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Abstract in English

Using the CGE model WorldScan, we assess the befefithe EU member states of jointly
reaching four of the Lisbon targets (i.e. 70% empient, skills upgrades, increased R&D
expenditures and administrative burden reductidrbé6), compared with the alternative when
each country unilaterally pursues these reformgh\ttiis approach, we estimate the associated
international spillovers of joint EU coordinatioBpillovers associated with R&D expenditures
are a key factor. When the R&D target is jointlaeched in the EU, output almost doubles and
consumption experiments an even greater incredseoiher three targets also produce positive
spillovers, but of a much lower magnitude.

Key words: International Policy Spillovers, CGE models, R&Dligwers
JEL code: F42, C68, 033

Abstract in Dutch

Wij evalueren de voordelen voor de EU-lidstatengemamenlijk vier Lissabon-doelstellingen
te halen (de werkgelegenheidsdoelstelling van #&,verbetering van de vaardigheden,
0&O0-uitgaven tot 3% van het BBP, en een 25% vereiiimdy van de administratieve lasten).
De uitkomsten worden vergeleken met de situatieiwake landen deze hervormingen alleen
doorvoeren. We maken gebruik van het toegepasteragn-evenwichtsmodel WorldScan.
Met deze benadering bepalen we de spillovers vaargenlijke codrdinatie in de EU.
Spillovers die gerelateerd zijn aan O&O, zijn caadi Als de O&O-doelstelling gezamenlijk
wordt gehaald is de toename van productie twee rmahbog als wanneer landen deze
doelstelling alleen bereiken. Het verschil in dasiamptietoename is nog groter. Voor de
andere drie doelstellingen zijn er ook positievll®gers van gezamenlijk beleid, maar deze

zijn veel minder groot.

Seekwoorden: Internationale beleidsspillovers, algemeen-eventsitbdel, O&O-spillovers
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Introduction?

A stronger emphasis on job creation and econonaie/tfr is one of the main conclusions of the
midterm review of the Lisbon strategy. It is onelud top priorities of the Barroso presidency
of the European Commission together with more ermighan implementation of the Lisbon
Agenda through national action plans. The Sapi08@&nd Kok (2004) reports constitute
important analytical building blocks underlying thed-term review. Nevertheless, several
guestions remain unanswered, such as to asselserthéts of coordinating these reform
policies in Europe.

There are several reasons why the member statdgavact together. Countries could learn
from each other, joint efforts are stimulating try on reforms, coordination could overcome
national resistance against reforms, or joint ¢faould increase the benefits from reforms. We
focus in this last reason. Thus, the central qoesif this study is to assess the benefits for the
EU member states of jointly reaching the Lisbon idge compared with the alternative when
each country unilaterally pursues these reforms.

Do structural reforms in products and labour masketone member state cause an
externality? Do other member states benefit from reforms agtidr growth in one member
state? This externality is not entirely obviouseB@ member state in which factors are fully
employed, benefit from higher growth elsewhere imdpe? Or, the other way around, is it
possible for the smaller EU countries to grow faken large members postpone reforms and
follow a trajectory with historically low growth?hEse questions are central in this study.

To estimate the spillovers associated with joinioacin the EU, we assume that member
states reach the Lisbon targets. We focus, how@vésur policy objectives: reaching the 70%
employment target, several skills targets (lesk/esmhool leavers, more graduates from
secondary education and in mathematics, sciencéeahdology, increased reading literacy,
and more lifelong learning), the 2.7% R&D expengttarget, and less administrative burdens
on companies. We focus on these objectives fobuanieasons. First, the employment target
represents the jobs pillar of the strategy. Secondhe productivity growth pillar, R&D comes
to the fore, because it is an important input imivation and it has high social returns. Third,
human capital, as a factor of production directiptcibutes to productivity growth. Fourth,
reducing administrative costs contributes to higivemwth levels by increasing competition and
smoothing the functioning of markets. Hence, thisge of applications covers the main fields
of the Lisbon strategy.

The interactions between these Lisbon policiesthadest of the economy are complex.
The effects of reaching a Lisbon target can onlyrieaningfully considered by taking account
of these interactions. Some of these interactioiiseduce the initial effects of Lisbon policies,

 This paper is an offspring of the project International Spillovers of Domestic Reforms, carried out within the Framework
Service Contract B2/ENTR/05/091 — FC of the European Commission. A summary of the results is published in EC (2007).
2 This question was also recently addressed by Sapir (2007) at a recent meeting of a working group of the Economic Policy
Committee on the evaluation of the Lisbon reforms.



while others will enforce the effects. Hence, ibidy feasible to take all these interactions into
account within a formal analytical framework in theem of an economic model: a
computational general equilibrium (CGE) model foe tvorld economy. In particular, we use
WorldScan, the CGE model developed at CPB (Legbat., 2006).

To assess the magnitude of the spillovers assdciett the Lisbon policies, we compare
the WorldScan simulation outcomes for the casesathenember states conduct Lisbon
policies simultaneously; with respect to the outesrwhen a single member state conducts
these policies unilaterally. Using this approachassess the benefits from coordination for
each individual member state. We do this exerasedch of the four Lisbon policies aimed at
increasing employment and productivity. In additia® analyse the importance of the various
inter-country linkages. The study identifies theahels, the magnitude and the distribution
across member states of the potential spillovers.

Some economistslaim that labour market reforms and product markéorms are
complementary. Are there spillovers between one tfppolicy and the impact of the other
type of policy? We provide an analysis of the ptitdrtomplementarities and also assess the
synergies between the different policies.

The main finding of the study is that the spillavassociated with R&D expenditures are
the key factor behind the joint implementation &f golicies. Not only are the spillovers
associated with R&D expenditures the largest, g R&D is the main channel from which
the other three policies spill over between menstates.

When the R&D target is jointly reached in the EUtput almost doubles and consumption
experiments an even greater increase. The new mestdies (NMS) experience significant
gains from increased R&D, not only because theyeapected to make the biggest R&D
expenditure increases, but also because they experiarge spillovers of joint EU action.
However, the spillover effects of R&D are also gahsal in small member states (e.g.
Belgium-Luxembourg, Denmark, Finland, Portugal) enehthe spillovers are bigger than the
output gains when each country acts alone.

For the other three analysed Lisbon policies thikosprs are also positive, but of a much
lower magnitude. Reaching these targets jointihenEU, on average increases output and
consumption by less then 6% according to our sitimria. The results, however, vary much
between member states. Usually smaller countridd\NtS benefit most.

The paper is organized as follows. In Section Jvesent a short literature review on
international spillovers and complementarities ofmgstic reforms. Section 3 explains in detail
the four chosen Lisbon targets and how we assueyewiiil be implemented and which
associated costs are taken into account. We th@aiexhow these policies are modelled in
WorldScan in Section 4 and in the following sectiea present the economic outcomes of the
simulations. Section 6 analyses the benefits fer8b of coordinated action. We conclude in
Section 7.

% Section 2 discusses the relevant literature.

8



2.1

International spillovers and complementarities of
domestic reforms

In this section, we overview the literature on intgional spillovers and consider the
mechanism through which domestic reforms may sp#r to other countries. In addition, we
also survey the literature that analysis the peaénobmplementarities between different
domestic reforms.

International spillovers

The literature that studies the quantitative imaice of policy spillovers between countries has
mainly focused on fiscal policy and R&D spilloveFew studies deal with the spillovers of
other economic policies. However, the presenceidi $nternational spillovers is crucial to
decide if coordinated economic policies betweemtes are necessary.

Following the work by Coe and Helpman (1995), ivisll established that the spillovers in
R&D are positive and significant. In their influéd study they find high rates of return of
R&D; both for domestic output, as well as for theernational spillovers. In addition, the
spillovers are positively associated with traderomsss.

On the other hand, the most studied case is théaafl spillovers, especially within the
European Monetary Union. Beetsetal. (2006) find significant spillovers of fiscal poilés
within the EU through changes in trade. For exampl@ermany increases public spending by
1% of GDP then foreign exports rise 2.2%. Howewéher studies find that these fiscal
spillovers can be negative in some cases, partlgutathe short run, see Gros and Hobza
(2001) and In't Veld (2004).

Concerning other economic policies, Bayowatral. (2003) find significant spillovers to the
US when market reforms are undertaken within thet& iticrease competition in the internal
market. In their study, the benefits to the USmavided by terms of trade gains.

International spillovers are of special relevanmetifie EU. Increased cross-border
integration and the existence of common institigiorcrease both the gains and the scope for
coordination of national economic policies. Wheteinational spillovers are present, the
principle of subsidiarity can by applied to shiéaision powers to the EU level (see Ederveten
al., 2006). Thus, assessing the quantitative impoetaf economic policy spillovers can
provide information about the need to coordinatkcpes within the EU.



2.2

Complementary of labour market and product market reforms

Another interesting issue is that some economlaimahat labour market reforms and product
market reforms are complementary. Are there spiie\between one type of policy and the
impact of the other type of policy? We will provida analysis of the potential
complementarities.

Recent economic studies have found complementgahbgéveen labour market and product
market reforms (PMRs). Surveying this literaturee@an distinguish three main channels.
First, PMRs can directly affect employment levé&lgoletti et al. (2001) find that the product
market regulatory environment can account for datsn of up to 3 percentage points of the
employment rate from the OECD average.

Secondly, there is evidence of synergies betwe#ntlgpes of reform. Theoretically, the
effectiveness of labour market reforms (LMRs) cardampened by high product market
regulations that constraint labour demand. AccajiginPMRs can be limited by a regulated
labour market with a low elasticity of labour suppBerger and Danninger, 2005). The
empirical evidence largely confirms these inter@atsi Using OECD panel data, Berger and
Danninger (2005) find that low levels of regulatiorthe product and labour market are
associated with higher employment growth. OECD toes with average regulation levels that
move to low regulation levels stand to gain abopefcentage point in annual employment
growth. This sizable effect is partially due to thteraction term between both reforms. Griffith
et al. (2007) conclude that product market deregulatipsdme OECD countries in the nineties
is associated with increases in aggregate employarghthe real wage. For countries with a
higher level of collective bargaining the employmefiects are more pronounced and the real
wage effect less so.

Finally, there are political economy complementesitbetween reforms. PMRs can
facilitate the implementation of LMRs. This candmhieved by increasing the effectiveness of
the LMRs (as discussed above) or by reducing tip@sifion to these reforms. For instance, if
PMRs reduce the rents associated with certainidetiythen labour unions will have fewer
incentives to benefit from those rents. The IMFQ20finds strong interactions between both
reforms with some evidence that PMRs lead to laRs, but not vice versa. Estevao (2005),
for example, concludes that the overly regulatemtipct markets in the Euro area are
undermining the effects of labour market refornmsaldynamic setting, Blanchard and Giavazzi
(2003) emphasize the importance of a sequentiadtsiral reform, where PMRs are
implemented before LMRs.

It is not clear that the complementarities mentibabove can easily be quantified in an
applied general equilibrium model. In WorldScam, daample, the unemployment rate is
exogenous. However, for each target simulatiordiseuss the associated spillovers and
synergies in light of the existing literature. Ténerall analysis of the results obtained should
lead to, at least tentative, policy recommendations
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The Lisbon Strategy: domestic reform policies in the EU

The study analyses in particular the spilloveroeisdéed with the following four Lisbon policy
targets:

Skills upgrading. Assuming that several skills &iggare attained: less early school leavers,
more graduates from secondary education, and frathematics, science and technology,
increased reading literacy and more lifelong leagni

R&D targets. Reaching a 2.7% R&D expenditure slki@DP, as announced by EU member
states in the 2006 Spring Council.

A decrease in administrative burdens on compa/iesuming a 25% reduction in
administrative burdens by 2012 as suggested bithepean Commission in its Action
Programme.

The employment target. Supposing that EU membézgsstaach the Lisbon 70% employment
target.

The productivity policies will be a mix of threelmies: increasing skills, increasing R&D
expenditures and reducing the administrative burBemaching the employment target will be a
mix of two policies: increasing labour-market peigation and lowering unemployment.

The European Commission (2004) emphasises thakile targets apply to the EU as a
whole and not to individual countries. In accordgnee follow the general rule to compute
country specific targets for all four simulatioMge set an upper limit above the specific target
and above the highest base level value (sometim@sries already in the base data exceed the
specific target). We then set the target for a tgyuoroportional to the distance of the base
level value of that country and the upper limitthis way countries that are at the largest
distance from the target have to make the lardéstt eAt the same time, because the upper
limit exceeds the target, countries that have redar exceeded the target are still assumed to
make some-although generally smalleffort.

To assess how each target will be reached and e costs involved with such policies,
this study follows closely on Gelauff and Lejouf(®). For the four Lisbon targets, Gelauff
and Lejour have derived time paths for the Listamgets. We follow these time pathsvith
only minor changes for the employment target, gdaéned below. Moreover, we also apply
the ‘lower bound’ case where the elasticity of @stic and foreign total factor productivity
(TFP) to changes in R&D stock, is on 25% of thénestted elasticities.

The current study, however, has some new and didgatures. In particular, it introduces
imperfect competition and uses the recently cordpilade in services data documented in van
Leeuwen and Lejour (2006).

When modelling the Lisbon strategy, we do not exji deal with the policies required to
reach the targets. Nevertheless, some simulatidhsapture relevant costs of achieving the
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3.1

targets. The following sections analyse each tasgparately, and in some cases, the relevant

costs involved.

Skills

As part of the Lisbon process, the Barcelona surofi002 endorsed common objectives for
education and training in Europe. The May 2003 Cdwgreed on five targets (European
Commission, 2004b) by 2010:

An EU average rate of no more than 10% early sclgaslers should be achieved.

At least 85% of 22 year olds in the European Ursbould have completed upper secondary
education or higher.

The percentage of low-achieving 15 year olds imirggliteracy in the European Union should
have decreased by at least 20% compared to the2gear

The European Union average level of participatiohifelong learning should be at least 12.5%
of the adult working age population (the age grbafween 25-64 years old).

The total number of graduates in mathematics, sei@amd technology (MS&T) in the European
Union should increase by at least 15% by 2010 wdtikhe same time the level of gender
imbalance should decrease.

To compute the impact of reaching the targets arcaiibn and training, Jacobs (2005)
developed a model, which incorporates various @sp# skill-formation needed to simulate
the targets. The model contains stylised cohort®topute the impact of reaching the targets in
2010, on the skill structure of the labour forcehe period 2010-2040. It takes many years
before the skill structure of the labour force hdfusted to the higher educated cohorts that
leave formal education. The model calculates a paté of the increase of labour efficiency
reaching the skill targets in 2010. This reduciiothe population of working age and the
progressive increase in labour efficiency is subisetly inserted in WorldScan, which
computes the general equilibrium effects of thehecation and training policies.

To get some idea of the extra costs involved imetihg by the government we used the
time inputs in Jacobs (2005). For target 2 andtadimne for schooling is needed. The
completion of upper secondary education needs egtraoling years and the same holds for
the increase for student in math and sciencesulseda general these studies require an extra
year of schooling compared to studies in arts. thaget 4 of lifelong-learning, we assume this
is mainly on the job learning so no extra costséaiching are required. Also for decreasing
illiteracy we assume that no extra education castgequired because pupils do not stay for a
longer time period at school. Of course it coulduiee extra costs due to specialized teaching,
but we do not take this into account. Data are tmabme by to estimate these extra costs and
we guess that we overestimate the costs for theother targets, 2 and 5.
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Table 3.1 present the relative increase in schgolaars in 2010 needed to fulfil the Lisbon
skills targets. Ignoring fixed costs in schoolingsipossible to estimate the extra government
costs for teaching and school buildings by relatthg average increase in schooling years to
the average costs in schooling. Because we doawat fecent and accurate data on costs per
student, our rough estimate is based on total gowent expenditures on schooling as a share

of GDP.
Table 3.1 Extra schooling years and government spending
Countries Relative increase in Government spending in Increase in government
schooling years education (% of GDP) spending (% of GDP)
EU 2.99 5.2 0.16
Austria 0.93 5.5 0.05
Belgium 3.64 6.1 0.22
Czech Republic 0.21 4.5 0.01
Germany 1.16 4.7 0.05
Denmark 1.28 8.3 0.11
Spain 5.86 4.3 0.25
Finland 2.61 6.4 0.17
France 6.36 5.9 0.38
UK 2.84 54 0.15
Greece 4.83 3.9 0.19
Hungary 0.45 5.9 0.03
Ireland 5.36 4.4 0.24
Italy 2.06 4.7 0.10
The Netherlands 2.93 5.1 0.15
Poland 2.38 5.6 0.13
Portugal 8.43 5.6 0.47
Slovakia 0.97 4.3 0.04
Slovenia 151 6 0.09
Sweden 2.54 7.5 0.19
Rest EU 27 1.44 4.7 0.07

Sources: column (2): Jacobs (2005); column (3): Eurostat 2003 data; column (4) own estimates

On average, schooling increases from 12.3 to 1@absyin Europe, which is about a 3% rise.
Since government expenditure on schooling is 5.2®P on average, then government costs
increase by 0.16% of GDP if the target is reache2Dil0. In time, it is expected that
expenditure on schooling will decrease becauseadinaer of pupils and students will drop due
to ageing. Based on the demographic patterns, diecesl the share of government spending on
education in GDP. This last pattern, in turn, restuthe increase in costs associated with
achieving the skills targets. Ideally we should oseginal costs on education instead of
average costs. Given the existence of fixed costslucation, the numbers in table 3.1 are
probably an upper bound.
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3.2

3.3

Less red tape in Europe

Firms often complain about the time and costs eolto deal with administrative activities.
To implement the reduction of administrative castWorldScan we assume that these costs
largely consist of wages for workers that firms chée hire to comply with government
regulations and to provide the government withiimfation. Reducing the administrative
burden implies that some of these workers can itorig directly to production. The reduction
therefore takes the form of an increase in labdficiency: fewer workers are needed, while
production is not affected directly. Furthermores assume that the cost reduction is achieved
by making the administrative process more effigigrdoes not undermine government
regulations.

The Netherlands is one of the very few countrigsictv currently has detailed information
on the administrative burden of government regafeti For 2002, the administrative burden in
the Netherlands is equivalent to 3.7% of GDP (oicWwiabout 40% is due to EU regulation) and
is projected to fall with 25%, e.g. with 0.9% of 8DTherefore, we use the key figures for the
Netherlands as a benchmark for the other membtersstd the European Union. To arrive at a
meaningful international comparison Kox (2005) cameld the Dutch data on the total
administrative burden with the Djankeval. (2002) data on inter-country differences in firm-
start-up costs to obtain estimates of the admatist burden per country.

In WorldScan the reduction in the administrativedaun is introduced in the form of a
labour efficiency shock suggesting that the buroleadministrative regulation depends on sales

Research and Development

Research and Development (R&D) is a key factotdohnological change, and consequently
economic growth. New technologies can boost praditiceind raise incomes. Amounting to
2% of GDP in 2003, public and private R&D expenditiare lagging behind in Europe
compared to the United States (2.8%) and the fahkedOECD (3.1%). The EU member states
proposed to raise these R&D expenditures in tregional action plans from 1.9% in 2004 to
2.7% of GDP in 2010. In the WorldScan simulatiorssagsume that the targets are reached in
2010? We do not claim that this assumption is realidtigparticular, for the new member states
current R&D expenditures are less than 1% perdeistvery difficult to increase these
expenditure levels substantially within a few yeamsl to attract or train sufficient researchers
in such a relatively short period of time.

It is well established that investment in R&D gextes international spillovers: R&D in one
country has an external effect on productivitytie tountry itself as well as for its trading
partners. Therefore, we incorporate an empiricialtien between total factor productivity

4 For some countries, these targets are reached in other years: Greece in 2015, Ireland in 2013, Poland in 2008, and the UK
in 2014.
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3.4

(TFP) growth and the growth of R&D stocks in Wortd®. We distinguish three types of R&D
stocks: the R&D stocks of the own sector, of oentors in the economy to reflect domestic
spillovers, and of foreign sectors to reflect iniional spillovers. In addition, we have
incorporated the R&D decision of firms in our motd@lsed on profit maximisation.

We take account of some of the policy costs ofadhg the R&D target by using a national
R&D subsidy to reduce the investment price for R&MDis probably underestimates the costs
for two reasons. First, we assume that the subisidgent effectively leading to more R&D
expenditure. The literature suggests this is nefctise, a part of the subsidies carry a
deadweight loss. Second, the subsidy is paid byng@isum transfer from the domestic
households in WorldScan. In practice, most taxegavportional such as the income tax, so we
abstract from the excess-burden of proportionatdax

The estimated TFP equation in WorldScan expresseisripact of a marginal increase in
R&D. The 50% increase to meet the Lisbon targabisa marginal increase at all. Hence, we
may doubt whether the extra R&D is as productivewagent R&D. For these reasons, the
elasticities of TFP to R&D stocks are calibratedrsthat the social rate of return on R&D
equals the lower bound of the estimates in theslitee (Jones and Williams, 1998).

To take country differences into account, we cqueportionally the gap between current
R&D spending and the country-specific target byéasing R&D expenditure between 2005
and 2010. Countries with initially less spendingRafaD have to increase their R&D effort
substantially, while countries with initially higR&D spending face less ambitious targets.

Since countries face different initial values amdgosed targets, the overall effects of
increased R&D spending can differ substantially bedause of several factors. To simplify the
analytical interpretation of these results, we earichn additional exercise were R&D
expenditure is increased by 20%or all countries with respect to the 2010 baseline values.

Employment policies

A very important goal in the ‘jobs and growth’ s&rgy is the employment target. It is set at
70% in 2010, which implies that 70% of the popuaatbetween 15 and 64 aged should have at
least a part-time job. The employment policies w#la mix of two policies: increasing labour-
market participation and lowering unemploymentpiavious work for the commission CPB
has derived time paths for the targets on labouketgarticipation and unemployment for
each member state such that in 2010 the 70% emplotyrate goal is met (see Gelauff and
Lejour, 2006).

The difficulty in obtaining this target dependstbe baseline. In 2005, the employment rate
was about 64% and is expected to increase eveoutigpecific Lisbon policies because of
increased participation of women and elderly atltéfur market. With respect to
unemployment we use a recent baseline from NiGE&@| and Kirby, 2007). This baseline

®In the Appendix, we present the results when the upper bound elasticities of TFP to R&D are employed.
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starts at 2006 with unemployment at around 7.4eyeege points, and over the first 7 years
takes account of both a slow return to equilibriomtput and employment from the current
situation where there may be some spare capaditgmployment slowly trends downwards on
the baseline because of the impacts of policied) as the Hartz reforms in Germany that are
currently implemented. This would still leave EUanmployment at around 6.5 percentage
points in 2025. This is not sufficient to meet #raployment target, labour market participation
has to be increased as well.

We have simulated an employment scenario with asirg participation rates for women
and elderly workers and less unemployment. The 6%loyment target has to be reached on
average in the EU. To derive country-specific tésge/e set an upper limit for the employment
rate of 75%. Each country will proportionally re@uihie gap between the maximum of 75% and
the 2003 rate. This implies that a country witlow Employment rate, such as Poland, still
faces a very ambitious target, but it will be lowlean 70%. Countries that already have met the
70% target also increase employment to some eXtenthe years after 2010 we assume that
the unemployment rates and the age-specific labwarket participation rates per gender stay

constant.
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The WorldScan model and the international spillovers
channels

The analysis will be based on the CPB WorldScaneh@gjouret al., 2006). WorldScan is a
multi-sector, multi-region Computational Generalitiprium (CGE) model. It is developed to
study long-term global issues, such as globaliradind climate change policy. The model
builds upon neoclassical theory, has strong mioroiflations and solves for the equilibrium
that maximizes welfare across the entire econoniyjest to technological constraints and
budget constraints, among others. For this pagicapplication, the basic version of
WorldScan is extended with endogenous R&D decisamisspillovers, and with imperfect
competition.

In WorldScan we deal primarily with four spillovemsechanisms: R&D, terms of trade,
export demand and capital market spillovers (Legnat Tang, 2004). When the country
increases its production and exports, it is expktdebserve losses in its terms of trade vis-a-
vis its trading partners. However, if the expordrgase is simultaneously experienced by most
trading partnersas is expected to occur in member states aftanabt) policy reform+ then
the terms of trade do not deteriorate as much #savinilateral reform. Therefore, there is a
positive spillover associated with this channeb@ly related, when a country grows it
increases its export demand and this benefitsaitBrtg partners, creating positive international
spillovers.

On the other hand, there is a negative spillovertrarism through the capital markets. The
production shock can be transmitted to other céemthrough an increase in the international
interest rates. However, if capital markets aratiretly well integrated, then it will be easier to
absorb the production shock and downplay the negapillover associated with higher interest
rates.

Finally, R&D expenditures in one country can traitgositive spillovers to other countries,
in particular when both economies are close tragengners. These conclusions are based on
the literature that followed the influential stubly Coe and Helpman (1995), which was
discussed above. The particular mechanism throudgbhwR&D spillovers are endogenously
determined in WorldScan is explained in Gelauff aegbur (2006) and Lejoust al. (2006).

To summarize this mechanism, for each country tbhavth in sectoral TFP is associated
with the overall R&D stock of that country andfitading partners. The specific elasticities for
each region follow econometric estimations of tlationship between these R&D stocks and
TFP growth. The costs of increasing R&D expendiwase modelled with a governmental
subsidy to the rates of return. However, therereasons to believe this can be an
underestimation of these costs. To compensatdi®fdactor, we use the lower-bound estimates
of these elasticities to compensate for the pdggkiof higher costs. Finally, welfare changes
cannot be directly obtained from WorldScan. Howepeivate consumption is a proxy for
welfare in WorldScan, since it takes into accotetfinal expenditure possibilities of the
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representative household. In the case of R&D exipamed, this is reflected in lower
consumption levels due to the high subsidies tleahacessary to increase R&D levels, which
in the end are paid by the households.

In Table 4.1 we summarize the four spillover medsias present in WorldScan. When the
home country is implementing a policy reform thedults in a positive production shock, its
private consumption (used as a proxy for welfaigally increases. However, through the
terms of trade channel there will be an indireardase in consumption, while the R&D
mechanism provides an indirect increase (columiVhen the foreign country is passive while
the home country is acting (column 2), then theifgm country experiences positive spillovers
associated with terms of trade gains, an increasgport demand and R&D spillovers; but a
negative impact through the capital market. Acawgtii, the results for both countries acting
together are given in column 3, while the typepifigvers for the home countryassociated

with collective actior are given in the last column.

Table 4.1 Spillover mechanisms in WorldScan, as expected private consumption changes

Spillover Changes in (acting)  Changes in (passive) Changes if both Type of spillover for
channel home country foreign country  countries act together home country
Terms of trade - + 0 +
Export demand 0

Capital markets 0 - - -
R&D + + ++ +

The scenarios will run until 2040, but we presemiutation results for the period until 2025.

We run the scenarios for a maximum number of ecansertors and regions. Because most of
the policies are not sector-specific, we conceeteaait the national effects for all countries.
Consequently, this version of the model will bérin regional detail but less so in sectoral
detail. The regions and sectors distinguishedimgtudy are based on the GTAP6 database.
The GTAP6 database contains input-output table87aegions and 57 sectors and bilateral
trade data connecting these input-output tables.

We distinguish 23 regions and 10 sectors (see ThaB)e All EU countries are modelled
separately, except for Belgium and Luxembourg dedrégion: RestEU27, which comprises
the three Baltic States, Cyprus, Malta, Bulgarid Remania. Moreover, we distinguish the
United States, Rest OECD, and Rest of the World{RR@-or each region, we distinguish 10
sectors. These consist of agriculture, energy (@mynenergy and electricity), four
manufacturing sectors (high, high-medium, low-mediand low technology) and three
services sectors (transport, other commercial @hdrip The last sector is the R&D sector. It
deviates from the other sectors in the sense thatsgume that there is no international trade in
R&D goods.
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Table 4.2

Austria

Belgium-Luxembourg

Czech Republic
Germany
Denmark

Spain

Finland

France

United Kingdom
Greece
Hungary
Ireland

Italy

The Netherlands
Poland

Portugal
Slovakia
Slovenia
Sweden

Rest EU27

United States
Rest OECD
Non OECD

Agriculture

Low-tech manufacturing

Medium low-tech manufacturing
Medium high-tech manufacturing
High-tech manufacturing
Transport services

Other commercial services
Other services (government)
Energy

R&D

Overview of regions, sectors and production inputs in WorldScan

Value added
High-skilled labour
Low-skilled Labour
Capital

R&D stock

Fixed factor

Intermediate goods

Agriculture

Low tech manufacturing

Medium low-tech manufacturing
Medium high-tech manufacturing
High-tech manufacturing
Transport services

Other commercial services
Other services (government)
Energy

4.1 Baseline

In order to evaluate the impact of the various tislpolicies, we have developed a baseline in

which these goals are not implemented. The basdéseribes a time path of economic

development between 2006 and the final year osonulations, 2040. The differences

between the policy variant simulation and the basakpresent the effects of implementing the

Lisbon policy.

The baseline has to fulfil certain conditions. Eiishas to comply with recent economic

developments. The starting year of our simulatisrZ001, because that is the latest year for

which data are available to calibrate the modeéréfore, the time path between 2001 and

2006 has to include the accession of the new mesthtss to the internal market. Moreover,

we expect some catching up of these countries tisihie old ones. Second, the baseline has to

be neutral with respect to the implementation efpblicy variants. If we would incorporate a

large increase in skills or increase in R&D expéumdis in the baseline, it would become easier

to reach the Lisbon targets. This means that weadimoderate economic growth within the

EU in the baseline.

Taking in mind these considerations, our basebrwuilt upon one of our long-term scenarios

for Europe. CPB has developed four long-term sdesaf the European economy (Lejour,

2003). As a starting point for our baseline we ehthe Strong Europe scenario. In this
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4.2

Figure 4.1

4% -

scenario economic growth in Europe is moderateraarkets integrate further, regionally and
globally. Below we describe some of the charadiesgf the baseline.

Macroeconomic characteristics of baseline

Population grows slowly within the EU due to agifggure 1 shows that population growth
declines in time from 0.35% per year to zero. k& @entral and Eastern European countries
population will diminish. The population project®mare derived from Eurostat (2002) for the
EU15 countries and the United Nations (2002) ferdther member states.

Annual growth rates for the EU27, 2002-2040

-1% T

2002

2006 2010 2014 2018 2022 2026 2030 2034 2038

consumption ——--employment ------- population —-—-- GDP —x— exports

Source: WorldScan simulation

GDP growth slightly decreases over time due todigngline in population growth. GDP growth
per capita is more or less constant. Between 20612805 GDP growth will be targeted on the
actual numbers of the World Bank (2006). From 266®&ards we assume a constant growth of
total factor productivity. This leads to a GDP papita growth rate within the EU of about
1.9%. In most new EU member states on averagethrgvabout 2% points higher. We expect
that these countries gradually catch up to theaxelfevel of the older members states. In time
participation rates decline, because people beadds. We assume that participation of the
various age cohorts remain constant in time. Theegse in female labour market participation
does not offset lower participation due to ageifigerefore employment growth falls over time,
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on average by 0.3% in the EU (see Figure 1). Bhimainly caused by the reduction in
employment in Germany, Italy, Spain and the coastim Central and Eastern Europe. These
countries are most affected by population aging.

Exports grow faster than GDP. This in line with eh&d developments in trade, on average
trade grows about twice as fast as GDP. Betweefl 26d 2030, export growth is stimulated
by reduced tariff and non-tariff trade barriers da@ssumed successful WTO negotiations and
a further integration of the internal market. Af230 market integration is not further

stimulated. Therefore exports grow less fast.
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5.1

Simulating the Lisbon targets

In this section, we compare the simulation outcofoethe cases that all member states jointly
achieve the Lisbon target, with respect to the e&s® a single member state conducts these
policies unilaterally. With this approach we casess the benefits from coordination for each
individual member state. We do this for all foutipp targets mentioned above and assess the
international spillovers associated with the jginticy implementation. We present the
magnitude and the distribution across member Stdtde potential spillovers. The following
section analyses these results and the overalbmgdor the EU when it jointly implements the
Lisbon Strategy.

Skills target

We analyse first the increase in skills within #ld. As noted before, this includes a series of
reforms that rise human capital levels in EuropeTdble 5.1 we present the effects on output,
consumption and average wages of the skills tavpen the policies are jointly implemented
compared with the case when countries act unildyera

The spillovers related to the joint implementatadrihis specific Lisbon target is the
difference between column (2) and column (1) inl€&bl. In other words, how much more
GDP is obtained when all 27 member states joimiglement the Lisbon Strategy.

The impacts of the policy vary significantly betwesountries, especially in regard to the
impacts on employment. These impacts depend oim¢hease in years in education, see table
3.1, and the increase in the school aged populatiduces the labour force available for
employment. The increase is fully absorbed by thistiag labour force. We assume that young
workers withdrawn from the workforce have half @rmal productivity.

First, the economic effects of these policies anitéd to increases of less than 1% in GDP
and consumption. Only Portugal has a noticeable#ase in output of 3% due to this policy.
Moreover, the changes are proportional to the emeen real average wages that is associated
with higher levels of human capital. Secondly, lspiérs amount also to small effects. Only
Ireland and Slovenia experience positive increashge for the rest of the EU the spillover
effects are negligible.

It is important to mention here the time-patterrtef policy implications. We have
presented only the accumulated results between 200@025. However, for the case of the
skills target, only well after 2025 is the full po} impact expected to occur. Increasing the
level of human capital implies that more yearsaf@ation and training will be required, and
thus, there will be less working years availabfecdmpensation for the extra training, labour
will likely increase its returns later on. This é&ymic of lower returns in early years and higher
ones later on, implies that there will be an intamporal adjustment in the average returns to
labour after the policy implementation. Thus, forl8 the output changes related to the skills

23



targets are negative for the EU (-0.4%) and nait 2080 are the full effects of a 2.1% in GDP

present.
Table 5.1 Implementing the skills target: joint and unilateral results, 2006-2025
GDP Consumption Real average wages

Acting Together Alone Together Alone Together Alone
Column @ 2 3 4 (5) (6)
EU27 0.6 0.5 0.6

Austria 0.2 0.2 0.2 0.2 0.2 0.2
Belgium-Luxembourg 0.6 0.6 0.5 0.5 0.6 0.5
Czech Republic 0.3 0.3 0.2 0.2 0.2 0.2
Germany 0.6 0.6 0.5 0.5 0.5 0.6
Denmark 0.6 0.6 0.6 0.6 0.6 0.6
Spain 0.8 0.8 0.7 0.6 0.7 0.8
Finland 0.1 0.1 0.1 0.1 0.1 0.1
France 0.4 0.4 0.3 0.3 0.4 0.4
United Kingdom 0.8 0.8 0.7 0.7 0.8 0.8
Greece 1.0 1.0 0.8 0.8 1.0 1.0
Hungary 0.4 0.4 0.3 0.3 0.4 0.4
Ireland 0.5 0.4 0.4 0.3 0.4 0.4
Italy 0.6 0.6 0.5 0.5 0.5 0.5
The Netherlands 0.3 0.3 0.3 0.3 0.3 0.3
Poland 0.6 0.6 0.5 0.5 0.5 0.5
Portugal 3.0 3.0 2.4 2.4 2.9 2.9
Slovakia 0.3 0.3 0.2 0.2 0.2 0.3
Slovenia 0.5 0.4 0.4 0.4 0.4 0.4
Sweden 0.4 0.4 0.4 0.4 0.4 0.4
Rest EU27 0.1 0.1 0.1 0.1 0.1 0.1
Average 0.6 0.6 0.5 0.5 0.6 0.6

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row
are not weighted.

Hence, Table 5.2 shows the accumulated economittsder the skills target from 2006 to
2040. For this last year, the international spiioeffects are on average around 0.1 p.p. while
these where close to zero in 2025. This is rougl3$s increase in output and a 6% increase in
the consumption effects, which are directly asgediavith the spillovers of a joint EU-wide

policy.
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Table 5.2 Implementing the skills target: joint and unilateral results, 2006-2040

GDP Consumption Real average wages

Acting Together Alone Together Alone Together Alone
Column 1) 2 ?3) 4) 5) (6)
EU27 2.1 1.9 2.1

Austria 1.7 1.6 15 1.4 1.6 1.6
Belgium-Luxembourg 2.4 2.2 2.0 1.9 2.2 2.1
Czech Republic 2.2 1.9 1.9 1.7 2.0 1.7
Germany 2.5 2.5 2.4 2.3 2.4 2.4
Denmark 1.7 1.6 1.6 1.5 1.6 1.6
Spain 2.7 2.7 2.4 2.3 2.6 2.6
Finland 0.6 0.6 0.6 0.5 0.6 0.5
France 2.0 2.0 1.8 1.7 2.1 2.1
United Kingdom 15 15 14 14 15 15
Greece 3.6 3.6 3.0 2.9 3.4 3.4
Hungary 2.6 2.4 2.3 2.1 2.4 2.2
Ireland 1.8 1.7 1.7 1.6 1.8 1.8
Italy 2.4 2.4 2.2 2.1 2.2 2.2
The Netherlands 1.1 1.1 1.0 1.0 1.1 1.1
Poland 2.8 2.8 2.5 2.5 2.6 2.6
Portugal 6.4 6.3 5.4 5.3 6.0 6.0
Slovakia 1.9 1.8 1.8 15 1.8 1.6
Slovenia 2.2 2.1 2.0 1.9 2.1 1.9
Sweden 1.3 1.2 1.2 1.1 1.2 1.2
Rest EU27 1.9 1.9 1.7 1.6 1.8 1.8
Average 2.3 2.2 2.0 1.9 2.2 2.1

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2040. Averages in last row
are not weighted.

5.2 Administrative burden target

The economic outcome of less red tape in the Eigasented in Table 5.3. The output and
consumption increase by 1.9% and 1.8%, respectiirethe EU when the target is jointly
achieved by all member states. Between countreze is small variance, with only Greece and
Rest EU27 with gains of 3% or more. The internatlapillovers for this simulation are on
average 0.1 p.p. For consumption the results anesmnilar, with spillovers of 0.2 p.p. on
average. Concerted action adds about 6% (in GDRs)en 8% (in consumption terms) to

unilateral actions.
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Table 5.3 Reduction in administrative burden by 25%: joint and unilateral results, 2006-2025

GDP Consumption

Acting Together Alone Together Alone
Column 1) 2 3) 4
EU27 1.9 1.8

Austria 2.3 2.2 2.2 2.0
Belgium-Luxembourg 15 1.3 1.3 11
Czech Republic 2.3 1.9 2.1 1.8
Germany 2.0 1.9 2.0 1.9
Denmark 1.2 1.2 1.2 11
Spain 2.1 2.1 1.9 1.8
Finland 1.3 1.3 14 1.3
France 2.0 2.0 1.9 1.8
United Kingdom 1.2 11 11 11
Greece 2.6 2.6 2.3 2.2
Hungary 3.2 29 3.0 2.8
Ireland 1.4 1.3 15 1.3
Italy 2.3 2.3 2.1 2.1
The Netherlands 1.9 1.8 1.8 1.7
Poland 25 25 2.3 2.2
Portugal 2.3 2.2 19 1.8
Slovakia 2.9 2.6 2.7 2.3
Slovenia 2.0 1.8 19 1.7
Sweden 1.2 1.1 1.3 1.2
Rest EU27 35 3.4 3.1 3.0
Average 2.1 2.0 2.0 1.8

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row
are not weighted.

5.3 R&D target

Table 5.4 shows the simulation results when therdjture share of R&D in total GDP
reaches 2.7%on average for the EU. This is the policy implenagioh that produces the
largest spillover effects. As a whole, the EU cateptially increase output by 3.3%, while the
spillovers account for roughly half of these gaiareover, in some of the small countries and
NMS the output spillovers are even higher thangdi@s from unilateral action.

However, these significant spillovers are a dicmisequence of the huge increase in R&D
expenditures required to meet the Lisbon targefiadh from columns 5 and 6 of Table 5.3 it is
clear that for most of the countries this targetnsealistic. For example, countries like Ireland,
The Netherlands and Portugal must almost doubie R&D stock by 2025, while other
member states may even require higher efforts Gpgin, Italy, Poland and Slovakia). Greece
and Rest EU27, for instance, have to triple andigyae their R&D stocks, respectively. The
reduction of the initial target from a 3% to a 2. 8%GDP has not made this task more realistic.
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Even in countries with lower requirements (i.e. @any, United Kingdom, Denmark and
Finland) the effort seems to be considerable irb2@2other reason why this target is difficult
to achieve, is because the economy gradually clsaogerds a less R&D intensive services
economy.

The high costs of subsidising the R&D target cao &le observed on the changes in
consumption. First, consumption increases by ardwaidthe GDP rates, implicitly reflecting
the higher savings needed to finance the requireelsiments in R&D. Secondly, the
importance of the international spillovers is mdigwi when looking at consumption levels.
When the member states act alone, consumptionaseseon average by less than 1 p.p., while
acting together results in more than a 2 p.p. rise.

Table 5.4 Reaching a 2.7% GDP share of R&D expenditures: joint and unilateral results, 2006-2025
GDP Consumption R&D stocks

Acting Together Alone Together Alone Together Alone
Column (6] 2 (3) 4) 5) (6)
EU27 3.3 1.6 53.6

Austria 3.5 1.9 15 0.1 62.4 60.4
Belgium-Luxembourg 4.1 1.9 1.6 0.0 75.1 70.5
Czech Republic 2.9 0.9 2.1 0.3 15.3 135
Germany 2.5 1.3 1.3 0.2 28.1 27.1
Denmark 2.2 0.9 1.0 0.0 28.4 27.0
Spain 4.1 3.1 2.2 1.2 119.0 116.7
Finland 2.3 1.1 0.8 -0.3 42.7 39.3
France 3.1 1.8 1.2 0.1 58.6 57.4
United Kingdom 1.9 1.2 0.9 0.3 34.4 335
Greece 4.3 2.9 2.7 1.5 210.6 200.0
Hungary 4.2 2.2 2.6 0.7 61.7 58.9
Ireland 35 2.3 1.3 0.1 98.0 94.9
Italy 4.7 3.7 2.1 1.2 140.8 139.2
The Netherlands 4.2 3.2 1.9 1.0 93.9 90.7
Poland 4.6 3.8 2.7 1.9 147.7 144.9
Portugal 4.2 2.0 2.5 0.7 90.9 86.2
Slovakia 5.7 2.6 4.4 15 106.2 100.7
Slovenia 4.2 1.5 2.5 0.3 34.3 31.3
Sweden 2.3 1.0 0.8 -0.4 41.3 40.1
Rest EU27 111 8.8 8.2 6.4 323.6 314.6
Average 4.0 2.4 2.2 0.8 90.7 87.3

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row
are not weighted.
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Regardless of the practical difficulties in attaithis particular Lisbon target, an increase in
R&D has the greatest potential for spillover effegithin the EU. To analyse the impact of an
expenditure increase that is more likely to ocouifable 5.5 we present the results of a 20%
increase from the 2010 baseline levels for all tées With this simulation we obtain an
homogenous increase across countriacontrast to the country-specific targets analyse
before, and we also simulate the effects of a naideshock, instead of the extreme situation
needed to reach the 2.7% target.

Table 5.5 20% increase of R&D expenditures: joint and unilateral results, 2006-2025
GDP Consumption R&D stocks

Acting Together Alone Together Alone Together Alone
Column @ 7 ®3) 4 ©) (6)
EU27 14 0.6 25.0

Austria 1.6 0.8 0.8 0.1 23.2 22.4
Belgium-Luxembourg 1.7 0.7 0.8 0.0 23.9 22.5
Czech Republic 11 0.2 0.9 0.1 1.8 1.0
Germany 1.6 11 0.6 0.2 24.9 245
Denmark 14 0.8 0.5 0.0 23.5 22.8
Spain 1.3 0.8 0.8 0.4 24.1 23.5
Finland 1.3 0.8 0.3 -0.2 29.1 27.2
France 1.7 1.2 0.6 0.1 35.3 349
United Kingdom 1.0 0.7 0.4 0.2 17.0 16.6
Greece 1.2 0.7 0.8 0.4 26.6 30.0
Hungary 1.3 0.6 0.9 0.2 12.6 11.7
Ireland 11 0.5 0.7 0.1 13.8 12.7
Italy 15 11 0.9 0.5 31.3 30.8
The Netherlands 1.4 0.9 0.8 0.4 23.1 22.2
Poland 1.2 0.8 0.8 0.5 21.9 21.2
Portugal 15 0.6 1.0 0.3 21.4 20.5
Slovakia 2.4 1.6 1.8 1.0 38.7 56.0
Slovenia 1.2 0.1 0.9 0.1 1.0 -0.1
Sweden 14 0.7 0.3 -0.3 29.0 28.5
Rest EU27 2.3 15 1.8 1.1 30.2 30.1
Average 15 0.8 0.8 0.3 22.6 23.0

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row
are not weighted.

As expected, the magnitude of the effects is smatid the variation between countries is also
diminished in this simulation. Output increaseslbi®s in the EU, while consumption raises
0.6%. These figures make the economic effectsR&D target comparable in scale to those
of the skills and administrative burden targets.

The R&D stocks increase now by a more realistic 25%verage, although with some country
variation. For the case of the Czech Republic dodedia, R&D stocks barely increase
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because in the baseline both countries where alregakriencing significant increases in their
R&D expenditures. This lower than average incréase&D stocks was also present in the
previous experiment (see Table 5.4).

However, even when the overall impact of the poigcgreatly diminished, the large
international spillovers associated with R&D expitumes are still present. Again, output
spillovers nearly double the unilateral outcomes] for many small and NMS countries the
spillovers are even higher. Moreover, the consuompsipillovers are even more important, and
almost triple the results from unilateral action.

Therefore, using more realistic expenditure incesadoes reduce the magnitude of the
overall consumption and output effects, but thé®smrs associated with R&D expenditure

increases remain substantial.
Employment target

Table 5.6 shows the effects on GDP and consumpfiimplementing the target; as well as the
employment increase necessary to achieve 70% emgiatyin each individual countfFor

the EU as a whole, the joint implementation wipresent an increase in GDP of 7.0%. For
individual countries GDP changes are in a wide eafigt.9% in Hungary and 0.2% in
Denmark).

These changes are proportional to the required ®mpnt changes necessary to achieve
the 70% target. Clearly, the countries requirethtike the greatest employment increases (e.g.
Belgium-Luxembourg, Greece, Hungary, France, ltadgl the NMS), obtain the largest GDP
and consumption gains.

For much of the countries, the spillovers assodiatih joint action add less than 0.5 p.p. of
extra GDP. Only Slovakia has output spillovers #vateed 1 p.p. On average for the EU27, the
spillovers represent around a 0.3 p.p. additioautput and 0.4 p.p. of consumption. This
represents roughly around a 5% output increaseadd¥d consumption increase from the gains
of unilateral reform.

Achieving the 70% employment target yields the bgfHsDP and consumption gains from
any other target. However, the spillovers are mbded still, the most important channel is
given by R&D stocks. By the increase in GDP causetigher employment, R&D
expenditures increase as well, and the outputesfalextra expenditures spill over to the other

member states through trade.

® Note that the 70% target is an EU average. Thus, some individual countries will be above this level and others below.
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Table 5.6

Reaching the 70% employment target: joint and unilateral results, 2006-2025

GDP Consumption Employment

Acting Together Alone Together Alone Together Alone
Column Q) 2 ?3) 4) 5) (6)
EU27 7.0 6.4 8.5

Austria 4.4 3.8 4.3 3.4 4.9 4.2
Belgium-Luxembourg 14.8 14.4 12.7 12.3 17.2 17.2
Czech Republic 6.8 5.9 6.1 5.3 6.1 6.1
Germany 4.4 4.2 4.3 4.1 4.9 4.9
Denmark 0.2 0.1 0.3 0.0 0.2 0.2
Spain 6.7 6.7 5.9 5.7 7.4 7.4
Finland 4.5 4.6 4.8 4.7 5.4 5.4
France 9.9 9.8 9.0 8.8 115 115
United Kingdom 3.1 3.1 3.0 2.8 3.2 3.2
Greece 11.2 11.1 9.4 9.2 11.6 11.6
Hungary 14.9 14.2 13.9 13.2 16.2 16.2
Ireland 4.7 4.3 4.7 4.3 5.2 5.2
Italy 14.2 14.2 12.7 12.6 17.3 17.3
The Netherlands 1.4 1.2 1.5 1.1 1.5 1.5
Poland 14.7 14.7 13.1 13.0 14.7 14.7
Portugal 5.3 5.0 4.4 4.1 4.9 4.9
Slovakia 10.6 9.5 9.6 8.1 10.3 10.3
Slovenia 8.6 7.9 8.0 7.3 8.4 8.4
Sweden 2.2 2.0 2.3 2.1 2.2 2.2
Rest EU27 13.2 13.1 11.3 111 12.1 12.1
Average 7.8 7.5 7.1 6.7 8.3 8.2

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row

are not weighted.
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6.1

The benefits of the EU acting together

In this section, we first analyse the previous itssand identify the main channels through
which the international spillovers are associatéti the Lisbon policies. Finally, in Section 6.2
we present the simulation results when all fougess are simultaneously implemented.

Assessing the importance of the spillover channels

The first observation is that none of the Lisbofigies results in negative international
spillovers within the EU. It is useful to recalktimain channels through which policies spill
over within the analytical CGE framework of World8c terms of trade, exports, capital
markets and R&D spillovers. Of these channels timycapital markets and terms of trade
effects can cause negative spillovers. Howeveh btiects are relatively small and the
dominating channel is R&D expenditures.

From additional material (Lejour and Tang, 2004&, kmow that terms of trade effects are
usually small in WorldScan. From the table in thpendix, we observe that the spillovers
associated with this channel are also small anditireof the effect is usually negative. For the
first two targets: less red tape and skills, théaspers are close to zero. For the R&D and
employment targets the spillovers associated wight¢rms of trade channel are negative.
However, the effects are still very small.

The export spillover, on the other hand, is alwagsitive. In the appendix we present the
changes in exports associated with the implememtati each Lisbon policy. For the R&D and
employment target the effect is substantial antidrigvhen the EU acts jointly.

With respect to the interest rate channel, theceffare not significant for all target
simulations (see appendix). Not only are the oVén&drest rate effects small, but there are
barely any changes when jointly implementing th&bbin policies

Finally, the appendix reports the changes in th®R&ock related with each Lisbon policy
target. As expected, for the R&D target the R&Dck&ts changing the most and the spillover
effect is also positive. This is a result of bdik high R&D expenditures needed to meet the
Lisbon target and the positive spillovers directigdelled into WorldScan, i.e., that the stock
level of R&D in neighbouring countries directly afts productivity in the home country.

Since the R&D channel is directly modelled into ld&can, we can simply ‘switch off’ this
specific effects. In additional simulations (ngpogted here), we run the Lisbon target
simulations when the elasticity of the home proihitgt with respect to the foreign R&D stock
is equal to zero. In these simulations, most ofiiternational spillover effects are lost. This
results highlight the fact that the other threélepér channels: terms of trade, exports and

interest rates have relatively small overall imgact
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6.2

A first conclusion following the analysis of theilsprer channels is that the R&D effect
dominates the other three. This is a result ofriterest rate and terms of trade spillover effect
being small for most simulations. The exports clenon the other hand may produce higher
spillover effects, but in general, the positivellspers associated with all four simulations are
highly correlated to positive R&D spillover effect®his is particularly clear for the case when
the R&D target is implemented, but it also appirethe remaining three policy simulations. It
is important to remember, however, that the R&[y¢as are highly ambitious. Therefore, the
large expected output increase of implementingttriget is not probable to occur.

To sum up, the 70% employment target achievesititeekt increase in output and
consumption, but the R&D target is the main chatimelugh which domestic reforms spillover
to other economies. Thus, the coordination of R&liqies within the EU has the greatest
potential for cooperation (see also Ederveen éx(45), but also the greatest possibility of
reducing private sector saving because of the &aserén government spending it induces.

Combined implementation of the four targets

The Lisbon programme is about putting a packagethay to raise output and employment, and
the combination of the skills and employment paekdD expenditure increases and
reductions in administrative burdens will do tHatTable 6.1 we present the WorldScan results
of the overall impact on GDP and consumption ofhérzg the four targets simultaneously by
all EU27 member states, against the sum of thdtsesfimplementing the individual targets
separately.

These results provide information on the synergisveen the different policies. In the
context of WorldScan, this accounts for the inceglalR&D expenditure associated with higher
levels of GDP attained by reaching the other Listawgets. In turn, the additional R&D stocks
create national and international spillover effdotsthe member states.

In particular, for the EU27 this particular synermgyannel represents an extra 0.4 p.p.
increase in output and 0.3 p.p. of consumption.l&ior some member states (e.g. Belgium-
Luxembourg, Hungary, Italy, Poland, Slovakia anel Rest EU27) the simultaneous
application of the four targets increases output lpyp. or more.
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Table 6.1
GDP

Reaching targets: Simultaneously

Column Q)
EU27 13.2
Austria 10.4
Belgium-Luxembourg 22.0
Czech Republic 12.6
Germany 9.7
Denmark 4.3
Spain 14.3
Finland 8.7
France 15.9
United Kingdom 7.1
Greece 20.0
Hungary 24.2
Ireland 10.4
Italy 22.8
The Netherlands 8.1
Poland 23.6
Portugal 15.4
Slovakia 20.6
Slovenia 15.7
Sweden 6.3
Rest EU27 29.9
Average 15.1

Sum of individual
results

@
12.8

10.4
21.0
12.3
9.5
4.2
13.7
8.3
15.4
7.0
19.1
22.7
10.1
21.8
7.8
224
14.8
19.5
15.3
6.1

27.9

145

Reaching the four targets simultaneously and cumulative effects, 2006-2025

Consumption

Simultaneously

(©)
10.6

7.8
16.6
10.7

8.3

3.1
10.9

7.1
12.8

5.8
15.8
20.8

8.1
18.1

5.6
19.4
11.7
17.8
13.1

4.8

24.2

12.1

Sum of individual
results

4)
10.3

8.2
16.1
10.5

8.1

3.1
10.7

7.1
12.4

5.7
15.2
19.8

7.9
17.4

5.5
18.6
11.2
16.9
12.8

4.8

22.7

11.7

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row

are not weighted.
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Conclusions

The Lisbon strategy is an ambitious agenda to aszxeemployment and growth in the EU.
From a policy perspective, it is interesting to wnié the joint implementation of these reforms
produces different results if compared with theecatiere individual member states reform
unilaterally. Put differently, are there positivegrnational spillovers associated with the
implementation of the Lisbon strategy within the’ EU

Simulating four of the Lisbon policies in the CGBadel WorldScan, we conclude that
indeed, there are potential gains from implementivege reforms jointly across the EU. In
particular, the R&D target has the greatest spdtgyotential, with GDP roughly doubling in
the EU when the target is jointly implemented. far other three targets analyssdployment,
skills and administrative burdehe associated spillovers are less significantay represent
an additional increase in output and consumpticarofind 6% or less, compared to the case
where the reforms are unilaterally implementeddnotemember state. This suggests that the
existence of spillovers is not an argument of co@ihg these policies in Europe.

Even in these three targets, the main channel ¢ifredhich spillovers are created is the
increase in the R&D stock. Following the influehitonclusions found by Coe and Helpman
(1995), WorldScan directly links the R&D stock adighbouring countries to increases in
domestic TFP. Thus, our results are not surpridifigvever, the scale of the effect and its
guantification provides important information. Ejrthe R&D effect outweighs other potential
spillover channels, such as terms of trade effeatgital market effects and increases in export
demand. It also provides policy-makers with anneation of the potential gains associated with
a sharp increase in R&D expenditures. These estBraake based on conservative rates of return
on R&D and on the assumption that these ratestafrreemain constant even if the targeted
increase in R&D spending is substantial.

The combination of all four policies do not delivauch extra economic gains in terms of
GDP and employment above the economic effectseo$dparate policies. However, not all
possible synergies such as the supply of R&D warkskills target) and the R&D target are
modelled.
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Appendix

Upper-bound estimations for all four targets

Implementing the skills target: joint and unilateral results, upper bound simulations, 2006-2040

GDP Consumption Real average wages

Acting Together Alone Together Alone Together Alone
Column €Y @) ®) 4) (5) (6)
EU27 2.3 2.1 2.2

Austria 1.9 1.7 1.7 1.4 1.8 1.6
Belgium-Luxembourg 2.5 2.3 2.2 1.9 2.4 2.1
Czech Republic 2.6 2.0 2.2 1.7 2.3 1.8
Germany 2.7 2.6 2.5 2.4 2.6 2.5
Denmark 1.9 1.7 1.7 1.6 1.8 1.7
Spain 3.0 2.9 2.6 2.4 2.8 2.7
Finland 0.7 0.6 0.7 0.5 0.7 0.6
France 2.2 2.1 1.9 1.8 2.3 2.2
United Kingdom 1.6 1.6 1.5 1.4 1.6 1.5
Greece 3.8 3.7 3.2 3.1 3.6 3.5
Hungary 2.9 2.5 2.5 2.2 2.6 2.3
Ireland 2.0 1.7 1.9 1.6 2.0 1.8
Italy 2.6 25 2.3 2.2 2.4 2.3
The Netherlands 1.3 11 1.2 1.0 1.2 11
Poland 3.0 2.9 2.7 2.6 2.8 2.7
Portugal 6.9 6.6 5.7 5.5 6.5 6.2
Slovakia 2.2 1.8 2.1 1.6 2.1 1.7
Slovenia 2.5 2.1 2.3 1.9 2.3 2.0
Sweden 1.4 1.2 1.4 1.2 1.3 1.2
Rest EU27 2.2 2.0 1.9 1.7 2.0 1.9
Average 2.5 2.3 2.2 2.0 2.4 2.2

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2040. We use the upper
bound full TFP elasticities with respect to R&D stocks. Averages in last row are not weighted.
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Reduction in administrative burden by 25%: joint and unilateral results, upper bound simulations, 2006-2025

Acting
Column
EU27

Austria
Belgium-Luxembourg
Czech Republic
Germany
Denmark

Spain

Finland

France

United Kingdom
Greece

Hungary

Ireland

Italy

The Netherlands
Poland

Portugal
Slovakia
Slovenia
Sweden

Rest EU27

Average

GDP
Together

M
21

2.6
1.7
2.8
2.2
1.4
15
2.2
1.3
2.8
3.7
1.7
2.5
2.1
2.8
2.6
35
2.4
2.4
1.4

4.0

2.4

Alone

@

2.3
1.3
2.0
2.0
1.2
14
21
1.2
2.7
3.1
1.3
2.4
1.9
2.6
2.3
2.7
1.8
2.2
1.2

3.8

21

Consumption

Together

(©)
2.0

2.4
15
2.5
2.2
14
1.6
21
1.2
25
3.4
1.7
2.3
1.9
2.6
2.2
3.2
2.3
21
14

3.5

2.2

Alone

Q)

2.1
1.2
1.9
2.0
1.2
14
1.9
11
2.3
2.9
14
2.2
1.7
2.4
1.9
2.4
1.8
2.0
1.2

3.3

1.9

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2040. We use the upper

bound full TFP elasticities with respect to R&D stocks. Averages in last row are not weighted.
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Reaching a 2.7% GDP share of R&D expenditures: joint and unilateral results, upper bound simulations,

2006-2025

Acting
Column
EU27

Austria
Belgium-Luxembourg
Czech Republic
Germany
Denmark

Spain

Finland

France

United Kingdom
Greece

Hungary

Ireland

Italy

The Netherlands
Poland

Portugal
Slovakia
Slovenia
Sweden

Rest EU27

Average

GDP

Together

@
11.0

111
12.8
15.8
8.2
7.1
13.7
6.7
9.8
6.0
19.3
18.9
13.4
14.5
111
17.8
15.2
33.8
16.4
7.5

47.8

15.3

Alone

)

4.3
3.7
2.0
2.9
2.1
9.1
2.3
4.8
3.0
13.4
6.6
6.1
10.0
5.8
4.4
7.2
20.1
3.5
2.3

38.1

7.6

Consumption

Together Alone
3 4

8.3
8.1 2.2
8.3 15
12.8 1.4
6.7 1.7
5.4 1.0
10.1 6.2
4.8 0.8
7.3 2.9
4.5 1.8
15.1 10.1
14.8 4.6
9.7 3.6
10.4 6.5
8.1 3.4
13.9 3.0
11.3 4.9
26.6 15.1
13.0 2.3
5.5 0.8
38.8 30.7
11.8 5.2

R&D stocks

Together

®)
60.1

70.5
86.7
18.8
31.8
30.6
130.3
38.9
64.4
39.1
260.6
71.8
109.0
154.6
104.6
162.4
104.5
364.3
40.8
47.0

387.4

115.9

Alone

(6)

64.0
73.9
14.4
28.1
26.6
123.6
37.7
60.2
36.3
245.0
64.6
100.8
148.6
94.9
45.9
96.7
337.1
34.0
43.0

379.7

102.7

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2040. We use the upper

bound full TFP elasticities with respect to R&D stocks. Averages in last row are not weighted.
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Reaching the 70% employment target: joint and unilateral results, upper bound simulations, 2006-2025

GDP Consumption Employment

Acting Together Alone Together Alone Together Alone
Column 1) 2 ?3) 4) 5) (6)
EU27 8.1 7.4 9.8

Austria 4.4 3.8 4.1 3.5 4.2 4.2
Belgium-Luxembourg 15.0 14.3 12.9 12.2 17.2 17.2
Czech Republic 9.2 7.2 8.2 6.5 7.5 7.5
Germany 5.9 55 5.8 53 6.2 6.2
Denmark 0.1 -0.2 0.2 -0.2 -0.2 -0.2
Spain 9.3 9.1 8.1 7.7 9.8 9.8
Finland 6.0 5.9 6.2 5.9 6.6 6.6
France 10.5 10.1 9.5 9.1 11.7 11.7
United Kingdom 2.6 25 25 2.3 2.6 2.6
Greece 135 13.3 114 11.1 13.6 13.6
Hungary 14.2 12.7 13.1 11.8 14.5 14.5
Ireland 5.0 4.4 5.0 4.4 5.3 5.3
Italy 15.9 15.8 14.3 14.0 18.8 18.8
The Netherlands 2.3 1.8 2.3 1.7 2.2 2.2
Poland 23.3 23.1 20.7 20.4 22.2 22.0
Portugal 4.6 3.9 3.9 3.2 3.8 3.8
Slovakia 18.2 15.9 16.2 13.6 16.8 16.8
Slovenia 9.8 8.3 9.1 7.8 8.7 8.7
Sweden 1.7 1.4 1.8 1.4 15 15
Rest EU27 16.5 16.1 14.1 13.6 145 145
Average 9.4 8.7 8.5 7.8 9.4 9.4

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2040. We use the upper
bound full TFP elasticities with respect to R&D stocks. Averages in last row are not weighted.
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Analysing the main spillover channels

Terms of trade changes for each Lisbon target: joint and unilateral results, 2006-2025

Target Skills

Acting Together
Column )
EU27 0.0
Austria 0.0
Belgium-Luxembourg 0.0
Czech Republic 0.0
Germany 0.0
Denmark 0.0
Spain 0.0
Finland 0.0
France 0.0
United Kingdom 0.0
Greece -0.1
Hungary 0.0
Ireland 0.0
Italy 0.0
The Netherlands 0.0
Poland 0.0
Portugal -0.1
Slovakia 0.0
Slovenia 0.0
Sweden 0.0
Rest EU27 0.0
Average 0.0

Alone

@

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-01
0.0
0.0
0.0
0.0
0.0
-0.1
0.0
0.0
0.0

0.0

0.0

Administrative burden

Together Alone
®3) 4
0.0

-0.1 -0.1
0.0 0.0
-0.1 -0.1
0.0 -0.1
0.0 0.0
-0.1 -0.1
0.0 0.0
-0.1 -0.1
0.0 0.0
-0.1 -0.1
-0.1 -0.1
0.0 0.0
-0.1 -0.1
0.0 0.0
-0.1 -0.1
-0.1 -0.1
0.0 -0.1
0.0 0.0
0.0 0.0
-0.1 -0.1
-0.1 -0.1

R&D
Together

®)
-0.4

-05
-0.6
-05
-04
-01
-04
-05
-04
-03

0.2
-04
-0.6
-0.6
-0.6
-04

0.2

0.3
-05
-0.3

-03

-03

Alone

(6)

-0.6
-0.6
-01
-0.3
-0.2
-05
-0.6
-04
-04
-01
-0.3
-04
-0.7
-0.8
-0.7
-0.2
-03
-0.3
-04

-05

-04

Employment

Together  Alone
@) ®

-0.2
-0.1 -0.1
-04 -04
-02 -0.2
-01 -01
0.1 0.0
-02 -03
0.0 0.0
-03 -03
00 -01
-05 -06
-03 -03
0.0 0.0
-05 -05
0.2 0.0
-08 -08
-0.1 -0.1
0.1 -04
-02 -01
0.0 0.0
-05 -05
-0.2 -0.2

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2040. Averages in last row

are not weighted.
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Export changes for each Lisbon target: joint and unilateral results, 2006-2025

Target
Acting
Column
EU27

Austria

Belgium-Luxembourg

Czech Republic
Germany
Denmark

Spain

Finland

France

United Kingdom
Greece
Hungary
Ireland

Italy

The Netherlands
Poland
Portugal
Slovakia
Slovenia
Sweden

Rest EU27

Average

Together

€3]
0.5

0.3
0.6
0.3
0.5
0.5
0.9
0.1
0.4
0.6
0.9
0.4
0.3
0.6
0.3
0.6
2.6
0.3
0.4
0.3

0.1

0.6

Alone

@

0.3
0.5
0.2
0.5
0.4
0.8
0.1
0.4
0.6
0.9
0.3
0.1
0.5
0.3
0.6
2.4
0.2
0.3
0.2

0.1

0.5

Administrative burden

Together

(©)
1.6

21
15
2.3
1.6
1.0
1.9
11
1.7
1.0
2.1
2.9
1.2
1.9
14
2.4
2.1
2.4
1.9
1.0

25

1.8

Alone

4)

1.7
1.0
13
1.2
0.7
15
0.7
1.4
0.7
1.8
2.1
0.6
1.6
1.2
1.9
1.6
1.7
11
0.7

21

13

R&D
Together

®)
5.6

7.2
7.8
3.1
4.4
2.8
6.4
9.0
5.2
4.5
1.9
5.9
6.9
6.7
7.7
6.2
5.3
55
6.1
51

9.1

5.8

Alone

(6)

5.9
5.6
15
3.3
1.8
5.0
7.0
3.5
3.8
0.0
4.4
5.8
5.2
6.8
5.8
1.6
2.5
3.2
3.4

4.4

4.0

Employment

Together  Alone
O (C)]

6.6
4.2 3.0
13.9 12.6
7.2 3.9
4.2 2.7
0.7 0.1
6.6 5.4
3.1 2.3
8.5 7.1
3.2 2.1
9.2 8.0
12.8 10.0
4.5 2.8
11.9 10.8
1.8 0.9
13.6 11.8
5.6 3.9
9.0 6.4
8.1 51
2.2 1.3
9.6 8.2
7.0 54

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2040. Averages in last row

are not weighted.
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Real interest rates changes for each Lisbon target: joint and unilateral results, 2006-2025

Target
Acting
Column
EU27

Austria

Belgium-Luxembourg

Czech Republic
Germany
Denmark

Spain

Finland

France

United Kingdom
Greece
Hungary
Ireland

Italy

The Netherlands
Poland
Portugal
Slovakia
Slovenia
Sweden

Rest EU27

Average

Together

@
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.0
0.0

0.0

0.0

Alone

@

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.0
0.0

0.0

0.0

Administrative burden

Together

©)
0.1

0.1
0.0
0.1
0.1
0.0
0.1
0.0
0.1
0.0
0.1
0.1
0.0
0.1
0.0
0.1
0.0
0.1
0.0
0.0

0.1

0.1

Alone

4)

0.1
0.0
0.1
0.1
0.0
0.0
0.0
0.1
0.0
0.0
0.1
0.0
0.1
0.0
0.1
0.0
0.1
0.0
0.0

0.1

0.0

R&D
Together

®)
0.1

0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.1
0.1
0.1
0.2
0.1
0.2
0.1
0.2
0.1
0.2
0.1
0.2

0.5

0.2

Alone

(6)

0.1
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.0
0.1
0.0
0.1

0.4

0.1

Employment

Together  Alone
] ®
0.2
0.2 0.1
0.3 0.3
0.2 0.2
0.2 0.1
0.0 0.0
0.2 0.2
0.1 0.1
0.3 0.3
0.1 0.1
0.3 0.2
0.5 0.4
0.1 0.1
0.5 0.4
0.1 0.0
0.5 0.5
0.1 0.1
0.3 0.3
0.2 0.2
0.1 0.0
0.6 0.5
0.2 0.2

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row

are not weighted.
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Table 7.1

Changes in the R&D stock for each Lisbon target: joint and unilateral results, 2006-2025

Target Skills

Acting Together
Column 1)
EU27 0.6
Austria 0.3
Belgium-Luxembourg 0.6
Czech Republic 0.2
Germany 0.5
Denmark 0.6
Spain 1.1
Finland 0.2
France 0.6
United Kingdom 0.7
Greece 1.1
Hungary 0.3
Ireland 0.2
Italy 0.8
The Netherlands 0.2
Poland 0.6
Portugal 3.2
Slovakia 0.2
Slovenia 0.3
Sweden 0.3
Rest EU27 0.1
Average 0.6

Alone

@

0.3
0.5
0.2
0.6
0.6
1.2
0.1
0.7
0.7
1.3
0.3
0.0
0.9
0.3
0.6
3.4
0.3
0.3
0.3

0.2

0.6

Administrative burden

Together

©)
1.7

2.2
15
2.1
1.7
11
2.3
11
2.3
1.0
2.4
2.9
11
2.7
1.7
25
21
2.3
1.8
0.7

3.2

1.9

Alone

4)

21
1.0
1.6
1.6
11
2.4
0.8
25
1.0
2.9
2.4
0.7
2.9
1.7
25
2.3
25
1.4
0.8

3.6

1.9

R&D
Together

®)
53.6

62.4
75.1
15.3
28.1
28.4
119.0
42.7
58.6
34.4
210.6
61.7
98.0
140.8
93.9
147.7
90.9
106.2
34.3
41.3

323.6

90.7

Alone

(6)

60.4
70.5
13.5
27.1
27.0
116.7
39.3
57.4
33.5
200.0
58.9
94.9
139.2
90.7
144.9
86.2
100.7
31.3
40.1

314.6

87.3

Employment
Together  Alone
O (C)]
3.2
1.9 1.6
5.7 3.5
3.6 2.0
1.9 1.3
0.0 0.1
4.8 4.8
-03 -13
6.6 6.6
1.6 15
7.4 9.1
5.9 4.3
2.2 0.7
9.7 9.8
0.7 0.4
8.2 7.8
3.2 3.7
3.5 4.5
4.4 2.6
0.3 0.3
7.2 8.2
3.9 3.6

Source: WorldScan simulations. The numbers are relative changes from the baseline simulations in the year 2025. Averages in last row

are not weighted.
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