NISTEP NOTE (BU3E D=6 DEIE) No.6 |

MERFEIREDEFHIZROFTE
(EFR> RO LRERSR)

2013 % 11 A

XERRIFE BPET - AT BERBZRR

FIREAETITIL—T



NISTEP NOTE(BUR D= DEZ) L. BZHEMA/AR—L a3V BRIZEFTATBED=HDORZEIZ
BT B R LT 2 FREROEEZDEETHEONEROT —2FIIONT, ERELTH
BREICLIERIZRHE T B -OICYEEHT-EHTT,

NISTEP NOTE (Science of Science Technology and Innovation Policy) No.6
The result of the International Symposium on Assessing the Economic Impacts of Public R&D
November 2013
3rd Policy—Oriented Research Group
National Institute of Science and Technology Policy (NISTEP)

Ministry of Education, Culture, Sports, Science and Technology (MEXT)

Japan

AE PN St =R A e L N =28 UF] VY —F &aL P LT o Z RS it ~d 2012
FEFEDORFCTIVEONT5E R A | BHREI - IR BOR AT N B LD 7= 0T,
AERO5 AZEToBIIIE. HZ RO ET,




HRFARFEOREFNNROFME (R RO LEERER)
SCEFEE BREIN - A INBORIT SRR 56 3 BRAATgES L —
oE

UHFZERT T, SCERMEE ORFRENA /) _R—2a BURICB D TR O OF: | HEtEF D
T T, w7 ufREET LM EFE A ORRIFRINRZ T DTG R A BORNLZE~EAL
TV T2 OFFEFFEA L TWD,

ZOFEMZEDO—EEELL T, 2013 4F 3 AT, EU X° OECD (23 THFFEBRFE 5 E DR 2R 04T &
OZDBUR~DE M E DL FEBEZRIEL ., [EEEY — 27 ay 7 TR E O N R EE
T VOB N AT T R ONERRS AR DT W 2B 58 5 & O R85 B R D FEATG ) A B L | AfF5E
B R G DI B F DR E THESCEUIR ~DOIE H T T 2 B2 RO DS LT,

The result of the International Symposium on Assessing the Economic Impacts of Public R&D
3rd Policy-Oriented Research Group, National Institute of Science and Technology Policy (NISTEP), MEXT
ABSTRACT

As part of the Ministry of Education, Culture, Sports, Science and Technology (MEXT) of “Science for
RE-designing Science, Technology and Innovation Policy(SciREX)” project, NISTEP has been conducting
macroeconomic analysis of the impact of research and development (R&D) investments to support related
policymaking.

On March 2013, NISTEP was holding international symposium and workshop in the presences of experts
conducting similar/related R&D economic impact analyses to support policy formulation in the EU and
OECD in order to provide the participants with deeper understanding of case examples for R&D economic

impact analysis and their essential contribution to effective policymaking.
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There are several initiatives across OECD and other countries to establish intelligence systems aimed at
supporting evidence-based policy making in science and innovation for the benefit of the population at
large. The OECD Innovation Strategy called for increased efforts to implement ex-ante and ex-post policy
evaluation. Evaluation and impact assessment are components of the evidence-based policy making cycle,
as exemplified by the standard ROAMEF (Rationale, Objective setting, Appraisal, Monitoring of
implementation, Evaluation, Feedback) cycle. Impact assessment requires the joined-up implementation of
appropriate methodologies, data infrastructures and suitable governance mechanisms.

STI policy impact assessment is, compared to other policy areas, particularly challenging. The ultimate
consequences of STI policies can be highly diffused and will often take long time to materialise into
measurable outcomes. Attributing impacts through comparisons with counterfactuals requires assumptions
and drawing on evidence from a wide body of empirical and conceptual literature. For this reason, it is
important to focus efforts to carry out empirical assessment on the relevant outcomes of interest at the
appropriate stages of a programme or policy. Measurement needs to be aligned to the likely timing of
impacts and the process of knowledge diffusion, paying attention to the wide range of possible relevant
outcomes, including unintended effects, lack of additionality and displacement. A comprehensive
measurement of inputs is a necessary but not sufficient condition for a data infrastructure to support impact
assessment. Outcomes also need to be considered across the relevant populations. In order to be in a
position to draw inferences on the causal effect of inputs on outputs, appropriate research designs will also
be required, linking data at the level of the decision making units, e.g. the firms or the individuals who
make S&I decisions.

As part of its programme of work, the OECD is making an effort to link data across different
measurement frameworks, to support the analysis of linkages and the study of the relationship between

innovation inputs and outputs. In addition to citation linkages, human mobility and other novel types of



records should also play a key role in tracking impacts.

There are a number of methodological tools to address impact questions, using reduced-form or
structural approaches. Meta-analysis of existing literature can provide relevant calibration parameters to use
in impact assessment when a full direct assessment is not possible. Several methodological problems
impact on the reliability of some “off-the-shelf” spillover coefficients and their applicability to the
assessments of interest. Macroeconomic modeling in STI is still in early stages of development, partly held
back by a number of factors, including difficulties in verifying the performance of the models on an ex-post
basis given the highly persistent nature of some of the STI data. Macro models can nonetheless be
particularly useful for illustrative purposes as long as the fundamental assumptions driving the results can
be succinctly explained and justified to capture the more salient phenomena. There is a risk that these
models may be misused or its outputs misreported to create a false sense of security in projections or are
used to obfuscate hard to justify assumptions. There are examples in other policy areas where the use of
macro models, within an appropriate governance framework, has been instrumental in driving forward
important policy discussions.

From an OECD perspective, the current focus is on addressing the challenges that prevent the adoption
of state-of-the-art data and analysis infrastructures that support internationally coordinated efforts to
understand global STI dynamics and the role of policies. This is mainly done by demonstrating the benefits
of innovative approaches for new indicators and multi-country analysis, proposed improved measurement
standards and facilitating the exchange of experiences across all parties involved in the STI evidence
agenda. Building a culture of analysis and evaluation among STI decision makers is fundamental for
ensuring that the efforts being made in carrying out impact assessments in a robust way can help improve

their effectiveness and usefulness for the population at large.
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In the EU, for any policy making, an assessment of potential impacts of different policy options and
comparison of their advantages are called for. Impact assessment implies that there is a need to identify not
only the impact of continuing current policies in the future but also to present multiple options for which
needed is to identify what could be the impact and compare among the options so that policy makers make
their decision based on an objective assessment. This process is called ex-ante impact assessment and any
policy in the EU must undergo this process. After the implementation of the policy there must be an ex-post
evaluation. The Impact Assessment Board, which includes several members of the Commission, analyzes
each impact assessment and provides an objective assessment of the quality of the impact assessment. The
Board issues every year a report on the quality of the different documents. The analysis of these reports
shows that in many cases the social and environmental impacts are not sufficiently addressed in the impact
assessments, and in some cases the economic impacts are not sufficiently explored.

The Commission’s proposal Horizon 2020 — the future Framework Programme to strengthen the EU
global position in research, innovation and technology -also must go through this assessment process.
Research and development policy and the research system in Europe are very different from the Japanese
ones. In the EU the research system is composed of EU 27 national research systems and some cross border
operations. In several countries the R&D policy is decided at the regional level. The Commission’s
proposal in Horizon 2020 requests a budget of 80 billion euros for the period of 2014-2020. This

investment is expected to be accompanied by other types of policies like structure policies. This may mean



fostering investment in some specific areas in some specific regions so that they can catch up in the future.
The Commission’s proposal is aligned with the Europe 2020 Strategy, the strategy for smart, sustainable,
and inclusive growth. Research and innovation is an important component for smart growth, responding to
the need to create more jobs and growth. Horizon 2020 — the name of the future Framework Programme-
also seeks to strengthen the EU global position in research, innovation, and technology.

For assessing impact of Horizon 2020, the Commission uses the model called NEMESIS, which is a
macro-economic model to simulate economic impacts of research and development. This is a modular
macro-econometric system in which European countries are included. For each country there is one main
economic module which can be linked to other more detailed modules; as for example the one tackling
energy and the environment or the one on agriculture and land use.

One of the advantages of NEMESIS - when comparing with other models - is that the parameters are
econometrically estimated and thus they can be updated whenever there are important changes in the
economic systems. Therefore new trends can be included in Nemesis as well as alternative mechanisms of
innovation — this is especially interesting for radical innovation — which are not constrained by strict
optimization conditions. The main module of NEMESIS includes around 56 thousand equations for 30
sectors. Some of the sectors are described in more detail in additional modules outside the core model.
Interactions between the sectors and between the countries are modeled in NEMESIS through matrixes
reflecting of exchanges of goods and services but also by knowledge spillovers. Thus innovation can take
place in some sectors even without R&I in the sector. Also, the model reflects the possibility of one country
to innovate, even without investment in R&I.

Knowledge stocks in the sectors are important factors in NEMESIS. They are determined using
information on publications and patents in each sector in each country. Spill overs between sectors and
countries are identified by analysis technology flows (estimated on the basis of patent data) and trade flows.
Thus, knowledge stocks increase when there is research and development both in the sector and in other
countries, which depends on R&D expenditures in research and decadence in the sector.

Analyzing by the NEMESIS model with the following three options, “continuation of FP7”,
“discontinuation of FP7”, and “the proposal for Horizon 2020, concluded was that the economic impacts
in the EU by “the proposal for Horizon 2020 transcends the other options, and this justifies that the
Commission put forward the proposal for Horizon 2020. National authorities tend to reduce research
funding which, in the long term, would affect very strongly the growth potential. The results by the
NEMESIS indicates that continued investing in research will induce growth and thus Europe should not
reduce research funding, which creates many jobs, and this is important, and it even creates jobs in the
short term.

Future challenges on the assessment of potential impacts of research policies by the NEMESIS are 1) a
more detailed level of analysis in terms of research funding allocation among sectors, 2) more attention to

the identification of social and environmental impacts, and 3) data availability.
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The use of evidence on R&D impact
measurement — challenges and governance

The data challenge
The estimation challenge
Concluding remarks

- A disclaimer: Perspective from current OECD
work on S&T and innovation.
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>> Background

» OECD Innovation Strategy.
— Call for ex-ante and ex-post evaluation.
— Measurement agenda.
* OECD Committee for Scientific and
Technological Policy.

— 2013/14 Programme of Work. Output result on
impact of science.

— Contributions from Working Parties, includin
NESTI. (Working Party of National Experts o
Science and Technology Indicators).

* Relevant recent work.

>> Institutional initiatives worldwide

Widespread effort to achieve a more “scientific” approach for
evidence-based STI policy making.

Engagement of scientific community to develop tools.
Some examples:
» United States: Science of science policy (SciSciP).

— National Academies project on “Assessing the Value of Research
in Advancing National Goals”.

— http://www8.nationalacademies.org/c
9472
» Japan: Programme on Science for Re-designing Science,
Technology and Innovation Policy (SciREX).
» Korea: ‘Knowledge Framework for Evidence-based Innovation
Policy Making’ (K2Base) policy.
» Europe: Several initiatives. EU2020, etc...

rojectview.aspx?key=
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Specific challenges for STI impact
assessment

is people that matter (current and future generations)
nership tends to be scattered.

» Whole of government approaches are required for policy design and impact assessment.

The impacts of innovation and innovation policies are diffused and long-term.

« Difficult to attribute impacts and give credit for success/assign responsibility for
underperformance.

The evidence sources are limited, dispersed and often hard to align and combine

« A data/analytical infrastructure needs to be in place to support evidence needs.

The scope for quantification and comparison is limited
« Qualitative evidence is important and a coherent policy narrative should be required.

A priori, most innovation policies have ambiguous, uncertain impacts on the system.

« The scope of experimentation is limited. Policies must cope with uncertainty

The “ROAMEF” evidence-based policy-

making cycle

Policy

responsiveness
to evidence

SMART

Feedback

Evaluation

Ex-ante

evaluation,
foresight

Counterfactual

IMPLEMENTATION

Monitoring

' Accountability

Think of evidence for STI policies as a virtuous circl
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One observation. Go beyond measure impacts.
Evidence of economic rationale for policy
interventions is just as important.

UK Treasury’s European Commission Systemic and institutional aspects
Green Book R&D& Innovation State Aid impacting on efficiency
(Not innovation framework
specific)
Efficiency: Positive externalities/knowledge Identify projects with high
Externalities spillovers: projects with low private spillovers?
return but high social return
Efficiency: Public good/knowledge spillovers: Balance basic knowledge
Public goods fundamental research with public good generation and exploitation.?
features
Efficiency: Imperfect and asymmetric information: Identify projects with high
Imperfect private investors may be reluctant to additionality?
Information finance valuable projects; Balance of risk-sharing and
highly-qualified personnel may be incentives?
unaware of recruitment possibilities in
innovative undertakings
Efficiency: ICoordination and network failures: Overall coherence of the
Market power Limited ability to coordinate with each innovation system, institutions
lother or at least interact — difficulties in relationships between them.
coordinating R&D and finding adequate Competition.
partners IP system efficiency

Measure - unintended effects

» Deadweight / lack of additionality: The policy
supports outcomes which would have occurred anyway.
— Poor value for money
— => Identify counterfactual
* Displacement/substitution: Positive outcomes
promoted by government policy are offset by a negative
outcome of the same policy elsewhere.

— Effects “realised” at the expense of other individuals, groups or
areas.
* Leakage: The policy benefits others outside the target
area or group.

— Science investments are particularly “leaky”, but this may be
socially optimal
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Aligning measurement to likely timing of
impacts — prepare in advance

- 0 1
Announce Announce
Competition Award

Source: Tassey (1997)

SHORT MID TERM | LONGTEl

Awardiparticipant Commercial At
characteristics - Product and
R&D partnering Process innovat
Acceleration - Licensing
Innovative Tec| I Attraction of C:
Development Strategic Allian:

- Patents Company Gro
- Publications Diffusion
- Competitive -Increased G

- Prototype p
& processes

tax base
- Societal imp!

ECONOMIC IMPACTS

Oor
more years

Post-Project Period

Many possible outcomes of R&D
investments

e Knowledge embodied in skilled people:

« university graduates, researchers, ...

e Codified knowledge:

« disclosed inventions, IP-protected. Private and public value.

New goods, services, processes and business

methods

« create value to firms and consumers.

Wider societal impacts,

« not necessarily good, not necessarily captured by prices /
transactions v
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THE DATA CHALLENGE

Measuring the inputs — macro-data

* Beyond “how much” — how are inputs distributed?
» Frascati data: focused on direct funding.

— Performer perspective. Data not uniformly available by field of
science.
— Funder perspective.
* Budgetary data-GBAORD: By socioeconomic objectives.
* Experimental approaches
— Modes of public funding of R&D:
* Project vs institutional funding.
— Towards a more complete view of support instruments.
* R&D tax incentives.

* Direct support
— R&D grants
— Purchase of R&D services by govt = R&D procurement
¢ [Other forms of indirect support such as repayable loans... ]
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> R&D tax incentives

* Direct funding of BERD mIndirect support through R&D tax incentives #No cost estimate of R&D tax incentives.

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

Source: OECD, Main Science and Technology Indicators (MSTI) Database, June 2012; OECD R&D tax
incentives questionnaires, January 2010 and July 2011, and national sources, based on OECD (2011),
OECD Science, Technology and Industry Scoreboard 2011, OECD, Paris.

DOI :10.1787/sti_outlook-2012-graph3s-en

Government funding of R& in higher
education, by type of funding, 2008

% I Government funded, institution-based Government funded, project-based

«
F & &0 & F e ey ¢

Source: OECD, based on experimental data from the project on public
R&D funding, 2009/10.
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Results: allocation of government funds for
R&D, by type of instrument, 2010

100% T
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% T T T T T T
BEL CHE IRL ISR NZL

CAN* USA**

B R&D contracts ®Funds for intramural government R&D  m Other, including grants

Notes: Percentages refer to % of government budget appropriations or outlays on R&D (GBAORD)

Source: Unless otherwise stated, from OECD/NESTI survey on modes of public R&D funding. Based on GBAORD
data. Nov2012-Jan2013

(*) CAN : OECD calculations based on statistics on Federal Funds for R&D (Statistics Canada)

(**) USA: OECD calculations based on own estimates of Federal procurement of R&D (drawing on FPDS) and NSF
estimates of total Federal funds for R&D. Using different sources may overstate R&D contract share.

Measuring the inputs — micro data

« Limited public disclosure of public funding
information, especially at micro level.

* Micro-data necessary for analysing the behaviour
of decision making units.

* Also for constructing relevant indicators.

+ Admin R&D funding data at micro level is not
recorded in inter-operable or comparable ways.

* R&D survey micro-data are systematically under-
utilised.

» Within countries, data often held at disparate, un-
connected databases.
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Measuring the linkages and diffusion

Public funding Acknowled Scientific ~  guientists Crchaias
data -gements  publications

Citations $
Patents

Collaboration

___— Inventors

Business R&D and Input-output
innovation data linkages
Public
: Mobili
procurement Business expenses & L - ezgrl (;;y
records performance data

The OECD is currently working on a number of these linkages.

Considerable effort is required, e.g. researcher and inventor disambiguation.

These efforts need to be better coordinated: nationally and internationally

Some require new protocols. Traditional sources are not designed to capture linkages.

IMPACTS ESTIMATION AND

MODELLING
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Estimating economic returns to R&D

» Approaches

— Tobin Q. (requires direct value measure
available, only applies to private return)

— Econometric
 Estimation object:

— Production function/dual approach.

— Transformations:  Ajgy, - a+ sAlogX + ,,% + Aug
« Level of analysis ’

— Plant/Firm/Region/Industry/Country.

log Y = Blog X + ylog Ky + a; + uy

Measurement and estimation -
problems

* Double counting.
— R&D comprises human, capital and other costs already included in other
inputs.
+ Same problem applies to other forms of capital.
— Output measures will include measures of R&D output measured at cost,
e.g. R&D costs capitalised in companies or national accounts. (Y’=Y+R)
— R&D resources spent to create an asset for future production. The K asset
is an output subject to uncertain obsolescence.
* Conceptually correct way to think about this requires working with
multiple outputs and inputs — but data may not be available
— Knowledge production = f(inputs devoted to K production) --- the inputs

may not be easily separable. Measurement of K output at cost as K
typically not produced as an external service.

— Production of other goods and services Y= f(other inputs, notional
services of R&D capital accessed by unit).

— Need to pay attention at what the estimation effort is attempting to
identify. Rate of return analysis should focus on relationship :

Y ~ R&D services, conditional other inputs
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Private returns - literature

» Alston et al. (2000). Meta-analysis of rates of return in
agriculture. 65% ARR.

» Hall, Mairesse and Mohnen (2010) review of the literature.

* Moen and Thorsen (2012). Meta-analysis, and evidence of
publication bias, based on 94 estimates from 41 studies.

(1 (2) 3)
Rate of return to R&D Elasticity of R&D Elasticity of R&D
Level dimension Temporal dimension
Number of effect estimates 32 32 30
Mean effect estimate 0.19 0.10 0.07
(0.15) (0.05) (0.08)
Median effect estimate 0.210 0.103 0.045
Min effect estimate -0.475 0.014 -0.003
Max effect estimate 0.420 0.216 0.328

Social returns: A model of R&D spillovers

Fim1 | private_
Profits | return
Eirmq New Better
A Products;
RaD  [~>|Knowledge > " oo i
Costs
Other
Fims'
Profits
spillover | soclal
Source: A. Jaffe. gap | retum
Other
z Firms'*
etter Profits
gmg, Products;
Lower
i Costs Customer
Benefit
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>> Elements for analysis

« R&D Elasticity — own and external
investments

» Depreciation / obsolescence

e Rates of return
— Ex ante
— Ex post

Methodological problems with social
returns estimation

 Industry level / spatial approaches.

Insufficiently accurate knowledge flow
matrices.

Knowledge spillovers not separated from
other interactions.
Accuracy of estimates often overstated.

— Standard errors need adjusting for limited
variation. (See Moulton)

Conceptual / reflection problem.
— y=f(Y); Y=sum(y) (See Manski)
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Social returns - literature

» Review by Hall, Mairesse and Mohnen
(2010).

* Bloom, Schankerman and and van Reenen
(forthcoming Econometrica).
— Product space and tech space proximity to

separate product rivalry (business-stealing)
and technology spillover effects.

— Instrument R&D with state-level variation in
R&D tax incentives.

Macroeconomic modelling approaches

» History:

- Tinberggn original work. Klein’s Wharton LINK model. Widespread use by
central banks. Lucas critique -> Incorporation of Rational Expectations in
various forms / move to DSGE with microfoundations and VAR models.

» Important features:
— Capture complexity / feedback flows in the economic system.
— Potentially influential in extending policy debate. E.g. UK Stern Review.
— Link to growth theory. Endogenous approaches.

— Useful conduits for thought experiments. Show link between model
predictions to assumptions. Make trade -offs explicit.

* Some drawbacks
— Difficult to explain and justify to users (decision makers and public)
+ transparency challenge — open source models?

— Applied inconsistently with policy rationale — e.g. where are the
asymmetries? Role of innovation finance.

— Some crucial feedbacks ignored? E.g. endogenous depreciation rates

— GE approaches potentially less informative in current economic conditions
of spare capacity among many OECD countries.

— Potential misuse by “comms” operations. Towards an impacts “arm race”
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Examples

* Recent examples.

— Integrated macroeconomic models with
endogenised “innovation” modules -
NEMESIS.

* Public, sector’s, other sectors’ and foreign R&D
stock -> Ch. K-> Product / process innov -> TFP
and quality of output.

* Particularly important for long term scenario
building for environmental policies. Used for ex-
ante assessment of EU-level R&D funding — vis a vis
competing R&D funding scenarios.

— Rhomolo model. Spatial (regional) focus.

Macro modelling applications at OECD
— Environment Directorate

Currently, the main environmental-economic modelling work of the OECD is aimed to assist
governments in identifying least-cost policies or policy mixes to reduce greenhouse gas (GHG)
emissions, and assesses the cost and impacts of possible post-2012 international frameworks.

http://www.oecd.org/environment/indicators-modelling-outlooks/environmental-
economicmodelling.htm

ENV-Linkages model

The ENV-Linkages model : A recursive dynamic neo-classical general equilibrium model (GE).
Global economic model built primarily on a database of national economies. The model
represents the world economy in 15 countries/regions, each with 22 economic sectors.

The baseline projection describes an internally consistent set of trends of all economic and

environmental variables. The baseline assumes no new policies for the environmental issues
addressed and thus provides a benchmark against which policy scenarios can be assessed.

ENV-Growth model

Two-sector model that aims at projecting GDP and per capita income levels for all major
economies in the world (currently more than 175 countries).

»  The model is based on conditional convergence between countries in the main drivers of economic
growth: labour, human capital, physical capital, natural resources and total factor productivity.

»  ENV-Growth is used in the construction on the so-called Shared Socioeconomic Pathways (SSPs)
for climate change. Preliminary results of these projections are available
athttps://secure.iiasa.ac.at/web-apps/ene/SspDb.
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Economics department — OECD
Economic Outlook

 Eclectic approach
— Experts opinion
— Various types of modelling
— Financial conditions indices
— “High” frequency data models
— 50 year projection model

Source: http://oecdinsights.org/2012/06/29/economic-models-used-
in-the-oecd-economics-department/

//

CONCLUDING REMARKS
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>> Data needs for improved analysis

* Understanding linkages

— How do people with specific skills move?
* From research base to other sectors, including graduates.
* Across firms and sectors
— How does knowledge flow?
* Collaboration networks
* Citation networks (science-science, science-tech, tech-tech)
» Kflows to those who do not publish/invent —e.g. practitioners
* Commercial transactions (e.g. as input / output)
— How does funding flow?

* Which individuals, companies and organisations are the
ultimate recipients of public support from multiple sources?

e How are those funds used?

+ Systematic tagging of funding source in outputs, e.g. scientific
publications and databases.

>> Macro models and STI

» Impending capitalisation of R&D in national accounts
could prove a game changer in this domain.

— R&D more relevant to economic policy makers

— An opportunity for STI policy makers to engage with
econ/fin ministries.

— Potential basis for new round of higher quality data
analysis, modelling and simulation.

— But not answer to policy makers questions.
» Look for the relevant model to each specific policy
question.

— Likely that many issues will still require a micro-
approach.
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>> Final comments — some priorities

* Development of rich and connected data, at least as
good as available in other policy-making areas

* Identification of policy experiments that allow
identifying causal effects

* Build evidence culture in policy-making circles,
incorporate in the policy cycle — manage potential
misuse of evidence

» Apply appropriate set of techniques to analysing the
data. Combine micro/macro; partial/ general
equilibrium. More sophisticated is not necessarily
better. Approaches fit for purpose.

* Be aware of limitations of quantitative approaches.
STI investments more like options in risky portfolios
Role of narratives and scenarios.

)

THANK YOU.

Contact:
Fernando.galindo-rueda@oecd.org
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R&D policy in the European Union

Investment in R&D s part of the
solution to exit from the economic
crises

2,5 1

Average R&D investment, 2004-2009

50 40 30 20 A0 0,0 1,0 2,0 3,0 4,0 5,0 6,0
GDP growth, 2010
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The European research system

Each country has its own national Research and
innovation structure

The European Commission supports Research and
innovation through the Framework Programme of
research

e So far, it constitutes around 7 % of EU GBAORD

Horizon 2020

Commission proposal for a 80 billion euro research and innovation
funding programme (2014-20)
Part of proposals for next EU budget, complementing Structural
Funds, education, etc.
A core part of Europe 2020, Innovation Union & European Research
Area:
e Responding to the economic crisis to invest in future jobs and
growth.
e Addressing peoples’ concerns about their livelihoods, safety and
environment.
e Strengthening the EU’s global position in research, innovation
and technology.

Research &
Innovation
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Impacts of R&D investment at
EU level

Preliminary considerations

Specificities of R&I
Systemic policy approach
Multiple objectives

No single methodology addresses all needs of policy
makers throughout the policy cycle

Research &
Innovation
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IMPACTS: Crowding-in

Academic economics literature has demonstrated
that public subsidies for R&D produce crowding-
effects, i.e. have a positive net effect on the total
availability of R&D funding, and that these
crowding-in effects are larger for collaborative
research.

An econometric analysis of Community Innovation
Survey micro-data has concluded that FP support
has a crowding-in effect on the level of companies'’
R&D investments 9

IMPACTS: Additionality

Econometric analysis showed that the FP produces
output additionality — a positive impact on the
innovative sales of firms participating in the FP

Small and medium-sized enterprises indicated the
most positive results in terms of innovation in FP
projects

Almost half of industrial organisations participating
in the FP expect commercial returns within 5 years
of the project. 10
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IMPACTS: Innovation

The FP promotes innovation: positive and
statistically significant effect on companies’
innovative sales. The impact is stronger for radical
innovation than for incremental innovation

The FP promotes cross border collaboration:
The positive effect is partly due to the positive
effect on collaboration: company collaboration, not
only at EU level, but also at national and, more
strongly, at international (beyond Europe) levels.

How are the impacts of R&D
investment at EU level
projected in the future?

12
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Two levels of intervention

Level of funding
Areas where funding is allocated

The latter influence:

Crowding in factor
Multiplier

13

How is impact estimated?

Different scenarios are simulated with a macro-
econometric model

Combine:
Different funding levels
Different crowding in factors
Different Multipliers

14

Research &
Innovation
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Nemesis: main characteristics (1)

The NEMESIS model system is a modular system
for each European country

Countries are represented individually by one main
economic module linked to three specific modules:
energy and environment, agriculture, land use,
which are interactively linked with the main
economic module

15

Nemesis: main characteristics (2)

The model is mainly econometric, but some
mechanisms are calibrated using the results of well
proven econometric literature (i.e. endogenous
technical change)

The econometric character of the model allows its
adaptation to past conditions observed in the
economy but it also allows the inclusion of
alternative mechanisms of innovation, which for
instance are not constrained by strict optimization
conditions
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Nemesis: main characteristics (3)

The model, adapted to “structural” policies,
includes 30 sectors for the core economic model
These sectors could be detailed through the
inclusion of linked modules

Interactions between sectors are reflected in the

model by exchanges of goods and services and by
knowledge spillovers

17

Nemesis: main characteristics (4)

The “crowding-in” effect is exogenous in Nemesis.
At a European level, investments in research and
innovation appear to induce higher leverage
effects because of the network effects and of the
transfer of best practices

Many of the new initiatives on joint technology

development and research policies, as the

European Research Area creation, aim at increasing
this leverage effect

18
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Nemesis: main characteristics (5)

Knowledge spill-overs are a second important factor
in Nemesis

The impacts of innovation in the model depend not
only on R&D expenditures of the sector, but also on
the knowledge spill-overs coming from others

sectors, other countries and public research centres

This implies that innovation in a sector can also
happen without R&D expenditures in the sector

In NEMESIS, the knowledge "content" of a sector '
produces innovation

Nemesis: main characteristics (6)

Inter-sector spillovers reflect technological flows
estimated on the basis of patent data

External spill- overs are estimated on the basis of
trade flows

20
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How is "knowledge" stock generated?

R&D Stock of

Scrapping —\ Foreign Sectors
R&D Stock of
Sector i KNOW
Public R&D Stock

R&D expenditure / 1

of Sector i Technology Flow R&D stock of
Matrices other Sectors

21

Nemesis: main characteristics (7)

The last important factor is the economic
performance (productivity) of knowledge

This is calibrated in the NEMESIS model using
econometrics based on R&D performance

22

Research &
Innovation
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European
Commission

Example of results: Horizon 2020

Impact of the different options on GDP
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Impact of the different options on Employment
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Research &
Innovation
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European
Commission

Example of result: counter-cyclical
impact of R&D

Evolution of GDP (Billion € 2000)
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European
Commission

Example of results: European
Research Area
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Future challenges

Sectoral differentiation
e Inclusion of "bottom-up” models?

Identification of more detailed social and
environmental impacts

Availability of data

29

Thank you for your attention

Daniel.Deybe@ec.europa.eu

Research &
Innovation
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Some references

Horizon2020 Impact Assessment

http://ec.europa.eu/research/horizon2020/pdf/proposal
s/horizon 2020 impact assessment report.pdf#view=f
it&pagemode=none

Horizon 2020 Impact Assessment Annexes

http://ec.europa.eu/research/horizon2020/pdf/proposal
s/horizon 2020 impact assessment annexes.pdf#view
=fit&pagemode=none

Nemesis website

http://www.erasme-team.eu/modele-economique-
econometrie-bienvenue-vpl.html
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Medical Care and Health Expensesb‘ Power
Other non-durable goods

Communication

Recreation
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\ Other Goods and Services

Expenditure in Restaurants, Cafés and Hotels
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