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Abstract in English

The Lisbon strategy could reinvigorate Europe’snecoy and boost employment. In 2000 the
European leaders agreed to stimulate economic gramd employment and make Europe’s
economy the most competitive in the world. If ELeapould really reach the goals they set,
Europe’s Gross Domestic Product could increase2otp 3% and employment by about 11%.
This paper draws this conclusion after having asedyfive of the most important Lisbon goals:
the internal market for services, the reductioadrinistrative burdens, goals on improving
human capital, the 3% target on research and develot expenditures, and the 70% target on
the employment rate. Using CPB’s general equililorimodel for the world economy we have
simulated the consequences for Europe of reachmdjisbon targets in these fields.

Key words: Jobs creation and economic growth, Lisbon agenda, general equilibrium model

JEL code: E20, E61, D58, O52

Abstract in Dutch

De Lissabon agenda kan een substantiéle bijdragecle aan de Europese economie en
werkgelegenheid. In 2000 hebben de Europese leidgesproken om de economische groei en
werkgelegenheid te stimuleren en de Europese ederdeymeest concurrerende ter wereld te
maken. Als Europa de doelstellingen bereikt di@toepaald zijn, zou het BBP met 12 tot 23%
kunnen toenemen en werkgelegenheid met ongeveeré&26 conclusie volgt na de analyse
van vijf van de meest belangrijke Lissabon dodlistgn te weten: de interne markt voor
diensten, een vermindering van de administratiasesh, doelstellingen om het menselijk
kapitaal te vergroten, de 3% doelstelling vooranen aan onderzoek en ontwikkeling en de
70% doelstelling voor werkgelegenheid. We hebbeaaamomische gevolgen van deze
doelstellingen gekwantificeerd door gebruik te nrakkan het CPB model WorldScan: een

algemeen-evenwichtsmodel voor de wereldeconomie.

Seekwoorden: werkgelegenheid en economische groei, Lissabon agenda, algemeen-
evenwichtsmodel

Een uitgebreide Nederlandse samenvatting is bdsahikvia www.cpb.nl.
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Preface

A stronger emphasis on job creation and econonaie/tlr is one of the main conclusions of the
midterm review of the Lisbon strategy. It is onelud top priorities of the Barroso’s presidency
of the European Commission together with more emsighan implementation of the Lisbon
agenda through national action plans. The SapB3pand Kok (2004) reports constitute
important analytical building blocks underlying tiiéd-term review. Nevertheless, several
guestions remain unanswered, of which not oneefaast is to quantify what benefits the

Lisbon strategy can provide for the European ecgnom

This study quantifies some of the main elements®fisbon strategy using our applied
general equilibrium model WorldScan as an importaat for analysis. The project was
initiated and commissioned by Directorate GeneraéEprise & Industry of the European
Commission as background material for the Competitess Report. We want to thank Hannes
Leo of WIFO for the collaboration and managemerthefproject.

A large part of the statistical and technical wimkthis project has been carried out by Nico
van Leeuwen and Gerard Verweij. Bas Jacobs coméiibloeavily to the skill model, and Henk
Kox contributed to the data on administrative bad& he authors thank Isabel Grilo and
Josefina Monteagudo of DG Enterprise & Industry #re participants of the workshops in
Vienna at the WIFO institute for fruitful discuse®and comments. Moreover the authors
acknowledge the constructive comments of their €Blagues Eric Canton, Maarten Cornet,
Sjef Ederveen, Rob Euwals, Albert van der HorshdfgJongen, Richard Nahuis, Marc Pomp,
Bert Smid, Paul Veenendaal, and Dinand Webbink.

Henk Don,
Director CPB






Summary

The Lisbon strategy could reinvigorate Europe’snecoy and boost employment. In 2000 the
European leaders agreed to stimulate economic gramd employment and make Europe’s
economy the most competitive in the world. If Eleapould really reach the goals they set,
Europe’s GDP could increase by 12 to 23% and empéoy by about 11%. For more than a
decade economic and employment growth would beaast 10.8% higher. However, to reach
these goals important efforts to develop the pati@asures will be necessary in most

countries, the costs of which could not be entinetggrated in this analysis.

These conclusions are drawn after having analysedf the most important Lisbon goals.

Using a general equilibrium model for the world eomy we have analysed the opening up of
the services market, reduction of administrativedbas, goals on improving human capital, the
3% target on R&D expenditures, and the goals on@mpent. Working towards all these goals

together would revive European’s economy and bisua market.

Simulations are used to quantify the consequenfcEsiope reaching the Lisbon targets in
these fields for Europe as a whole, for individealintries and for sectors in Europe. The
simulations answer the question: ‘What if Europeaildaeach the Lisbon targets?’ They do not
take into account all costs of policy measures edéd get to the targets. Moreover the
economic effects of the policies are sometimes aite To incorporate this uncertainty we
report a lower bound and an upper bound scenarithéotwo most effective targets in terms of

economic growth, employment and R&D.

Jobs creation associated with reaching the 70%@mpnt target, manifests itself in a
considerable increase of GDP by 6.3 to 9.2%, ddpgrah the scenario. Reaching these targets
may require a substantial cut in taxes and soei@irity benefits. The impact of several skills
targets (less early school leavers, more graddiaessecondary education, increased reading
literacy and more lifelong learning) takes a loimget to materialise and appears highly
dependent on the initial position of countriestia long run the increase in labour efficiency
ranges from about 0.5% for countries with a highexklabour force to 3% for countries with

much less human capital and hence with much palenti catching up.

Also R&D contributes considerably to economic grlowkhe direct consequences and
associated knowledge spillovers of spending 3% &B i 2010 and sustaining it until 2020
amount to 3.5 to 11.6% of GDP, in the two scenatioshe upper bound scenario the GDP
gains range from 3% for countries which alreadyehaeached the target to 30% for those

countries which currently spend hardly any moneyR&m.



The opening up of the services markets yields aestoidcrease of GDP of about 0.2% through
expansion of services trade. This constitutes @tdimit since effects on FDI could not be
taken into account. A lower administrative burdencompanies completes the set of
simulations. Reducing red tape by 25% pays off 1n486 increase of GDP.

This range of applications covers the main fielfihe Lisbon strategy. Moreover, a simulation
of the five policy fields combined provides as agb estimate that the total economic benefits
of reaching these Lisbon targets amount to 12 %6 88Europe’s GDP. These benefits reveal
the potential that the Lisbon strategy has to dteugrowth and to create new jobs. But it also
shows how ambitious the goals the EU has set iselfThe lesson to be drawn here is that
resolute commitments to implement the reforms resrggo reach the Lisbon goals will in the

end determine whether or not Lisbon will deliver.
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1.1

Highlights of Lisbon: an overview

Introduction

A stronger emphasis on job creation and econonaie/r is one of the main conclusions of the
midterm review of the Lisbon strategy. It is onala# top priorities of the Barroso’s presidency
of the European Commission together with more emighan implementation of Lisbon
through national action plans. The Sapir (2003) laki (2004) reports constitute important
analytical building blocks underlying the mid-teraview. Nevertheless, several questions
remain unanswered, of which not one of the least cauiantify what benefits the Lisbon
strategy will provide for the European economy.

Despite an impressive amount of research the &askins arduous to asses the benefits of
the Lisbon strategy for Europe. In a survey ondbgts of non-Lisbon the Commission (DG
ECFIN, 2005) states: ‘However, it is extremely idifilt to quantify the impact of the reforms as
the heterogeneity of individual reform measures,time lags in their implementation, the
complementarities and trade-offs between reforntiffarent domains, and the influence of
short- to medium-term developments make it diffitalseparate the effects of reforms
undertaken from other determinants of performarfeer’'this reason this paper focuses on five
highlights that cover the most important elemeiithe Lisbon strategy. For each of these
policies we analyse the economic effects of rearttie targets.

A general equilibrium model for the world econoritydrldScan) is used to quantify the
consequences of reaching the Lisbon targets. Thiehmwlinked to specific ‘satellite’ sub
models, accounting schemes or empirical backgroeselarch. In such a way, specific Lisbon
policies are translated to the economic model. Mbdel quantifies the policy effects by taking
various kinds of feedback into account. It inclubesavioural feedbacks in the domestic
economy for the EU member states (for instancéntipact of higher employment on wages)
and international feedbacks (such as effects ale}rdoreover, because the economic model
is rich in sectoral detail, the method adds ingghto the impact of Lisbon policies on sectoral

competitiveness.

* We distinguish ten sectors: agriculture, energy, four manufacturing sectors with various technology levels, four services
sectors: transport, other commercial, R&D and other services. We treat nearly all EU member states, separately. Belgium
and Luxembourg are combined in one region. The Baltic States, Malta and Cyprus are also combined in one region.
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Applied general equilibrium model WorldScan

Applied general equilibrium models are based on microeconomic behaviour of all economic agents. Producers
maximise their profits and consumers maximise their utility. Production technologies relate output to inputs, such that
potential increase in the output of a sector leads to extra demand for inputs. This links output to input markets.
Moreover, trade flows between countries, and in particular two-way intra-industry trade, are well modelled. The
integration of national goods and services markets and of capital markets creates the possibility to analyse spillovers
between countries. Another advantage is that these models distinguish several sectors in the economy. Because
WorldScan is a dynamic model, it is well suited to simulate long-term developments in demography, technology, energy
and globalisation. The model consists of several types of equations: behavioural equations which describe the
behaviour of firms and consumers, identities and accounting relations. These accounting relations are necessary to
represent the framework of the national accounts of an economy. This version of the model will be documented in
Lejour et al. (2006).

The analysis concerns five objectives of the Lisbwategy: employment, human capital,
research and development (R&D), the internal maiketervices and the administrative
burden. Simulations quantify the consequences tfioofge of reaching the 70% employment
target, several skills targets (less early schealérs, more graduates from secondary
education, increased reading literacy and morfifglearning), the 3% R&D target, the trade
effects of opening up the services markets anddéssnistrative burdens on companies. The
employment target appears a natural candidateédusion, because it represents the jobs pillar
of the strategy. On the productivity growth pill&&D comes to the fore, because it is an
important input in innovation and it has high sbegurns. The third highlight, human capital,
as a factor of production directly contributes togquctivity growth. In the field of competition
and the functioning of markets, the internal mafketservices and administrative costs are
areas for further analysis, mainly because empirgsearch is available on the direct effects on
trade and productivity, respectively. Hence, thisge of applications covers the main fields of
the Lisbon strategy. Moreover, a simulation offikie policy fields combined provides a rough

estimate of the total economic benefits of reaclimegLisbon targets.

From the start the scope of the analysis shoukehiyghasised. The simulations have a ‘what if’
character, in the sense that they calculate tleetsfbn the economy if Europe would reach the
Lisbon targets. They do not assess the possibilitgally reaching the targets in 2010.
Moreover, they do not always analyse the costhepblicy measures that may be needed to
achieve the targets. For example, to arrive aethployment target, lower marginal income tax
rates may stimulate labour market participation,tbay also cut into the government budget.
That may result in a decline of the provision oblitigoods, which also benefit society or the
economy. The analysis of the employment target takgs these costs into account ex-post in a
rather rudimentary way. In so far as costs of pediare excluded from the simulations, we
overestimate the benefits of the Lisbon strateggodvnward bias in the results originates from

the fact that we do not incorporate all policy meas of the Lisbon strategy. Hence, this
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1.2

exercise can be extended and deepened in variotss lath by delving deeper into policy
design and policy costs and by extending the rafigelicy measures.

To some extent the economic effects of reachind-tbl@on targets remain uncertain.
Uncertainty most strongly applies to investmentBR&D: empirical research yields social
returns to R&D in the range of 30 to 100%. To kb uncertainty we introduced a bandwidth
by simulating a lower bound scenario and an uppendt scenario. Also for the employment
target we dealt with uncertainty by varying assuons on labour participation of women and
on the productivity distribution of people who beeemployed. No bandwidth exists for the
other three Lisbon objectives (skills, internal k&rfor services and administrative burden).
The main reason is that the economic effects athieg these targets appear smaller compared
to the unemployment and the R&D targets, therefioaking a distinction would only change
the quantitative results moderately. The presamntati this paper follows the lower bound

scenario.

This chapter contains a broad overview of the magults of the simulations. Its structure is as
follows. Section 1.2 briefly explains the main czteristics of each of the Lisbon targets and
their effects on job creation and economic growiction 1.3 reviews the results on
consumption, trade and the labour market. Sectidmptesents the sectoral characteristics of the
simulations. Finally, Section 1.5 contrasts thasie@ames of the lower bound scenario with
those of the upper bound scenario.

Chapter 2 to 8 provide more background and det@hspter 2 briefly reviews the linkage
between the Lisbon strategy and jobs and growEunope, Chapter 3 presents the analytical
framework, in which the WorldScan model featuresmminently. Subsequently the various
highlights of the Lisbon strategy pass in reviempéyment in Chapter 4, human capital in
Chapter 5, R&D in Chapter 6, the internal marketsiervices in Chapter 7 and administrative
burden in Chapter 8.

Jobs creation and economic growth

This section presents the impact of the Lisbonages on jobs and growth in the lower bound
scenario. The impact of the various Lisbon goatsaaralysed as deviations from a baseline
scenario, simulated in WorldScan. Given the baselia implement the Lisbon goals one by
one in order to analyse the difference in outcowiéis the baseline. The baseline is described
in Chapter 3.

Table 1.1 decomposes the growth effect of the cnetbsimulation into the contributions of
the specific Lisbon policies. For the first simigaton the employment target, the table
contains the relative change compared to the lmesdfior the other Lisbon goals the changes in

GDP are relative to the previous simulations. Weeteimulated subsequently the employment
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target, the skills target, the services directitie,reduction in administrative burdens, and the
R&D target. Hence, column (2) of Table 1.1 compéaheseffects of reaching the skills target to
the simulation in which Europe reaches the employrtagget. Column (3) shows the effect of
opening up the services markets compared to thie tkigets and so on. The last column (6)

shows the effects of the five policies combineatieé to the baseline.

Employment

A very important goal in the “jobs and growth” ¢&gy 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.

We have simulated two employment scenarios, a lé®deand and an upper bound scenario.
The economic effects of reaching the employmeiggetaare smaller in the lower bound
scenario compared to the upper bound scenarioréidson is that in the lower bound scenario
we apply a baseline with increasing participatiates for women until 2010. The last decades
we have seen an increase in labour-market participaf women. Nowadays more women in
younger age cohorts participate in the labour mahen say 20 years ago. Because these
women are accustomed to be active in the formaluamarket, it is likely that they will remain
employed at an older age. Hence, it seems reasotwmbbsume that the participation rates of
these women will be higher when they are older tharcurrent cohort of that older age. This
implies that the difference with the 70% targednsaller than in the upper bound baseline,
where we keep participation rates constant aftéB826r all age-cohorts.

Besides this participation effect, we add a seamdponent to the lower bound scenario. It
is often said that extra employment is not as pctde as existing employment. According to
this view the unemployed and people who do notigipéte on the labour market are on
average less educated than the average workea &xiployment comes from two sources in
WorldScan: unemployment falls and participatioesdahcrease. Taking an extreme position, in
the lower bound scenario we assume that all extygla@yment is low-skilled. This contrasts
with the upper bound scenario where the supplkiitof the labour inflow is the same as for
the existing labour force. By consequence, thesim®e in employment contributes less to
productivity and GDP in the lower bound scenario.

The 70% employment target has to be reached oagwén the EU. To derive country-
specific targets, which are presented extensivelyhapter 4, we set an upper limit for the
employment rate of 75%. Each country will proparéfly reduce the gap between the
maximum of 75% and the 2003 rate. This implies shebuntry with a low employment rate,
such as Poland, still faces a very ambitious tatggtit will be lower than 70%. Countries that
already have met the 70% target also increase gmiglat to some extent. For the years after
2010 we assume that the unemployment rates arabthspecific labour-market participation

rates stay constant.
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Table 1.1 GDP effects of five Lisbon goals in 2025: lower bound scenario

Employment Human Services Administrative R&D Total
capital Burden

Column @ @) ®) 4) (5) (6)
EU 6.3 0.5 0.2 1.4 3.5 11.9
Germany 4.9 0.5 0.2 15 3.1 10.3
France 7.9 0.4 0.2 15 3.2 13.1
United Kingdom 2.3 0.7 0.1 1.1 2.8 7.0
Italy 11.8 0.5 0.2 1.3 4.5 18.4
Spain 8.8 0.7 0.1 1.4 4.7 15.7
The Netherlands 0.6 0.3 0.2 15 35 6.1
Belgium and Luxembourg 12.3 0.6 0.3 15 3.9 18.6
Denmark 0.4 0.6 0.4 1.2 2.2 4.8
Sweden 19 0.3 0.3 1.3 0.7 4.5
Finland 5.1 0.1 0.4 14 2.0 9.0
Ireland 4.2 0.4 0.2 1.3 4.5 10.7
Austria 2.3 0.2 0.4 1.5 34 7.8
Greece 10.9 0.9 0.2 1.7 4.3 18.0
Portugal 2.5 2.4 0.1 1.3 4.5 10.9
Poland 17.2 0.6 0.2 2.0 5.7 25.7
Czech Republic 6.4 0.3 0.4 1.7 5.1 13.9
Hungary 10.4 0.4 0.7 2.0 5.9 19.4
Slovakia 11.9 0.3 0.9 1.8 8.1 229
Slovenia 9.9 0.4 0.4 1.9 5.1 17.8
Rest EU 6.5 0.2 0.3 19 6.3 15.2

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous
columns in the year 2525. In column (1) and (6) the numbers are relative changes from the baseline.

Reaching the employment target implies that empkayt rises by nearly 11% in the EU in the
lower bound scenario. This translates into a gramibulse of 6.3% (see column 1 of Table
1.1). The increase in jobs outpaces economic grbetiause productivity falls due to the
inflow of low-skilled and the large increase in doyment.

The variation within the EU is large. In Austriag@imark, Sweden, the UK, Portugal, and
the Netherlands GDP changes moderately. Theseraesiate relatively close to the
employment target. In contrast, the distance froentarget is large in Italy, Belgium, Greece,
Hungary, Poland, and Slovakia. GDP increases b riam 10% in these countries.

These ‘what if’ simulations abstract from policy aseres to increase participation and
reduce unemployment. Yet, it is possible to getumh idea of policies that may be used to
reach the targets. For instance, if we use themiectax rate and social security benefits as
policy instruments, an 8%-points fall of the incotag rate could bring about the increase of
labour market participation by women for Europ@aghole. In addition, a decrease of social
security benefits by 10% to 22%elative to wages could induce the fall in unergpient

incorporated in the lower bound scenario.

% The range results from different elasticities found in the literature, see Chapter 4 for details.
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Skills

As part of the Lisbon process, the Barcelona surofr002 endorsed common objectives for
education and training in Europe. The May 2003 @dwgreed on five targets (European
Commission, 2004b) by 2010:

An EU average rate of no more than 10% early scleaokers should be achievéd.

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

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

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

The total number of graduates in mathematics, seiand 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 arc&tibn and training Jacobs (2005)
developed a small, independent ‘satellite modeWMaorldScan, which incorporates various
aspects of skill-formation needed to simulate Hrgédts. The satellite model also contains a
stylised cohort model to compute the impact of e the targets in 2010 on the skill
structure of the labour force in the period 201@20T he cohort model takes into account that
it takes many years before the skill structureheflabour force has adjusted to the higher
educated cohorts that leave formal education. @tedlite model calculates a time path of the
increase of labour efficiency that originates freorope reaching the skill targets in 2010. This
increase in labour efficiency is subsequently iregkin the WorldScan model, which computes
the general equilibrium effects of the educatiod &aining policies.

European Commission (2004b) emphasises that thettaapply to the EU as a whole and
not to individual countries. In accordance with tiiber Lisbon simulations we follow the
general rule to compute country specific targeas kias also been applied in other simulations.
We set an upper limit above the target and abowéditfhest base level value (sometimes
countries already in the base data exceed thetsqrifée then set the target for a country
proportional to the distance of the base level @alfithat country and the upper limit. In this
way countries that are at the largest distance tt@marget have to make the largest effort. At
the same time, because the upper limit exceedsityet, countries that have reached or
exceeded the target are still assumed to make &theugh generally small) effort.

The what-if character of the simulations implieatttve do not explicitly deal with the
policies required to reach the targets. Nevertiseksme simulations still capture the most

important costs of achieving the skills targetsnaby the opportunity costs of increasing levels

3 It was not possible to implement this target separately in the analysis, see Chapter 5.
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of education and the opportunity costs of acquirmaye skills on the job. In particular, raising
the number of better skilled workers in the popatatutomatically implies that there are less
low skilled workers available. Moreover, if skilpgrading requires more time in education,

less labour time is available and earnings arefdoiso, increasing training efforts will imply

lower labour earnings in the short run as workpend less time being productive when they
spent their time accumulating human capital.

Column (2) of Table 1.1 presents the growth effat2025 of reaching the skills targets. This
comes down to 0.5% increase in GDP in the EU. Ti#52utcomes depend on two main
components, the level of skills in a particular ooy and the relative importance of the lifelong
learning target. The level of skills determines dlerall size of the skills effect. For instance,
Portugal benefits most, because the initial s&itel is low compared to the target. Benefits for
Finland are small because it already scores wedllloof the skills targets.

More training effort has two contrasting effectssty, participation in training demands
time that without training would have been usedwWorking. Because working time has to be
invested up front in training, the initial laboufieiency effects are negative. Secondly,
increasing training time raises the growth ratermthe-job training. These positive effects
from human capital accumulation gradually buildaunal after a number of years dominate the
results. This relevance of this effect follows freomparing Austria to the United Kingdom.
For Austria lifelong learning yields a major cobtrtion. By consequence, the effects of the
initial setback outweigh the positive effects @fitiing: the GDP effects in 2025 are relatively
small. In the United Kingdom the initial setbaclsigaller and the other targets add to relatively
larger effects in 2025.

On the longer run the positive effects of lifeldegrning kick in. In 2040 the GDP gafns
are much larger than in 2025, because it takegakedecades before the skills targets have
affected the human capital of all age cohorts eflétibour force. In 2040 Austria outperforms
the United Kingdom.

The internal market for services

A cornerstone of the European Union is the prirctpht goods, services, capital and labour
can move freely between the member states. Thenaitearket for goods seems to function
well, after the implementation of the Single Margedgramme in 1992. That is however not
the case for the internal market in services. 8erproviders often experience obstacles if they
want to export their services to other EU membatest or when they want to start a subsidiary
company in other EU member states. The EC (200#s)dcently proposed a directive to
reduce the impediments for trade in commercialisesv A key element of this directive is the

4 The effects for 2040 are presented in the Annex. All together, GDP in Europe rises by 1.7% in 2040 if Europe reaches the
skills targets in 2010. This 2040 GDP effect is more than three times the effect in 2025, which illustrates the long lags
involved in the process of skill upgrading.
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1.2.4

‘country of origin’ principle. A service providertvo complied with the national regulation of
the country of origin should no longer be hampdrgdegulation in the destination country.

The main economic implication of the proposed messsis a substantial reduction of
regulation heterogeneity. Taking into account thpigical uncertainties of the impact of the
EU directive on regulation heterogeneity and oftieterogeneity indicators on trade and
investment, Koxet al. (2004a) estimate that commercial services tragelding transport
services) could increase by 30 to 60 per centarEd, while foreign direct investment stocks
in services might increase by 20 to 35 per centtddke directive.

Following up on Koxet al. (2004a) we estimate the welfare effects of tloedase in
commercial services trade using WorldScan. Thigisa complete welfare analysis of the
proposed measures, because the current versibe aiddel does not include FDI flows and
lacks economies to scale. Economies of scale @getradditional welfare effects of more
open services markets in the EU. By consequeneeuttomes of the present analysis of extra
trade have to be considered as a lower bound.

Ex ante the measures meant to open up the serigeée®ts will increase other commercial
services trade by about 30% (the lower bound oKitreet al. estimates). This is substantial
for the sector itself; however at a macro-econdmiel this increase is modest. Ketxal.

(2004b) show that other commercial services tradkes up only about 10% of total EU trade.
Moreover, about half of other commercial servicadé is directed to countries outside the EU.
So, only about 5% of EU trade is affected by theises directive. By consequence, the 30%
increase in increase other commercial serviceg tnaulild lead to a total trade increase in the
EU of about 1.5%. Given the small effects on tatadle and the constant returns to scale
assumption in production it is not surprising ttiet GDP effects are modest, on average 0.2%
in the EU (see column (3) of Table 1.1).

The country specific effects differ depending oa teduction in regulatory heterogeneity
between the countries and their most importaningadartners in other commercial services
trade. E.g. the trade effects for France, Unitenlglom, Spain and Portugal are modest. From
the data we know that these countries trade relgtimuch with each other and that the
regulatory heterogeneity between these countrissial. For countries like Austria, Denmark,
Hungary and Slovakia the regulatory heterogeneitly their most important trading partners is
much larger and so is the effect of less heterdagene

Less red tape in Europe

Firms often complain about the time and costs wetlto deal with administrative activities.
To implement the reduction of administrative costWorldScan we assume that these costs
largely consist of wages for workers that firmsaée hire to comply with government
regulations and to provide the government withrimfation. Reducing the administrative
burden implies that some of these workers can imuté directly to production. The reduction
therefore takes the form of an increase in labfficiency: fewer workers are needed, while
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1.2.5

production is not affected directly. Furthermore, assume that the cost reduction is achieved
by making the administrative process more efficidrdoes not undermine government
regulations.

The Netherlands is one of the very few countridsictvcurrently has detailed information
on the administrative burden of government regoiteti For 2002, the administrative burden in
the Netherlands is equivalent to 3.7% of GDP argtagected to fall with 25%, e.g. with 0.9%
of GDP. Therefore, we use the key figures for tleghdrlands as a benchmark for the other
member states of the European Union. To arrivena¢aningful international comparison Kox
(2005) combined the Dutch data on the total adrmatise burden with the Djankaet al.

(2002) data on inter-country differences in firmasstup costs to obtain estimates of the
administrative burden per country.

In the WorldScan simulation all countries expereeaaeduction in the administrative costs
as a percentage of GDP by a quarter. Using cospegific labour income shares we translate
these into an increase in labour efficiency. Orrage, labour efficiency rises by 1.3% in
Europe in 2025. Without R&D spillovers the longntechange in GDP volume will equal the
initial shock of 1.3%. R&D spillovers slightly maignthis outcome to 1.4% (see column (4) of
Table 1.1). Country specific effects mirror thetdiition of administrative costs over

countries. These effects are relatively small.

Research and Development

Research and Development (R&D) is a key factotdohnological change, and consequently
economic growth. New technologies can boost pradticand 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 fehkedDECD (3.1%). The European Council
agreed to raise these expenditures to 3% of GI2P10. In the WorldScan simulations we
assume that the targets are reached in 2010. Wetddaim that this assumption is realistic. In
particular in the new member states, current R&Peexlitures are less than 1% percent. It is
very difficult to increase these expenditures saitglly within a few years and to attract or
train sufficient researchers in such a relativélgrs period of time.

New technologies and better products boost prodtictnot only in the innovating sector
itself, but also in other sectors. In additioncsinthe influential paper by Coe and Helpman
(1995) it is well established that investment in[Rgenerates international spillovers: R&D in
one country has an external effect on productivitthe country itself as well as for its trading
partners. Therefore, we incorporate an empiridation between total factor productivity
(TFP) growth and the growth of R&D stocks in WorntdB. We distinguish three types of R&D
stocks: the R&D stocks of the own sector, of odemtors in the economy to reflect domestic
spillovers, and of foreign sectors to reflect inronal spillovers. In addition, we have
incorporated the R&D decision of firms in our moBleked on profit maximisation.
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The estimated TFP equation in WorldScan expresseisrtpact of a marginal increase in R&D.
The 50% increase to meet the Lisbon target is madaginal increase at all. Hence, we may
doubt whether the extra R&D is as productive aseturR&D. The estimated social return on
R&D is in the top range of the results in the kteire and the most interesting R&D projects
may already have been conducted. Therefore wedemtie estimated elasticities and the
calculated returns on R&D as an upper bound. Inatver bound scenario we substantially
reduce the coefficients for the national and iriéiomal R&D spillovers such that the social
rate of return on R&D equals the lower bound ofg¢kmates in the literature.

We take account of some of the policy costs ofedhg the R&D target by using a national
R&D subsidy to reduce the investment price for R&Mis probably underestimates the costs
for two reasons. First, we assume that the sulisidgent effectively leading to more R&D
expenditure. The literature suggests this is nottse, a part of the subsidies carry a
deadweight loss. Second, the subsidy is paid byn@{sum transfer from the domestic
households. In practice, most taxes are propoft&gureh as the income tax, so we abstract from
the excess-burden of proportional taxes.

To take country differences into account, we cqueportionally the gap between current
R&D spending and an artificial target by increasR®D expenditure between 2005 and 2010.
The artificial target is set at 4.5%. For each ¢outhe gap between current spending and the
limit of 4.5% is proportionally decreased, in sictvay that the 3% level for the EU is reached
in 2010. Countries with initially less spendingR&D have to increase their R&D effort
substantially, while countries with initially higR&D spending face less ambitious targets.
Column (5) of Table 1.1 presents the growth effe€the scenario where the R&D spillovers
are modest. The R&D stock in the EU is increasedtmnut 66%. This leads to a GDP gain of
about 3.5%. The effects for the individual courgtrikepend to a large extent on the distance
between 3% and their current levels of R&D spenditag the Scandinavian countries the GDP
effects are the smallest because they have alreadfed the 3% level (except Denmark).
Productivity in these countries increases slighttgause they benefit from the spillovers of
higher R&D stocks in other countries. For Germang Rrance the effects are about equal to
the EU average. Although they have to increase B&D spending, the gap to the target is not
as large as for other countries. For other largates, such as Italy and Spain, the effects are
much larger. Their R&D stocks increase by aboutigi@ading to GDP gains of over 4%. For
most new member states the effects are even laB@P. gains are 5% or higher in these
countries. Their R&D stocks double at least.
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1.2.6

13

131

Combined effects

Column (6) of Table 1.1 contains the effects omeaoic growth of all Lisbon targets
combined. GDP in the EU could increase by 12% 520 all goals are met, which is quite
large. Economic growth would step up by about tlype&rters of a percentage point until 2025.
This is mainly caused by a large employment in@ehg to the 70% employment target and a
large increase in labour productivity due to thpanding R&D stock. The skills target, the
trade-effects of opening up the services marketth@deduction in administrative barriers
contribute much less to the GDP increase.

This conclusion also holds for the individual caieg. The GDP increase varies from 4.5%
for Sweden to 26% for Poland. In general the effeftthe Lisbon goals for the new member
states are much larger than for most of the oldanbrer states, in particular the non-
Mediterranean countries. These large differencesrainly due to the variation in efforts
needed to reach the employment and R&D target.nEaemember states and most of the
Mediterranean countries are far away from the Lispoals on employment and R&D in 2003.
As a consequence the economies of these countéasast affected if the targets are reached.

Consumption, trade and the labour market

Consumption
The effects on consumption per capita are smalbam those on GDP (see Table 1.2). Overall
consumption per capita increases by about 9% 20856 instead of 12% for GDP. This is
caused by negative terms-of-trade effects for mbgie Lisbon policies. The terms-of-trade
effect is the largest for the R&D targets. The p@iVity increases exert a downward pressure
on producer prices. Therefore export prices deeredule import prices do not change
substantially, in particular for the imports fromtside the EU.

For nearly all member states, the increase in eynpdot contributes more to consumption
growth than the increase in R&D spending. The Warian consumption effects over countries
and policies is similar to the GDP effetts.

® The only exception is Sweden. Sweden already is close to most Lisbon targets so it benefits least from reaching the
targets. Hence, the fall in Swedish export prices is relatively small, while Sweden benefits from falling import prices, because
other EU countries lower their export prices. By consequence, terms-of-trade effects are positive in Sweden.
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Table 1.2 Consumption effects of five Lisbon goals in 2025: lower bound scenario

Employment Human Services Administrative R&D Total
capital burden

Column @ @) ®) 4) (5) (6)
EU 5.6 0.5 0.5 1.3 1.3 9.1
Germany 4.7 0.5 0.5 1.4 11 8.1
France 6.9 0.3 0.3 1.3 11 9.9
United Kingdom 2.2 0.6 0.3 1.0 0.8 5.0
Italy 10.2 0.5 0.4 1.2 1.5 13.8
Spain 7.3 0.6 0.3 1.2 1.8 11.3
The Netherlands 0.9 0.3 0.7 1.3 1.3 4.5
Belgium and Luxembourg 10.3 0.5 1.3 1.3 1.6 15.1
Denmark 0.5 0.5 0.7 11 0.9 3.8
Sweden 2.0 0.3 0.7 1.3 0.9 5.2
Finland 5.0 0.1 0.5 14 0.9 7.9
Ireland 3.9 0.4 1.6 1.2 1.3 8.4
Austria 2.3 0.2 1.0 1.3 1.4 6.1
Greece 8.8 0.7 0.3 1.4 1.9 13.2
Portugal 2.4 2.0 0.3 1.1 2.1 7.8
Poland 14.7 0.5 0.4 1.8 2.6 19.8
Czech Republic 5.7 0.2 0.7 15 25 10.7
Hungary 9.1 0.3 1.0 1.8 2.6 14.8
Slovakia 10.0 0.3 1.2 1.6 4.8 17.9
Slovenia 8.9 0.4 0.6 1.7 2.6 14.2
Rest EU 53 0.2 0.8 1.6 2.9 10.7

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous column
in the year 2025. In column (1) and (6) the numbers are relative changes from the baseline.

1.3.2 Trade
EU exports increase by 17% in 2025 (Table 1.3)s€heclude intra and extra EU-exports. At
least half of the export increase, and for soment@s slightly more, results from the R&D
component. The increase in employment also stirsifaade substantially, while opening of
the services market has only an effect on traddhiar commercial services.

By comparing Table 1.3 to Table 1.1 it is eviddmattithe total exports effects are larger than
the GDP effects. For the Lisbon policies on emplegimskills and the reduction in
administrative burden the trade effects are sinbldhose on GDP. The differences originate
from the simulations on R&D and the opening upsefvices markets, which clearly have a
trade stimulating effect. The increase in R&D stiateis productivity in the high technology
sectors, in particular. These sectors are alsathst tradable sectors. Their share in trade is
much higher than it is in value added. Consequetity/trade effect of R&D policy is larger
than the effect on GDP. The services directive atintegrating the national services markets
in the EU. It stimulates trade openness of countriereducing barriers to trade in other

commercial services.
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Table 1.3 Export effects of the five Lisbon policies in 2025: lower bound scenario

Employment Human Services Administrative R&D Total
capital burden

Column @ @) ®) 4) (5) (6)
EU 6.7 0.6 1.9 1.5 6.4 17.1
Germany 5.3 0.5 1.8 15 5.8 14.9
France 8.3 0.5 1.4 1.6 6.3 18.1
United Kingdom 3.0 0.6 1.7 1.2 6.2 12.7
Italy 11.3 0.6 2.2 1.4 7.8 23.2
Spain 9.6 0.9 1.5 1.5 8.9 22.4
The Netherlands 1.4 0.3 2.3 1.4 5.8 11.3
Belgium and Luxembourg 12.3 0.6 2.0 1.6 6.5 23.0
Denmark 11 0.5 2.7 1.2 4.1 9.7
Sweden 25 0.3 2.2 1.2 1.2 7.5
Finland 4.4 0.2 2.0 1.3 5.3 13.1
Ireland 4.1 0.4 1.2 1.2 6.6 13.6
Austria 35 0.3 3.2 1.7 6.5 15.3
Greece 9.4 0.8 2.6 15 4.8 19.1
Portugal 45 2.4 1.6 1.5 7.7 17.5
Poland 17.6 0.7 1.5 2.2 8.4 30.5
Czech republic 7.3 0.4 1.6 1.8 7.6 18.7
Hungary 10.0 0.4 2.7 1.9 8.2 23.2
Slovakia 11.5 0.4 2.7 1.9 9.1 25.6
Slovenia 10.3 0.5 1.9 1.9 7.7 22.3
Rest EU 7.3 0.3 2.1 1.9 9.7 21.2

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous column
in the year 2025. In column (1) and (6) the numbers are relative changes from the baseline.

133 Labour market
The Lisbon policies also affect the labour mark@ectly and indirectly: directly, because the
employment simulation stimulates labour supplyjrectly, because some policies affect
(labour) productivity, which feeds forward into veey Note that in WorldScan unemployment
and labour-market participation are exogenous $&tion 3.2). In case of the employment
target employment rises in line with the increasparticipation and the fall in unemployment.
In the other simulations total employment doesamainge.

Table 1.4 presents the wage outcomes for the filieips. Overall real wages hardly
change in the EU. Effects for individual countnesy from-2.3% in Italy to 7.8% in Portugal.
The increase in real wages mainly follows from kighroductivity, induced by the enlarged
R&D stocks, see column (5). The policies for impnavskills (Portugal is an exception), the
trade-effects of opening up the services markedgtla@ reduction in administrative burden
contribute moderately to labour productivity andréby to higher wages. In general the
modest, positive effects of these three policieseah wages are offset by the reduction in real
wages induced by the increase in employment. T¢tre&se in employment has a negative
effect on labour productivity, partly because thwér bound scenario assumes that the
additional inflow of labour is low skilled. The &dtwage outcome for a country depends on the
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difference between the negative effect of the egnpknt simulation and the sum of the
positive effects of the other simulations.

Table 1.4 Development of real wages after implementing five Lisbon policies in 2025: lower bound
scenario
Employment Human Services Administrative R&D Total
capital burden

Column 1) 2 3) 4 (5) (6)
EU -4.3 0.4 0.5 1.2 3.0 0.8
Germany -25 0.4 0.5 1.3 2.6 2.3
France -4.2 0.3 0.3 1.2 2.9 0.5
United Kingdom -0.9 0.6 0.4 1.0 2.6 3.6
Italy -7.8 0.4 0.4 1.0 3.6 -23
Spain -45 0.6 0.2 11 4.0 15
The Netherlands 0.1 0.3 0.9 14 3.1 5.7
Belgium and Luxembourg -6.6 0.4 1.3 11 2.8 -0.9
Denmark 0.2 0.5 0.7 1.1 2.2 4.7
Sweden -05 0.3 0.7 1.2 0.8 2.4
Finland -25 0.1 0.4 1.2 1.7 0.9
Ireland -2.0 0.4 1.7 1.2 35 4.7
Austria -0.8 0.2 1.0 1.3 3.3 5.0
Greece -45 0.7 0.3 1.3 4.6 2.5
Portugal -05 2.1 0.3 1.2 4.6 7.8
Poland -74 0.4 0.3 15 4.6 -0.7
Czech Republic -2.8 0.2 0.6 1.4 4.9 4.3
Hungary -6.1 0.3 0.7 15 4.9 1.3
Slovakia -5.6 0.2 1.0 1.3 6.8 3.7
Slovenia -33 0.4 0.6 15 4.0 3.2
Rest EU -29 0.2 0.8 15 5.4 5.0

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous column
in the year 2025. In column (1) and (6) the numbers are relative changes from the baseline.

1.4 Sectoral effects

Nearly all Lisbon policies analysed in this papembt have a specific sectoral focus. The
employment target, the R&D expenditure target,skifls target and the administrative burden
are economy-wide goals. Only the measures in the afrthe internal market for services are
focussed on a specific sector: commercial servimesept for transport services. This does not
imply that reaching the Lisbon targets has a néintygact on the sectoral structure in the EU
economy. For two reasons this is not the casefifdtaés that the EU member states have
diverse sectoral structures and that the membissaae affected differently by the Lisbon
goals. Even if these goals have a neutral impathe@msector structure per country, it will not
have a neutral impact on the EU economy as a whiblke second reason is that sectors differ,
also per country. Some sectors are more R&D intensithers are more labour and/or skill

intensive. Moreover, the sectors require diffemnbunts of inputs.
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Table 1.5 Sectoral production developments in the EU: lower bound scenario

Production volume in 2025 Employment Human  Services Administrative R&D Total
capital burden
Column €Y @ ®) 4 ®) (6)
Agriculture 9.8 0.5 0.2 1.3 14 13.2
Energy 5.0 0.4 0.3 11 2.8 9.5
Low tech manufacturing 7.9 0.6 0.2 15 15 11.6
Medium-low tech manufacturing 9.0 0.7 0.2 1.8 5.5 17.2
Medium-high tech manufacturing 7.8 0.7 0.3 1.7 111 215
High tech manufacturing 10.5 0.8 0.4 2.1 22.0 35.8
Transport services 6.9 0.6 0.2 1.4 2.4 114
Other commercial services 5.8 0.5 0.2 14 1.7 9.6
R&D 3.6 11 0.3 15 70.9 77.5
Other services 5.0 0.5 0.2 1.3 0.8 7.9

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous column
in the year 2025. In column (1) and (6) the numbers are relative changes from the baseline.

Table 1.5 shows the changes in sectoral produfttiotihhe separate Lisbon targets and for all
targets combined. Production in the R&D sector ssifgy nearly 80%, due to the ambitious
R&D targets. Because R&D is heavily subsidised,RB® intensive sectors (high tech
manufacturing and medium-high tech manufacturireg)dit most. The R&D extensive sectors,
other commercial services and other services, tlexpgand as much as the R&D intensive
sectors. Also the employment target stimulates yetidn, while the other targets do not
contribute that much to extra production. For alfets, production increases most in the
tradable sectors (the manufacturing sectors).

Table 1.6 Sectoral employment developments in the EU: lower bound scenario
Employment 2025 Employment Human Services  Administrative R&D Total
capital burden

Column @ @) (©) 4) ©) (6)
Agriculture 18.2 0.0 0.0 -0.1 -31 14.9
Energy 8.3 0.0 0.0 -0.1 -25 5.8
Low tech manufacturing 11.4 0.0 0.1 0.0 -31 8.4
Medium-low tech manufacturing 12.1 0.1 0.1 0.2 0.3 12.8
High-medium tech manufacturing 10.9 0.1 0.2 0.2 -1.0 10.3
High tech manufacturing 155 0.3 0.2 0.5 4.4 20.9
Transport services 10.0 0.0 0.0 -0.1 -15 8.4
Other commercial services 7.9 0.0 -01 0.1 -05 7.4
R&D 3.8 0.5 0.2 -0.2 77.1 81.4
Other services 6.0 -01 0.1 -02 -1.2 4.6

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous column
in the year 2025. In column (1) and (6) the numbers are relative changes from the baseline.
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The sectoral employment pattern is heavily coreelatith the changes in production. Table 1.6
shows that employment increases most in the R&Bbsand in high tech manufacturing. Note
that total employment only increases from implerimenthe 70% employment target. For the
other targets the sectoral employment changestaféss other. The R&D target generates

substantial sectoral employment changes, for therdargets the effects are fairly modest.

Table 1.7 Sectoral exports in EU: lower bound scenario
Export in 2025 Employment Human  Services Administrative R&D Total
capital burden

Column 1) 2 3) 4 (5) (6)
Agriculture 8.8 0.4 0.0 11 0.0 10.5
Energy 2.0 0.1 0.2 0.5 1.3 4.0
Low tech manufacturing 7.4 0.5 0.2 14 0.4 9.9
Medium-low tech manufacturing 8.6 0.7 0.2 1.7 3.2 14.3
Medium-high tech manufacturing 7.2 0.6 0.3 1.6 11.2 20.9
High tech manufacturing 8.8 0.8 0.3 1.9 22.0 33.9
Transport services 4.8 0.4 0.1 11 0.0 6.4
Other commercial services 3.3 0.4 16.5 1.2 -27 18.7
Other services 19 0.7 -0.6 1.5 -52 -1.7

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous column

in the year 2025. In column (1) and (6) the numbers are relative changes from the baseline.

1.5

Exports increase most in the manufacturing sectorsarticular in high tech manufacturing and
in medium-high tech manufacturing (see Table JABo trade in other commercial services
increases substantially, due to the effect of apgnp the services market.

From Table 1.3 we know that overall exports incedag 17%. Exports in medium-high tech
and high tech manufacturing increase faster. Thesducts will form a larger part of the total
EU exports. The shares of agriculture, energy,tkxsitn manufacturing and services fall.
Specialisation of the R&D intensive sectors witti@ease, while it decreases in other sectors.
Due to the measures to open up the services magetialisation in the other commercial
services will increase. If all five policies arengbined, specialisation in other commercial
services decreases in spite of measures addreksiggrvices market. The reason is that the
changes in the specialisation and export pattermaminated by the changes from the large

increase of R&D spending.

Lisbon in perspective

This paper quantifies the economic effects of rewgfive highlights of Europe’s Lisbon
strategy. The implementation of these five targetdd give a boost to Europe’s economy:
overall GDP could increase by 12% and consumptio@%. This is a substantial effect.
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Although it has to be qualified, because we docomiduct a full welfare assessment, this effect
is at the lower end of our bandwidth. So far weehamly analysed the lower bound scenario for
the employment and R&D expenditures target. If labmarket participation of women does

not increase autonomously until 2010, and if a wutt&l share of extra employment needed to
fulfil the target is high-skilled, the effects dfet employment target on GDP could be much
higher. The same applies for the R&D expendituaeget if the social rate of return is much
higher. Table 1.8 presents the results of the uppend scenario.

Table 1.8 GDP effects of the five Lisbon goals in 2025: upper bound scenario

Employment Human R&D Services Administrative Total

capital Burden

Column @ @) ®) 4) ©) (6)
EU 9.2 0.5 0.2 1.5 11.6 23.0
Germany 7.2 0.5 0.3 1.5 9.6 19.1
France 10.6 0.4 0.2 15 10.1 22.8
United Kingdom 3.8 0.7 0.1 11 8.0 13.6
Italy 18.2 0.6 0.2 14 15.6 36.0
Spain 14.0 0.8 0.1 15 16.7 33.1
The Netherlands 2.7 0.3 0.2 1.5 10.0 14.8
Belgium and Luxembourg 18.2 0.6 0.3 1.6 13.8 34.5
Denmark 0.9 0.6 0.4 1.2 7.3 104
Sweden 2.0 0.3 0.3 1.3 3.9 7.8
Finland 6.1 0.1 0.4 1.4 6.0 14.0
Ireland 7.6 0.4 0.2 14 18.0 27.6
Austria 5.1 0.2 0.4 15 11.0 18.2
Greece 14.6 1.0 0.2 1.8 16.9 34.4
Portugal 4.8 2.5 0.2 1.3 17.4 26.1
Poland 20.0 0.6 0.2 2.1 23.1 46.0
Czech Republic 8.1 0.3 0.4 1.8 195 30.0
Hungary 14.6 0.4 0.7 2.1 25.4 43.2
Slovakia 15.2 0.3 0.9 1.9 35.1 53.4
Slovenia 14.5 0.5 0.4 1.9 20.1 37.3
Rest EU 8.0 0.2 0.3 1.9 25.1 355

Source: WorldScan simulations. The numbers in column (2) to (5) are relative changes from the policy simulations in the previous column
in the year 2025. In column (1) and (6) the numbers are relative changes from the baseline.

Jobs creation associated with reaching the 70%@mpnt target generates a GDP increase of
6.3 t0 9.2% (compare Table 1.1 and Table 1.8).1@ason is that the lower bound scenario
assumes that the additional labour inflow entimpsists of low-skilled (hence low-
productive) workers, whereas in the upper boundaie the inflow represents the skill
distribution in the labour force. The second reasdhat labour-market participation of women
does not increase autonomously.

From the literature it is possible to obtain a foirdication of the policies that may bring
about these substantial changes in employment@nbeiic growth. For instance, we use the

income tax rates and social security benefits asipte policy instruments. From calculations it
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follows that income tax rates have to fall by 8%np®to generate the increase in labour supply
of women in the lower bound scenario. Financing tak reduction would require substantial
cuts in government expenditure, i.e. in the pravisif public goods. In addition, the ratio of
social security benefits to wages (the so-call@taiment ratio) would have to fall by 10 to 22
%-points depending on the elasticities found inliteeature, which would entail substantial
changes in the income distribution..

The impact of several skills targets (less earhost leavers, more graduates from
secondary education, increased reading literacynaoré lifelong learning) appears highly
dependent on the initial position of countries2025 the increase in labour efficiency ranges
from a marginal 0.1% for countries with a high kdllabour force to the order of 1% for
countries with much less human capital and hentie wiich potential for catching Ggn 2040
the range of labour efficiency effects amounts.&0to 3%, about three times as large as the
2025 effects (see Annex 3). This shows that itgakeonsiderable amount of time before
higher skills manifest themselves in the laboucéor

The measures meant to open up the services maekeiaymodest increase of GDP of
about 0.2% through expansion of services trades @dnmstitutes a lower limit since effects on
FDI could not be taken into account in the cursrarsion of WorldScan. A lower
administrative burden on companies yields somevehngér effects: reducing red tape by 25%
pays off in a 1.4% increase of GDP.

Also R&D contributes considerably to economic growtincertainty about the social
returns to R&D generates a rather large bandwititheoconsequences for economic growth.
The direct consequences and associated knowledtpyegs of spending 3% on R&D in 2010
and sustaining it until 2020 range from 3.5% of GBfhe lower bound scenario (Table 1.1) to
11.6% in the upper bound scenario (Table 1.8) emage for the EU. Also the country
variation is large, in particular in the upper bdwtenario. There the GDP gains range from
34% for countries which already have reached tigetdo 30% for those countries which

currently spend hardly any money on R&D.

All five policy fields combined provide a rough esate that the highlights of Lisbon will
increase Europe’s GDP by 12 to 23%. The associ&geaf consumption amounts to 9 - 19%.
The consumption effects are smaller than the Gide&sfdue to the negative terms of trade
effect of most policies. The trade effects (17 2863 are larger because of the trade-promoting
effects resulting from opening up the services miakd the impact of increased R&D
expenditures on the tradable R&D intensive seciiigse two policies also affect the sectoral
structure of the EU economy. In particular the R&Eensive sectors benefit substantially.

The large effects of these five policies give afidation of the economic potential of
Lisbon, but do not represent a full welfare analys we have emphasised before. Table 1.9

® Portugal being the outlier with a potential for catching up of 2.5% of GDP.
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shows the policy elements that we have analyseddoh of the goals. These elements are
important, but we have also excluded elements fsarmanalysis such as leisure and inequality
in welfare and the costs of many policy instrume8tsme of these excluded elements would
reduce the GDP and consumption effects of the lngiicies, some others, in particular with
respect to the services market, could increase thesefits. This requires a more in-depth
analysis of each of the policy fields. The conttiboi of this paper is an integrated ‘what if’
analysis of five polices, which is by its broadeoge less detailed.

Table 1.9 The analysed effects of the Lisbon policies
Goal Analysed effects excluded effects
Employment extra employment costs of labour-market policies
less productive extra employment costs of labour-participation policies
changes in leisure
changes inequality and poverty
Human capital increase in skills costs of extra education
extra schooling time
Research and development increase in R&D expenditures effectiveness of extra expenditures
effects of R&D subsidy excess burden of subsidies
Internal market for services trade effects competition effects
FDI effects
employment effects
Administrative burden higher labour efficiency benefits of administrative rules

The huge benefits of the Lisbon agenda may begraéexd in two ways. On the one hand they
may show what potential lies ahead for Europe aiqular for the new member states, it is
tempting to conclude that the Lisbon policies amagor element for catching up. On the other
hand the benefits illustrate the vast ambitiorheftisbon targets. Policies to reach the targets
entail costs which may lead to less funding forghavision of public goods, and reduced
leisure, costs which only partly could be takew iatcount in this analysis. Moreover, it is very
hard to imagine that the targets really will bectesd by 2010. But if large benefits indeed

emerge on the horizon, pursuing these policies h@@®10 may be an appealing perspective.

29



30



2 The European economy and the Lisbon strategy

This chapter sets the stage by briefly reviewingesa#l aspects of the European economy. At

times it uses the US economy as a mirror to idgstifengths and weaknesses of the European

economy. Moreover, it connects the Lisbon strategyeterminants of employment and

economic growth in order to assess through whiemuohls the strategy may deliver jobs and

growth. It also surveys some of the empirical emadeon the impact of the determinants on

productivity.

Table 2.1

Labour

Capital

Innovation

Human capital

Competition

Jobs, growth and the Lisbon strategy

Determinant of employment and growth

Labour supply
Matching
Market size

Cost of capital
ICT

R&D, knowledge spillovers

Knowledge infrastructure

Education

Training
Market structure
Constraints

Lisbon policies

Employment target, participation
Labour mobility

Internal Market: services, network
industries

Financial services markets
Information society

R&D target

Attract top-researchers

European Research Area

Linkages between firms and research
institutes (universities)

Upper secondary education, literacy,
graduates in mathematics, science and
technology

Participation in life-long learning
Competition policy, internal market
Administrative costs

Taxation, regulation

The Lisbon strategy influences job creation ancheatic growth both through the resources

available for firms and through their productivifyable 2.1 presents an overview of these

linkages. It starts with labour and capital researdollowed by the three main determinants of

total factor productivity (TFP): innovation, humeapital and competition / functioning of

markets. For each of these determinants Tabldastslthe relevant elements of the Lisbon

strategy. As such it provides an organising framéioat links Lisbon policies with jobs and
growth.

2.1

Labour utilisation

Labour utilisation to a considerable degree exgldifferences in GDP per capita between the

United States and Europe. Figure 2.1 shows tharheal number of hours worked in Europe
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lags 15 to 35 percentage points behind the Unitate& For the EU15, the difference in
employment rate explains one-third of the diffeeeictotal hours worked. The employment
rate equals the number of people employed divigetthéd number of people in the age group 15
- 64. It constitutes the core of the employmergéain the Lisbon strategy, which has been set
at a 70% employment rate. Additional targets pertaia female employment rate of 60% and
an employment rate for older workers of 50%. Thasgets in particular become relevant when

in the coming decades the old age dependencywdtiose considerably due to ageing.

Figure 2.1 Components of GDP per capita as a percentage difference with the US, EU 15 and selected
European countries, 2003

Ireland
Netherlands
Sweden
Germany

United Kingdom

Italy

France

EU-15

Spain
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O GDP per hour Etotal hours worked B GDP per capita
Source: Ederveeet al. (2005)

The larger part of the difference in labour utifisa in the US and the EU follows, however,
from the difference in hours worked per worker. Hverage worker in the EU15 works 1550
hours annually. That is about 300 hours less thein tolleagues in the United Stafedet the
employment part of the Lisbon strategy does nat thke number of hours worked into account.
Hence, even when Europe reaches the employmeswetsatbere remains scope for further
mobilisation of labour resources, at least fromphespective of the US.

A difficult question is whether the lower employmeate and the lower number of hours
worked in Europe can be attributed to institutiofaéllire or to a stronger preference for equity
or for leisure. Various studies demonstrate a megatlationship between labour supply and
income tax rates (Nickett al., 2005). Also income tax rates, social securitytgbation rates

and replacement rates appear to raise equilibrivemployment rates. Relatively strong

" Dekker and Ederveen (2005) discuss these differences and their causes extensively.
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preference for equity may induce European soci&igay the price of higher taxes and
contributions so as to provide an adequate leveboial security to their citizens. However,
various trends have shifted the trade-off betwasememic growth and equity. For instance,
internationalisation may require more flexible labaarkets to shift labour to sectors in which
Europe has a comparative advantage with resperhé&rging economies. Ageing and skill
biased technological change increase scarcitykilfgd) labour, which raises the price of
inactivity and leisure. In that perspective, Eurmpébour market institutions and social
security institutions may have become outdatediagtitutional reforms have to address

institutional failure.

European labour markets improved considerably dutie 1990s. Table 2.2 shows that after
1995 the negative employment growth of the earB05Xurned into an annual increase of
1.1%. However, this improvement is not sufficiemteéach the Lisbon targets, also because
employment growth fell back after 2000 (DG ECFIN03, p24).

Table 2.2 Employment and components of labour productivity growth in Europe and the United States e
1991-2001
United States Europe
1991-1995 1996-2001 1991-1995 1996-2001
Employment 1.2 1.7 -0.9 11
Labour productivity 1.2 1.9 2.4 1.4
Non-ICT capital 0.2 0.3 1.0 0.5
ICT capital 0.4 0.7 0.3 0.4
TFP 0.6 0.8 1.1 0.5

Source: O’'Mahony and Van Ark (2003, p216).

2.2

Capital intensity

Capital deepening of production contributes to labmroductivity growth. Workers are more
productive when they dispose of more capital. T@kPeshows that the contribution of capital
deepening fell in Europe after 1995, from 1% td?0 j3er year, which explains about half of the
slowdown in labour productivity growth in Europeqin 2.4 to 1.4%). This is the mirror image
of the strong increase in employment growth ingame period: labour substituted for capital
in production. Ederveegt al. (2005) provide evidence of the strong impact oplEryment
growth on capital deepening during 1970-2003.

Two implications follow. First if employment growtleturns to the (on average less than

1.1%) rate of population growth, capital deeperang labour productivity growth will
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increase. Second, the Lisbon target of higher eynpdmt on the medium term has its price in
terms of less capital deepening and slower prodactrowth®

Investment in ICT-capital increased after 1995im tUS. Its contribution to productivity
growth rose from 0.4 to 0.7 % per year (Table 2r2Europe the contribution of ICT-capital

shows a moderate increase to 0.4%.

The Lisbon strategy mainly addresses capital faonahrough increasing market size and
lowering the cost of capital. European market iraégn enhances efficient allocation of
equipment capital and integration may expand opipdties for investment in markets where
economies of scale are important. Financial markegration lowers the user cost of capital,
which also stimulates investment. According to LamdEconomics (2002), full integration of
financial markets in Europe would lower the costapital by 0.5 %-points, which would

generate a 6% increase in investment.

2.3 Labour productivity and total factor productivity

23.1 Catching-up

In a longer time perspective, catching up has ciemably contributed to European labour
productivity growth. Figure 2.2 shows a downwaehtt in European labour productivity
growth, whereas productivity growth in the US dépi&n upward trend. After the Second
World War Europe benefited from many possibilitie€opy and adapt technology from the
US. Approaching the technological frontier, podgibs to learn from the US diminished, in
particular for West European countries like AustBalgium, Denmark, France, Germany and
the Netherlands. That raises the question how Eunag to enhance productivity growth at the
frontier.

Reaching the frontier may also have contributetthéoweak productivity performance after
1995. The growth rate of total factor productiily=P) fell in Europe after 1995, whereas it
accelerated in the US (Table 2.2).

8 Note that except for terms of trade effects, capital labour substitution is a temporary phenomenon (Broer and Huizinga,
2004). In a small open economy with free entry the capital stock adjusts to expanding labour supply and the capital-labour
ratio returns to its equilibrium value. In a large economy (like the EU) expanding production in line with a larger labour stock
can only be achieved through (modest) terms of trade losses, a lower wage rate and lower labour productivity.
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Figure 2.2 Hourly labour productivity growth 1975-2003: five year moving averages
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Source Ederveeet al. (2005)
2.3.2 ICT

From a sectoral perspective both production ancti8€T explain a considerable part of the
post 1995 performance of the US compared to Eurbgigle 2.3 decomposes the difference in
labour productivity growth between the EU-15 angl tI5 according to the sectoral ICT
taxonomy of O’Mahony and Van Ark (2003). The filise of the table shows that over 1979-
1990 labour productivity in Europe grew 1% per yieater than in the US. According to the
bottom three lines of the table, traditional nofFI€=ctors explain most of this difference. The
US only outperforms the EU in ICT producing mantdiging. The figure of -0.31 in the table
tells that the very productive computer manufactiindustry in the US caused macro
productivity to grow 0.31 % faster in the US tharBurope. In contrast, the efficient telecom
sector in Europe yielded a slightly positive cdmition from ICT using services. A comparable
picture exists for the period 1990-1995.

The major change after 1995 takes place in ICTgus@tvices, such as wholesale, retail,
financial services and business services. In thepd&luctivity growth in these sectors
increased from 1.6% over 1990-1995 to 5.3% ove5i8®1 (O’Mahony and Van Ark 2003,
p78). In contrast, it equalled 1.8% in both period&urope. By consequence, these sectors
contributed 1% point (from Table 2-3(— 0.75- 0.26)) to the acceleration in macro
productivity growth in the US after 1995.
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Table 2.3

Sectoral decomposition of the difference in labour productivity growth between EU 15 and the
US (%-point per year)

1979-1990 1990-1995 1995-2001

Total economy 0.99 1.19 -0.54
ICT producing sectors -0.13 -0.25 -0.45
Manufacturing -0.31 -0.29 -0.60
Services 0.08 0.04 0.15
ICT using sectors 0.38 0.44 -0.61
Manufacturing 0.19 0.18 0.14
Services 0.19 0.26 -0.75
ICT poor sectors 0.73 0.99 0.44
Manufacturing 0.27 0.01 0.24
Services 0.41 0.88 0.32

Source: O’'Mahony and Van Ark (2003, p. 83).

2.3.3

Yet, productivity growth in ICT using sectors is radhan merely investing in ICT. About a
guarter of the productivity increase in US ICT wgssectors after 1995 originates from higher
investment in ICT capital (O’'Mahony and Van Ark 20@95). The other three quarters consist
of TFP growth. Micro econometric and case studdente shows that combining ICT
investment with innovations in organisation andraping of worker skills contributes to
productivity growth (Baily en Kirkegaard, 2004). &ddition, firms in US service sectors are
able to exploit economies of scale and benefit fless regulation on product and labour
markets, which stimulates competition and expertaigon (Bartelsmaset al., 2003).

In terms of the Lisbon agenda these developmerisiiape and the US put the spotlight on
policies that promote TFP growth through innovatiomman capital formation and

competition.

Innovation

Innovation is one of the driving forces of TFP aadearch and development (R&D) is a corner
stone of innovation. Empirical research on theti@teship between R&D and TFP yields very
high social returns to R&D, conservative estimatesin the order of 30% (Cantehal.,

2005). These social returns substantially exceegbtivate rates of return of about 7 to 14%.
Positive externalities explain the high social retuon R&D: investment by one firm not only
increases the productivity of that firm but alscotfer firms, within or outside the same sector
and within or outside the same country. High soa#lrns that exceed private returns motivate
public support for R&D.

Expenditure on R&D amounts to 2% of GDP in Europé kes somewhat below 3% of
GDP in the US. According to the empirical resedhis would contribute to higher TFP in the
US. However, it is hard to explain the past 19%dprctivity performance of Europe and the
US from R&D, because R&D ratios are fairly stableiotime (Ederveest al., 2005). Neither
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the fall in the growth rate of TFP in Europe nag thcrease in the US can be linked directly to
developments in R&D. Moreover, a large role for R&Dn conflict with productivity growth
taking place in ICT-using sectors, as the R&D-istgnof successful service sectors like
wholesale and retail trade is quite low.

What might have changed is the character of R&Burope. The return on R&D in Europe
may have declined since European economies haftedstowards the technology frontier.
R&D to absorb state-of-the-art technologies becolegsimportant when fewer technologies
are left to absorb. If diffusion of R&D involvesrig time lags and the US was engaged in
frontier R&D at a much earlier stage, after 19950Ri& the US might have paid off more in
terms of new technologies and stronger TFP grouiitil now, empirical evidence that might
support this hypothesis is lacking.

Prominent in the Lisbon strategy is the targentweéase R&D spending to 3% of GDP with
companies performing two thirds of this target. ka6 analyses the economic consequences
of reaching the 3% target. Yet, R&D is not the odéterminant of innovation. The Lisbon
strategy features a range of policy measures taraghknowledge creation and diffusion.
Within the European Research Area high on the agang research funding through the
European Research Council and the interconnectbmden scientific research institutes and
firms. The Lisbon agenda also aims at enhancinglityobf researchers within Europe and into
Europe (Kok, 2004). Empirical evidence is scarceheneffectiveness of various policy
measures that intend to stimulate R&D and innovaf@antoret al., 2005).

234 Human capital
The Lisbon strategy not only aims at the quantitydso at the quality of employment. The
European Council has adopted a comprehensive seluchtion and training targets (European
Commission, 2004b). In education, preventing drats@nd increasing participation in upper
secondary education occupy centre stage. Invessnretaining have to enhance lifelong
learning, which increases flexibility of workersda@nables elderly workers to retain to up-to-
date human capital. There is considerable divesasitgng European countries with respect to
these targets. For instance, new member statekimstbe number of graduates with upper
secondary education (see Chapter 5 for more bagkdjo

As a factor of production, human capital investraetitectly contribute to productivity growth
and thus to higher wagéd.he estimated private rate of return on investnireittitial education
equals 6 - 9%, in other words an extra year of atioic raises future wages by 6 to 9%
(Harmonet al., 2003). Recent estimates of returns to on-the#aibing are of the same
magnitude (Leuven and Oosterbeek, 2002). In theduprivate rates of return on human
capital investment will most likely increase, doeskill-biased technological change,

internationalisation and capital-skill complemeitia¢Jacobs, 2004).

° The remainder of this section draws heavily on Jacobs and Webbink (2004).
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Human capital might also affect productivity inditly. Several mechanisms have been
proposed in the theoretical literature. Firstigraasing returns and positive external effects
may raise social returns to education above prirgtens. However, empirical evidence does
not support this conjecture: social returns to ation roughly equal private returns. Secondly,
investing in education might increase the proditgtiof R&D, because a larger share of the
workforce will be engaged in R&D. But also in tlei@se empirical support is absent:
complementarity between skill levels and R&D canmefound. Thirdly, human capital may
facilitate technology adoption and catching up @irries towards the technological frontier
(Griffith et al,. 2000). Empirical support for this mechanismas very robust and for a range
of European countries it has lost relevance, becthese countries have largely caught up with
the US (see Section 2.3.1). An exception may bertbtaso much the level as the composition
of human capital makes a difference. According todger and Kumar (2002, 2004) people in
the US have been able to adjust to ICT more edsiigause education in the US is more
general. Fourthly, education may increase the tyuafiinstitutions and of the political process,
which encourages innovation and productivity grovi@mpirical evidence is convincing for
developing countries, but this factor does not sdeaisive for developed countries. So all in
all human capital directly promotes productivityt levidence for indirect effects is lacking.
The rising productivity gap with the US after 198%es not seem to originate from lagging
investment in human capital. Recent data are schuteomparing 1995 to 1975 the number of
schooling years in Europe is catching up to USl&wehile Europe increasingly outperforms
the US in international comparable literacy teBidgrveengt al., 2005, p43). Taking into
account the long lags involved in human capitatfation, this evidence does not support the
hypothesis that Europe is falling behind due teiiiafr investment in education. As indicated
above, only the composition of human capital mayehalayed a role, in the sense that specific

education in Europe may have hindered adoptiolCof |

In terms of policy intervention, evidence indicatieat investment in early childhood is most
effective to build human capital. Social returng#oly childhood education exceed those of
other policy interventions (Heckman, 2000). Sakyly childhood education is not part of the
Lisbon agenda on education. A survey of a broadeari interventions in compulsory and

post-compulsory schooling yields a rather mixedys& (Cantoret al., 2005). Effects depend

on differences in type, design and implementatiospecific interventions.
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Competition and the functioning of markets

The impact of competition on productivity and ecomogrowth operates via three channels:
allocative, productive and dynamic efficiency (DGHEN, 2005). Via the first channel
competition lowers rents, which improves the fumeiing of the price mechanism to allocate
resources and output to their most productive Mezeover, a more competitive environment
due to product market reforms may increase entneef competitors. The second channel
entails more productive work organisation and #ask and agency costs in firms that operate
in a competitive environment. Via the third chanc@ipetition generates incentives for
innovation. However, not only too little competitibut also too much competition may hamper
innovation, because firms need rents to financdycB&D.

Empirical evidence points at an inverted U-shaationship between competition and
innovation (Aghiongt al., 2005). Also, various studies show that regulatefgrm has positive
effects on TFP (DG ECFIN, 2005, Cantral., 2005), which would imply that the industries
affected by these reforms were on the left sidéefinverted U.

According to Bartelsmaet al. (2003) entry and exit rates of firms in the US &nuolope are
largely comparable. Yet, although the intensitg@fative destruction may not differ
considerably, the process of creative destructamsdliverge. Relatively to incumbents, firms
that enter markets in the US are smaller and lessugtive than firms in Europe. However
successful firms in the US grow faster, which pot the possibility that market
experimentation is larger in the US.

The Lisbon strategy contains a range of measuriespmve the functioning of markets in
Europe. An important element is the completionhef internal market for goods and services
through the services directive, the liberalisatidmet work industries and the financial services
action plan (Kok, 2004). In addition, the strategys to stimulate entrepreneurship both by

improving the quality of legislation and by redugithe administrative burden on firms.

Conclusion

The preceding brief review of the Lisbon strategyg ¢he post 1995 performance of the

European economy in comparison with the UnitedeStgield a number of observations:

Labour utilisation explains most of the lag in GP& capita in Europe. One third of the lag
follows from the difference in the employment rateo thirds from the difference in the
number of working hours per worker.

The second half of the 1990s witnessed considembfgoyment growth in Europe, which
slowed down after 2000.

The mirror image of this employment growth is leapital deepening, which explains part of
the slowdown of labour productivity growth in Eusopfter 1995.

39



Less room for catching up led to a gradual deatinEuropean productivity growth.

The acceleration of productivity growth in the U8a1995 was concentrated in ICT using
services: retail, wholesale, business servicediaadcial services.

Empirical research shows that R&D contributes toneenic growth, both directly and
indirectly through (international) knowledge spilérs.

The US invests more in R&D, but US R&D did not isase substantially after 1995.

Human capital directly contributes to productiviisowth, but evidence on the indirect impact
of human capital is lacking. Social returns to harnapital equal private returns.

No support can be found for the hypothesis thabpeiis falling behind the US after 1995 due
to low levels of investment in education, but teenposition of human capital may have
mattered.

Markets in the US entail more experimentation: sgstul entrants grow faster.

These observations yield as a first general comiubat there is no single cause for
differences between the European and the Americamth performance. Hence, strengthening
employment and economic growth in Europe callsafanultifaceted strategy, which is exactly
what the Lisbon strategy intends to be (compardel2id). The many facets of the strategy at
the same time require selectivity in analysinggbenomic consequences. Therefore, this paper
focuses on highlights of Lisbon. The employmemngétiis a natural candidate for inclusion,
because it represents the jobs pillar of the siyat®n the productivity growth pillar, R&D
comes to the fore, because it is an important inpirthovation and it has high social returns.
The third highlight, human capital, as a factopajduction directly contributes to productivity
growth. In the field of competition and the functing of markets, the internal market for
services and administrative costs are topics fdh@&n analysis, mainly because empirical

research is available on the direct effects oretiatt productivity, respectively.

As to the second general conclusion, the analysis/s that promoting jobs and growth entails
many complex interactions. Therefore, assessingrpact of the multifaceted Lisbon strategy
on the complexities of employment and productigtgwth puts specific demands on an

analytical framework. This is the topic of the neRapter.

40



3 A framework for analysis: WorldScan

3.1 Framework

The policies on the Lisbon agenda are multifaceféey cover a broad range of employment
and productivity issues: the size of the laboucdothe quality of labour, R&D and its
diffusion, the functioning of markets and admirasitre barriers. This list is far from complete,

but it covers at least the issues we addresssmtper.

The interactions between these Lisbon policiesthadest of the economy are complex. Take
for example an increase in the employment rateouabecomes cheaper. This initially lowers
the capital-labour ratio and thereby productivigy prorker. By consequence, firms want to
attract more capital. Scarcity for capital increasrd the price of capital rises on the
international markets, if member states demand ifforeign) capital. The benefit of cheaper
labour and more expensive capital depends on thadity of these two factor inputs in
production. Labour-intensive industries would bé&nabst.

Moreover, firms compete with firms of other EU amah-EU countries. In the other EU
countries the labour force also expands. This fessthe labour-intensive firms in these
countries. So it remains unclear to what exterdlgntensive industries from specific
countries can improve their competitiveness. Tlegtethds on the functioning of the internal
market in the EU and the increase in the labowefa@f the various member states.

Furthermore, these industries also compete withlEmur-intensive industries on their
home market to attract sufficient inputs for praitut. The expansion of labour-intensive firms
could benefit those industries which deliver mamtgiimediate goods or services to these firms.
Other sectors could be negatively affected becauyse prices increase. However, this is also
the case for the same industries in other EU cmmtOn balance, what do these effects imply

for international competitiveness of industries?

311 Models

The example above illustrates the complex intevastbetween sectors nationally and
internationally and between output and input markéhe effects of reaching a Lisbon target
can only be meaningfully considered by taking aot@f these interactions. Some of these
interactions will reduce the initial effects of bien policies, others will enforce the effects.
Hence, it is only feasible to take all these intdoms into account within a formal analytical
framework in the form of an economic model. In pijrle there are two types of economic
models available: macro econometric models andrgéaquilibrium models.

The advantage of macro econometric models is ieattucial behavioural equations are
empirically underpinned. This comes however atieepitn general these models can only be
estimated if several economic equations that reptesrious economic mechanisms are
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combined in one equation (a so called reduced &xyoation). Moreover, these models are not
very capable to analyse national macroeconomictsffaf the Lisbon goals and take
international spillovers between member statesactmunt at the same time. Another
disadvantage is that most of these models do potporate much sectoral detail; they focus
mainly on macroeconomic relations.

These disadvantages do not play a role in globa g equilibrium models. These models
are based on microeconomic behaviour of all releagants. Producers maximise their profits
and consumers maximise their utility. Productiachteologies relate output to inputs, so a
potential increase in the output of a sector leadtra demand for inputs. This links output to
input markets. Moreover, trade flows between caestrand in particular two-way intra-
industry trade, are well modelled. The integratibmational goods and services markets and of
capital markets creates the possibility to anayyskovers between countries.

Another advantage is that these models distingegsiral sectors in the economy. This is
relevant for the Lisbon policies, because the sattdfects can vary considerably. Increases in
for example R&D spending affect the high-technologgnufacturing sectors differently than
the R&D-extensive service sectors. An other exarigplbe implementation of the services
directive which mainly affects the commercial seed sector. The distinction of the economy
in various sectors is necessary for a meaningfallyais of the various Lisbon goals.

This plea for sectoral diversification in the modeuld be repeated at every level of sectoral
desaggregation. For example, if we distinguishraroercial services sector it could be
meaningful to disaggregate the various commereialices, because all these services may be
differently affected by the services directive. élewe face the limits of analytical tractability
and data. National accounts only distinguish aateriumber of economic sectors and, more
importantly researchers can not meaningfully arathe effects of many sectors in many
countries or present these in a coherent and ecom@y. Although a sectoral classification is an
asset of global general equilibrium models, the Ineinof sectors that can be distinguished has

its limits.

A disadvantage of applied general equilibrium medelthat these models sometimes lack an
empirical underpinning. These models are calibratedhacroeconomic data and input-output
data of a certain base year. The calibration detesa number of parameters in the model, but
values of many other parameters have to be takem the literature. Not all of these
parameters are well estimated in the context o6& @odel. Moreover, the models are
calibrated only at one point in time. It remainglear whether these models can explain trade
developments very well. Another problem is that tagplied general equilibrium models are
static.

Some of these disadvantages of CGE models applyass extent to our model:
WorldScan. WorldScan is a dynamic model and ablnadyse policy variants over long time

periods. Moreover, we have spent much time to yideéhe behavioural equations empirically.
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3.1.2

Examples of these equations are consumer behasianings behaviour, international capital
mobility, and the effect of R&D spillovers on prativity. This solves to some extent the first
disadvantage mentioned above: WorldScan is bettpireally underpinned than many other
CGE models. But still not all parameters are edtihaSo we have to interpret the outcomes
with some care. The results mainly give an indaatf the size of the effects and of the

relative effects of one sector or county to anather

Modelling Lisbon policies

A complication concerns the implementation of Lislpmlicies in WorldScan. Some of the
targets are rather specific and difficult to limkthe more general structure of WorldScan. For
instance, WorldScan has no direct mechanism to/s@amprovements in literacy, one of the
Lisbon skills targets, or a reduction of the adstiitive burden on firms. This is a well-known
feature of policy analysis with large models.

In principle two approaches exist to deal with tidse is to expand WorldScan with more
detailed formal sub models of specific policy feld he other approach is to use off-model
accounting schemes or satellite models to providdihkages. The former option is
theoretically more attractive, because it is easi@mpose theoretical consistency. However, it
is time consuming and can only be applied for ddichnumber of policy fields. Expanding a
CGE model in many different directions quickly maltee model unmanageable. This option
mainly comes in sight if sufficient theoreticaliigists and empirical evidence is available, if a
range of future model applications is foreseerif thre topic at hand has crucial interactions
with other parts of the model. For example, inregeaof climate change applications we use a
separate version of WorldScan with a more elabamagegy sub modéf.The current
application to the Lisbon policies entails a ranfdiverse applications for which often only
limited theoretical studies and empirical evideagist. Therefore our analytical method
consists of the combination of the CGE model asreetal working horse and more specific

accounting schemes or satellite models to linki§ipddsbon policies to the model.

The present version of the model does not incotpa@thcosts to reach the Lisbon goals
systematically. There are several reasons foradisig from some of the costs. The first is that
the member states did agree on the Lisbon goals litst not on the instruments to reach these
goals. Often these instruments are not specifiedo®, WorldScan does not contain all proper
policy instruments. We include the subsidy costssfonulating R&D and the opportunity costs
of time spent on learning. We do not include theteof active labour-market policies, direct
costs of schooling, costs of reducing red tapef adapting the regulatory framework to
implement the services directive. Therefore we gmesesults of “what if” simulations. We
analyse the macroeconomic and sectoral effectsaahing the various Lisbon goals without

considering all the associated costs systematically

% See Kets and Verweij (2005), and Lejour et al. (2006).
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3.2

Finally, we do not carry out a systematic welfamalgsis. In the model consumer utility
depends on consumption, but does not include eisnvironmental quality or inequality. By
consequence, the simulation outcomes do not reftrageade-off between GDP effects and
leisure or environmental quality, or between efficiy and equity. These limitations of our

guantitative analysis have to by taken in mind wiverinterpret the simulation outcomes.

The World Scan model

WorldScan is an applied general equilibrium modeltfie world economy. The model was
developed in the nineties for CPB’s earlier scenatiidyScanning the Future (1992). The
model has thereafter often been used for scenariites, analyses of climate-change policies
and trade policieS: WorldScan is well suited to simulate scenario thgwments on
demography, technology, energy and globalisatidve Model consists of several types of
equations: behavioural equations which describédmaviour of firms and consumers,
identities and accounting relations. These accogntlations are necessary to represent the
framework of the national accounts of an economfevyears ago a previous version of the
model has been documented (CPB, 1999). The cureesibn of the model has been
substantially revised and much better empiricafiglarpinned. See Lejoet al. (2006) for an

up-to-date publication. Below we describe the nméthanisms of the model.

General Equilibrium

General equilibrium models describe supply and dehmalations in markets. In these models,
prices of goods and factor inputs are flexible hstat demand and supply become equal at an
equilibrium price. These models also describe tteractions between several markets. For
example, firms must determine the factor inputsessary to produce a final good, given the
price and supply of that good. Supply, which depemnithe equilibrium product price,
determines the necessary inputs and therefore deamathe input markets. When consumers
prefer more final goods, the price of these gooillanerease. Firms want to produce more and
will demand more inputs. As a result, the pricastfie input factors will increase because of
the increase in demand for the final good. Thesehar@isms are called general equilibrium
effects.

Producers

The version of WorldScan used in this paper dististges 10 goods and services markets, a
labour market, and a capital market for each oPthieountries and regions. There are 10 types
of producers, each of which produces one type ofigw service. We call this a sector. All
goods are produced by using labour, capital, R&® iatermediate inputs, albeit in different

1 See our website http://www.cpb.nl/eng/general/org/program/is/publicaties/.
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Figure 3.1

proportions. The relative demand for each of tliegats depends on the characteristics of the
sectoral production function. The production stiwetis shown in Figure 3.1. In general, we
assume that labour and capital are fairly goodt#tubess. We consider the various intermediate
inputs as good substitutes, but there are hardlysahstitution possibilities between the
intermediate inputs, on the one hand, and capatabur and R&D, on the other hand.

Production structure in WorldScan

‘ production ’
! .

‘ other inputs ’ ‘ fixed factor ’
; .

[ value-added/energy ] [ intermediates ]
i .

‘ value-added ’ ‘ energy ’
! !

‘ capital/labour ’ ‘ research and development ’

low-skilled labour

high-skilled labour

capital

Consumers

Consumers demand the various goods and serviaggravide labour and capital to the firms.
They consume goods and services in different ptaptw, depending on their prices and the
income elasticities of these goods and servicemeSuf these goods and services are luxury
goods, of which consumption shares increase ifrimedses; others are necessary goods, of
which shares in consumption decrease if income gpegVe assume that the supply of labour
is exogenous. Because consumers save part ofrtheine, they are able to supply capital to
firms in return for non-wage income. Savings depemdcome growth and demographic
characteristics. In the OECD countries, demographinly concerns ageing within the
population, which reduces savings.

The government

Most CGE models do not model the government in ndethil. This goes back to the national
accounts and input-output tables that are normeid as data sources. These data do not
include government transfers and social securitye government collects taxes on imports and
consumption. It spends tax income on (export) slibsiand public consumption. This is also
the case in WorldScan. Government transfers andlsscurity are not modelled. Our
underlying database and the model contain var@xeston import, export, consumption,
production, investment and intermediate goods.ré€kienues of these taxes are a source of
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income for consumers besides capital and laboanmec We have also introduced a tax or
subsidy on R&D investment in the model. These reesror expenditures also accrue to the

consumers in the same way as the other taxes.

Labour markets

Consumers supply labour and firms demand it. Warasghat there are national markets for
high-skilled and low-skilled labour in which theiges of labour (the wage rates) are flexible.
We have modelled unemployment exogenously: a paabour supply is unemployed. The
supply of labour minus the unemployment level wél equal to labour demand in equilibrium.

Capital markets
Consumers supply capital and firms demand it. Hapiiim between demand and supply
determines the price of capitélln contrast to the labour market, regional capitatkets are
assumed to be linked to each other. So if cagtabundant in one region (and thus is relatively
inexpensive), it is invested in another region hick capital is scarce (capital is expensive).
However, there are some barriers to investing abroherefore, interregional capital mobility
reduces, but does not eliminate, capital priceettffitials between regions. In the latter case we
would have one global capital market.

Capital used in production is built up from investrthgoods corrected for depreciation of
these goods. Investment goods consist of seveoalggivom various sectors, such as capital

goods, services, and buildings (construction). piteelucers supply these goods.

The market for R&D

The model distinguishes a separate R&D sectoréh eauntry. That sector produces R&D
products which are demanded by the other sectbies RR.D expenditures of demanding

sectors are interpreted as investments. Thesetimgats accumulate into the R&D stock, just
as capital investments accumulate into the cagltalk. The yearly investments depend upon
the optimal R&D stock in a sector. The R&D stoclojgimal if the marginal product of R&D
equals the user costs of R&D. R&D income contributevalue added just as capital and labour

income.

The R&D stock in a sector has positive spilloverptoductivity in other sectors and in other
countries. The size of these spillovers dependd@importance of that sector as intermediate
in other sectors and on the trade volume. We hstimated the relation between R&D
spillovers and productivity and have implemented thlation in WorldScan. Chapter 6

discusses this relation in more detail.

12 Actually, the price of capital is a function of the investment price times the sum of the real interest rate and depreciation
rate.
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Goods markets and trade

The regional goods and services markets are litdkedich other, except for the R&D sector.
Not only the home market, but also foreign markiettermine demand for a good. We assume
that each region produces a different variety af food. Because we distinguish 23 regions,
there are 23 varieties for each of the 9 non-R&B@s. In principle, consumers and producers
demand all these varieties. The demand for eatieofarieties depends on its relative price,
the substitution possibilities between the vargtteansportation costs, trade barriers and
preferences for the variety. If the price of a jgaittr variety goes up, demand will decrease in
favour of other varieties. Hence, total demandefach variety depends on the demand on the

home and foreign markets.

GDP growth

So far, we have viewed the model only from a stagicspective and have neglected the
dynamics, particularly economic growth. Economiowgth is measured by value added growth.
Value added grows by the increase in labour pradticand labour. Labour growth is
exogenous and is derived from population growtfedintiated according to age cohort, age-
specific participation rates, and the unemploymatd. Labour productivity growth depends on
the assumptions about technological progress. Tiker@ one-to-one relation between
technology and labour productivity, because praditgtis also related to capital and R&D
growth per unit of labour, which are endogenouserQime, however, technological progress
largely determines labour productivity growth. Hepim a simulation the assumptions on

technological progress and employment largely éiaremmic growth.

Regions and sectors

We distinguish 23 regions and 10 sectors (see Talh)e All EU countries are modelled
separately, except for Belgium and Luxembourg &edhree Baltic States, Cyprus and Malta.
Moreover, we distinguish the United States, ResSCDFand Rest of the world. For each
region, we distinguish 10 sectors. These consiagdtulture, energy (primary energy and
electricity), four manufacturing sectors (high, frignedium, low-medium and low technology)
and three services sectors (transport, other coniah@nd other). The last sector is the R&D
sector. It deviates from the other sectors in #rese that we assume that there is no

international trade in R&D goods.
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Table 3.1

Germany
France

United kingdom
Italy

Spain

The Netherlands

Belgium-Luxembourg

Agriculture

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

Other commercial services

Overview of regions, sectors and production inputs in WorldScan

Value added
High-skilled labour
Low-skilled labour
Capital

R&D stock

Fixed factor

Denmark Other services (government) Intermediate goods

Sweden Energy Agriculture

Finland R&D Low tech manufacturing

Ireland Medium-low tech manufacturing
Austria Medium-high tech manufacturing
Greece High tech manufacturing
Portugal Transport services

Poland Other commercial services
Czech Republic Other services (government)
Hungary

Slovakia Energy

Slovenia

Rest EU

United States

Rest OECD

Non OECD

3.3 Baseline characteristics

This section describes the characteristics of ageline. It provides a sketch of the economic

background upon which we implement the various dispolicies. First, we describe the

macroeconomic background. Second, we focus on sewgteral details, which are necessary to

understand the sectoral impact of the policy vasiaim the main text we only present the

developments for the EU as a whole. Annex 1 pravidere information for the various

member states.

In order to being able to evaluate the impact efirrious Lisbon policies, we have developed

a baseline in which these goals are not implemefiteel baseline describes a time path of

economic development between now and the final gkaur simulations, 2040. The

differences between the policy variant simulatiod ¢he baseline represent the effects of

implementing the Lisbon policy.

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

developments. The starting year of our simulatisrZ01, because that is the latest year for

which data are available to calibrate the mode¢ filtme path between 2001 and 2004 has to

include the accession of the new member statdsgetmternal market. Moreover, we expect

some catching up of these countries towards themdd. Second, the baseline has to be neutral
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3.

Figure 3.2

3.1

5_

with respect to the implementation of the policyiaats. If we would incorporate a large
increase in skills or increase in R&D expenditurethe baseline, it would become easier to
reach the Lisbon targets. This means that we aimoaerate economic growth within the EU
in the baseline.

Taking in mind these considerations, our baselrtwased upon one of our long-term
scenarios for Europe. Recently, CPB has developaddng-term scenarios of the European
economy-* As a starting point for our baseline we choseStreng Europe scenart8in this
scenario economic growth in Europe is moderatenaaudkets integrate further, regionally and

globally. Below we describe some of the charadiesof the baseline.

Macroeconomic characteristics

Population grows hardly within the EU due to agiRiggure 3.2 shows that population growth
declines in time from 0.35% per year to zero. i @entral and Eastern European countries
population will diminish. The population project®are derived from Eurostat (2002) for the
EU15 countries and the United Nations (2002) ferdther countries.

Annual growth rates for the EU as a whole 2001 and 2040

2002

2006 2010 2014 2018

—— consumption —-- employment ------ population —-—- GDP —*— exports

Source: WorldScan simulations

% See De Mooij and Tang (2003) for a motivation, derivation, and qualitative description of the scenarios, and Lejour (2003)
for the quantitative illustration.

* This does not imply that we consider the realisation of this scenario more likely than one of the others. We only selected
this scenario because its characteristics fit into the conditions of the baseline in this analysis. We do not implement all
characteristics of this scenario, so the baseline is not a copy of Strong Europe.
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3.3.2

GDP growth slightly decreases over time due tadéngine in population growth. GDP growth
per capita is more or less constant. Between 2662803 GDP growth is targeted on the
actual numbers of the World Bank (2004). From 260#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 average grovethasit 2% points higher. We
expect that these countries gradually catch upegmelfare level of the older members states.
In time participation rates decline, because pebptme older. We assume that participation
of the various age cohorts remain constant in tifilne. increase in female labour market
participation does not offset lower participatiaredo ageing. Therefore employment growth
falls over time, on average by 0.3% in the EU @Sigeire 3.2). This is mainly caused by the
reduction in employment in Germany, Italy, Spaid #me countries in Central and Eastern
Europe’® These countries are most affected by populatidmgag

Exports grow faster than GDP. This in line with eb®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 dmassumed successful WTO negotiations and
a further integration of the internal market. AfB30 market integration is not further

stimulated. Therefore exports grow less fast.

Sectoral characteristics

Table 3.2 presents the sectoral structure for the@&@nomy in 2001. This gives a good
indication of the general pattern, although the bera will differ at the level of the member
states. The other commercial services sector andttter services sector are the largest sectors
in the economy in terms of value added and employn@f the manufacturing sectors, low
technology and medium-high technology sectorstadargest ones. The first one consists of
food processing and textiles among others, therlatte consists of machinery and equipment
and chemicals.

The manufacturing sectors are much more openinstef exports ratios (exports divided
by production) than the other sectors. In othevises, which are mainly government services,
there is hardly any trade at all. Medium-high taald high tech manufacturing are much more
tradable than low tech manufacturing. Medium-higgtht manufacturing also provides the
largest part of total exports. Other important etipg sectors are low tech manufacturing and
other commercial services. Transport services waaefinition also tradable. Note that trade
also includes intra-EU trade.

The EU seems to specialise in the production ofimmedech manufacturing and services.
As a measure for specialisation we use the Baladex. This index relates the share of a
product or service in total exports of a countryhat share for a reference group of countries.
As a reference group we choose the whole worldudler larger than 100 indicates that

1% 2.0% GDP growth minus 0.1% population growth.
% Table in Annex 1 provides more information on the country-specific characteristics.
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Europe exports relatively more products of a seittan other countries do. Then Europe is
specialised in the production of that particulangdjor service. The table also shows that in
other services the European exports are relatlaefye compared to other countries. However,
the volume of exports is low due to the non-tralitgtof a large part of these services. R&D is
not exported by definition, so there is no spesaion index for the R&D sector.

Table 3.2 Sectoral characteristics for the EU as a whole in 2001

Sectors Employment Value-added Export Specialisation Export share
share share ratio

Agriculture 4.2 25 17.6 41.0 2.3

Energy 1.3 2.1 10.7 66.0 1.7

Low tech manufacturing 8.5 8.1 24.4 99.6 16.5

Medium-low tech manufacturing 4.5 3.8 25.4 112.4 8.4

Medium-high tech manufacturing 9.0 9.4 50.5 116.9 42.1

High tech manufacturing 2.3 1.9 48.9 68.3 7.5

Transport services 4.9 4.1 19.3 106.7 5.5

Other commercial services 38.8 44.3 5.7 105.7 12.9

Research and development 2.0 14 0.0

Other services 24.5 22.3 0.6 161.3 0.5

Source: own calculations based on GTAP data, 2001.

All numbers are expressed as ratios. The sectoral shares in employment, value added and exports add up to 100. The export ratio is

defined as the volume of exports divided by the volume of production. Specialisation is approximated by the Balassa index: a number

larger than 100 indicates specialisation.

Over time, the structure of the EU economy changkat is not only the case, because some
countries grow faster than others, but also bectugsstructures of national economies change.
As countries become richer, people spend a lar@erob their income on services. This is also
reflected in Table 3.3. If we compare the outcoorelie sectoral structure in 2040 with that in
2001 (see Table 3.2), the contributions of agrizeliand manufacturing have declined
substantially. The other commercial services sdtasrboomed in that period. Note that also
value added of the R&D sector has declined. Theoreés that value added of medium-high
tech and high tech manufacturing have declinecerattamatically. Although the R&D
intensity in these sectors is more or less congtatithe, the decline of these sectors at the
benefit of R&D-extensive sectors reduces total R&Penditures (as share of value added).
In nearly all sectors trade-openness increases.ig mdicated by the higher numbers for
the export ratio in 2040. This is a characterigfiour baseline, which is also shown by the
growth rate of total exports that exceeds the gnaate of GDP in Figure 3.2. Markets
integrate further, because trade barriers andgmahsosts fall. The specialisation in services

becomes more pronounced.
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Table 3.3 Sectoral structure EU economy in 2040

Sectors Value-added Export ratio Specialisation Export share
share

Agriculture 1.8 37.2 61.1 4.4
Energy 3.4 42.9 154.0 8.9
Low tech manufacturing 4.5 36.3 70.8 13.9
Medium-low tech manufacturing 2.4 38.9 120.5 10.3
Medium-high tech manufacturing 5.4 57.0 112.8 36.9
High tech manufacturing 0.8 64.8 54.7 5.8
Transport services 3.1 21.9 122.0 4.8
Other commercial services 49.8 7.1 130.0 13.4
Research and development 0.5 0.0

Other services 28.1 0.6 170.7 0.5

Source: WorldScan simulations.

All numbers are expressed as ratios. The sectoral shares in employment, value added and exports add up to 100. The export ratio is
defined as the volume of exports divided by the volume of production. Specialisation is approximated by the Balassa index: A number
larger than 100 indicates specialisation.
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4.1

Employment

One of the most important Lisbon policies is adretise of human capital in the economy. This
priority becomes even more prominent considerirgattpeing population in the next decades.
The better use of human capital can be disentanglea directions: quantity and quality. This

chapter focuses on the quantity of human capitallenChapter 5 concentrates on quality.

A very important goal of the “jobs and growth” $&gy is increasing employment. The
employment target is set at 70% in 2010, which iegpthat 70% of the population between 15
and 64 aged should have at least a part-time jotefi for the overall employment rate, there
are also a 60% employment goal for women and a &foyment goal for the 55 to 64 aged.
In this chapter we focus on the overall employmarget. We analyse the economic effects
of reaching this target for various situationgsltincertain to what extent employment increases
autonomously, because of higher labour-marketqpatiion of women. We handle this
uncertainty by constructing a lower bound and goenfpound scenario. In our lower bound
scenario we assume that the employment rate alisathases to some extent until 2010 in the
baseline due to an autonomous increase in fenmadeitemarket participation. In this scenario
we also distinguish the case that the employmemease consists only of low-skilled people
and the case that it consists of a mix of low aigthdskilled people. In our upper bound
scenario the female participation rates remaintamhsintil 2010 in the baseline. The
employment effect of reaching the target is laigehis scenario. Section 4.2 discusses the
macroeconomic effects of these scenarios. Sect®highlights some of the sectoral outcomes.
Note that we do not conduct a full welfare analyBisst of all, we do not explicitly include
the policy costs of reaching the employment targete direct costs of employment and
labour-market participation policies are excludegzause these costs are not well-specified in
the Lisbon strategy and in WorldScan. Second, weadl@nalyse any indirect costs in terms of
welfare, such as the impact on equity of lowerigglaicement rates to reduce unemployment.
Third, we do not consider the welfare effects gElieisure. Section 4.4 discusses some of these
issues. For the EU as a whole that section givesigh impression of the costs of labour-

market policies to raise participation and to redunemployment.

Employment in Europe

The European Council has agreed upon specifictaogeemployment. According to the

official Lisbon criteria the employment rate shoblel 70% in 2010. The employment rate is
defined as the number of people which are emplageal share of the population within the age
category 15 to 64. The EU has made some progressahing these targets, although at a slow
pace in recent years compared to the second hdiedf990s (DG ECFIN, 2005). In 2003 the

overall employment rate is 62.9%, one percentagg paher than in 2000.
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Table 4.1

Employment, unemployment and participation rates, 2003

Countries Employment rate Calculated Unemployment Participation rate

EU? employment rate” rate® ILO
Column (1) 2) 3) 4)
Austria 69.2 69.5 4.3 72.6
Belgium-Luxembourg 59.6 59.7 7.8 64.7
Denmark 75.1 75.3 5.6 79.8
Finland 67.7 68.2 9.0 74.9
France 63.2 63.1 9.5 69.7
Germany 65.0 66.0 9.6 73.0
UK 71.8 70.6 4.9 74.3
Greece 57.8 58.9 9.7 65.2
Ireland 65.4 65.0 4.6 68.1
Italy 56.1 56.9 8.6 62.2
The Netherlands 73.5 73.5 3.8 76.4
Portugal 67.2 70.1 6.3 74.8
Spain 59.7 59.3 11.3 66.8
Sweden 72.9 73.8 5.6 78.2
Czech Republic 64.7 65.5 7.8 71.1
Hungary 57.0 57.4 5.8 61.0
Poland 51.2 52.0 19.2 64.4
Slovakia 57.7 58.0 17.5 70.3
Slovenia 62.6 63.0 6.5 67.4
Rest EU 64.6 10.5 72.2
EU25 62.9 63.2 9.1 69.6

@Source: Eurostat LFS (2004).
bSource: Calculated employment rate in WorldScan is product of the participation rates (column (4), source ILO, 2002) and 1 minus the

unemployment rate (column (3), source Eurostat, 2004). The participation rate of ILO is build up from a cohort and sex-specific
population model. Data sources are: Eurostat (2002, 2004), UN (2002); and ILO (2002).

The first column of Table 4.1 depicts the employhrates for all EU countries. According to
Table 4.1, Denmark, Great Britain, the Netherlaatsl Sweden have already reached the
employment target for 2010. Yet, note that thespleyment rates only measure the number of
employed and neglect the number of working houos.ifistance, the Netherlands has already
reached the 70% target due to the large numbesaylp who are part-time employed. If
employment rates would be measured in numberswkheorked, the Netherlands would be
lagging behind (see OECD, 2004). In countries l&eece, Italy, Hungary, Poland, and
Slovakia, the employment rate is even lower tha¥ 6Dhese countries still have a long way to
go to the 70% target. On average the employmeet ks to increase by 11% in the EU to
reach the 70% target.

WorldScan computes employment rates in two steipst, rom the population projections of
Eurostat (2002) and our projections on participatates (Lejour and van Leeuwen, 2002), we
derive the size of the labour force. The laboucéqgorojections are built up from sex-specific

projections of five years age-cohorts and theiolabmarket participation rates. The resulting

54



4.2

participation rates for 2003 are shown in the ¢caéttimn of Table 4.1. Over time the total
participation rates will decline due to changethim composition of the population even if the
cohort and sex-specific participation rates doatatnge.

From the participation rate and the exogenous uf@myent rate we derive the
employment rate. Between 2001 and 2003 we uselbrereed unemployment rates from
Eurostat (2004) in our model. From 2004 onwardsassime in our baseline simulation that
the unemployment rates remain constant. Note tinata@culated employment rates for 2003

deviate slightly from those reported by Eurostat.

Macroeconomic effects of reaching the employment target

As stated above we analyse two types of employseenarios, a lower bound and an upper
bound scenario. The economic effects of reachiagethployment target are smaller in the
lower bound scenario compared to the upper bouedasio. The reason is that in the lower
bound scenario we apply a baseline with increagartjcipation rates for women until 2010.
The last decades we have seen an increase in {atarlget participation of women. Nowadays
more women in younger age cohorts participateerlabour market than say 20 years ago.
Because these women are accustomed to be active farmal labour market, they will
probably remain employed at an older age. Henaeedins reasonable to assume that the
participation rates of these women will be highd&ew they are older than the current cohort of
that older age. By consequence, in this lower baosthario the overall employment rate in the
baseline increases from 62.9% in 2003 to 63.8%®k02This implies that the difference with
the 70% target is smaller than in the upper bowaskline, where we keep participation rates
constant after 2003 for all age-cohorts. After 2@FE0assume constant participation rates per
age cohort in both scenarios, in order not to caratd the comparison any further.

Besides this participation effect, we add a seamdponent to the lower bound scenario. In
contrast to the upper bound scenario we assuméhehantire labour inflow is low skilled. By
consequence, productivity growth will be negativatfected. This section presents the
macroeconomic analysis of reaching the employnsget in both scenarios. We start with the
lower bound scenario in the two components: Sedidrl analyses the effects of the
assumptions on participation and unemployment rimlucSection 4.2.2 adds an assumption on
the productivity distribution of the extra employntie Section 4.2.3 presents the results of the

upper bound scenario.

* Technically, we assume that half of the increase in participation of a five year age-cohort compared to the same age-
cohort five years before - measured as an percent point increase -, spills over to the same cohort, five years later (and
older).The participation rate of that cohort is then equal to the participation rate of the same age-cohort five years before
plus 50% of the increase in participation of the same cohort five years earlier.
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421 Lower bound employment scenario: participation
The 70% employment target has to be reached omageén the EU. Some countries will have
an employment rate of more than 70% while othelishaive a rate below 70% in 2010. To
derive country-specific targets in this simulative set an upper limit for the employment rate
of 75%. Each country is assumed to reduce propwatiypthe gap between the maximum of
75% and the 2003 rate. This implies that a counttly a low employment rate, such as Poland,
faces a very ambitious target, but it will be ldssn 70% (see Table 4.2). For the years after
2010 we assume that the unemployment rates aragthispecific labour-market participation
rates remain constant. The overall employmentwiételecline due to ageing.

Table 4.2 Employment, unemployment and participation rates, 2010
Countries Employment rate; Employment rate: Unemployment  Participation rate:
baseline lower bound rate: lower bound lower bound
scenario scenario scenario
Column Q) ) ?3) 4
Austria 70.8 72.7 3.7 75.5
Belgium-Luxembourg 58.5 67.9 6.9 72.9
Denmark 74.4 74.7 45 78.2
Finland 66.4 71.4 4.7 74.9
France 62.3 69.5 4.9 73.0
Germany 67.4 715 7.0 77.0
UK 70.7 72.9 25 74.8
Greece 60.4 68.5 2.8 70.5
Ireland 67.2 71.1 1.1 71.9
Italy 58.2 67.4 4.4 70.5
The Netherlands 72.9 73.4 1.8 74.8
Portugal 71.0 72.9 3.1 75.2
Spain 61.3 68.6 5.9 72.9
Sweden 71.9 73.8 3.0 76.1
Czech Republic 64.7 70.7 4.2 73.7
Hungary 57.7 67.5 11 68.3
Poland 52.2 65.5 8.6 71.6
Slovakia 58.4 67.8 8.6 74.1
Slovenia 63.2 70.0 5.7 74.3
Rest EU 64.1 70.3 2.5 72.1
EU25 63.8 70.0 5.0 73.7

Source: WorldScan. The employment rate in column (2) is the products of the participation rate (column (4)) and 1 minus the
unemployment rate (Column (3)) The participation rate is build up from a cohort and sex-specific population model.

Interpreting the 70% employment target as an EWaayes countries that already have met the
70% target also increase employment to some ext@etefore employment increases in
Denmark, Sweden, UK, Portugal and the Netherlafid® the countries which are near the
70% target in 2003 will have an employment targeeeding 70% in 2010. Examples are
Germany, Austria, Finland, Ireland, Czech Repuatid Rest EU (see Table 4.2). The increase
in the employment rate has to be achieved througjteh participation rates and or lower
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unemployment rates. The last two columns in Tat?eshow the combination of
unemployment rates and participation rates for whie employment rates in the scenario

(second column) are met.

Table 4.3 presents the long-term macroeconomictsfief reaching the 70% employment
target for the lower bound scenario in 2010. Itvehthe effects of an increase in the
employment rates on employment, GDP, consumptixpores and real wages. On average
employment will increase by 10.3% in the EU in 20PBe GDP gain is 3% points lower
because labour becomes less productive due tabstitsition of capital to labour. This is also
reflected in a fall of real wages of 3.1% compatiethe baseline. Because of lower wages,
consumption rises less than GDP. The terms-of-tedfget is negative: the EU has to lower
export prices to expand on international markeigestment will increase - but less than the
increase in GDP -, because capital becomes modaigtive and the real interest rate will rise.
Europe will attract more capital from abroad tafice extra investment. The volume of exports

increases by about the same amount as GDP andtaiporease by less.

Table 4.3 Macroeconomic effects of 70% employment target in 2025: lower bound scenario

Countries GDP Consumption Exports Employment Real wages
EU 7.7 6.9 8.0 10.3 -3.1
Germany 6.0 5.7 6.3 7.2 -1.6
France 9.4 8.4 9.7 11.9 -29
United Kingdom 2.9 2.8 3.6 3.2 -0.5
Italy 15.1 13.3 13.9 19.6 -54
Spain 10.6 9.1 11.0 12.8 -3.0
The Netherlands 0.6 0.9 1.8 0.7 0.1
Belgium-Luxembourg 16.8 14.6 14.8 18.2 -3.1
Denmark 0.6 0.8 15 0.3 0.4
Sweden 2.3 2.4 2.9 2.5 -0.2
Finland 6.0 6.0 5.2 7.5 -1.7
Ireland 5.1 4.8 4.8 6.0 -1.2
Austria 3.1 2.9 4.4 3.1 -0.1
Greece 12.6 10.4 10.7 15.0 -3.1
Portugal 3.2 3.0 5.3 3.0 0.1
Poland 19.7 17.1 194 24.1 -5.6
Czech Republic 7.7 7.0 8.6 8.7 -17
Hungary 13.1 11.6 12.1 16.2 -4.0
Slovakia 13.4 11.5 13.0 16.4 -4.4
Slovenia 13.9 12.6 13.0 12.7 -0.1
Rest EU 7.1 5.8 8.1 8.6 -24
United States -0.1 0.0 -0.1 0.0 -0.1
Rest OECD -0.1 0.1 0.0 0.0 0.0
Non OECD 0.0 0.2 0.9 0.0 0.1

Source: WorldScan simulations. The numbers are relative changes to the baseline in 2025. This is the alternative baseline with
increasing labour-market participation rates for women.
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The variation within the EU is large. In Austriagimark, Sweden, the UK, Portugal and the
Netherlands employment changes moderately. In Ddgriiee Netherlands and Portugal wages
will even increase slightly to offset the increa@soosts of capital. Because of the scarcity of
capital in the EU, these countries will export ¢apiThese countries’ import prices are lower,
because other countries reduce their export pticesnquer foreign markets. Hence, the terms-
of-trade effect for these countries is positivadiag to more consumption. The employment
changes in Italy, Belgium, Greece, Hungary, Poland, Slovakia are large. These changes
exceed 15 percentage points, while the GDP chaanrgeat least 12%. In these countries real

wages fall and there is a negative terms-of-trdfiee

422 Lower bound employment scenario: productivity
It is often said that extra employment is not asdpctive as existing employment. According to
this view the unemployed and people who do notigipdte in the labour market are on average
less productive. If this is true we overestimateeltonomic effects of the employment target.
Extra employment comes from two sources in our rhddest, unemployment is reduced. In
the previous simulation we assume that about 808beopeople who find a job is low-skilled,
according to Eurostat data. Second, the participatites increase. So far we have assumed that
the supply of skills of the extra labour forcetis same as for the existing labour force. This
means we consider 65% of the labour force as ldikedkand 35% as high-skilled.

Now we modify this assumption. Taking an extremsitian we assume that all extra
employment is low-skilled. We add the effects a$ issumption to the lower bound scenario.
The results are presented in Table 4.4. We conthase results with the ones in Table 4.3
above, where extra employment consists of a cortibmaf low and high-skilled workers.
Measured as a head count, the employment efféioe isame in both analyses, but in efficiency
terms the outcome is different. The GDP and consiomgffects are lower and the negative
effect on real wages is higher in Table 4.4. Lowlest labour is less productive; therefore the

increase in employment contributes less to prodiigtand GDP.

The GDP effect is about 15% lower compared to Tdl8eln that simulation about 30% of the
extra workers are high-skilléd The low-skilled workers are about 40% less progedhan

the high-skilled workers. This difference in protlvity explains the differences in outcomes.
The effect per country differs slightly. The vaiaat in economic effects is the same as in the

previous simulations.

%8 This number is a weighted average of extra workers who were initially unemployed, and who did not participate at all. 20%
of those who were unemployed are high skilled, and 35% of those who did not participate are high skilled.
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Table 4.4 Macroeconomic effects of 70% employment target in 2025: lower bound scenario with low-
skilled employment

Countries GDP Consumption Exports Employment Real wages
EU 6.3 5.6 6.7 10.3 -43
Germany 4.9 4.7 5.3 7.2 -25
France 7.9 6.9 8.3 11.9 -4.2
United Kingdom 2.3 2.2 3.0 3.2 -0.9
Italy 11.8 10.2 11.3 19.6 -7.8
Spain 8.8 7.3 9.6 12.8 -4.5
The Netherlands 0.6 0.9 14 0.7 0.1
Belgium-Luxembourg 12.3 10.3 12.3 18.2 -6.6
Denmark 0.4 0.5 11 0.3 0.2
Sweden 19 2.0 25 25 -0.5
Finland 51 5.0 4.4 7.5 -25
Ireland 4.2 3.9 4.1 6.0 -2.0
Austria 2.3 2.3 35 3.1 -0.8
Greece 10.9 8.8 9.4 15.0 -4.5
Portugal 2.5 2.4 4.5 3.0 -0.5
Poland 17.2 14.7 17.6 24.1 -74
Czech Republic 6.4 5.7 7.3 8.7 -2.8
Hungary 10.4 9.1 10.0 16.2 -6.1
Slovakia 11.9 10.0 11.5 16.4 -5.6
Slovenia 9.9 8.9 10.3 12.7 -33
Rest EU 6.5 5.3 7.3 8.6 -29
United States -0.1 0.0 -0.2 0.0 -0.1
Rest OECD -0.1 0.0 0.0 0.0 -0.1
Non OECD -0.1 0.1 0.6 0.0 0.0

Source: WorldScan simulations. The numbers are relative changes to the baseline in 2025.

Table 4.4 contains the results of the full loweunbo scenario for employment. Of course the
assumption that the entire increase of employmemsists of low-skilled workers is somewhat
extreme. Nonetheless, this puts some other raffiémistic aspects of this Lisbon target in
perspective, such as the absence of costs of goiitithe scenarios or the ambition that the
targets will be reached in 2010. Recently, DG Emplent (2004) has developed scenarios for
unemployment and labour-market participation betw2@03 and 2010. They estimate that the
overall employment rates for the EU2Wiill increase from 62.9% in 2003 to 66.5% in 2010
according to their most optimistic scenario. Thiggests that the targets are not feasible in
2010. Hence, the full economic benefits of reachirigemployment target will also not be
attainable in 2010. This does not exclude the pdggithat the employment target will be met
at a later stage. For instance the results for 204Mnex 2 will not change substantially, if the
employment target will be reached say ten yeaes.ld&t comparison with Table 4.5 shows that
the differences between 2025 and 2040 for the E&valsole are minor. For those countries

that face the largest effects of the employmeiggetiathe differences are slightly larger.

* The Baltic States, Malta and Luxembourg are excluded.
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423 Upper bound employment scenario
Table 4.5 shows the macroeconomic effects of thel@ment target for the upper bound
scenario. Because participation rates for womethele constant the employment rate is lower
in the baseline of this scenario than in the basadif the lower bound scenario. Hence, the
employment gain of reaching the target is larg&r9% instead of 10.3% in the lower bound
scenario. The GDP gain is 9.2%. The abundancetrd é&abour depresses labour productivity,
so real wages are 3.4% lower on average. Expovisdae more or less in line with GDP. The
increase in consumption is slightly lower due te tiegative terms-of-trade effect: the price of

imported goods and services rises relatively taptiee of exported goods and services.

Table 4.5 Macroeconomic effects of 70% employment target in 2025: upper bound scenario

Countries GDP Consumption Exports Employment Real wages
EU 9.2 8.3 9.5 11.9 -34
Germany 7.2 6.8 7.5 8.6 -1.8
France 10.6 9.5 11.0 13.2 -3.0
United Kingdom 3.8 3.6 4.6 4.2 -0.5
Italy 18.2 16.1 16.7 23.5 -6.1
Spain 14.0 11.9 14.1 16.5 -35
The Netherlands 2.7 2.8 3.7 3.2 -0.4
Belgium-Luxembourg 18.2 15.9 16.3 19.6 -31
Denmark 0.9 11 1.9 0.6 0.4
Sweden 2.0 2.2 2.9 2.1 -0.1
Finland 6.1 6.1 55 7.6 -1.6
Ireland 7.6 7.0 6.7 8.8 -1.7
Austria 5.1 4.7 6.5 5.3 -0.5
Greece 14.6 121 12.4 171 -34
Portugal 4.8 4.4 7.3 4.5 0.2
Poland 20.0 17.4 20.1 24.4 -5.6
Czech Republic 8.1 7.4 9.4 9.1 -15
Hungary 14.6 13.0 135 17.8 -4.1
Slovakia 15.2 13.1 14.7 18.4 -4.7
Slovenia 14.5 13.2 14.0 13.0 0.2
Rest EU 8.0 6.6 9.0 9.5 -25
United States -0.2 0.1 -0.1 0.0 -0.1
Rest OECD -01 0.1 0.0 0.0 0.0
Non OECD 0.0 0.2 11 0.0 0.1

Source: WorldScan simulations. The numbers are relative changes to the baseline in 2025.

The variation in outcomes for the member statesbeacompletely traced back to their efforts
to reach the target. In Denmark, Sweden, Unitedyéi@m, The Netherlands, and Portugal
employment rates are already high in the baselihe.increase in employment is thus modest
and so are the GDP and consumption effects. In 8avadd Denmark the consumption
increase is even slightly larger than the GDP iasee because of a positive terms-of-trade

effect. Export prices deteriorate mildly, while iorpprices fall more strongly because of the
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4.3

negative wage developments in other EU countriesome EU countries employment rises by
15% or more. Examples are Italy, Spain, Belgiunedgse, Poland, Hungary and Slovakia.
These countries will not meet the 70% employmetet ira2010, but the employment rate will
exceed 65%. This is a substantial increase givewtlrent low employment rates. GDP and

consumption increase by at least 10% in these deant

Impact on sectoral competitiveness

The employment target in Europe is above all a oexonomic goal. Higher employment
stimulates output and value added. Labour proditictivill decrease because of the abundance
of labour and output prices will decrease, bec#usdall in wages exceeds the fall in
productivity. This leads to lower export prices,igéhstimulates exports but also causes a
negative terms-of-trade effect. This economic maigm works in principle in every sector of
the economy. The precise effects may differ bectalsmur and trade intensities differ over
sectors (see for the latter Table 3.2).

Most of the exports take place in manufacturinge Tdwer wages, induced by the
employment impulse, improve competitiveness andugtite foreign demand. In manufacturing
sectors exports increase by about 8% (see Tab)e™hé increase in foreign demand above the
extra demand from inside Europe stimulates prododti manufacturing. The share of
manufacturing in total exports increases slightlye Balassa index of specialisation increases
by 1% point in the manufacturing sectors. The iaseel share of manufacturing in total exports
implies a lower share of services in exports. Thalso shown by the drop in the index of
export specialisation, the Balassa index.

Because of the increase in output, manufacturintpsealso demand extra inputs. As a
result inputs become scarcer at the expense afthiee sectors. In energy and services output
expands less than in manufacturing.

The overall sectoral results are also affectechbyeimployment changes at the country
level. For example, the countries which alreadyspdghe employment target have a relatively
larger services sector than most of the new mewsthggs. In the former countries the
employment target has a relatively larger effecth@nservices sectors than on the
manufacturing sectors. Most of the new member stad@e relatively small services sectors
and large manufacturing sectors. The employmemné&se is substantial in those countries

which contributes to the large employment effestmanufacturing for the EU as a whole.

61



Table 4.6 Sectoral EU-wide effects of employment target in 2025: lower bound scenario with low skilled

Sectors Employment Production Labour Exports Specialisation
productivity index
Agriculture 19.1 9.8 -8.6 8.8 14
Energy 10.7 5.0 -45 2.0 -35
Low tech manufacturing 135 7.9 -57 7.4 0.7
Medium-low tech manufacturing 14.1 9.0 -55 8.6 1.0
Medium-high tech
manufacturing 12.7 7.8 -53 7.2 0.1
High tech manufacturing 16.4 10.5 -6.3 8.8 1.6
Transport services 121 6.9 -52 4.8 -21
Other commercial services 9.9 5.8 -35 3.3 -35
Research and development 4.8 3.6 0.3
Other services 8.2 5.0 -28 1.9 -6.6
Total 10.3 6.8 -35 6.7

Source: WorldScan simulations.
The numbers on employment, production and labour productivity are relative changes compared to the baseline in 2025. The number on
specialisation is an absolute change in the Balassa index in 2025.

4.4 Employment and policy costs

The ‘what if’ simulations in Table 4.3 to Table 4bstract from policy measures to increase
participation and reduce unemployment. WorldScamaotisimulate the effects of policies that
will raise employment, because participation anenaployment are exogenous (see Section
3.2). However, it is possible to get a rough idepaticies that may be used to reach the targets.
To illustrate one potential policy option this sentestimates which reduction in income tax
rates and social security benefits might be ne¢d@gdhieve the participation and
unemployment effects in the simulations. It is possible to differentiate these estimates by
country, because that would require too much cguwpecific institutional detail. Hence, we
estimate the policy inputs needed to reach thestafgr Europe as a whole, using average

elasticities taken from the literature.

In the lower bound simulation of Table 4.4 laboupsly of women increases by 5.8% and

labour supply of men by 5.4%. The tax elasticityadfour supply can be written as:

. 1
i.=——¢& At
S 1-t |

with t the rate of income taxes and social security contributgptise wage elasticity of labour

supply and the volume of labour supply. The unweighted average ahtdwene tax rate
relevant for the labour supply decision of women (second edd@% Average Production
Worker) equals 33.9% for the EU countries in Table 6.1E€D (2005, p166). A meta-

analysis of labour supply elasticities yields an elastidiy.» for women and 0.1 for men
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(Evers, 2005). Hence, to obtain the participation effect fanen the income tax rate has to fall
by (1- 0.339) x 5.8 /0.5 = 8 %-points, which is quite ¢absal. The relevant income tax rate
thus has to be reduced from 33.9% to 26%.

A much larger fall in tax rates would be required to accoamthie labour supply increase of
men, because the wage elasticity for men is much smaller. leowbe additional labour
supply of men largely concerns elderly men and depends monglgton (early) retirement
arrangements than on taxes. Because retirement schemes vapttallysacross Europe we
are not able to estimate the additional policy impulse for. men

Unemployment has to fall from 9.1% to 5% to meet the yoh@yment target according to
Table 4.2. The long-term or equilibrium unemploymenrg ggpends on the tax wedge and the
replacement rate, i.e. the ratio of social security benefitages (see Nickedt al., 2005).
Econometric estimates of wage equations imply a coefficiebitlofor the impact of the
income tax rate on equilibrium unemployment (10 %-pdimiger tax rates reduce the
employment rate by 1 %-point). Hence the above reductiort@mia tax rates by 8 %-points
will reduce the equilibrium rate of unemployment rate by%@-goints.

The econometric estimates also imply a coefficient of 0.18&mfluence of the
replacement ratio (10 %-points lower replacement rate redueesrthloyment rate by 1.5 %-
point). In addition, a very large fall in the replacemenbrafi22 %-points would be required to
reduce the unemployment rate by another 3.3 %-pointsyigpthe larger 0.32 tax coefficient

from Planast al. (2003), the fall in the replacement rate comes down to 16iftsp

In the upper bound simulation participation of women in@e&y 9.3% and the unemployment
rate also falls by 4.1 %-points. Analogously to the cowrjuts above, to reach these targets
the income tax rate has to fall by 12 %-points and th@aceptent rate by 2%-points to 19 %-

points, depending on the tax elasticily.

All'in all, GDP and consumption will surge if the 70%moyment target is met in Europe. The
GDP gain varies from 6.3% to 9.2%, but this is no fige.in this example the substantial
costs of reaching the employment target manifest themsel#es gupply of public goods and
in equity or social cohesion. In the lower bound scendrian€ing an 8% reduction in tax rates
would require a substantial cut in the provision of mupbods, for instance in the fields of
infrastructure or defence spending. Lower replacement raths order of 10 to 22 %-points

imply that social security benefits fall considerably relatovevages.

% The income tax rate has to fall by (1 — 0.339) x 9.3 /0.5 = 12 %-points, leading to a 1.2% point to 3.8% point fall in the
unemployment rate.
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5.1

Human capital

Human capital directly contributes to productivity. Educatiod training raise workers’
productivity, which manifests itself in higher wagestafhge of empirical studies on differences
in wage profiles show that an extra year of schooling gialgrivate rate of return of 6 to 9%
(Harmonet al., 2003). No robust empirical evidence can be found for iadditindirect effects

of human capital, for instance due to increasing returnsroplemnentarity with R&D (see
Section 2.3.4).

Several trends increase scarcity of human capital. One of thempmstant trends is skill
biased technical change, i.e. technology that enhances the pritglacid wages of high-
skilled workers (Jacobs, 2004). In addition, relocationiatetnational trade to a limited extent
explain increased unemployment of low-skilled workers asidgiwage differentials between
low- and high skilled workers (Euroframe-EFN, 2005a@tier 3). Ageing increases labour
scarcity and if ageing results from declining fertility ratée labour inflow of educated school
leavers diminishes. Therefore, on-the-job training gain®rapce. Changes in work
organisation towards flexibility, job rotation, multikisg and worker autonomy add to the
significance of on-the-job training. As a consequence @ktlrends private rates of return on
human capital investment are expected to increase, which undsrtioeimportance of human

capital investments.

Human capital in Europe

As part of the Lisbon process, the Barcelona summit of 26@28rsed common objectives for
education and training in Europe. The May 2003 Council agredive targets (European
Commission, 2004b) to be met by 2010:

The percentage of early school leavers should be at most 16%emye.

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

The percentage of low-achieving 15 year olds in reading liteénattye European Union should
have decreased by at least 20% compared to the year 2000.

The European Union average level of participation in Lifeloagrning should be at least
12.5% of the adult working age population (25-64 agegrtou

The total number of graduates in mathematics, science and eghidMS&T) in the European
Union should increase by at least 15% while at the samehiergenhder imbalance should

decrease.
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Implementation of these targets in the WorldScan modal isdm straightforward. Currently,

WorldScan uses production functions with two skill leyalich correspond with:

Low skilled: all up to and including completed secondary edutcdtSC 01+2+3),
High skilled: tertiary education (ISC 5+6).

Effects on productivity and wages result from shifts leetviow and high skilled labour.
However the above targets induce no shifts between skilsl@v&VorldScan. Targets 1 - 3
concern shifts within the low skilled category, target 5 carearshift within the high skilled
category and target 4 may relate to both categories butasdlyhinduce any shifts between
categories. The main consequence of reaching these targets isdbaefibiency of the two
skill levels improves. Targets 1 - 3 (5) will make lawigh) skilled labour more productive and
target 4 largely generates an increase in labour efficiencyelltbe board.

To compute the impact of reaching the targets on educationaamichdgr Jacobs (2005)
developed a small, independent ‘satellite model’ to WorldSehith incorporates various
aspects of skill-formation needed to simulate the targets.eXtension allows for three
disaggregated skill groups at the lower education level ansvéotypes of higher educated
workers: non-MS&T and MS&T workers. The disaggregatedsséijuations are calibrated,
based on substitution elasticities and returns to edudhtidrre found in the literature.
Furthermore, the satellite model captures on-the-job-trasumaigthe quality of education in a
rudimentary, but consistent, fashion.

Another aspect of implementation is the time lag betweengbeducation and the skill
structure of the labour force. It takes many years before thetsicture of the labour force
has adjusted to the higher educated cohorts that leave formaliedu€attake this into
account Jacobs’ satellite model contains a stylised cohort nodeinpute the impact of
reaching the targets in 2010 on the skill structure of theulatorce in the period 2010-2040.
This cohort model is a crude approximation to reality bechassumes that all cohorts are
equally sized. Although the simulations of the skills m@delsomewhat sensitive to the
underlying demographic assumptions, this approximatigtesthe baseline time-paths and
the Lisbon time-paths for the workforce equally. As suth,demographical assumptions will

not create a systematic bias when comparing the Lisbon siomdatith those of the baseline.

Implementation also has a regional dimension. Europeanr@sion (2004b) shows that
countries differ with respect to their position vis-abie targets. At the same time European
Commission (2004b) emphasises that the targets applg 8Uhas a whole and not to
individual countries. In accordance with the other Lisbon Etians we follow the rule to
compute country specific targets that has also been applieceinsifiulations (for instance see
Section 4.2). We set an upper limit above the target and abeveghest base level value

(sometimes countries already in the base data exceed the targethpi/¢et the target for a
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country proportional to the distance of the base level valtleabtountry and the upper linfit.
In this way countries that are at the largest distance tinertarget have to make the largest
effort. At the same time, because the upper limit exceeds thed, tapgintries that have reached
or exceeded the target are still assumed to make some (althowghligesmall) effort. The

only exception to this rule is the target on mathematiésnse and technology graduates.
European Commission (2004b) specifies this target as a pere@htagge and we uniformly
apply that change to all countries (see Section 5.1.5 fdrefuetxplanation).

Combining disaggregated skill categories, on-the-jobitrgiand quality of education with
a stylised cohort model, the satellite model calculates a tirheop#te increase of labour
efficiency that originates from Europe reaching the skill targe2010. This increase in labour
efficiency is subsequently inserted in the WorldScan medeéth computes the general
equilibrium effects of the education and training policies.

The simulations capture the most important costs of achi¢hegkills targets, namely the
opportunity costs of increasing levels of education and thertymity costs of acquiring more
skills on the job. In particular, raising the number eftér skilled workers in the population
automatically implies that there are less low skilled worksedlable. Moreover, if skills
upgrading requires more time in education, less labour timesitable and earnings are lower.
Also, increasing training efforts will imply lower laboearnings in the short run as workers
spend less time being productive when they spent theiratimiemulating human capital.
However, we ignore the direct and institutional costs assatisith larger levels of investment
in formal schooling and training. In addition, the pgloosts are not taken into account of
increasing literacy levels and of shifting the composigbgraduates from non-MS&T to
MS&E fields. Hence, in the simulations the economic costsaxthing the skill-targets are
likely to be underestimated.

Furthermore, the satellite model contains many uncertain pameamétherever possible, we
have chosen the most plausible values known from the ecotliteréture. In several instances,
parameters are not precisely known and we have set them atoatihgstic upper-bound
values. Therefore, one can view our simulations as a rogy@ione can paint of reaching the
Lisbon targets on skill formation because we to a certain extelgrestimate the costs and in

some cases use optimistic parameter values.

Before turning to the WorldScan simulations, the remainfifi® section explains for each of
the targets the way it has been implemented. It focusesadnttiition and shows for each
target the contribution to the increase in labour efficien®yr ime. Technical details can be
found in Jacobs (2005).

2 For each of the relevant skills simulations the specific equations used in this procedure can be found in section 7 of
Jacobs (2005).
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5.1.1 Early school leavers
This target has not been analysed separately. The indicatarfpischool leavers is the share
of the population aged 18-24 with only lower secondary eucahd not in education or
training (European Commission, 2004b, p56). Hence, prexgeatirly school leaving implies
that students obtain upper secondary education. However, wet chstinguish this outcome
from that of the second target which states that a larger pageeof students should have
completed upper secondary education. Although from a policpeetive it might be relevant
to separate the two targets, in terms of outcomes the effamot be distinguished. Therefore,
in our simulations the upper secondary education target (destirs the next subsection)
encompasses this target.
5.1.2 Upper secondary education
Many regard upper secondary education as a basic qualificatias thgtired to function well
in the knowledge economy and knowledge society (compare Eur@ueamission 2004b).
The Councils’ objective states that 85%@2afyear olds should have completed at least upper
secondary education in 2010. To fit in with the demogragata of the WorldScan model we
use a slightly different benchmanskz the percentage @4-29 year olds that have completed at
least upper secondary education. Using this age group t@ dehication benchmarks, we also
take into account that some of the people of younger agesahagve completed their initial
education, in particular in tertiary education. All in alltie base year our benchmark hardly
differs from that in European Commission (2004b).
Figure 5.1 Skill distribution of the labour force in 2001
Rest EU25 [mm I e
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Slovakia | I  ——
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Czech Rep. | I | E— —
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United Kingdom  —— —
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0% 20% 40% 60% 80% 100%
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Many new member states excel in education. They already excaadgiteof 85%. Hence, to
arrive at country specific targets we set an upper limit 86,98hich lies somewhat above the
94.6 value of Slovakia. Next, we interpolate between the baselgaand this upper limit in
such a way that the EU reaches the target of 85% upper segceddaation (see Jacobs, 2005
for details). Having set the target, we shift graduates frenlower secondary education
category to the upper secondary education category. In additiomake an adjustment for
countries with relatively many low-skilled graduates in theebyear data, such as Portugal (see
Figure 5.1). In these countries we also shift some stuftemisprimary to lower secondary
education. In the satellite model the shifts towards highkicakegories generate an increase

in labour efficiency.

Figure 5.2 presents a concise overview of the labour efficiepeys computed from the
Jacobs (2005) skills model. For all countries the four slaosv the increase in labour efficiency
due to skills upgrading after 10, 20 30 and 40 years, regglyciThe subdivision of each bar
represents the contribution of the four targets that have beatated. All bars start at negative
numbers because the lifelong learning simulation entails antexess in efficiency when
labour time has to be used for training activities (see 3ebtih4).

The upper bars in Figure 5.2 illustrate that after 10 ytharshift towards upper secondary
education increases labour efficiency by 0.1% in the Nordictdearand the new member
states to 1.3% in Portugal. All countries show some éduiiticrease in subsequent decades, for
instance in Portugal the labour efficiency contributioasito 1.7% after 40 years. These
dynamics originate from two effects. Firstly, the skilirgmsition of the labour force rises
gradually because each year a new higher educated cohort entersuhenati@t. Secondly,
wages of upper secondary educated workers fall relatively tatieelime to absorb the larger
cohorts on the labour market and wages of lower secondéidskirkers rise relativel§? By
consequence, the returns of additional investments in uppendary education fall over time.
The combined effect of these two developments is that thteilmation of this target to labour

efficiency levels off in the second half of the period.

Literacy

The indicator for the literacy target follows from the OERISA 2000 survey (European
Commission 2004b, p28). It is defined as the percentagepifpvith reading literacy
proficiency level 1 and lower in the Pisa reading scale. Thgsiéspnaster only the least
complex reading tasks, such as locating a single piece ofriafiamn. The Ministers of
Education adopted the target that the percentage of low achiéviyenis olds should have
fallen by at least 20% in 2010 compared to 2000.

2 Wage effects are relatively small because low skilled workers are relatively close substitutes. The elasticity of substitution
between the low skilled labour categories has been set at 3 (Jacobs, 2005).
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Figure 5.2 Labour efficiency effects of four types of skills targets after 10, 20, 30 and 40 years (in percents)
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Per country the four bars show the increase in labour efficiency due to skills upgrading after 10, 20 30 and 40 years. The
subdivision of each bar represents the contribution of the four targets that have been simulated. All bars start at negative
numbers because the lifelong learning simulation entails an ex-ante loss in efficiency when labour time has to be used for
training activities.
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To implement the literacy target we assume that the distsibof PISA test scores shifts
symmetrically in such a way that the fraction of low actg\students falls from 17.2% to
13.7% for the EU. This implies that policies not omhprove reading literacy at lower levels
but also ‘trickle upward’ to higher reading proficiencydtss By consequence, no distributional
effects occur. This was the most convenient technical assaamptailable. Using estimates of
the returns to literacy from the literature, it followattheaching the EU target comes down to a
1.6% increase of quality of human capital (Jacobs, 2005).

Some countries (Finland, the Netherlands, Austria, Irel@ngden, UK) perform very well
on the literacy target; other countries (Portugal, Greece) haek stope to make up for the
difference with the high-performers. Therefore we have diffextut the 1.6% human capital
quality increase over countries. We set a lower limit of bffilp with reading literacy
proficiency level 1 and lower. This value is slightly belth& 7% of the best performing
country, Finland. Country specific targets follow fromteirpolation between this limit and each
country’s current literacy rate, taking account of the factttietveighted average of country
targets has to equal the target for the EU as a whole.

The contributions of this component to the total increassbiour efficiency depicted in
Figure 5.2 illustrate the dialectics of progress. Counthiasalready perform well on literacy of
course benefit relatively less from reaching this targettHaravords, the substantial
contribution to labour efficiency for some countries cibui just as substantial challenges for

these countries.

5.14 Lifelong learning
Lifelong learning gains importance in economies and soci¢izshange quickly and
increasingly become based on knowledge. The indicator selected Byithpean Commission
(2004b, p51) consists of the percentage of the populatieh 2664 who participated in
education and training 4 weeks prior to the European Conamisaibour Force Survey. For
the EU that percentage has to increase from a current 7.9%58b ¥22010. We took account
of differences among countries by setting an upper lin58b, which somewhat exceeds the
highest value of 22.9% in the United Kingdom. Again, ¢ouspecific targets follow from
interpolating between the upper limit and the country’senirmrate of participation in life long
learning in such a way that the EU target is met.

More training effort has two contrasting effects. Firgblgrticipation in training demands
time that without training would have been used for workBgrause working time has to be
invested up front in training, the initial labour effictgreffects are negative, which explains the
negative starting points of the bars in Figure 5.2. Secpidiseasing training time raises the
growth rate of on-the-job training (see Jacobs, 2005)}h@#eb training directly increases the
growth rate of the stocks of human capital across all cofidrese positive effects from human
capital accumulation gradually build up and after a numbeeafsydominate the results.
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Mathematics, science and technology graduates

More scientific specialists and researchers are available in Eunoyedfstudents opt for
mathematics, science and technology (MS&T) studies. Thedidwas set the target that the
number of graduates in these studies should increasednsatlb% (European Commission,
2004b, p34) and that gender imbalance should decrease. We taginergs to address the
latter target. We decided to implement the 15% increase in Mgg&duates uniformly over all
countries, mainly because the effects of this simulationedavely small, which hardly
warrants the effort of differentiation.

For several reasons the impact of reaching this target on laeffmigncy is small (see
Figure 5.2). The decision at hand involves opting foM&&T study instead of another tertiary
study. Opportunity costs of this choice are an extra yedudyswhereas wages of MS&T
graduates do not strongly exceed wages of people with gftes of tertiary education. On the
labour market substitution between MS&T graduates and gesluéth other tertiary
education is less elastic than substitution of low-skitledkers, which implies that the fall in
MS&T wages is relatively large when the target has been readoeeover, no
complementarity between MS&T graduates and R&D has been assNmsttong empirical
evidence for this complementarity can be found and in our R&idlations we assume that the
additional number of R&D workers required come out of &igd pool of high skilled peopfé.

Figure 5.2 also shows the combined impact of reaching the tkijjets on labour efficiency.
Differences between countries are considerable. As stated aborgitheeason that several
countries benefit little from skills upgrading, is thia tevel of skills in these countries already
is (very) high.

Macroeconomic effects of reaching the skills targets

Table 5.1 presents the macroeconomic effects in 2025 of redbhisgills targets. This comes
down to 0.5% increase in labour efficiency in the EU, wiicWorldScan directly translates
into wages, GDP and consumption per capita. Country spefiicts mirror the inputs
depicted in Figure 5.2.

The 2025 outcomes depend on two main components, the feskéll®in a particular
country and the relative importance of the lifelong learningetaThe level of skills determines
the overall size of the skills effect. For instance, Portugaéhts most, because the initial skill
level is low compared to the target. It even has to pay a gpniedl in terms of trade to expand
in international markets. Benefits for Finland are small becdaaseady scores well on all of
the skills targets (see Figure 5.2). The relative importantteedifelong learning target
determines the initial setback due to training investmeithwtill has a relatively high weight
in 2025. This relevance of this effect follows from compawstria to the United Kingdom

% see also Jacobs and Webbink (2004) for an analysis of the labour market for MS&T workers in the Netherlands.
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and Denmark in Figure 5.2. For Austria lifelong learnireds a major contribution. By
consequence, the effects of the initial setback in the firgt 20 years outweigh the positive
effects of training. In Denmark and the United Kingdomittigal setback is smaller and the
other targets add to relatively larger effects in 2025. Com{eadifferences exist between

other countries, such as Sweden or the Czech Republic abdited Kingdom.

Table 5.1 Effects of skill upgrading in the EU-25 in 2025

Labour Real average Gross domestic  Terms-of-trade Consumption
Countries productivity shock wage product per capita
Europe 0.5 0.5 0.5 0.0 0.4
Germany 0.5 0.4 0.5 0.0 0.4
France 0.4 0.3 0.4 0.0 0.3
United Kingdom 0.6 0.6 0.6 -0.1 0.6
Italy 0.5 0.4 0.5 0.0 0.4
Spain 0.7 0.6 0.7 -01 0.6
The Netherlands 0.3 0.3 0.3 0.0 0.3
Belgium-Luxembourg 0.5 0.5 0.5 0.0 0.5
Denmark 0.6 0.5 0.6 0.0 0.5
Sweden 0.3 0.3 0.3 0.0 0.3
Finland 0.1 0.1 0.1 0.0 0.1
Ireland 0.4 0.4 0.4 0.0 0.4
Austria 0.2 0.2 0.2 0.0 0.2
Greece 0.8 0.8 0.8 -01 0.7
Portugal 2.3 2.2 2.4 -0.3 1.9
Poland 0.5 0.4 0.5 -01 0.4
Czech Republic 0.2 0.2 0.2 0.0 0.2
Hungary 0.4 0.3 0.4 0.0 0.3
Slovakia 0.3 0.2 0.3 0.0 0.3
Slovenia 0.4 0.4 0.4 0.0 0.4
Rest EU 0.3 0.2 0.3 0.0 0.2
United States 0.0 0.0 0.0 0.0 0.0
Rest OECD 0.0 0.0 0.0 0.0 0.0
Non OECD 0.0 0.0 0.0 0.0 0.0

Source: WorldScan simulations, Cumulated difference in % compared to the baseline in 2025.

On the longer run the positive effects of lifelong learmogiinate. Figure 5.3 presents the
initial (negative) GDP effect in 2011, and GDP effects in 282% 2040 (taken from
annex).The negative GDP effects of the schooling time invesim@011 are depicted at the
left side of the horizontal bars. The figure shows th&025 the negative effects from the time
investment are more than offset. In 2040 the GDP gainmach larger than in 2025, because
it takes several decades before the skills targets have affectadrtha bapital of all age
cohorts of the labour force.

In 2040 clearly the ‘level of skills’ effects dominate. Rigdl and Greece are on top.
Relatively large effects in the new member states mainlynatigifrom the literacy and the

lifelong learning target (compare Figure 5.2 and Figure ;13040 the difference between
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Austria and Demark is small and Austria outperforms thigeldriKingdom. The GDP effects in
the Czech Republic even exceed those in both Denmark and tieel Kimgdom. All together,
GDP in Europe rises by 1.7% in 2040 if Europe reachekiletargets in 2010. This 2040
GDP effect is more than three times the effect in 2025,ilticstrates the long lags involved

in the process of skill upgrading.

Figure 5.3 Cumulative effects on GDP over 2011-2025 and 2026-2040 due to Europe reaching the skills
targets in 2010
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Source: WorldScan simulations, cumulated differences in % compared to the baseline.

53 Sectors and skills

Skill upgrading benefits labour intensive and skill mdiwe sectors. Table 5.2 shows some
shifts in the sectoral structure towards the R&D sector anchtdium-high tech manufacturing
sector. The R&D sector is most affected because it is very skibedir intensive. Due to the
tradability of high and medium-high tech manufacturing asier for these sectors to sell extra
production than it is for other sectors Yet, because skjftaging takes place all over the
labour force, sectoral shifts are not very pronounced.
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Table 5.2 Sectoral EU-wide effects of skill upgrading in 2025

Employment Production Labour
Sectors productivity
Agriculture 0.0 0.5 0.4
Energy 0.0 0.4 0.4
Low tech manufacturing 0.0 0.6 0.5
Medium-low tech manufacturing 0.1 0.7 0.5
Medium-high tech manufacturing 0.1 0.6 0.5
High tech manufacturing 0.2 0.8 0.4
Transport services 0.0 0.5 0.5
Other commercial services 0.0 0.5 0.5
Research and development 0.5 11 0.5
Other services -0.1 0.5 0.6
Total 0.0 0.5 0.5

Source: WorldScan simulations.

Exports

0.4
0.1
0.5
0.6
0.6
0.7
0.4
0.4

0.7
0.5

Specialisation

0.0
-03
0.0
0.0
0.0
0.1
-0.2
-0.2

-0.1

The numbers on employment, production and labour productivity are relative changes compared to the baseline in 2025. The numbers

on specialisation are an absolute change in the Balassa index in 2025.
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6.1

Research and development

Research and Development (R&D) is a key factor for technologhiealges, and consequently
for economic growth. New technologies can boost prodtigtarid raise incomes. Amounting
to 2% of GDP in 2003, public and private R&D expendiuaee lagging behind in Europe
compared to the United States (2.8%) and the rest of the QEC®). The European Council
agreed to raise these expenditures to 3% of GDP in 2010.

This chapter analyses the effects of reaching this targeedtrin assess the probability of
reaching this target, nor the effectiveness of R&D to imprawductivity. Increasing R&D
expenditures from 2% to 3% of GDP is a 50% increase in B&ienditures in less than a
decade. At least for three reasons that will not be easy: wrpeR&D firms need money,

R&D scientists and good ideas. Increasing R&D expendituestalconsiderable amount of
finance. R&D for a large extent consists of input by reseasclreenan and Wyckoff (2003)
have estimated that to reach the R&D targets the EU15 needo3Wptextra researchers.
Although a large pool of high skilled people may be aviléompare Section 5.1.5), it takes
time to train them or to educate them. Moreover, firmstaadgjovernment have the tendency to
exploit the most profitable R&D projects first. The extrajects financed by the increase in
R&D expenditure are probably less effective in raising proditgtiv

These caveats imply that the simulations have a strong Ifvbharacter. Although we use
a government subsidy (financed by a lump-sum consumeasaa) instrument to reach the 3%
target, it underestimates the costs of reaching the targetoMen; studies that estimate the
impact of R&D on productivity probably overestimate the gathen applied to such large (out
of sample) boosts in R&D expenditures as agreed updreihisbon agenda. Therefore in a
lower and an upper bound scenario we present a bandwidtlicohmes resulting from reaching
the R&D target.

R&D expenditures and in particular R&D decisions are not contynoodelled in AGE

models. Section 6.1 is devoted to this issue. It discuedR&D decision of firms, R&D
spillovers in the economy and the data. Section 6.2 presentgsign of the simulation and the
macroeconomic outcomes. The sectoral outcomes are discussed in 6&;tand Section 6.4

presents some sensitivity analysis. The last section comsclude

R&D in Europe

New technologies and better products boost productivitiypnly in the innovating sector
itself, but across all sectors. Since the influential pap&d®/and Helpman (1995) it is well
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6.1.1

established that investment in R&D generates internatipilfdvers: R&D in one country has
an external effect on productivity in the country itself ad agffor its trading partnefs.
Sectoral and international spillovers prove to be impoftardanalysing the economic
effects of R&D expenditures and policies. Recently, some resgarbhve introduced these
spillovers in CGE modef.However, in all these models the R&D decision is not based o
optimisation behaviour of firms. In constrast, we haverpomted the R&D decision of firms
in our model based on profit maximisation. We introducg idgue in Section 6.1.1. The
following section discusses the data issues involvedtiwtimodelling of R&D in CGE
models. Subsequently, Section 6.1.3 reviews our modeafilRgD spillovers and the

underlying empirics, based on Lejour and Nahuis (2005)|aejwur and Tang (2006).

The R&D decision

Each period firms decide on their optimal R&D stock. Juslasur and capital, R&D
generates value added for the firm. The R&D stock is treatadagital stock. A firm invests
each period in R&D and these investments contribute tB&1i2 stock, which also depreciates
over time. Hence, R&D expenditures in periot gqual the R&D stock in period\, minus

the stock in period t-1, corrected for depreciation:

It =Vy =(1-9)V,4 )

The optimal R&D stock is derived from cost minimisatiamich implies that the marginal
product of the R&D stock equals the user costs of R&D. dsstspy , equal the investment
price for R&D,prp , times the sum of the return on R&D, a risk premionand the
depreciation rate. We assume that the return on R&D is equmd teturn on capital, the real

interest rater.

Pv = Pro(r +0+9) 2

Note that this expression is similar to the user costapifal. Yet the values of the two
variables may differ, because the risk premia and depreciatiomratediffer. gV is equal to
the contribution of R&D to value added. We assume thatahe\added nest in the production
function is a CES construct of the R&D stock and the CES8ngesf capital and labour, see
Figure 3.1. The substitution elasticity between R&D anct#ipstal-labour nest is 0.

2 since then many researchers have studied R&D and R&D spillovers we do not replicate the literature here. For some
recent overviews we refer to Jacobs et al. (2002) and Keller (2004).

% Examples are Diao et al. (1999), and Lejour and Nahuis (2005). Bayoumi et al. (1999) have incorporated R&D in the
macroeconometric model of the IMF Multimod. Recently, Brécard et al. (2004) have modelled R&D in their sectoral
econometric model Némésis.

% There are not many applied models which have incorporated the R&D stock, nor are there good estimates of the
substitution between R&D and other inputs. Some examples are Den Butter and Wollmer (1996), and Van Bergeijk et al.
(1997). Both papers assume complementarity between R&D and physical capital. However, the latter assumes substitution
between R&D and human capital.

78



6.1.2

R&D is produced by the R&D sector. This is a separate sectbeimodel. Its production
structure is based on the input structure of the R&D sattibiei US. This is one of the few
countries that explicitly distinguishes a R&D sector imigional accounts. The main input of
R&D is high-skilled labour. The R&D sector only producesdomestic firms, we neglect
international trade in R&D.

We are fully aware of the simplifications we have made in mogeR&D. We model one
representative R&D sector while in practice R&D is performedusjriess enterprises, higher
education and government research institutes. The inputsse three sectors to produce R&D
will differ, just as their productivity. Other publicatisnsuch as DG E&I (2004), analyse the
differences between these sectors. WorldScan is not suitkedltevith these differences. Yet,
these simplifications fit in our general analysis of themeaionomic effects of five Lisbon
goals. It is our purpose to present a broad overviewesktieffects, and not to conduct an in

depth investigation of each specific Lisbon goal.

Data issues

We calibrate WorldScan on the GTAP database which separates eatorg sbut no R&D
sector: R&D forms a part of the other business sector.diti@al national accounts often
consider R&D as expenditures for intermediate goods. R&Dtseen as an investment, as
most economists do, and does not contribute to value adfdo not wish to inflate value
added by R&D income. Therefore we subtract R&D income fromadagoiid labour income in
the calibration year, so that we calibrate the total of R&D tahaind labour income on valued
added in the GTAP database.

The output of the R&D sector equals the R&D expenditurdisro$ in an economy. We
subtract this output and the corresponding inputs flenXTAP data of the other business
services sector in order to stay as close to the database atepd$®lR&D depreciation rate
is set at 11%, following Carsahal. (1994). An alternative would be a depreciation rate of
15%, which according to Griliches (2000) is the numbestroften used. However, the
empirical base is wedk.

In 2003, the EU countries spent on average nearly 2% iofGB¥° on R&D?® Table 6.1
shows that the variation within the EU is large. Swedariakd, Denmark, Germany, Belgium,
France and Austria spend more than 2% in 2003, with thed®@eaan countries as the biggest
R&D spenders. The new EU member states and the southesrspend much less on R&D.
These countries have some distance to meet the 3% Lisbon taR&Dom he current EU
average is also far below R&D spending in the United Statethari@est of the OECD.

# We have done a sensitivity analyses with a depreciation rate of 15%. On average for the EU the effects of the policy
variant are about 8% lower.
% we do not discriminate according to the source of finance. We refer to DG E&I (2004) for these numbers.
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Table 6.1

National R&D expenditures in 2003

Country R&D expenditures Country R&D expenditures
EU 1.96 Austria 2.19
Germany 2.50 Greece 0.64
France 2.19 Portugal 0.80
United Kingdom 1.87 Poland 0.59
Italy 1.12 Czech Republic 1.35
Spain 1.11 Hungary 1.02
The Netherlands 1.89 Slovakia 0.58
Belgium-Luxembourg 2.33 Slovenia 1.53
Denmark 2.60 Rest EU 0.67
Sweden 4.30 United States 2.80
Finland 3.51 Rest OECD 3.12
Ireland 1.09 Non OECD 0.76

Source: Eurostat Cronos database. R&D expenditures are expressed as percentage of GDP. If 2003 data were not available, we have
used 2002 or 2001 data.

The sectoral variation in R&D is also large. Keller (2002wa&hthat most of the R&D takes
place within manufacturing (more than 80%), in particulanacthinery and equipment and
chemicals. Table 6.2 shows that 60% of all R&D expendituréisel EU takes place in
medium-high technology manufacturing. This sector camsiSimachinery and equipment,
excluding electronic equipment, and chemicals, rubber and pldsigtstechnology
manufacturing, consisting of electronic equipment, is resiptnfor about 21% of all R&D
expenditures. As a share of value added, this is the mostiRi&Bsive sector. R&D is also
relatively intense in medium-high technology manufacturinghe sector energy and medium-
low technology manufacturing the R&D intensity is abdwt macro average, while it is

substantially lower in services.

Over time it becomes more difficult to maintain the Lishanget of 3% R&D spending. In the
WorldScan baseline the overall R&D intensity in the EU fisien 2% in 2003 to 1.1% in 2040
for three reasons. Firstly, the EU economy shifts towas#ds\daces economy between now and
2040. This restructuring explains about half of the dectesvices sectors are less R&D
intensive than manufacturing. The shares of high techn@odymedium-high technology
manufacturing in the economy are more or less halved (compare3lalaled Table 3.2),
thereby reducing the demand for R&D substantially.

A second reason concerns the aggregation over EU member steteeW member states
grow faster than the older ones. Because their R&D intenaiteelower, the sectoral R&D
intensity in the EU will fall over time even if the R&Dtensities of the individual countries

remain constant.
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Table 6.2 R&D expenditures in the EU per sector, 2003

Sector R&D intensity (% of sectoral Share of total R&D

value added) expenditures
Agriculture 0.9 11
Energy 1.8 1.8
Low tech manufacturing 0.7 2.7
Medium-low tech manufacturing 1.9 35
Medium-high tech manufacturing 12.9 60.0
High tech manufacturing 211 21.3
Transport services 0.2 0.5
Other commercial services 0.3 5.9
Other services 0.3 3.2
R&D 0.0 0.0
Total 2.0 166.5 (billion)

Sources: Eurostat Cronos database, and OECD ANBERD database

Thirdly, the user costs of R&D rise over time due to a ma@dncrease of the interest rate in
the base simulation, while the investment price of R&D ramagarly constant (compare
equation (2) above). As a result, the volume of R&D investifadis because of substitution
from R&D towards labour in production. Therefore, the R&tpenditure share (investment
price times R&D volume divided by the value of GDP) declimgsle the value added share
(user costs times R&D investment volume divided by thaevaf value added) remains more
or less constant. Quantitatively, the R&D intensithigh technology manufacturing decreases
from 21.1% in 2003 to 17% in 2040 in our baseline anchédium-high technology from

12.9% to 11%. This third effect is smaller for a lowerstikity of substitution between R&D on
the one hand and capital and labour on the other hand.

All'in all, to a large extent the fall of the R&D rate overeiis due to the restructuring of the
economy towards R&D extensive sectors and towards the moeetamprole of R&D-

extensive member states in the EU economy.

6.1.3 R&D spillovers
Based on the innovative ideas of Coe and Helpman (1995) wparate an empirical relation
between total factor productivity (TFP) growth and the ghoei R&D stocks in the model. We
distinguish three types of R&D stocks: the R&D stockthefown sector, of other sectors in the
economy to reflect domestic spillovers, and of foreign setwarsflect international spillovers.
We model the received spillovers from other domestic sectorgganaly to Jacobs et al.

(2002). The growth rate of the spillover stock (S) in@ectlepends on the growth rate of the
R&D stocks (V) in the other sectors weighted by the interatedieliveries of these sectors to
sector j:
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Sj b = Z Wilj':)vi (3)
]

Where a single dot abovérepresents the growth rate aw;f represents the share of domestic

intermediate deliveries of sectioin production of sectgr ThusSis a weighted aggregate of
various growth rate$s grows less fast than the R&D stocks because the weightst daleh up
to 1. Sector j not only receives spillovers from other sedtoits own country, but also from
sectors abroad:

S =3 >y wip Vi 4

1£k i

The variablen represents the share of country | in total import of cayuntmdvvi,-F represents

the share of intermediate deliveries of secfoom other countries in the production of segtor

The empirical relation between TFP growth and the R&D stsckased on data of 14 OECD
countries and 12 sectors for the period 1980 to ¥9¥8e data are from the ANBERD
database of the OECD for the R&D expenditures, and fromThA&lSlata base of the OECD
to construct total factor productivity (TFP) growth andueaddded. The growth of TFP is
related to the growth of the own sectoral spillovers, theedtimmR&D spillovers from other
sectors and the foreign R&D spillovers. The estimated equegauts:

. b F 5
Tt =B/ Vet +BpSat +BrSet +Zr D, +Zt Dt + &g ©)

D, and Qare country and time dummies, aads the disturbance term. Table 6.3 presents the
estimation results. We have estimated with dynamic &lb®cause the OLS estimates can be
biased due to the non-stationarity of the time series. Asual for these estimates we introduce

two lags and one lead of the differences of the explanatoigbles in the equation.

Table 6.3 R&D spillovers on TFP growth

Coefficient Parameter estimate Standard error Elasticity (%)
Own sector R&D spillover 0.049** 0.022 4.9
Domestic sectoral R&D spillover 0.325%** 0.107 7.4
Foreign R&D spillover 0.868*** 0.233 5.6
Total elasticity 18.0

R?is 0.183. The number of observations is 2250. The equation is estimated with dynamic OLS using two leads and one lead. **, ***
denote statistical significance at the 5% and 1% level. Country and time dummies are included but not presented. Data sources are
OECD (2003), ANBERD and STAN database. Lejour and Tang (2006) provide more details. Note that we do not use the own sector R&D
spillover in WorldScan because this effect is already captured by the R&D stock as production factor.

“The 14 countries are Australia, Canada, Germany, Denmark, Spain, Finland, France, United Kingdom, Italy, Japan,
Netherlands, Norway, Sweden, and the United States.
% see Funk (2001), and Kao et al. (1999).
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The elasticity for the own sectoral R&D spillovers is low pamed to other studies. In his
overview of the estimates of the own R&D elasticity Na@if93) concludes that these are in
the range of 6% to 42%. Our domestic spillover elasteagyals 7.4% (the weighted average of
the share of own intermediate deliveries is 0.226 times thenpsgaestimate).Our result is
comparable to Verspagen (1997) who reports elasticitiesdatdmestic spillovers of 2% to
9%. This is relatively low compared to Jacebal. (2002) and Keller (1997) who find
elasticities of about 15%, and Nadiri's overview reportos@er elasticities between 10% and
26%. The foreign spillover elasticity is 5.6% (the weighdgdrage of the share of foreign
intermediate deliveries is 0.065). This is comparable to thétsesf Coe and Helpman (1995).
They find an elasticity of TFP to foreign R&D of 6-9%. Jaset al. (2002) report an elasticity
of 12.9%, but that is only valid for the manufacturgsgtor. For the total economy it is
probably much lower.

As a result our total elasticity is about 18%. So a 1 pextarige in the global R&D stock
leads to a 0.18 percent increase in total factor productivity.r@turn on R&D is much higher:
every euro spent on R&D world-wide instead of on GDP léad®arly 0.9 euro extra GDP.
This is a rate of return of about 9G%This is close to the upper range of the social rate of
return on R&D found by other researchers. Cartah. (2005) conclude that these estimates
typically are in the range of 30% to 100%. Jones and WHigkA98) claim that these estimates
are conservative because they do not take account of the full dyeti@cts of R&D. Griffith
et al. (2000) estimate for most OECD countries social rates afiretu R&D of about 50% or
higher3?

These estimations express the impact of a marginal increaseDn'R& 50% increase to meet
the Lisbon target is not a marginal increase at all. Hence, welowdy whether the extra R&D
is as productive as current R&D. The estimated social retuR&dhis in the top range of the
results in the literature and the most interesting R&Dguttsjmay already have been
conducted. Therefore we consider the estimated elasticities anddhlkateal returns on R&D

as an upper bound. In the policy analysis below we stdrtamitanalysis with lower

coefficients for the national and international R&D spillov@isese coefficients are about 25%
of the estimates in Table 6.3. As a result, the social rateturin on R&D is 30%, the lower
bound of the estimates in the literature. Subsequently veemréhe upper bound simulations

with the estimated coefficients from Table 6.3.

% The return can easily be calculated from the elasticity, assuming that the effects on TFP and GDP are the same.
Multiplying the elasticity by the GDP level and dividing it by the R&D stock one arrives a the return of R&D.

2 Note that the estimates are based on a growth equation in which R&D only affects TFP. The R&D stock is no separate
input in production as it in WorldScan. In WorldScan the own R&D stock already delivers a return on its investment.
Therefore we assume that the spillover effect of own sectoral R&D on TFP growth is zero. The elasticity of R&D on TFP is
still about 18%, because for most countries and sectors the elasticity on private R&D in the model is 4% to 5%.
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6.2

Macroeconomic effects of reaching the R&D targets

This section describes the macroeconomic effects of two siomgab arrive at the 3% target
of R&D expenditures as a share of GDP in 2010. Theseitwolations nearly cover the full
range of estimated social returns to R&D of 30% to 1008¢. disbon target includes private
and public R&D spending. We assume that the targets are achie@iid. We do not claim
that this assumption is realistic. In particular in the neswmber states, the R&D expenditures
are less than 1% percent. It is very difficult to increassetlexpenditures substantially within a
few years and to attract or train sufficient researchers imauelatively short period of time.
The simulations have thus to be interpreted as ‘what #fyses.

We take account of some of the policy costs of achieving the R&d2t by using a national
R&D subsidy?® This probably underestimates the costs for two reasinss. \We assume that
the subsidy is spent effectively leading to more R&D expareBt The literature suggests this
is not the case, a part of the subsidies carry a deadweighBtrsmnd, the subsidy is paid by a
lump-sum transfer from the domestic households. In practiost taxes are proportional such
as the income tax, so we abstract from the excess-burderpofiwoal taxes.

The simulation is designed by:

Covering proportionally the gap between current R&D spendind an artificial target by
increasing R&D expenditure between 2005 and 2010. The attifisiget is set at 4.5%. For
each country the gap between current spending and the lim8%fig proportionally
decreased, in such a way that the 3% level for the EU is reacB8d0. Countries with
initially less spending on R&D have to increase their R&fdrt substantially, while countries
with initially high R&D spending face less ambitious tasgdtheir R&D spending will exceed
the target of 3%. We assume that the member states want taiméie 2010 target between
2010 and 2020.

Introducing a country-specific subsidy to reduce the invedtpréze for R&D. For every year
until 2020 the subsidy is optimised, such that the tasgmet. From 2020 onwards we assume
that this subsidy rate remains constant.

Increasing R&D spending in all sectors proportionally:ghbsidy is not sector-specific.
Reducing disposable income of domestic consumers by a lumgransfer equal to the R&D
subsidy.

Reducing our empirical estimates of the R&D spillovers shahthe social return on R&D is
about 30% in the lower bound scenario. In the upper bazerthso the estimates are used

% We introduce a country-specific subsidy, because the R&D target differs for each country. These targets have to be
agreed upon jointly by the member states in order to achieve the 3% target. The choice for the subsidy and targets is a
convenient one for our purposes here. In practice direct government support of R&D often takes the form of tax incentives or
grants. Grants are often aimed at specific R&D projects while tax incentives have a more general nature, see DG E&l
(2004). The effectiveness of both instruments differs. We do not want to make a choice between these two instruments here.
We have chosen for a subsidy for the sake of modelling and the generality of our modelling approach.
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6.2.1

implying that the social rate of return is about 90%. is tay we cover the full range of return
on R&D found in the literature.

Assuming a lower elasticity of substitution between the R&dek and the capital-labour nest
in production equal to 0.5 in our sensitivity analyEisipirical estimates of the elasticity of
substitution are lacking. In most theoretical models, an eiystif 1 is assumed. Most
economists think that R&D and capital are complementary,iwihiplies a low elasticity. We
handle this uncertainty by simulating a variant of the loveemd scenario with a lower
elasticity of substitution. The results are reported in Seéid.

The design of the simulations has some implications foe¢baomic effects of reaching the
target. Between 2005 and 2010 R&D spending in the EU iresdasmore than 50%. The
R&D stocks will not increase proportionally because 3% spenalnly takes place in 2010 and
the deprecation rate of R&D is considered to be 11%. One weeld at least 9 years of 3%
spending to increase the R&D stocks by about 50% and themedoassume that the
governments stick to the 3% target between 2011 and A@20 that we assume that the
subsidy rate is constatfthowever this assumption is not sufficient to hold@the 3% target.
After 2020, even with a constant subsidy rate, R&D investifar thus spending) will return
to a level of replacement investment that belongs to the R&Ek. That level will be much
higher than in the baseline because the R&D stock is highertmavess than 3% of GDP.

Lower bound R&D scenario

Table 6.4 presents the macroeconomic effects of the scenario Wwa&&D spillovers are
modest. The R&D stock in the EU is increased by about 8&%sing a GDP gain of about
3.2%3° which corresponds by and large to a R&D elasticity of Bbe social rate of return is
about 30% for the EU as a whole. The increase in produdidgtis to lower producer and
export prices. This causes a negative terms-of-trade effectu@gtion will increase about 2%
less than GDP and exports will increase more than GDP.

% In principle it is also possible to assume that the 3% target has to be reached after 2020. However, as explained above it
becomes more and more difficult to reach the target due to the restructuring towards R&D extensive sectors.

* The annex presents the long-term results in 2040. These effects are slightly larger than the ones presented in Table 6.4
for the year 2025.
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Table 6.4 Macroeconomic effect of 3% R&D target in 2025: lower bound scenario

Country GDP Consumption Exports Real wages R&D stock
EU 3.2 1.2 5.9 31 66.1
Germany 2.9 1.0 5.4 2.6 44.5
France 2.9 1.0 5.7 3.0 58.7
United Kingdom 2.7 0.8 5.9 25 63.2
Italy 4.0 1.3 6.8 3.9 158.6
Spain 4.2 1.6 8.0 4.1 165.8
The Netherlands 3.4 1.2 5.6 3.0 79.2
Belgium-Luxembourg 3.4 14 5.8 2.9 51.8
Denmark 2.2 0.8 4.0 2.2 321
Sweden 0.7 0.8 1.2 0.8 -25
Finland 19 0.8 5.0 1.7 19.9
Ireland 4.3 12 6.3 3.4 149.7
Austria 3.3 1.3 6.2 3.2 52.8
Greece 3.8 1.7 4.1 4.7 239.1
Portugal 4.2 1.9 7.1 45 166.7
Poland 4.7 2.1 7.0 4.8 249.5
Czech Republic 4.7 2.3 6.9 4.9 113.2
Hungary 5.2 2.3 7.3 5.0 190.2
Slovakia 7.0 4.2 7.9 6.9 219.9
Slovenia 4.6 2.3 6.9 4.1 71.8
Rest EU 5.7 2.6 8.8 5.4 302.3
United States -0.1 0.1 -0.6 0.0 -1.0
Rest OECD 0.0 0.1 -0.2 0.1 -15
Non OECD 0.1 0.3 0.4 0.2 -1.4

Source: WorldScan simulations. The numbers are cumulative changes compared to the baseline in 2025.

The country effects depend to a large extent on the distancedreB&6 and their current levels
of R&D spending, see Table 6.1. For the Scandinavian coutlieedSDP effects are the
smallest because they have already reached the 3% level (except DePmaattlagtivity in
Sweden increases slightly because it benefits from the spslofdrigher R&D stocks in other
countries®® Note that this country has high import ratios, so irg#onal spillovers are
relatively large. For Germany and France the effects are relativaly. 2\lthough they have to
increase their R&D spending, the gap to the target is narge &s for other countries.

For other large countries, such as Italy and Spain, the®tiee much larger. Their R&D
stocks increase by about 160%, leading to GDP gains of 4bautor most new member states
and Greece the effects are even larger. GDP and exports gains ar@ig®epin these
countries. Their R&D stocks double at least. The regiorsidrithe EU benefit slightly from
Europe’s productivity increases. Due to lower import prittesse regions improve their terms-

of-trade and consumption rises somewhat.

In 2020, the EU spends 152 billion US dollars on R&ibsidies to reach the target, see Table
6.5. This is an extra R&D subsidy above all existing R&bsidies and tax breaks. The

% Because employment is exogenous, the GDP effects equal the productivity effects.
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subsidy is about a percent of the Union’s GDm Germany, France and the UK the subsidy
rate is in the same order of magnitude. For Italy and Spaimuch higher. These countries
need a subsidy rate of 64% to stimulate their R&D activifies.countries like Greece, Poland,
Hungary, Slovakia and Rest EU the R&D subsidy is everoR&DP.

Table 6.5 R&D subsidy in 2020: lower bound scenario
Subsidy Subsidy R&D stock R&D price  R&D investment Private R&D
rate (billion US$) (%) (%) volume (%) expenditure
Country (billion US$)?
Column ) 2 3) 4 (5) (6)
EU 152.3 66 21.3
Germany 0.33 26.5 43.2 2.4 63.2 5.5
France 0.39 21.8 56.9 25 83.4 4.5
United Kingdom 0.40 27.0 62.4 2.2 79.8 3.5
Italy 0.64 23.1 155.4 2.8 221.1 2.1
Spain 0.64 154 164.3 2.4 214.8 1.1
The Netherlands 0.45 7.0 78.5 2.4 114.5 14
Belgium-Luxembourg 0.33 3.9 50.4 2.3 68.4 1.0
Denmark 0.24 2.1 314 1.7 40.5 0.5
Sweden 0.00 0.0 -2.9 0.3 -32 -04
Finland 0.15 1.1 19.2 1.8 27.1 0.7
Ireland 0.63 2.5 147.9 1.8 188.8 0.1
Austria 0.35 3.1 51.9 2.3 711 0.7
Greece 0.72 3.3 236.2 2.0 282.0 0.1
Portugal 0.66 2.8 164.9 2.1 211.6 0.1
Poland 0.75 6.7 247.4 1.9 319.6 0.2
Czech Republic 0.56 1.7 112.0 2.7 140.9 0.1
Hungary 0.69 1.7 188.7 2.2 244.8 0.1
Slovakia 0.72 0.5 217.8 2.7 218.2 0.0
Slovenia 0.45 0.5 71.4 2.4 90.0 0.0
Rest EU 0.77 15 302.7 2.0 372.7 0.0

&This is extra private R&D expenditure above the subsidy. The total extra private R&D expenditures are 175 billion US$ for the EU.
Source: WorldScan simulations.

The subsidy rate has hardly any impact on the price of R&Bstment. This effect is
sometimes disputed in the literature. Critics of R&D subsidrgue that it will raise the price
for R&D researchers, and thereby increase the before-tax pi&Dinvestment. We do not
distinguish R&D researchers from other high-skilled waskeompare Section 5.1.5) and
wages are determined nationally and not per sector. These assismptiuce the price
increase of R&D investment, and eliminate the possible efferbavding out of private R&D

expenditures due to a price increase induced by the suBsidy.

¥ The subsidy in terms of GDP is more or less equal to the subsidy rate times the 3% target.
% See e.g. Guellec et al. (2003), Hall and van Reenen (2000), and David et al. (2000).
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6.2.2

hence, the R&D subsidy has mainly a volume effect on R&@stment. The increase in
investment is fully determined by the subsidy rate. llafth and the Rest EU the subsidy rate
is 75% leading to an increase in investment of about 3008¢er higher in 2020. In the UK
the subsidy is 40%, leading to an 80% increase in R&D tmay.

The volume changes of the R&D stocks are smaller. Thigego the fact that the increase in
R&D investment accelerates over time. It becomes harder to me@btR&B expenditures
target, due to the structural move towards R&D extensiversettoresponse the national
governments increase the R&D subsidy between 2010 and 2@Rdwastment accelerates. It
takes time to build up the R&D stock and therefore the ptimpad increase in the stocks

always lags that in investmefit.

The last column in Table 6.5 shows that the R&D subsidylakds to extra private R&D
expenditures. The gap between the expenditure target and R&iDditure in the baseline is
not fully covered by public expenditures, that is to saysiibsidy. However, the extra private
expenditures are relatively small: in 2020 it amounts to abbuillion US$ for the EU as a
whole which is about 15% of the extra public expendituresn$he short term the R&D

subsidy has a positive leverage effect on private R&D expaedit

In the long term this leverage effect vanishes, however.ridnedse in private R&D
expenditures compared to the baseline is fully covered by mg#itding. The amount of
subsidies thus leads to a same amount of extra private $p&Bding. This corresponds more or
less to the conclusion of Hall and van Reenen (2000). Adthdhe evidence is mixed, and the
methodologies to analyse the impact of R&D policy are questi, they claim that on average

one extra dollar tax credit on R&D (or subsidy) leads toexis dollar R&D.

Upper bound R&D scenario

Table 6.6 presents the effects of the 3% R&D target if thermretn R&D is much higher. Here
we use the estimated coefficients for the R&D spillovers tal tactor productivity in the
model instead of the much lower coefficients in lower bosgehario. R&D spending in all EU
countries is increased in such a way that the gap between @peegling and maximal
spending of 4.5% is reduced proportionally.

% After 2020, the subsidy rate is constant. Then the volume increase in investment will return to that of replacement
investment, belonging to the increased R&D stock. This will take about 10 years. Subsequently the volume increases in

investment and the stock are similar.
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Table 6.6 Macroeconomic effects of 3% R&D target in 2025: upper bound scenario

GDP Consumption Exports Real wages R&D stock
EU 10.1 7.0 16.0 9.5 74.1
Germany 8.5 6.0 13.1 8.0 49.8
France 8.9 6.4 14.2 9.0 65.0
United Kingdom 7.3 4.7 12.9 6.9 69.6
Italy 12.7 8.4 18.9 12.0 177.0
Spain 14.3 9.7 22.9 13.6 187.0
The Netherlands 9.2 6.3 13.3 8.6 87.7
Belgium-Luxembourg 11.0 7.1 17.3 9.2 59.4
Denmark 6.8 4.9 10.4 6.5 36.6
Sweden 35 35 5.6 35 -1.7
Finland 54 4.1 11.0 51 22.4
Ireland 15.7 9.7 20.9 12.5 167.2
Austria 9.9 6.8 16.0 9.5 59.4
Greece 14.6 10.4 16.1 15.0 274.0
Portugal 15.9 11.2 23.6 15.7 190.8
Poland 18.4 13.4 24.4 17.4 288.4
Czech Republic 17.3 12.9 22.7 16.8 129.3
Hungary 20.8 14.7 26.6 19.1 2185
Slovakia 29.2 21.9 314 26.8 257.3
Slovenia 16.8 12.5 22.7 15.1 83.5
Rest EU 22.1 14.8 28.9 19.6 350.3
United States 0.0 0.3 -0.2 0.2 -1.7
Rest OECD 0.3 0.7 0.4 0.6 -25
Non OECD 1.0 1.3 2.3 1.2 -1.4

Source: WorldScan simulations. The numbers are cumulative changes compared to the baseline in 2025.

The increase in R&D for the EU is on average slightly larger:i75% instead of 66% in Table
6.4. The GDP effects are much higher. The social rate ofiretimow about 90%. This leads to
a GDP effect of about 10% in 2025 and consumption incregsé¥bThe negative terms-of-
trade effects limit the extra consumption possibilities aedliby extra income. The variation
between the member states is the same as in Table 6.4, bati#i®n is more pronounced. In
Poland and the Rest EU R&D stocks increase by more than 38D% effects for these
countries are incredibly high: 20% or even more. These GDR gall not be realised, because
the expansion of the R&D stocks is far from realistic betwesm and 2020.

6.3 Impact on sectoral competitiveness

Increases in R&D spending and R&D stocks do not have aahetfiect on the various sectors
in the economy. First of all the stimulus of R&D benetlits R&D sector. Demand for its
output rises substantially; on average R&D productioreis®es by 68% in the EU (see Table
6.7). Labour productivity in the R&D sector hardly increagesause we assume that the R&D

sector itself does not use R&D as input.
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Employment in R&D increases by 75%. This is about theeupgnge of the OECD estimates
by Sheehan and Wyckoff (2003). They estimate that the nuofilbesearchers for the EU15
has to increase by 30% to 60% to reach the 3% target in"2Gi@en a number of about 1
million researchers in 2000 this means about 600 thousadedtists extra. In our framework it
is possible to attract that amount of researchers, becausehatidiligd workers are equal and
do not differ in qualifications.

From Table 6.2 we know that medium-high technology agh technology manufacturing
are the most R&D intensive sectors. Because we have introduabdidysthat does not
distinguish R&D activities per sector, the most R&D inteasectors benefit most from lower
input prices for R&D. Labour productivity increases mostiese sectors. In the other sectors
this effect is smaller. Table 6.7 shows that the volung@aduction in high technology
manufacturing increases by about 20% in the EU. The EU cesintiil also export relatively
more high technology goods. The Balassa index of speciatisgtmws an increase of 6%
points. Production expansion in the medium-high tech faatwring sector does also exceed
the macro average. This sector also exports more products ameibhational competitiveness
will increase.

The other sectors will benefit less from the boost in RE&ist of all these sectors are less
R&D intensive. Secondly, the demand for labour in the R&btors attracts employees from
the other sectors. In particular in the services industriespe looses competitiveness. Europe
exports relatively less services, because manufacturing has regampsdititiveness.
Employment in other commercial services increases, becauseuits &ip heavily demanded
by the expansionary R&D sector. Therefore production in athermercial services expands
more than for other services.

Table 6.7 Sectoral effects EU of 3% R&D target in 2025: lower bound scenario

Sectors Employment Production Labour productivity Specialisation
Agriculture -24 1.2 3.8 -1.8
Energy -23 25 4.4 -33
Low tech manufacturing -24 1.9 3.7 -21
Medium-low tech manufacturing 0.2 5.0 3.9 -24
Medium-high tech manufacturing -0.6 10.2 5.1 3.3
High tech manufacturing 4.7 19.7 5.5 6.1
Transport services -1.0 25 3.5 -4.2
Other commercial services -0.1 1.9 2.3 -7.0
Research and development 72.4 67.8 -2.1

Other services -0.8 1.0 2.1 -11.3
Total 0.0 4.9 4.0

Source: WorldScan simulations.

The numbers on employment, production and labour productivity are relative changes compared to the baseline in 2025. The number on

specialisation is an absolute change in the Balassa index in 2025.

0 Note that for the EU15, the employment increase will be lower than 75%, because the current R&D expenditures of the
EU15 are higher than those of the new member states.
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6.4 Sensitivity analysis

We have modelled the R&D stock in the value added nest. Value hdde@dCES nesting with
the R&D stock and a CES capital-labour nest, see Figure 3 the literature we know that
R&D and capital are complementary. We have, however, no pretisatesof the substitution
between R&D and capital and labour. So far we have assumebelstbstitution elasticity is
0.9. Now we conduct a sensitivity analysis with a sultgit elasticity of 0.5. We also
included that elasticity in our calibration procedure and thelinasin order to compare the

effects of the R&D Lisbon policy with the baseline.

Table 6.8 Macroeconomic effects of lower bound scenario: less substitution between R&D and capital-
labour

GDP Consumption Exports Real wages R&D stock
EU 2.9 0.6 6.5 3.3 55.2
Germany 2.6 0.5 5.9 29 34.4
France 2.6 0.4 6.3 3.3 47.3
United Kingdom 2.6 0.3 7.3 2.9 53.8
Italy 3.6 0.6 7.3 4.0 134.9
Spain 3.8 1.0 8.7 4.3 144.7
The Netherlands 3.2 0.8 6.2 3.1 71.4
Belgium-Luxembourg 3.1 0.9 6.0 3.0 44.2
Denmark 2.0 0.4 4.6 2.4 29.2
Sweden 0.6 0.7 1.1 0.7 -3.2
Finland 1.6 0.5 5.1 1.6 154
Ireland 3.8 0.3 7.2 34 120.6
Austria 3.0 0.8 6.9 35 45.2
Greece 3.2 1.0 3.8 5.0 2111
Portugal 3.7 1.3 7.3 4.4 152.8
Poland 4.1 1.3 7.4 49 197.3
Czech Republic 4.0 1.3 7.5 5.0 85.9
Hungary 4.3 1.2 7.8 4.9 142.8
Slovakia 6.1 3.1 7.9 6.7 184.5
Slovenia 3.9 1.3 7.5 4.0 55.8
Rest EU 5.1 1.8 9.9 5.6 238.8
United States -0.1 0.0 -0.6 0.0 -1.2
Rest OECD 0.0 0.1 -03 0.1 -1.8
Non OECD 0.1 0.2 0.4 0.2 -1.7

Source: WorldScan simulations. The numbers are cumulative changes compared tot the baseline in 2025. The outcomes have to be
compared with Table 6.4.

The results are presented in Table 6.8 and can be comparedendtiethin Table 6.4 If the
substitution elasticity is lower, the macro effects will bewdthalf a percentage point lower.
For the EU as a whole, GDP and consumption increase 0.3%6 jpoid 0.6% less, respectively.
Export increase by 0.4% points more. The reason is thagvtbedf R&D expenditures is on

average higher in the baseline now. In Section 6.1 we have eeglhat in time sectoral R&D
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6.5

expenditures decrease in the baseline because R&D becomes more exppamsiabour.
Firms want to substitute R&D for labour. Due to the kasticity of substitution firms have
less substitution possibilities. Thus the R&D stackigher in the new baseline as well as the
expenditures. For all countries the subsidy and the incredke R&D stock will be lower.
Other substitution possibilities between R&D and capitabletilo not change our analysis
of the R&D target substantially: the quantitative differeremesminor. We have also conducted
this sensitivity analysis in case the returns on R&D arehntarger, as in Table 6.6. The
conclusions are the same: although we have no precise infanmatihe substitution between

R&D and capital and labour, this hardly affects the outcorhesroquantitative analysis.

Conclusions

This section has analysed the economic effects of an increa&®ieXxpenditures to 3% of
GDP in the EU. We introduced a government subsidy assamuimnent to stimulate private
R&D, because R&D decisions are endogenous in our model.tenafthis instrument the
analysis does not take account of all the costs of increasimpydXgenditures nor of the
effectiveness of subsidies as instrument to promote R&® have used simulations to quantify
the impact of the R&D target. These simulations are “whatritikitions” describing the
economic effects if the targets are reached, however they do nabddbe plausibility that
the targets are met. Because we do not analyse all costs of achievtagget and there is no
consensus on the social returns to R&D for such large cham&&D expenditures, we
present a bandwidth of outcomes.

According to the lower and upper bound scenarios GDP cotiéase by 3.2% to 10.1%
for the EU on average in 2025. Consumption increaseslglighs, because of a negative
terms-of-trade effect. The R&D stock increases by about 70%effdes for the member
states vary widely depending on their target and currentdéWw&D spending. The effects for
most of the Scandinavian countries are minor because theseeoapend already many
resources on R&D. Most Mediterranean countries and the nevibenestates do not spend
much on R&D. Their efforts to meet the Lisbon targets havee very ambitious. Their R&D
stocks have to increase by 160% to 300% depending on théicspeuntry. If these countries
do meet these targets, the economic gains are subsequentlyldegst a 4% GDP gain if the
return on R&D is at the lower end of the estimated spectrudhatileast 13% if the return on
R&D is at the higher end of the estimated spectrum.

The high and medium-high technology sectors benefit nideeaxtra R&D efforts. Most
of the R&D is conducted in these sectors, so the prodycgeins are also large. Because the
products from these sectors are also very tradable, this msdatés trade and leads to

increased specialisation in these sectors.
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7.1

The internal market for services

The services directive: reducing heterogeneity in regulation

A cornerstone of the European Union (EU) is the principd¢ goods, services, capital and
labour can move freely between the member states. The internatrftargoods seems to
function well, after the implementation of the Single Mafke®igramme in 1992. That is
however not the case for the internal market for servicesicBgrkoviders often experience
obstacles if they want to export their services to othemelhber states, or when they want to
start a subsidiary company in other EU member states. TH2@R) has concluded that these
impediments are to a considerable degree caused by national regulatiservice exporters,
foreign investors in services, and for the service prodself.itSuch regulations are mostly
made for domestic purposes without much regard for theesits of foreign service providers.

The EC has proposed a directive to reduce the impedimentaderin commercial
services™! A key element of this directive is the ‘country of onigprinciple. A service provider
who complied with the national regulation of the countrgrigin should no longersave for a
few explicitly named derogatory issuelse hampered by regulation in the destination country.
The establishment of foreign subsidiaries by service firasstt be facilitated by introducing a
single point of contact in each member state, i.e. a singtk™ déhere the foreign service
providers can fulfil all their administrative and regulatobfigations. The directive also aims to
eliminate unnecessary and discriminatory regulation such amabty and residence
restrictions. The proposed EU directive takes a “horizontal’cgmr. The same principles
apply to a wide range of different EU service sectors, rarfgimg retail trade to business
services, from courier services to construction, from tousismiices to commercial medical
services. The EU directive is intended to become effective frdih 88wards. It may have a
large impact on the European service economy. The proposed exhaue a large impact on
the European service economy, boosting bilateral service trade hdfWemember states as
well as intra-EU direct investment in the service sector.

Completing the internal market for goods and services &ssantial part of the Lisbon
strategy. Substantial productivity increases are hardly pedtile service sector, representing
some 70 per cent of the European economy, remains hamperatidmahregulatory
differences. In most service sectors, still less than &em@rof production is exported to other
EU member state¥.In a study commissioned by the European Commission, GiiMahand
Van Ark (2003) conclude that the widening gap between the EthandS in economic
growth per capita is to an important extent caused by théhfatcthe USA succeeds better than
the EU in raising the productivity of services industrgee(Table 2.3). It might be very

“ISee EC (2004a). The proposals were preceded by a report that took stock of the intra-European regulation barriers for
trade and investment in service markets EC (2002).
“2 Cf. Kox et al. (2004a).
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difficult to strengthen the competitiveness and efficiesiciuropean service industries without

alleviating the effects of national regulatory barriers to thesborder provision of services.

Kox et al. (2004a) have dealt with the economic impact of recent EU patspos trade and
direct investment in the Internal Market for services. Theirkvbuilds upon recent empirical
OECD work on the relations between national regulaticensity and trade patterns. The
OECD researchers have established that regulation may affecatcdiérect investmerit.
Kox et al. (2004a) have refined the OECD method of analysis. Insteawly looking at the
level of regulation they have focused on tieterogeneity in the forms and contents of national
regulations for service markets in the European Union. Thegluded that it is largely the
heterogeneity in regulation that hampers trade and notwbkderegulation as such.
Heterogeneity in regulation causes additional transactiomgaaltfication costs when service
providers do business in other EU member states. Thet @po finds strong empirical
evidence that regulation heterogeneity has a negative impadtaild trade and foreign
direct investment in service markets.

The main economic implication of the proposed EU directivieasit will substantially
reduce regulation heterogeneity, in particular by the ‘countoyrigin’ principle, by the ‘single
point of contact’ and by the elimination of discriminatorgraénts against foreign service
providers. Taking into account the empirical uncertaintighefmpact of the EU directive on
regulation heterogeneity and of the heterogeneity indicatotiade and investment, Kexal.
(2004a) estimate that commercial services trade (excluding trasspaices) could increase by
30 to 60 per cent in the EU, while foreign direct investnséocks in services might increase by
20 to 35 per cent.

Following up on Koxet al. (2004a) we estimate the welfare effects of the increase in
commercial services trade using WorldScan. This is not a caenpédtare analysis of the
services directive for two reasons. The first is that theeindades not include FDI flows, so we
are not able to analyse the welfare effects of the increase in FR$ stothe commercial
services sector. The second reason is that in the currentrwvefshe WorldScan model all
sectors inhibit constant returns to scale in production.édew several manufacturing and
services sectors are characterised by economies to scale. Econcsugde ohn trigger
additional welfare effects of more open services markets in thegebluse more open markets
increase the opportunities to exploit economies to scale atdilead to lower prices. By
consequence, the outcomes of the present welfare analysis df&¢ralue to the services

directive have to be considered as a lower bound.

“n particular, Nicoletti et al. (2003). The OECD researchers conclude that the level of regulation hampers trade in services
and foreign direct investment significantly in the OECD countries. They find that a reduction in national regulation levels to
that of the least-regulated country (unrelated to the EU directive) - i.e. the United Kingdom- could increase bilateral trade in
services by about 20%, while the foreign capital stock could increase by 10% to 20%. They do not discriminate the level of
and heterogeneity in regulation as Kox et al. (2004a) do. It could be possible that their result with respect to the level of
regulation also picks up some heterogeneity.
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We have simulated the increase of commercial services trade in thgshtlated with the
lower bound of about 30% from Kax al. (2004a). They have estimated the potential trade
increase for every bilateral commercial services trade flow in theSit@n our baseline we
incorporate this in the model by reducing the bilateral ndff-tarriers (NTB’s) in other
commercial services in such a way that every trade flow incregghs mount estimatesk
ante. Then the simulations show the welfare effects of the traxtease. Hence, in order to
induce the estimated trade increases we have to calibrate the N&psrdt al. (2004) have
developed a method to calibrate NTB’s. In essence, they tratiséapotential trade increase
into a (Samuelson iceberg) trade-cost equivalent of the tzarifi¢hey abolish the NTB’s in the
model, they arrive at the (ex-ante) trade levels that correspdhd predictions from the
empirical model. This procedure is explained more extensinelgjouret al. (2004, 2006).
Table 7.1 presents the level of the NTB's after calibratiqgreitentages of the import
value. The bilateral NTB's are averages over the destination$\TR& are low for the
exporting countries Belgium, the Netherlands, and FraneeAksiria, Denmark, and the new
accession countries the NTB'’s are relatively high. High bamréggnesent relatively large
regulatory heterogeneity that hampers trade. The eliminatitivese barriers according to the

proposals in the directive should have the largest trade eiffieittsse countries.

Table 7.1 Non-tariff barriers due to differences in regulation, 2001

Country NTB Country NTB
Austria 0.153 Hungary 0.143
Belgium-Luxembourg 0.097 Ireland 0.117
Czech Rep. 0.140 Italy 0.130
Germany 0.122 The Netherlands 0.090
Denmark 0.154 Poland 0.150
Spain 0.123 Portugal 0.108
Finland 0.120 Rest EU 0.150
France 0.084 Slovakia 0.146
UK 0.113 Slovenia 0.145
Greece 0.134 Sweden 0.108

Source : WorldScan and Kox et al. (2004a). Numbers are expressed as percentages of import value. The bilateral NTB’s are averages

over the destination countries of the exporting country.

7.2

Trade effects of the services directive

Ex ante the services directive will increase other commercial setvdckesby about 30%. This
is substantial for the sector itself, however at a macroecoriewdtthis increase is modest.
Kox et al. (2004b) show that other commercial services trade makedyplmut 10% of total
EU trade. Moreover, about half of other commercial services igadirected to countries
outside the EU. So, only about 5% of EU trade is affectettidgervices directive. By

consequence, the 30% increase in other commercial services traddeeoldo a total trade
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increase in the EU of about 1.5%. The results in Table Afreothis. Overall, the trade

effects are slightly larger than according to this rule ofrth calculation.

Table 7.2 Macroeconomic effects of the trade increase due to services directive in 2025

Country GDP Consumption Exports Real wages
European Union 0.2 0.4 1.7 0.5
Germany 0.2 0.5 1.7 0.5
France 0.1 0.2 1.3 0.3
United Kingdom 0.0 0.3 1.6 0.4
Italy 0.2 0.4 1.9 0.4
Spain 0.1 0.2 14 0.3
The Netherlands 0.2 0.7 2.3 0.9
Belgium-Luxembourg 0.2 12 1.8 14
Denmark 0.4 0.7 2.7 0.6
Sweden 0.3 0.6 2.2 0.7
Finland 0.4 0.5 1.9 0.4
Ireland 0.2 15 1.2 1.7
Austria 0.4 0.9 3.1 1.0
Greece 0.1 0.3 2.3 0.3
Portugal 0.1 0.3 15 0.3
Poland 0.2 0.3 1.3 0.3
Czech Republic 0.4 0.6 15 0.6
Hungary 0.6 0.9 2.4 0.7
Slovakia 0.8 1.0 2.4 1.0
Slovenia 0.3 0.6 1.7 0.6
Rest EU 0.3 0.7 1.9 0.8
United States 0.0 0.0 0.0 0.0
Rest OECD 0.0 0.0 0.0 0.0
Non OECD 0.0 0.0 0.0 0.0

Source: WorldScan simulations. The numbers are cumulative changes compared to the baseline in 2025.

The country-specific effects on exports and imports differ ddipgron the reduction in
regulatory heterogeneity between the countries and theirimpsttant trading partners in
other commercial services trade. E.g. the trade effects for Fravaia,&hd Portugal are
modest. From the data we know that these countries trade eBlatiuch with each other and
that the regulatory heterogeneity between these countries is Thelevel of the NTB's is

low for these countries (see Table 7.1). For countries likstria) Denmark, Hungary and
Slovakia, the regulatory heterogeneity with their most ingoa trading partners is much larger
and so is the effect of less heterogeneity.

Given the small effects on total trade and the assumptioarstant returns to scale in
production, it is not surprising that the GDP effects anelest, on average 0.2% in the EU (in
2025)* They vary between 0.4% to 0.8% for the countries withattgest trade increases and
about 0.1% for countries with the lowest trade increasescdimumption effects are slightly
4 1n 2040, the effect is slightly larger. The GDP increase of the EU is about 0.4%, and the consumption increase 0.6% see
the annex.
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7.3

larger. The reason is that lowering the NTB’s reduces congonices without lowering export
prices. So consumption possibilities expand. This isr@flected in the terms-of-trade effect.
Note that because the terms-of-trade effect also includes the MirB&import prices, there is
an overall positive terms-of-trade effect.

As stated in Section 7.1, the macroeconomic effects do not raffalitscale analysis of the
services directive. Simulations of other CGE models suglgasbh average the overall GDP
and welfare effects are twice as large with increasing retustate as with constant returns to
scale in productiof Furthermore, the upper bound of the estimated trade effetisbst al.
(2004b) is twice as high as the lower bound, suggediatghe welfare effects could double
using the upper bound with constant returns to scaleotiugtion. Moreover the services

directive will stimulate foreign direct investment, whichalso not taken into account.

Impact on sectoral competitiveness

The changes in total exports are mainly due to the expoothér commercial services. These
exports increase by 16%, see Table 7.3. Notice that these eixpbrtke intra-EU and extra-
EU exports. Because intra-EU exports form about half af eotports in other commercial
services, the 30% increase in intra-EU trade leads to a 15&aécfor the total exports in
these sectors. Exports in other sectors also increase sliteityproducer prices decrease
slightly, because intermediate inputs of other commercial selvgmsme cheaper within the
EU. Also the others sectors become slightly more competRingluction increases across all
sectors. Employment in other commercial services is reduceio dioe restructuring of that
sector in response to increased market entry. Because of méekeaiion, the most
competitive countries will specialise in the productiotbfer commercial services. In these
countries labour productivity rises and other commercial cgesyproduce demanded output
using less inputs, including labour. Other sectors wilhat more labour.

The other commercial services sector thus develops differarithgivarious member states.
Table 7.4 shows that the sectoral effects are modest, value adbednction will increase
by about 0.3% and 0.2% in 2025, respectiVelyabour productivity increases by about the
same number. The value added effect for other commercial serviteidasger than the
increase in GDP (see Table 7.2), because value added increaseshier aéotors by about the

same extent .

% Francois et al. (2005) simulate the effects for the Doha round using constant returns to scale and increasing returns. On a
global level the effects are twice as large using increasing returns instead of constant returns. For individual countries the
differences can be much larger or smaller.

6 |n 2040 the effects are slightly larger.
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Table 7.3 Sectoral effects of the services directive in 2025

Sector Employment Production  Labour productivity Exports Specialisation
Agriculture 0.0 0.1 0.3 0.0 -0.7
Energy 0.0 0.3 0.3 0.2 -15
Low tech manufacturing 0.1 0.2 0.3 0.1 -11
Medium-low tech

manufacturing 0.1 0.2 0.3 0.2 -16
Medium-high tech

manufacturing 0.1 0.3 0.3 0.2 -15
High tech manufacturing 0.2 0.4 0.4 0.3 -0.8
Transport services 0.0 0.2 0.3 0.1 -1.7
Other commercial services -0.1 0.2 0.4 15.7 8.4
Research and development 0.2 0.3 0.3

Other services 0.1 0.2 0.2 -0.6 -3.2
Total 0.0 0.2 0.4 1.7

Source: WorldScan simulations. The numbers are cumulative changes compared to the baseline in 2025.

Table 7.4 Volume changes in other commercial services sector in 2025

Country Production Value added Exports Specialisation
Europe 0.2 0.3 155 8.4
Germany 0.3 0.4 18.7 10.0
France -0.1 0.0 8.9 14
United Kingdom 0.4 0.6 14.1 10.1
Italy 0.2 0.3 16.9 9.6
Spain -0.1 0.0 16.3 6.1
The Netherlands 0.6 1.0 15.2 11.9
Belgium-Luxembourg 1.2 1.7 15.8 12.0
Denmark -0.4 -0.1 22.6 11.5
Sweden 0.1 0.3 13.7 6.7
Finland -0.7 -0.5 19.8 4.6
Ireland 11 1.7 11.6 6.4
Austria 0.4 0.7 20.7 16.1
Greece -0.2 -01 15.3 6.9
Portugal 0.3 0.5 17.1 9.6
Poland -0.3 -0.2 19.0 4.0
Czech Republic -0.4 -0.1 28.1 5.2
Hungary -0.8 -0.6 175 3.1
Slovakia -0.6 -0.3 25.4 6.5
Slovenia -0.9 -0.7 24.8 3.9
Rest EU -04 -0.2 25.2 8.7
United States 0.0 0.0 -0.6 -6.7
Rest OECD 0.0 0.0 -0.5 -5.8
Non OECD 0.0 0.0 -0.7 -4.1

Source: WorldScan simulations. All numbers are relative volume changes in 2025 compared to the baseline.
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The country specific results differ, depending on the conngetiess of the commercial
services sector across Europe. In particular the NetherlandgjBBelnd the UK are relatively
specialised in that sector (see Kaal. (2004b)). Their imports do not increase much. For
other countries, such as the new member states, DenmaRirdauod, exports increase
substantially, but that is also the case for their impéithough other commercial services will
contribute to a larger extent to their exports, these cesndid not specialise much in this
sector. They become more specialised in this sector comparedresttof the world, but not
compared to the EU average. In these countries value added irectiairservices decreases
somewhat, because specialisation patterns shift to the more ispelcgauntries.

Although the services directive does not expand the other canainggrvices sector in
these countries, the implementation of that directivellsdstneficial. These countries shift
some to their resources to other sectors in which they @re pnoductive. Moreover, other

commercial services become relatively cheaper.
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8.1

Less red tape in Europe

Administrative costs

Firms often complain about the time and costs involvec#d @ith administrative activities.
One of the problems is that the mandatory information ttizdite companies have to supply to
public authorities is always institutionalised, and hengljest to hysteresis. A regular re-
evaluation process of mandatory information flows can thexdfe useful, since this
administrative burden affects the overall cost efficiency hadmnternational competitiveness of
domestic firms.

In recent years policymakers have become more focussed ossthés For example, the
Netherlands wants to reduce the administrative burden fardases between 2004 and 2007
with 25%. With the aid of the so called Standard Cost M@&&L, 2003) the costs of
providing information by the business sector to the gawernt were estimated to amount to
16.4 billion euro in 2002 (IPAL, 2004). This is ab&T % of Dutch GDP, which is quite
considerable.

Although these numbers only apply to the Netherlandgegins reasonable to assume that
the costs of administrative barriers are substantial thraudgharope. Indeed, a significant part,
approximately 40%, of the administrative burden is the teguternational (mainly
European) legislation. Hence, reducing the administrativeslbundt only is an issue for the
governments of the member states but for the European dsiaell.

To implement the reduction of administrative cost in W8dah, we assume that these costs
largely consist of wages for workers that firms need te tarcomply with government
regulations and to provide the government with infornmatReducing the administrative
burden implies that some of these workers can contributelgliteqiroduction. The reduction
therefore takes the form of an increase in labour efficieneyerfevorkers are needed, while
production is not affected directly. Furthermore, we assumehéaipost reduction is achieved
by making the administrative process more efficient; it cam¢sindermine government

regulations.

The Netherlands is one of the very few countries, which cilyrbas detailed information on
the administrative burden of government regulations. Thexgfee use the key figures for the
Netherlands as a benchmark for the other member statesEiritygean Union. For 2002, the
administrative burden in the Netherlands is equivalent &% 7GDP and is projected to fall
with 25%, e.g. with 0.9% of GDP. According to the base gasa for the Dutch labour income
share, this amounts to a labour-efficiency increase of inG#e Netherlands (compare Tang
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8.2

8.2.1

and Verweij, 2004). This effect on labour efficiency has lsdecated to other EU countries in
two ways whose outcomes are presented in the subsequentsectio

Country differentiation: Scant information on differengeghe costs of starting a new firm
among countries is used for the distribution of labdfitiency over countries.

Sectoral differentiation: Information on the impact of adstraitive costs on sectors is added to
the country specific distribution of labour efficiency.

Macro economic effects of less administrative costs

Country differentiation

Internationally comparative studies on the costs of the adnaitiv® burden on companies are
very scarce. One of the problems is that information requireniiyrgovernments can be quite
heterogeneous over countries. The most straightforwardonayive at a meaningful
international comparison is to study the administrativelduthat arises when a firm performs
a standardised activity that requires mandatory informatiovigion to the government. For
this purpose Kox (2005) has used a well-documented iniena#lyy comparative study by a
team of World Bank researchers, dealing with the costs assbeidh the start-up of a new
firm. Djankovet al. (2002) assessed the administrative costs of firm starflgis countries,
including most EU countries. They track all officially régal administrative procedures and
costs that are normally required for setting up an idergtealdard firm: taxes, screening of the
entrepreneur, safety and health, environmental and labour-redgjigidements. For their
research they used official information and information hyntty experts.

Kox (2005) combined the Dutch data on the total adminiggdirden with the Djankov
data on inter-country differences in firm-start-up cost® ifter-country differences in firm
start-up costs are rather large according to the Djankov datadd&$ not only hold for
differences between 'old' and 'new' EU member states, bubalsmre or less comparable
countries such as for instance the UK and the Netherlands.tEwegh the differences may
hold for this specific type of activity (firm start-ugpuntry disparities are probably less
extreme when averaged across all activities. That is why tiredauntry distribution in the
Djankov data has been truncated, preserving most of thecmti@try information (see Kox,
2005 for more detalils).

Table 8.1 Presents the distribution of the administrativédsuover countries according to
the method of Kox (2005). The total administrative bunderges between 2.4% of GDP in the
UK, Sweden, Finland and Denmark to 4.4% of GDP in Hundargece, Poland and Slovenia.
In the WorldScan simulation presented in Table 8.2 one additagljustment has been made
on the inputs from Table 8.1. Dutch data show that 428%%e&dministrative burden stems
from European legislation. It may be expected that thisgbdine burden (as percentage of
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GDP) falls rather uniformly on all EU countries. Hencehia simulation we applied the
distribution from Table 8.1 for 58% of the labour efficcy shock and added for 42% a uniform
shock due to EU legislation.

Table 8.1 Estimated administrative burden for EU countries, percentage of GDP (market prices), 2003%
As % of GDP In billion US dollars
Austria 3.0 11.2
Belgium 2.7 8.1
Czech 3.7 2.7
Denmark 2.4 3.8
Finland 2.4 2.3
France 2.9 61.6
Germany 3.2 85.5
Greece 4.4 10.6
Hungary 4.4 4.4
Ireland 2.4 3.2
Italy 2.4 61.9
The Netherlands 3.7 167.0
Poland 4.4 10.0
Portugal 2.4 6.0
Slovak 2.4 1.3
Slovenia 4.4 .
Spain 2.9 3.4
Sweden 2.4 4.2
UK 2.4 24.3

aUsing the compressed 1999 distribution of market-entry costs by country (Djankov / OECD data).
Source: Kox (2005).

8.2.2 Macroeconomic results
All countries experience a reduction in the administrative @sstspercentage of GDP by a
quarter. Using country specific labour income shares we trartblege into an increase in
labour efficiency. On average, labour efficiency rises B¢4lin Europe in 2025 (see Table
8.2)# Initially this will raise the volume of GDP in Europe ajgout 1.3 * 0.638 = 0.8%, where
0.638 is the mean labour-income share for the EU-25. llotigerun the capital stock adjusts to
the higher level of labour productivity. By consequence,dhg term change in GDP volume
will equal the initial shock of 1.3%. In the long rune thdditional demand for capital is
supplied without a substantial rise in the price of cagdedause extra savings bring the capital
market back to equilibrium.

For two reasons the outcomes of the simulation in TabldiB?ge from the initial

productivity impulse of about 1.3. Firstly, R&D spiders magnify the outcomes of the

“"In the annex, we present the long-term results in 2040. Compared to 2025, the long-term term effects of relative changes
in production and consumption differ slightly, see Table Annex 6.
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administrative burden reduction (see the column Total factatygtivity in Table 8.2; Section
6.1.3 contains more background on R&D spillovers). Tée in GDP induces more spending
on R&D by industry. More R&D improves production proessand products. This stimulates
productivity, not only in the innovating sector itselfitlalso in the sectors using the improved
products as intermediates in their own production proces®(§#llovers). The productivity
increase generates an additional increase in GDP of about @&c#ndly, domestic and
foreign products are imperfect substitutes. Extra produttas to be exported and traded
against imports. To conquer foreign markets export prices toefall compared to import
prices, resulting in a loss of 0.1% in the terms-of-tradés loss is quite modest. The R&D
spillover effect and the terms-of-trade effect partly offset edodr. On balance, welfare
measured by consumption per capita hardly differs from thaliproductivity impulse.

Table 8.2 Macroeconomic effects of a 25% country specific reduction in the administrative burden in the
EU-25

Labour productivity Gross domestic Total factor ~ Terms-of-trade Consumption
shock product productivity per capita
Europe 1.3 14 0.2 -0.1 1.3
Germany 14 15 0.2 -0.1 1.4
France 14 15 0.2 -0.1 1.3
United Kingdom 1.1 1.1 0.1 -0.1 1.0
Italy 1.2 1.3 0.1 -0.1 1.2
Spain 1.3 1.3 0.2 -0.1 1.2
The Netherlands 15 15 0.1 -0.1 14
Belgium-Luxembourg 1.3 14 0.2 -0.1 1.2
Denmark 1.2 1.2 0.2 -01 1.2
Sweden 1.2 1.3 0.2 -01 1.3
Finland 1.4 1.4 0.2 -0.1 1.4
Ireland 1.2 1.3 0.2 -0.1 1.2
Austria 15 15 0.2 -0.1 1.3
Greece 15 1.6 0.2 -0.2 1.3
Portugal 1.3 1.3 0.2 -0.1 1.1
Poland 1.8 1.8 0.3 -02 1.6
Czech Republic 1.6 1.7 0.3 -0.1 15
Hungary 1.8 1.9 0.3 -0.1 1.7
Slovakia 1.6 1.7 0.4 -01 15
Slovenia 1.7 1.8 0.4 -0.1 1.6
Rest EU 1.7 1.9 0.3 -0.2 1.5
United States 0.0 0.0 0.0 0.1 0.0
Rest OECD 0.0 0.0 0.0 0.1 0.0
Non OECD 0.0 0.0 0.0 0.1 0.0

Source: WorldScan simulations, Cumulated difference in % compared to the baseline in 2025.
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8.3 Impact on sectoral competitiveness

The distribution of the administrative burden is nofanm over sectors (see Jansen and Tom,
2003 and the survey by Kox, 2005). A relatively large barfalls on agriculture and private
services. Therefore in this simulation we applied the 25% rigautct the sector specific
distribution of the administrative burden. This has besredn such a way that for each
country the weighted average of the sector specific labour preitystiocks equals the macro
country specific shock from Section 8.2. By consequence, dliteonoutcomes of this
simulation in Table 8.3 hardly differ from those in Tabl2.8

Table 8.3 Effects of a 25% country and sector specific reduction in the administrative burden in the EU-25
Labour productivity Gross domestic Total factor  Terms-of-trade Consumption

shock product productivity per capita

Europe 1.3 1.2 0.0 -0.1 11
Germany 14 1.3 0.0 0.0 1.2
France 15 14 0.1 -0.1 1.2
United Kingdom 11 1.0 0.0 -0.1 0.9
Italy 1.2 1.1 0.0 -0.1 1.0
Spain 1.3 1.2 0.0 -0.1 1.0
The Netherlands 15 14 0.0 -0.1 1.2
Belgium-Luxembourg 1.3 1.2 0.0 -01 1.0
Denmark 1.2 11 0.0 -0.1 0.9
Sweden 1.3 11 0.0 0.0 11
Finland 14 1.2 0.0 -0.1 1.2
Ireland 11 11 0.0 -0.1 1.0
Austria 1.3 1.3 0.1 -0.1 1.1
Greece 1.3 1.3 0.0 -0.2 1.1
Portugal 1.3 1.2 0.1 -0.1 0.9
Poland 1.6 15 0.0 -0.1 1.3
Czech Republic 14 14 0.0 -0.1 11
Hungary 15 15 0.0 -0.1 1.3
Slovakia 14 1.3 0.1 0.0 11
Slovenia 15 14 0.1 -0.1 1.2
Rest EU 15 15 0.0 -0.2 1.2
United States 0.0 0.0 0.0 0.0 0.0
Rest OECD 0.0 0.0 0.0 0.1 0.0
Non OECD 0.0 0.0 0.0 0.1 0.0

Source: WorldScan simulations, cumulated difference in % compared to the baseline in 2025.

Table 8.4 contains the ex-ante increase in labour produgpeitgector. It shows that due to the
reduction in administrative burden relatively more labour caumskd for productive activities

in the sectors Agriculture, Transport and Commercial Servibeswould expect that for these
sectors the production volume rises compared to the othersddbwever, in order to sell this

extra production these sectors experience some terms of tragle Wodsrespect to non-EU
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suppliers and with respect to other sectors. For firmsainufacturing sectors and agriculture it
is easier to sell the extra production abroad due to the triigabithese products compared to

in commercial services in particular.

Table 8.4 Effects on sectoral labour efficiency of a 25% country and sector specific reduction in the
administrative burden in the EU-25

Agriculture Energy Manufacturing  Transport Other commercial Other services
services services

Germany 5.7 0.2 11 2.0 2.2 0.4
France 5.7 2.4 1.3 2.2 1.9 0.7
United Kingdom 8.5 0.2 1.0 19 14 0.5
Italy 4.4 0.1 12 2.0 2.0 0.3
Spain 55 0.3 1.2 2.2 1.8 0.5
The Netherlands 7.0 0.6 1.6 2.6 2.0 0.7
Belgium-Luxembourg 6.1 0.2 1.2 2.8 1.9 0.5
Denmark 11.6 0.2 1.1 2.2 1.4 0.5
Sweden 8.2 0.4 1.0 19 1.7 0.4
Finland 8.9 0.2 1.3 2.4 15 0.5
Ireland 5.2 0.1 15 19 15 0.5
Austria 5.6 0.1 11 2.0 1.7 0.8
Greece 6.2 0.2 1.0 1.8 1.6 0.4
Portugal 6.5 0.2 1.1 2.0 1.6 0.4
Poland 8.0 0.2 15 2.2 2.5 0.5
Czech Republic 7.0 0.3 1.6 2.7 1.9 0.5
Hungary 7.3 0.2 1.7 2.8 2.3 0.5
Slovakia 6.0 0.3 15 2.8 2.2 0.4
Slovenia 8.2 0.2 1.3 2.6 21 0.5
Rest EU 7.1 0.2 1.7 3.0 2.4 0.6

Source: WorldScan simulations.

Table 8.5 shows the sectoral effects of the 25% reduction imedtiative burden for the EU as
a whole. Production increases most in agriculture, becauselagdatéirms experience the
greatest relief of the administrative burden. Exports ircaljtire also increase by about 4%. In
the manufacturing sectors the changes in production and lpbmductivity are about equal to
those in transport and other commercial services. Due to tbegtion increases in

manufacturing, demand for research and development expands.
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Table 8.5 Sectoral effects of 25% country and sector specific reduction in the administrative burden in the

EU-25 in 2025

Agriculture

Energy

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

Other commercial services
Research and development
Other services

Total

Employment

-0.2
0.2
0.1
0.0
0.0
0.1

-03

-01
0.5
0.2
0.0

Production

35
0.8
13
13
11
11
1.4
1.4
0.5
0.8
1.3

Labour
productivity

2.8
11
1.3
13
1.2
1.2
15
15
0.6
0.7
13

Source: WorldScan simulations, Cumulated difference in % compared to the baseline in 2025.

Exports

4.4
0.2
1.2
11
1.0
1.0
14
1.2

-0.9
1.2

Specialisation

14
-0.7
0.0
-0.1
-0.2
0.0
0.0
-0.2

-23
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Annex 1 Background tables on baseline characteristics

Baseline characteristics between 2001 and 2040

a

Country Population

EU 0.1
Germany 0.2
France 0.4
United Kingdom 0.4
Italy -0.1
Spain 0.1
The Netherlands 0.5
Belgium-Luxembourg 0.3
Denmark 0.4
Sweden 0.4
Finland 0.2
Ireland 0.8
Austria 0.2
Greece 0.2
Portugal 0.4
Poland -0.3
Czech Republic -0.3
Hungary -05
Slovakia -0.1
Slovenia -04
Rest EU -0.7
United States 0.7
Rest OECD 0.4
Non OECD 0.9

Source: WorldScan simulations.

2 The numbers are average annual growth rates between 2001 and 2040.

GDP? Consumption

2.0
1.6
1.9
21
13
2.3
1.7
18
2.3
2.3
2.2
2.9
2.2
2.3
2.2
3.7
3.6
3.4
3.9
3.5
3.5
2.4
2.0
4.5

a

19
1.6
18
2.0
1.2
22
18
19
2.2
2.2
2.2
2.5
2.2
2.4
2.3
3.3
3.6
3.2
3.7
3.5
3.2
2.2
2.1
4.3

Exports®

3.5
2.9
3.4
3.6
2.9
4.3
2.5
2.7
3.5
3.3
3.4
3.8
3.2
3.7
3.5
6.6
5.7
5.6
55
6.4
6.0
4.6
3.8
5.5

Employment®

-0.3
-0.3
0.0
0.1
-0.7
-05
0.1
-0.2
0.0
0.1
-0.2
0.6
-0.2
-0.1
0.0
-0.7
-0.9
-0.9
-05
-12
-1.0
0.5
0.3
1.1

Savings”

23.2
23.2
24.0
19.4
22.7
26.3
26.4
24.5
25.0
23.4
24.8
28.9
26.1
24.2
29.7
18.9
24.9
24.1
28.4
20.3
17.0
22.1
24.6
27.1

Participation”

43.4
45.1
41.7
46.0
37.4
42.1
47.1
38.5
49.4
48.5
455
44.2
45.3
40.6
47.6
43.6
47.0
40.4
475
43.0
47.8
48.6
47.3
49.5

The numbers are average ratios between 2001 and 2040. Savings is defined as share of national income, and participation as labour

supply as share of total population.
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Annex 2 Long-term effects of employment target

Macroeconomic effects of employment target in 2040, lower bound scenario

Country GDP Consumption Exports Employment Real wages
EU 6.8 6.1 7.2 10.1 -3.7
Germany 51 5.0 55 6.8 -19
France 8.3 7.5 7.9 11.6 -35
United Kingdom 2.5 2.4 3.0 3.2 -0.8
Italy 11.9 10.6 10.8 17.9 -6.3
Spain 9.3 8.0 8.9 12.7 -4.0
The Netherlands 0.9 11 1.7 0.9 0.2
Belgium-Luxembourg 11.9 10.1 11.7 16.6 -5.6
Denmark 0.6 0.7 1.5 0.5 0.2
Sweden 2.3 2.4 3.1 2.7 -0.5
Finland 54 54 4.7 7.4 -20
Ireland 51 4.6 4.9 6.9 -2.2
Austria 2.7 2.6 3.9 3.1 -0.4
Greece 11.7 9.6 10.3 155 -45
Portugal 2.7 2.6 4.3 3.0 -0.3
Poland 21.6 18.8 21.0 29.5 -84
Czech Republic 8.0 7.2 8.9 10.4 -2.9
Hungary 13.2 11.9 11.7 20.3 -7.1
Slovakia 14.2 12.5 13.2 18.8 -5.6
Slovenia 12.4 111 11.7 16.1 -4.3
Rest EU 7.3 6.1 7.6 9.1 -27
United States -0.1 0.0 0.0 0.0 0.0
Rest OECD -0.1 0.1 0.1 0.0 0.0
Non OECD 0.0 0.1 0.9 0.0 0.1

Source: WorldScan simulations. The numbers are cumulative differences with the baseline in 2040. The effects have to be compared
with Table 4.4.

Sectoral EU-wide effects of employment target in 2040, lower bound scenario

Sector Employment Production Labour Exports Specialisation
productivity
Agriculture 17.6 9.3 -7.8 8.3 1.2
Energy 9.2 4.2 -4.0 2.1 -47
Low tech manufacturing 14.7 9.8 -55 8.6 1.1
Medium-low tech manufacturing 14.1 9.9 -5.2 9.3 1.3
Medium-high tech manufacturing 12.2 8.7 -4.6 7.6 0.4
High tech manufacturing 15.9 11.1 -5.8 9.2 15
Transport services 121 7.7 -4.7 5.0 -21
Other commercial services 9.9 6.4 -3.0 3.7 -3.7
Research and development 5.0 3.8 0.7
Other services 8.3 5.3 =27 15 -75
Total 10.1 7.5 -28 7.2

Source: WorldScan simulations. The numbers have to be compared with Table 4.6.
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Annex 3 Long-term effects of skills upgrading

Effects of a skill upgrading in the EU-25 in 2040

product

1.7
2.0
1.7
1.2
19
2.2
0.9
2.0
15
11
0.5
1.6
13
2.9
4.9
21
1.7
2.0
1.6
19
1.6
0.0
0.0

Country Labour productivity Real average Gross domestic
shock wage
Europe 1.7 1.6
Germany 2.0 1.8
France 1.8 1.6
United Kingdom 1.2 11
Italy 1.8 1.7
Spain 2.2 2.0
The Netherlands 0.9 0.9
Belgium-Luxembourg 1.9 1.8
Denmark 1.5 1.4
Sweden 1.1 1.0
Finland 0.5 0.5
Ireland 15 14
Austria 14 1.2
Greece 2.9 2.6
Portugal 4.8 4.4
Poland 2.0 1.9
Czech Republic 1.6 15
Hungary 1.8 1.8
Slovakia 1.6 15
Slovenia 1.8 1.7
Rest EU 1.5 1.4
United States 0.0 0.0
Rest OECD 0.0 0.0
Non OECD 0.0 0.0

0.0

Terms-of-trade

-0.1
-0.2
-0.2
-01
-0.2
-0.2

0.0
-0.2
-0.1

0.0

0.0
-01
-01
-04
-05
-0.2
-0.1
-0.1

0.0
-01
-01

0.1

0.1

0.1

Consumption
per capita

1.6
18
15
11
1.9
2.0
0.9
18
1.4
11
0.5
1.4
1.2
2.4
4.2
1.9
15
1.7
15
1.7
1.4
0.0
0.0
0.0

Source: WorldScan simulations, Cumulated difference in % compared to the baseline in 2025. The effects have to be compared with

Table 5.1.

Sectoral EU-wide effects of skill upgrading in 2040

Sector Employment Production
Agriculture -0.1 1.6
Energy -0.3 1.0
Low tech manufacturing 0.2 2.1
Medium-low tech manufacturing 0.4 2.3
Medium-high tech manufacturing 0.3 2.2
High tech manufacturing 0.9 2.6
Transport services 0.0 1.8
Other commercial services 0.1 1.7
Research and development 0.3 2.3
Other services -0.2 1.7
Total 0.0 1.9

Source: WorldScan simulations. The numbers have to be compared with Table 5.2

Labour
productivity

1.6
1.4
1.7
1.7
1.6
15
1.7
1.6
1.7
18

1.7

Exports

1.3
0.3
1.9
2.1
2.1
2.3
14
1.2

2.3

1.7

Specialisation

0.0
-13
0.2
0.2
0.2
0.4
-05
-0.7

0.0
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Annex 4 Long-term effects of R&D target

Macroeconomic effect of 3% R&D target in 2040: the case of low social return on R&D

Country GDP Consumption Exports Real wages R&D stock
EU 3.6 1.6 5.8 3.0 67.6
Germany 3.3 15 54 2.7 45.3
France 3.5 15 5.3 3.0 59.7
United Kingdom 3.1 11 5.9 25 62.8
Italy 4.5 1.9 6.7 3.7 159.6
Spain 4.6 2.0 7.2 3.9 162.8
The Netherlands 3.7 15 5.2 2.7 78.1
Belgium-Luxembourg 3.9 1.7 6.2 2.8 52.6
Denmark 2.4 1.0 4.3 2.1 32.3
Sweden 0.7 0.9 1.3 0.9 -16
Finland 2.1 1.0 5.0 1.7 20.1
Ireland 4.8 1.6 6.5 34 149.7
Austria 3.8 1.7 6.1 3.1 52.3
Greece 3.8 15 5.3 4.7 238.8
Portugal 4.4 2.2 6.4 4.0 165.8
Poland 5.4 2.8 6.4 4.4 248.0
Czech Republic 5.0 2.7 6.5 4.4 111.6
Hungary 5.5 2.9 6.0 45 189.5
Slovakia 7.4 4.8 8.0 6.7 220.8
Slovenia 4.8 2.7 5.6 35 69.4
Rest EU 6.3 3.3 7.9 4.9 291.4
United States 0.0 0.1 -0.3 0.1 -0.7
Rest OECD 0.0 0.2 -0.1 0.2 -1.0
Non OECD 0.1 0.3 0.5 0.3 -0.8

Source: WorldScan simulations. The numbers are cumulative changes compared to the baseline in 2040. The numbers have to be
compared with Table 6.4.

Sectoral effects EU of Lisbon targets given EU targets of 3%

Sector Employment Production Labour productivity Specialisation
Agriculture -2.2 1.7 3.7 -1.7
Energy -24 2.4 4.3 -33
Low tech manufacturing -22 2.3 3.8 -17
Medium-low tech manufacturing 0.1 5.0 3.9 -2.0
Medium-high tech manufacturing -0.8 9.9 4.9 3.2
High tech manufacturing 4.3 18.9 5.2 5.6
Transport services -0.9 2.7 3.5 -39
Other commercial services 0.0 2.0 2.3 -6.5
Research and development 70.2 67.9 -1.0

Other services -0.7 11 21 -10.9
Total 0.0 4.9 4.1

Source: WorldScan simulations. The numbers on employment and labour productivity are relative changes compared to the baseline in
2040. The number on specialisation is an absolute change in the Balassa index in 2040. The number have to be compared with Table
6.7.
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Annex 5 Long-term effects of the services directive

Macroeconomic effects of the services directive in 2040

Country GDP Consumption Exports Real wages
European Union 0.3 0.6 15 0.6
Germany 0.4 0.6 1.4 0.7
France 0.3 0.3 11 0.4
United Kingdom 0.1 0.4 1.0 0.5
Italy 0.3 0.5 1.6 0.5
Spain 0.2 0.3 12 0.3
The Netherlands 0.4 0.8 19 11
Belgium-Luxembourg 0.3 1.3 1.6 15
Denmark 0.7 0.9 2.7 0.8
Sweden 0.5 0.8 21 0.8
Finland 0.6 0.7 2.1 0.5
Ireland 0.2 1.7 1.0 1.8
Austria 0.6 12 2.8 1.3
Greece 0.3 0.4 2.0 0.4
Portugal 0.2 0.3 1.0 0.4
Poland 0.5 0.5 1.6 0.5
Czech Republic 0.9 0.9 2.0 0.8
Hungary 1.3 1.2 3.2 1.0
Slovakia 1.4 1.4 29 1.3
Slovenia 1.1 0.8 2.8 0.8
Rest EU 0.9 1.1 2.5 1.0
United States 0.0 0.0 0.0 0.0
Rest OECD 0.0 0.0 0.0 0.0
Non OECD 0.0 0.0 0.1 0.0

Source: WorldScan simulations. The numbers are cumulative changes compared to the baseline in 2040.

Sectoral effects of the services directive in 2040

Sector Employment Production Labour Exports Specialisation
productivity
Agriculture -0.1 0.3 0.5 0.2 -0.9
Energy -0.2 0.3 0.6 0.2 -22
Low tech manufacturing 0.1 0.4 0.5 0.4 -0.9
Medium-low tech manufacturing 0.1 0.5 0.6 0.5 -15
Medium-high tech manufacturing 0.0 0.6 0.6 0.5 -1.4
High tech manufacturing 0.1 0.8 0.7 0.9 -05
Transport services 0.0 0.3 0.5 0.2 -1.8
Other commercial services -0.1 0.3 0.6 14.9 8.4
Research and development 0.0 0.3 0.6
Other services 0.1 0.3 0.3 -1.2 -3.8
Total 0.0 0.4 0.5 15

Source: WorldScan simulations. The numbers are cumulative changes compared to the baseline in 2040.
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Annex 6: Long-term effects of less red tape

Effects of a 25% uniform reduction in the administrative burden in the EU-25 in 2040

Country

Europe
Germany
France

United Kingdom
Italy

Spain

The Netherlands

Belgium-Luxembourg

Denmark
Sweden
Finland
Ireland
Austria
Greece
Portugal
Poland
Czech Republic
Hungary
Slovakia
Slovenia
Rest EU
United States
Rest OECD
Non OECD

shock

1.4
15
15
1.2
1.3
1.4
15
1.4
13
13
1.4
1.3
1.6
1.6
1.3
18
1.7
18
1.7
1.7
1.8

0.0
0.0

Labour productivity Gross domestic
product

15
1.6
15
1.2
1.4
1.4
1.6
1.4
1.3
1.3
15
1.3
1.6
1.6
1.3
2.0
1.8
2.0
1.9
1.8
2.0
0.0
0.0
0.0

Total factor
productivity

0.2
0.2
0.2
0.1
0.2
0.2
0.1
0.2
0.2
0.2
0.1
0.2
0.2
0.2
0.2
0.3
0.4
0.2
0.4
0.4
0.3
0.0
0.0
0.0

Source: WorldScan simulations, Cumulated difference in % compared to the baseline in 2040.

Terms-of-trade

-0.1
-0.1
-0.2
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.2
-0.1
-0.2
-0.1
-0.1
-0.1
-0.1
-0.2

0.1

0.1

0.1

Consumption
per capita

1.4
15
1.4
11
1.3
13
15
13
1.2
13
15
13
1.4
1.4
1.2
18
1.7
18
1.7
1.7
1.7
0.0
0.0
0.0
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