficiently. The novelty for this cohesion policy in the
commitment 25 (and 24) is the reference to the smart specialisation of the different EU regions, aiming to
support regions and countries in developing and exploiting the synergies between European Structural and
Investment Funds (ESIF) and Horizon 2020.
Problem: In the state of art of modelling, NEMESIS does not take into account the mechanisms of the smart
specialisation. The innovation mechanisms are sectoral-national ones, that is to say innovation appears at
the sectoral level of every national model. There are no regional mechanisms and of course no regional
research and innovation systems present in the model. The commitment C25 will be consequently introduced
in the NEMESIS model at national and sectoral levels. The methodology that will be followed will be based
on the experience accumulated by the SEURECO team in the evaluation of the FP programmes (FP7 and
H2020) (see EC, SWD(2017) 220 final and PPMI , 2017). The analysis will allow to assess the socio-economic
and environmental impacts of the improvements introduced in the use of ESIF for R&I from 2014 and the
allocation of 12% (42 billion Euros) of the cohesion funds to RTDI that is foreseen up to 2020.

12.1 Entries in NEMESIS and list of “primary inputs”
As for FP, the implementation of the R&I part of ESIF in NEMESIS will require two broad categories of primary
inputs. The first concern the data to gather to traduce the general characteristics of the funds that will be
studied with NEMESIS, and notably the financial amounts concerned and their the allocation (between
countries, sectors and types of actions). The second are relative to the mechanisms and the value of key
parameters of the models and their ability to well reflect the specificities of cohesion policies when
compared, for example, to a national funding for R&I or to a funding from the FP.
Table 43: List of “primary inputs” selected for integration of commitment C25

Commit- Thematics
ment
:
Nb:

C25

Finance

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of
R&D
from
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∗
equations E1: @ABC
,
with j = RD, in Table
46.

2- Spread
parameter for
public R&D (P4 )
that
measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó
Distribution
parameters of R&D
services: δA FG , with j
= RD (P11 in )
3-

2020 by Member State (from ESIF platform)
Input PI2: Allocation/spending of the cohesion policy funds to the
Innovation & RTD sector for the periods 2007-2013 and 2014-2020 by
types of research activities
Input PI3: Leverage (or additionality) effect of the EC funding: How
much 1 € of EC funding increase the research expenditures of the
research organizations that are financed?
Input PI4: knowledge spillovers effect of EC funding: How knowledge
externalities are modified by EC funding?
Input PI5: Economic performance of EC funding: What is the EAV
(European Added Value) of EC funding compared to a national
funding of research in terms of outputs: Research productivity,
transformation of knowledge into marketable innovations and
various economic outcomes such as employment creation, exports,
competitiveness and GDP and wealth creation?

The first set of primary inputs, describing the general characteristics of the programmes, we be retrieved
mainly from ESIF online platform:
8. PI1: Temporal allocation/spending of the cohesion policy funds to the Innovation & RTD sector for
the periods 2007-2013 and 2014-2020 by Member State (from ESIF platform)
9. PI2: Allocation/spending of the cohesion policy funds to the Innovation & RTD sector for the periods
2007-2013 and 2014-2020 by types of research activities
For the second input (PI2) the following four types of activities could be distinguished as they may lead to
differentiated impacts:
1. Research projects based in universities and research institutes;
2. Research and innovation infrastructure (public facilities, but also technology transfer centres and
incubators);
3. Innovation and technology transfer and setting up networks and partnerships between businesses
and/or research centres;
4. Training for researchers.
The second set of primary inputs, concern the mechanisms or parameters of NEMESIS that should be adapted
to traduce the specificities of EC funding, in terms of research productivity and economic outputs. If there
exists no information for building these inputs we will used assumptions based on the experienced
accumulated by SEURECO on the assessment of FP programmes. They will concern:
10. PI3: The leverage or additionality effect of the EC funding;
11. PI4: The knowledge spillovers effects of the EC funding;
12. PI5: The EAV of FP funding in terms of research productivity and innovation outputs.

12.2 Operational inputs needed for NEMESIS
They are transformations of the “Primary Inputs “of Table 43 into the “Operational Inputs” needed to
implement the commitment in the model. They must fit the closest as possible with:
17. The geographical coverage of the model: Every EU-28 countries;
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18. The sectoral nomenclature of the model, 30 sectors (aggregation of NACE rev 2, division 2. The
concordance table between NACE rev 2 and NEMESIS sectors is displayed in appendix 9)
The format used to provide these data (Parameters, elasticities, time series, etc..) should be conform to I3U
data management protocol defined in the deliverable D11.4 “Data management Plan”. It is particularly
important for time series and all data expressed in monetary units to precise if they are in current or in
constant Euros (and in this case to indicate the base year).
Table 44: List of “operational inputs” that will be used for the integration of commitment C6 in NEMESIS

Commit- Thematics
ment
:
Nb:

Entries
NEMESIS

in List/description of primary inputs needed

1- Optimal demand
of
R&D
from
∗
equations E1: @ABC
,
with j = RD, in Table
46.

C6

Finance

2- Spread
parameter for
public R&D (P4 )
that
measure the
strength and
direction of
knowledge
spillovers from
public research:
∝ñó
Distribution
parameters of R&D
services: δA FG , with j
= RD (P11 in )
3-

Input OI1: Temporal allocation/spending of the cohesion policy funds
to the Innovation & RTD sector for the periods 2007-2013 and 20142020 by Member State (from ESIF platform). Assumptions should be
provided also on the evolutions from 2021 to 2027, and then from
2027 up to 2050.
Input OI2: Allocation/spending of the cohesion policy funds to the
Innovation & RTD sector for the periods 2007-2013 and 2014-2020 by
types of research activities. Assumptions should be provided also on
the evolutions from 2021 to 2027, , and then from 2027 up to 2050.
Input OI3: Leverage (or additionality) effect of the EC funding: How
much 1 € of EC funding increase the research expenditures of the
research organizations that are financed?
Input OI4: knowledge spillovers effect of EC funding: How knowledge
externalities are modified by EC funding?
Input OI5: Economic performance of EC funding: What is the EAV
(European Added Value) of EC funding compared to a national
funding of research in terms of outputs: Research productivity,
transformation of knowledge into marketable innovations and
various economic outcomes such as employment creation, exports,
competitiveness and GDP and wealth creation?

The first concern when transforming the “primary inputs” PI1 to PI5 into the “operational inputs” OI1 to OI5
is to ensure they fit well with NEMESIS coverage in terms of countries. In case of missing data, we will use
“rules” in order to supplement to the missing information.
For the first set operational input, OI1 and OI2, describing the outline of the EC funding in terms of budget
allocation, the main assumption will bear on the evolution of the budget after 2020 up to 2027, the end of
the new MFF that will begin in 2021. For the budget allocation, we will assume the same structure as for the
2014-2020 period. After 2027 up to 2050, we will assume that the budget will grow as EU GDP, in real terms,
with an allocation structure that will be defined at a later stage. These inputs will therefore define a “forever”
scenario that will allow to assess, up to 2050, the progresses that represent the evolution of ESIF allocated
to RTDI on the period 2014 to 2050. The results will be obtained in deviation from a reference scenario,
where, by assumption, the share of ESIF dedicated to RTDI will have stayed at the same level than during the
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2007-2013 period.
SEURECO will furthermore sectorialise the inputs OI1 and OI2 to fit with the sectoral nomenclature of the
model based on the NACE rev second level. It will be achieved following the grand-fathering principle: The
more a sector in one country invests in R&D, the more it will benefit from EC funding.
The precise outlines of the inputs OI3 to OI5, concerning the modifications of NEMESIS mechanisms and
parameters, will be defined at a later stage, based on the final assumptions that will have been used for
implemented the FP (Commitment C6) in the NEMESIS model.

12.3 Quality of Operational inputs and sensitivity analysis
When relevant, for example when there exists uncertainties on the exact value of the data provided, or when
there exists alternative methodologies to build these data, we must propose alternative sets of the
“operational inputs”.
For the commitment C25, the sensibility analysis could bear on:
9. The operational input OI3: Leverage effect of the EC funding with a low bound : 0 and a higher bound
to define;
10. The operational input OI4: Impact of knowledge spillovers with a low and high bounds to define;
11. The operational input OI5 measuring the EAV of EC funding in terms of innovations, with low and
high bounds to define.

12.4 Potential for increasing the implementation of Commitment C25 in the future (in
%)
The last request is to assess, when relevant, to what extent the implementation of the commitment C25
could be increased in the future (for example in the next 10 years, up to 2027).
The idea is to provide a reasonable target for the implementation of the commitment in the future. It will
allow to assess how the progresses that could be achieved on the implementation of the commitment C25
will impact on the EU economy in the future. The results will be one the inputs of the deliverable D6.3.
In the case of commitment C25, it will consist simply to implement in the model the operational inputs OI1
to OI5 described above.
Alternative scenarios for increasing the commitment C25 in the future could be chosen at the request of the
commission, based for example on the preparatory works on the design of the next FP9 and of the next EC
MFF.
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13.
Appendix 7: Guidelines for last iteration on the
“Questionnaire”
We are proceeding to the last iteration on the “Questionnaire” that will allow to achieve the implementation
of your commitment(s) in the NEMESIS model. These guidelines give an example of the methodology you
should follow to transfer your “primary inputs”, based on the results of deliverables DX.2, into the
operational inputs needed for NEMESIS.

From Primary Inputs to Operational Inputs
This last part of the “Questionnaire” will allow the finalization of the integration of your commitments in
NEMESIS.
Several interconnected questions must be addressed here that concern:
1. The transformation of your “primary inputs” into the “Operational Inputs” that will be
introduced in NEMESIS to modify its functioning;
2. The quality of the inputs used and the need of sensitivity analysis.
3. Identification of a target for improving the implementation of every commitments in the future.
The first point, the transformation of “Primary Inputs” into “Operational Inputs” is the more tricky and it is
useful to start with an “hypothetical” example. Let’s assume for example that the following characteristics
were identified for the commitment n°x:
Table 45: List of “operational inputs” for integration of commitment n°x

Commit- Thematics
ment
:
Nb:

cx

Actions
market

to

Entries
NEMESIS

List/description of primary inputs
in that will be provided

Research
productivity
from
parameters
P5-1: λRDFG

7.

Input PI1: Elasticity of the Nb of patent applications to the
degree of implementation of the commitment. Data sources:
ORBIS, PATSTAT and EU R&D scoreboard. Method: Econometric
(CDM model type). Coverage 18 EU countries, three groups of
industrial firms: Low, medium and high tech sectors. Other:
Distinct elasticities per country and group of industrial firms
could be estimated.

8.

Input PI2: Elasticity of TFP (VA based measure) to the degree of
implementation of the commitment. Data sources: ORBIS,
PATSTAT and EU R&D scoreboard. Method: Econometric (CDM
model type). Coverage 18 EU countries, three groups of
industrial firms: Low, medium and high tech sectors. Other:
Distinct elasticities per country and group of industrial firms
could be estimated.

It belongs to the thematic Actions to market and its entry in NEMESIS is “Research Productivity”. The
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commitment is supposed to increase the intrinsic productivity of private research by increasing the value of
the parameters λRDFG in the different countries and production sectors. By crossing ORBIS database on the
characteristics of firms, the PATSTAT database and the EU industrial R&D investment scoreboard,
econometric estimations could provide robust elasticity estimates between the degree of implementation of
the commitment in 18 EU countries, the number of patent applications of firms and the level of their TFP.
Distinct elasticities are available per country for three groups of industrial firms: Low, Medium and High tech
firms.
The first step of the transformation on the “Primary Inputs” PI1 and PI2 into the “Operational Inputs” needed
to implement the commitment x in the model will be to transform them to:
5. Fit with the sectoral nomenclature of the model;
6. Fit with the geographical coverage of the model.
It would notably require to determine the best solutions to:
• Transform the primary inputs PI1 and PI2, that are available for only three categories or industrial
firms – HIGH, MEDIUM and LOW TECH to obtain inputs for all the industrial sectors of NEMESIS (See
the list of NEMESIS sectors and their correspondence with the NACE rev 2 in appendix 9).
• To check if the industrial firms covered by the econometric study that provided the primary indicators
PI1 and PI2, that represent only a sub-set of firms, are representative of the average behaviour of all
the firms composing the sectors, and proceed to the required adjustments when necessary.
• The commitment concerns also service sectors that are not covered by the econometric study. Most
of private R&D is financed and executed by manufacturing industries but some services industries
also do R&D. How these service industries should be treated? Is it possible and necessary to build
also PI1 and PI2 indicators for these service industries?
• Concerning countries, the commitment covers every country but the econometric study was
conducted only for 18 EU countries. The experts in charge of the commitments could in another
study measure the degree of implementation of the commitment in the 10 EU countries not covered
by the econometric study. It is therefore a priori possible to build also PI1 and PI2 indicators for these
countries but how to do it? Take an average of the values PI1 and PI2 indicators obtained for the 18
countries where the data were available? Another solution?
• Etc.
Having operated this first set of transformations should lead to a second version of the primary inputs that
will now fit the coverage of the NEMESIS model in terms of sectors and countries that we will call PI1ci and
PI2ci, with the country (c) and sector (i) indexes corresponding to NEMESIS definitions.
The second step in now to determine the “transformation functions”, TFG , that from indicators PI1ci and PI2ci
will allow to modify the research productivity parameters λRDFG in the model. The problem is to remove the
parameters λRDFG and to replace them by the following with a tilde indicating they were transformed :
λRDFG = TFG †°¢£§, †°•£§

(54)

These new set of parameters will be the “operational indicators” that will be introduced in the model to
traduce the action of the commitment x in the model.
Many options for the choice of the transformation functions TFG may exist. They can be functions of both
(adapted) primary indicators PI1ci and PI2ci like in the generic equation 54, of functions of only PI1ci or of
only PI2ci.
If we have a look at equation 32 that gives a reduced form representation of the endogenous growth
mechanisms introduced in NEMESIS at sector level:
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we see that modifying the values of parameters λRDFG will modify proportionally the “TFP effects” that transit
by the elasticity xABC and the ability of the sectors to transform knowledge in innovation services (that can
™´
¨≠Æ Ø∞±≤™´RST
be seen as production of patents) from the term U RST ∙
. Hence the three solutions evoked above
¨H
RST

for the choice of the inputs of the functions TFG . appear acceptable.
The solution retained and we turn here on the second point above, “The quality of the inputs used and the
need of sensitivity analysis”, could be to link the functions TFG . to the primary input which reveals to be the
more reliable, for example it terms of quality of econometric results and of the methodologies used to adapt
these inputs for the needs of the models, that-is-to-say to realize the “passage” from PI1 and PI2 to OI1ci
and OI2ci.
In summary, there may exist several solutions to build the “adapted” primary inputs PI1ci and PI2ci and
several solution for the choices of the functions TFG . that could result with the production of alternative
sets for the operational inputs λRDFG , that will be introduced in the model. The alternative sets of new
parameters, λRDFG , that will traduce the impact of the commitment x in the model, may be close or have in
average very different values. The solution for the assessment of the commitment with NEMESIS could be to
retain the set of parameters with medium values and then to examine to what extent the assessment of the
macroeconomic impacts of the commitment is modified by using alternative sets of parameters. This
sensitivity analysis should be achieved when necessary as it is foreseen in the DoW of WP 10.
The last point, that applies for most of the commitments that will implemented in NEMESIS, listed above, is
to propose a reasonable target, from the commitments’ responsible expertise, on the progress that could be
reach in the future years on the degree of implementation of the commitments in the future (say in 10 years).
It will allow, by implemented this target in the NEMESIS model, to evaluate the impacts for the EU economy
in the future, of moving from the current degree of implementation to an higher target.
The results of these simulation of the NEMESIS model will be one the inputs of your deliverable DX.3. An
example presented at the Paris meeting for the commitment C2.2, is available in the section 3 of this report.
By doing that for every commitments that will be implemented in NEMESIS and for which a such quantitative
target could be assigned, it will allow to draw a general picture of the progresses that could be reach toward
the achievement of EU innovation Union objectives and to calculate with NEMESIS the their potential
economic impacts, as foreseen in I3U DoW (Deliverable D10.5).
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14.
Appendix 8: List of NEMESIS innovation module
equations and parameters
The index j stands respectively for RD, ICT and OI.
Table 46: Analytical expression of the equations at the “core” of the innovation module of NEMESIS

Variable description Equation
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(E13-14)
(E15)
(E16)
(E17)

c,d Φ&'c,d→A,B ×b&'c,d,C-e

m+ABC = k+&'AB ∙ m+&'ABC

Demand of production
inputs
Product innovations
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Table 47: List of key parameters intervening in the innovation chain of NEMESIS

Parameters description

Parameter value or method calculation

Spread parameters for knowledge
Φ&'c,d→A,B ,
externalities.
Φ;<=c,d→A,B ,
Measure the strength and direction
Φ?;c,d→A,B
of inter-sectoral and inter-national
Calculation based of the methodologies developed in
spillovers
the context of DEMETER and SIMPATIC projects.
&'cdCq
Spread parameter for public R&D.
∝cd =
Measure the strength and direction
&'cCq
of knowledge spillovers from public Grandfathering assumption: The more a sector invest
research
in R&D (in % of total private R&D expenditure) the
more it benefits from public research
Productivity
parameters
of
λRDFG ,
innovation inputs.
λICTFG ,
Modify proportionally the impact of
λOIFG
the different innovation input on the
Their default value in NEMESIS is set to 1
growth of innovations
Substitution elasticity between the
different innovation components.
Measure
the
degree
of
complementarity
between
the
σA FG
innovation components in the
production of innovation services
The default value is 0.25 in NEMESIS
Distribution
parameters
of
δRDFG ,
innovation components.
δICTFG ,
Influence the elasticity of innovation
δOIFG ,
services to the growth of innovation
components
and
knowledge
externalities
They are positively related to cost of each innovation
input in the total cost of producing innovation
services in NEMESIS. They sum to 1 NEMESIS
Substitution
elasticity
between
innovation components and the
bundle of traditional production
factor in the equation for sectoral
output.
σYFG
The value of this elasticity is not
critical in NEMESIS. Influences mainly
the elasticity of innovation services
Set to 1 in NEMESIS
to their user cost.
Distribution
parameters
of
innovation services and of the bundle
of traditional production factors
Influence the elasticity of sectoral
δA FG ,
output to the growth of innovation
δX FG
services
The parameter for innovation services is positively
www.i3u-innovationunion.eu
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(P4)

(P5-1 -3)

(P6)

(P7-P9)

(P10)
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related to the cost of innovation inputs in the total
production cost of output. The sum of the two
parameters is set to 1 in NEMESIS
Share of product innovations.
Influence positively the economic
performance of innovations in terms
of output growth and employment
creation
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This average value of this share is 33% in NEMESIS
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15.
Appendix 9: NEMESIS sectors correspondence with NACE
rev 2, second level
Table 48: Correspondence of NEMESIS sectors with NACE Rev 2 (1/2)
1 Agriculture
A01
A02
A03

Crop and animal production, hunting and related service activities
Forestry and logging
Fishing and aquaculture

B05
B07
B08
B9.9

Mining of coal and lignite
Mining of metal ores
Other mining and quarrying
Support activities for other mining and quarrying

B06
B9.1

Extraction of crude petroleum and natural gas
Support activities for petroleum and natural gas extraction

D35.2
D35.3

Manufacture of gas; distribution of gaseous fuels through mains
Steam and air conditioning supply

C19

Manufacture of coke and refined petroleum products

D35.1

Electric power generation, transmission and distribution

E36

Water collection, treatment and supply

C24

Manufacture of basic metals

C23

Manufacture of other non-metallic mineral products

C20
C21

Manufacture of chemicals and chemical products
Manufacture of basic pharmaceutical products and pharmaceutical preparations

C25

Manufacture of fabricated metal products, except machinery and equipment

C28

Manufacture of machinery and equipment n.e.c.

C26

Manufacture of computer, electronic and optical products

C27

Manufacture of electrical equipment

C29
C30

Manufacture of motor vehicles, trailers and semi-trailers
Manufacture of other transport equipment

C10-C12

Manufacture of food products; beverages and tobacco products

C13-C15

Manufacture of textiles, wearing apparel, leather and related products

C17
C18

Manufacture of paper and paper products
Printing and reproduction of recorded media

C22

Manufacture of rubber and plastic products

C16

Manufacture of wood and of products of wood and cork, except furniture; manufacture of
articles of straw and plaiting materials
Manufacture of furniture; other manufacturing
Repair and installation of machinery and equipment
Sewerage, waste management, remediation activities

2 Coal and Coke

3 Oil & Gas Extraction

4 Gas Distribution

5 Refined Oil
6 Electricity
7 Water Supply
8 Ferr & non Ferrous Metals
9 Non Metallic Min Products
10 Chemicals

11 Metal Products
12 Agr & Indus Machines
13 Office machines
14 Electrical Goods
15 transport Equipment

16 Food. Drink & Tobacco
17 Tex.. Cloth & Footw.
18 Paper & Printing Products

19 Rubber & Plastic
20 Other Manufactures

C31_C32
C33
E37-E39
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Table 49: Correspondence of NEMESIS sectors with NACE rev 2 (2/2)
21 Construction
F

Construction

G45
G46
G47

Wholesale and retail trade and repair of motor vehicles and motorcycles
Wholesale trade, except of motor vehicles and motorcycles
Retail trade, except of motor vehicles and motorcycles

I

Accommodation and food service activities

H49

Land transport and transport via pipelines

H50
H51

Water transport
Air transport

H52

Warehousing and support activities for transportation

H53
J58
J59_J60
J61

Postal and courier activities
Publishing activities
Motion picture, video, television programme production; programming and broadcasting
activities
Telecommunications

K64
K65
K66
L
N77

Financial service activities, except insurance and pension funding
Insurance, reinsurance and pension funding, except compulsory social security
Activities auxiliary to financial services and insurance activities
Real estate activities
Rental and leasing activities

J62_J63
M69_M70
M71
M72
M73
M74_M75
N78
N79
N80-N82
S95
S96

Computer programming, consultancy, and information service activities
Legal and accounting activities; activities of head offices; management consultancy activities
Architectural and engineering activities; technical testing and analysis
Scientific research and development
Advertising and market research
Other professional, scientific and technical activities; veterinary activities
Employment activities
Travel agency, tour operator reservation service and related activities
Security and investigation, service and landscape, office administrative and support activities
Repair of computers and personal and household goods
Other personal service activities

O
P
Q86
Q87_Q88
R90-R92

Public administration and defence; compulsory social security
Education
Human health activities
Residential care activities and social work activities without accommodation
Creative, arts and entertainment activities; libraries, archives, museums and other cultural
activities; gambling and betting activities
Sports activities and amusement and recreation activities
Activities of membership organisations

22 Distribution

23 Lodging & Catering
24 Inland Transports
25 Sea & Air Transport

26 Other Transports
27 Communication

28 Bank. Fin., Ins. & Real Est.

29 Other Market Services

30 Non Market Services

R93
S94
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