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Preface

In 1992 CPB published the stu8ganning the Future. It offered four long-term scenarios for
the world economy, based on an assessment of ttmeeds, strengths and weaknesses. A
number of follow-up studies used these scenari@stasl| for analysis of particular policies
with long-term implications. The new stuéypur Futures of Europe develops four new
scenarios. Again, the aim is to use them as afto@nalysis in subsequent studies. Moreover,
this study elaborates on policy challenges thaBim®pean Union and the member states
themselves will face during the coming decadeggint lof a number of social and international
trends.

While Four Futures of Europe analyses in great detail the fundamental key-uairgies of
the scenarios, this accompanying study concentost@squantitative underpinning of the
scenarios. The scenarios are quantified using V8eed: a computable general-equilibrium
model for the word economy developed at CPB.

The study was carried out by Arjan Lejour. A numbgother CPB economists have
provided useful contributions to and comments ensimulations and the texts, including Henri
de Groot, Fré Huizinga, Ton Manders, Ruud de Mdddjns Roodenburg, Bert Smid, and Paul
Tang. We thank Nico van Leeuwen and Gerard Verfgeifheir research assistance. From
RIVM, Johannes Bollen, Petra van Egmond, Sonjati{agen, Bert de Vries, and Detlef van
Vuuren provided useful contributions. Moreover, tivank the participants of the seminars at
CPB and at RIVM for their comments.

Henk Don
Director, CPB Netherlands Bureau for Economic BoAoalysis






Summary

This study presents four economic scenarios fooiuntil 2040. The scenarios are developed
around two key uncertainties: international coopenaand institutional reforms. In the
scenarios Strong Europe (SE) and Global Economy,(iGternational cooperation is
prominent, while the other scenarios, Regional Camities (RC) and Transatlantic Market
(TM), feature limited international cooperation.fia institutions are important in Strong
Europe and Regional Communities. In Global Econamy Transatlantic Market the role of
the public sector is limited. There is more roomgdvate initiatives in these scenarios.

To illustrate the scenarios, this document presguastitative developments described with
an applied general equilibrium model developedRBONorldScan. By using this model we
are able to derive consistency between developnieth®e scenarios and to apply common
economic mechanisms. The variation in the outcdiorethe scenarios is derived by
introducing differences in exogenous trends. Thisuinent explains and motivates these
differences.

More regulation and income redistribution in Regib@ommunities and Strong Europe is
accompanied by higher unemployment rates and Iparicipation, as compared to the
scenarios in which private initiatives are givenrenleeway (i.e. Global Economy and
Transatlantic Market). Combined with the ageinghef population, this result implies that
employment contracts in Regional Communities, wiigows only moderately in Strong
Europe, due to immigration. More incentives fordabsupply imply a higher participation rate
in Transatlantic Market than in Strong Europe. Hegvelower population growth in the former
scenario has the effect that overall employmentvtiras equivalent in Strong Europe and
Transatlantic Market.

The emphasis on an efficient functioning of marketSlobal Economy and Transatlantic
Market is accompanied by a higher labour produgtitian in Strong Europe and Regional
Communities. Labour productivity growth is weakiesRegional Communities. This weak
growth, together with a fall in employment, cau&®3P per capita in Regional Communities to
grow by only 0.6% per year.

Trade liberalisation and economic integration baaste and growth in Global Economy
and Strong Europe. High growth in Asia redirectsdpean trade flows towards that continent,
so that the share of intra-EU trade decreasestdnsatlantic Market, the EU cooperates more
closely with the United States and Latin Americajck boosts EU-US trade. In Regional
Communities, growth in world exports is negligibdad the share of intra-EU trade remains
relatively high.

In Strong Europe and Global Economy, governmeisugite national savings by curbing
budgets deficits and stimulating private savingghdugh this does not prevent a decline in



saving rates because of ageing, it is less dranfatitin Transatlantic Market and Regional
Communities, where saving rates decrease by 6%gpbatween 2000 and 2040. As the
demand for capital also falls substantially, reétiest rates still decrease in Regional
Communities and, to a lesser extent, in Strong jgirbn Global Economy and Transatlantic
Market, increasing investment demand causes a highkinterest rate.



Introduction

This study presents a quantitative underpinninfipoff scenarios for Europe. Scenarios are
feasible and consistent views of the future. Theydt aim to predict the future, but rather to
sketch alternative futures. These future stateéseofvorld then form the background against
which strategic decisions can be explored.

Governments, non-governmental organisations angaoias have to take strategic
decisions under uncertainty. The uncertainty reffethe environment in which decision
makers operate. Indeed, the world can change yegidi to natural events, political changes,
social developments, and technological trends. @sitlering alternative futures, one can
better prepare for unforeseen circumstances arpgitake early action to deal with a
particular conjuncture.

The four new scenarios are extensively motivatetidhscussed in De Mooij and Tang
(2003). Here, the focus is on the quantificatiothef scenarios. The scenarios are quantified,
using a computable general-equilibrium (CGE) mddethe world economy, WorldScan. The
guantitative underpinning has several purposes fifstas that the CGE model ensures that the
scenarios are consistent in several respects, sga®mic variables conform to identities,
constraints and the current knowledge about intienas in the economy. Second, the
guantification gives a feel for the relative imgorte of various developments for the future
well being of society.

WorldScan is well suited for scenario analysis bisedt is a dynamic model. Originally
built for CPB’s long-run study “Scanning the FUtuf€PB, 1992), WorldScan was used later
for other scenario studies on globalisation anahate changéWorldScan is able to reproduce
not only scenario-specific assumptions on demograpid technology, but also globalisation
tendencies and energy developments. The model&rgleaquilibrium character enables it to
analyse the effects of scenario assumptions ongy@edvices, capital and labour markets.

The main characteristics of the scenarios are ptedén De Mooij and Tang (2003), which
does not present much detail, concentrating insbeatie main variables for Europe. This
document presents not only more detailed resultEdimope, but also the results for other
regions. This is useful because the results ofsthidy will also be used for other scenarios
studies, particularly for the CPB study for the iNatands, and the RIVM study on
sustainability.

Another important element of this document is thetivation of the quantitative results.
CPB’s CGE model WorldScan is discussed, togethtr thie assumptions made for the various
scenarios. We motivate the translation of the tpiale scenarios in De Mooij and Tang (2003)
to the exogenous inputs in the CGE model, and dgsthe varying assumptions underpinning

the scenarios and their relation to the quantiativtcomes.

* Examples are our collaborative study with the OECD on globalisation (OECD, 1997), active involvement in the climate-
change studies of the IPCC (2000), and Lejour (2003).



The document is set up as follows. The scenari@s@nmarised in chapter 2, which also
presents some of the main scenario characteri§itapter 3 explains the main mechanisms of
the model and some of the main inputs into the @teapters 4 to 7 present the scenario-
specific assumptions and outcomes of the modelptehd focuses on population and labour
supply developments. These are exogenous inptite imodel. Chapter 5 relates these
developments to the outcomes on GDP and sectarduption in the model. Chapter 6 explains
the working of the international capital market ainel outcomes on interest rates in the various
scenarios. Chapter 7 focuses on trade. The assamapin the degree of globalisation and
regionalisation are translated into the level afler barriers and the size of trade. The direction
and composition of trade are also covered. Ch&ptencludes.
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2.1

The scenarios?

This chapter presents the four scenarios (Strong Europe, Regional Communities, Global
Economy and Transatlantic Market) and explains how they are constructed around two key
uncertainties: international cooperation and institutional reformsin the public sector. The last
section illustrates the scenarios with the simulation outcomes.

The scenarios introduced

Key uncertainties

The scenarios are developed around two key unogetsi which are defined on a meta level,
from which one can derive a general characterisaifdhe scenarios. In this study, the two key
uncertainties refer to the policy responses tatt@lenges that Europe will face during the
coming decade$The first challenge is whether countries will sered ininternational
cooperation, which is necessary in order to deal adequately avross-border issues. In
particular, this uncertainty springs from the diffities in reforming current international
organisations such as the European Union and th® Vdd institutionalising new forms of
cooperation to deal with global problems. Intermiadil cooperation thus refers to cooperation
both in the European Union and between the Europ@éon and other regions. The second
key uncertainty refers tmstitutional reformsin the public sector in European economies. It
involves developments that put the public sectatenpressure such as ageing, the divide
between low-skilled and high-skilled labour, polmympetition, and individualisation. National
governments are clearly unable to continue on kthdomting. It is uncertain, however, how
they will respond to these challenges.

These two key uncertainties are illustrated inrégR.1. Here, the horizontal axis represents
outcomes with regard to the response of the pgblitor in Europe to various challenges. It
runs from a focus on public responsibilities, &t lft, to a focus on private responsibilities, at
the right. The vertical axis, representing the ontes with respect to international cooperation,
moves from a focus on national issues, at the bptto broad international cooperation, at the
top. Figure 2.1 thus yields four combinations ia tvo key uncertainties. The four quadrants
each describe a perspective on the world. The upfiequadrant represents a world labelled
Strong EuropéSE), featuring ample international cooperation Emglortant public institutions.
The bottom left reflects the scenario Regional Camities (RC), combining ample public
responsibilities with little international coopdoat. The lower right quadrant represents

2 The scenarios are extensively described in De Mooij and Tang (2003). This chapter is a summary of their chapter 15.
3 In this study, our starting point is the scenarios developed in De Mooij and Tang (2003). Their publication describes the
construction of the scenarios and provides an extensive motivation of the key uncertainties.
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Transatlantic Market (TM), a world with affinity famational sovereignty and ample room for
private initiatives. Finally, Global Economy is givin the upper right quadrant, combining
flourishing international cooperation and a mowsaaods more private responsibilities.

Figure 2.1 The two key-uncertainties in the scenarios

International cooperation

Strong Europe Global Economy

Public Private
Responsibilities Responsibilitie

Regional Communities Transatlantic Market

National sovereignty

Strong Europe
European countries maintain social cohesion thrgugdiic institutions. As a result, society
accepts that the more equitable distribution offavellimits the possibilities to improve
economic efficiency. Yet, governments respond édiowing pressure on the public sector by
undertaking selective reforms in the labour marikesocial security, and in public production.
Combined with early measures to accommodate tleetsfbf ageing, these policies help to
maintain a stable and growing economy. In the EemopJUnion, member states learn from each
other’s experience, which creates a process ofargewnce of institutions within Europe.
Reform of the process of EU decision-making laysfttundation for a successful, strong
European Union. The enlargement is a successnéegration advances— geographically,
economically and politically. European leaderskipmportant for achieving broad international
cooperation, not only in the area of trade but aisather areas like climate change.

Regional Communities

European countries rely on collective arrangemgntsaintain an equal distribution of welfare.
At the same time, governments are unsuccessfubdemising welfare-state arrangements. A
strong lobby of vested interests blocks reformgarous areas. Together with an expanding
public sector, this situation puts a severe stoaifcuropean economies.
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The European Union cannot adequately cope witlEttstern enlargement and fails to reform

its institutions. As an alternative, a core of rilropean countries emerges. Cooperation in this
sub-group of relatively homogeneous member sta@s@ more permanent character. The
world is fragmented into a number of trade bloeks] multilateral cooperation is modest.

Global Economy

European countries find a new balance betweentprasad public responsibilities. Increasing
preferences of people for flexibility and diversignd growing pressure on public sectors, give
rise to reforms. New institutions are based ongte\nitiatives and market-based solutions.
European governments concentrate on their corg,tagkh as the provision of pure public
goods and the protection of property rights. Thegage less in income redistribution and
public insurance, so that income inequality grows.

International developments also reflect increagirgierences for diversity and efficiency.
Political integration is not feasible, as governiseassign a high value to their national
sovereignty in many areas. Moreover, policy contipetibecomes standard in many policy
areas. Economic integration, however, becomes krdadt always deeper), as countries find it
in their mutual interest to remove barriers to ¢éra@dvestment and migration. With a limited
amount of competences and a focus on the functgawfithe internal market, the European
Union finds it relatively easy to enlarge furthastwvards. Similarly, negotiations in the WTO
are successfully completed. Regional and globebji@tion puts poor countries on a path of
catching-up and high growth. As international caagien in non-trade issues fails, the problem
of climate change intensifies, while European taxesapital income gradually decline under
tax competition.

Transatlantic Market

European countries limit the role of the state matgd more on market exchange. This boosts
technology-driven growth and increases inequalite inheritance of a large public sector in
EU countries is not easily dissolved. New marketsy—®r education and social insurances—
lack transparency and competition, which bringsualnew social and economic problems. The
interests of the elderly dominate policy decisiomisich makes it difficult to dismantle the pay-
as-you-go pension systems in continental Europeefdment failures thus compound to
market failures.

EU member states focus primarily on national irgeseEU decision-making is not
reformed, which complicates further integratiorttie European Union. The EU redirects its
attention to the United States, and agrees upasatkntic economic integration. This
intensifies trade in services, which yields welfgaéns on both sides of the Atlantic. The
prosperity of the club of rich countries is in ghapntrast with the poverty in Eastern Europe
and in developing countries.
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2.2 The scenarios illustrated
Table 2.1 compares the numerical characteristitBeofour scenarios. It reveals the
implications of the relative focus on equity contein Regional Communities and Strong
Europe via a bigger role of the state. More regutastand income redistribution are
accompanied by higher unemployment rates and |paricipation, compared to the scenarios
in which private initiatives are given more leewag. Global Economy and Transatlantic
Market). Combined with ageing, this implies thatptmyment contracts in Regional
Communities, and grows only moderately in Strongolga (due to immigration). In
Transatlantic Market, the participation rate ishH@gthan in Strong Europe, due to more
incentives for labour supply among the young. Hoavewverall employment growth is
equivalent in Strong Europe and Transatlantic Miakiace there is less immigration in the
latter scenario.
The emphasis on an efficient functioning of marketSlobal Economy and Transatlantic
Market is accompanied by a higher labour produgtitian in Strong Europe and Regional
Communities. In Global Economy and Transatlantichés productivity grows by 2.1% and
1.8% per year, respectively. In Regional Commusijti@bour productivity growth is weakest,
with a growth rate of 1.1%. Together with a fallimployment, GDP per capita in Regional
Communities grows only by 0.8% per year.
Table 2.1 Characterisation of the EU-15 in the four scenarios
Past 2000-2040
Annual growth rates 1980 Strong Transatlantic Regional Global
-2000 Europe Market Communities Economy
GDP 2.2 1.6 1.9 0.6 25
Labour productivity 15 15 1.8 1.1 2.1
Employment 0.7 0.1 0.1 -0.5 0.4
Population 0.3 0.3 0.0 -0.2 0.3
World exports 5.6 4.5 3.7 2.4 5.6
Past 2040
Ratios 2000 Strong Transatlantic Regional Global
Europe Market Communities Economy
Participation rate 46.6 41.6 45.2 40.2 45.8
Unemployment 8.5 5.8 3.9 8.3 3.9
Savings rate 18.8 15.1 13.0 12.7 15.6
Interest rate 3.6 3.3 4.3 2.6 3.8
Share intra EU-15 trade 53.5 47.3 49.3 52.8 394
GDP per capita (index) 100.0 162.9 210.4 134.6 234.5

Source: World
current 15 EU

Bank (2001) for historical numbers, and WorldScan for simulation results from 2000 onwards. The EU-15 represents the

members
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Trade liberalisation and economic integration ba@te and growth in Global Economy and
Strong Europe. World exports increase in theseas@nby 5.6% and 4.5%, respectively.
Because of high growth in Asia, European trade slogdirect towards that continent so that the
share of intra-EU trade decreases, except in Rabommunities. In Transatlantic Market,

the EU cooperates more closely with the UnitedeStand Latin America, which boosts EU-US
trade. In Regional Communities, growth in world estp is low, and the share of intra-EU trade
remains relatively higf.

In Strong Europe and Global Economy, governmentstisational savings by curbing budgets
deficits and stimulating private savings. Althoubls does not prevent a decline in saving rates
due to ageing, this drop in savings is less dranthtin in Transatlantic Market and Regional
Communities, where saving rates decrease by 6%gpbéaiween 2000 and 2040. As the
demand for capital also falls substantially, reétiiest rates still decrease in Regional
Communities and, to a lesser extent, in Strong [geirn Global Economy and Transatlantic
Market, increasing investment demand raises themntegest rate.

The rest of this document explains the resultalite 2.1. First we present the model, and
thereby the economic mechanism applied in the smn&econd, the exogenous variables and
their sources are discussed. Finally, we presentticcomes of the model, not only for Europe
but also for the other regions.

“ Note that in all scenarios the growth of world trade is lower than in the past, due to the ageing of the populations in OECD
countries, and lower population growth in developing countries. This depresses growth. Moreover, the shift from agricultural
and industrial economies towards services economies, especially in Asia, tends to moderate the growth in trade volumes

because services are less tradable than commodities.
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3 WorldScan

This chapter presents the characteristics of the simulation model and of the exogenous variables. Section
3.1 explains the model in an intuitive way, highlighting the main mechanisms of the model in order to give
the reader a tool in understanding the simulation results. The second section presents the common
elementsin the scenarios. The last section briefly reviews the scenario-specific inputs in the model. These
differences, together with the mechanisms of the model, drive the simulation outcomes of the scenarios.

3.1 The model

WorldScan

We quantify the scenarios by using our dynamic rhderldScan. WorldScan is an applied
general equilibrium model for the world economyeThodel was developed in the nineties for
CPB's previous scenario stu@ganning the Future. The model has thereafter often been used
for scenario studies, analyses of climate-chandjeips and trade policies. WorldScan is well
suited to reproduce scenario developments on deapbygr technology, energy and
globalisation. A few years ago the model was doauete(CPB, 1999). The current version of
the model has been substantially revised, ancbeitiescribed in the near futurBelow we
describe the main mechanisms of the model.

General Equilibrium

General equilibrium models describe the supply@emiand relations of markets. In these
models, prices of goods and factor inputs arelflexisuch that demand and supply become
equal at a given price. These models describetladsmteractions between several markets. For
example, firms must determine the factor inputsessary to produce a final good, given the
price and supply of that good. The supply, whictiégermined by the equilibrium price,
determines the necessary inputs and thereforeetimaud at the input markets. Assume that
consumers prefer more of these final goods. Thenptice of the goods will increase. Firms
want to produce more and will demand more inputsaAesult, the prices for the input factors
will increase because of the increase in demartidecfinal good. We call these mechanisms
general equilibrium effects.

Producers

This version of WorldScan distinguishes 16 goods services markets, a labour market, and a
capital market. There are 16 types of producexd) ewhich produces one type of good. We
call this a sector. All goods are produced by usabgur, capital and intermediate inputs, albeit

5 Verweij (2002) gives a preliminary description of the new characteristics of WorldScan.
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in different proportions. The relative demand facle of these inputs depends on the
characteristics of the sectoral production functiorgeneral, we assume that labour and capital
are fairly good substitutes. Moreover, althoughcarsider intermediate inputs to also be good
substitutes, there are hardly any substitutionipdii®s between the intermediate inputs, on

the one hand, and capital and labour, on the died.®

Consumers

Besides producers we have consumers. Consumersideéhesixteen different consumption
goods and services, and provide labour and capithk firms. We assume that the supply of
labour is exogenous. Because consumers save af plaeir income, they are able to deliver the
firms capital in return for income. Savings dependncome growth and demographic
characteristics. In the OECD countries, the latgeiables represent ageing within the

population, which harms savings.

Labour markets

In the section above we described the supply anthdd relations. Consumers supply labour,
and firms demand it. We assume that there is amaltiabour market in which the price of
labour (the wage rate) is flexible. In the end,@y@nd demand are equal at the market-
clearing wage. We have modelled unemployment exaggn. A part of the labour supply is
unemployed: that share is scenario specific. Thelgwf labour minus the unemployment
level will be equal to labour demand in equilibrium

Capital markets

Consumers supply capital, and firms ask for it. €gailibrium between demand and supply
determines the price of capitaln contrast to the labour market, the regionaitehmarkets

are assumed to be linked to each other. So ifaldpiabundant in one region (and thus is
relatively inexpensive), it is invested in anothegion in which capital is scarce (capital is
expensive). However, there are some barriers iesiting abroad. Therefore, interregional
capital mobility reduces, but does not eliminabe, ¢apital price differentials between regions.
In the latter case we would have one global capitalket.

Capital can be used in production only if produdrrg investment goods. An investment
good consists of several goods from various secsoich as capital goods, services, and
buildings (construction). The producers supply ¢hgsods. The total demand for goods and
services is determined by consumers, and by prosiudeo demand intermediate and
investment goods.

® The appendix provides more details on the production structure.
” Note that 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

As for capital, the regional goods markets aredihto each other. Not only the home market,
but also foreign markets determine the demand fwraal. We assume that each region
produces a different variety of that good. Becamsalistinguish 16 regions, there are 16
varieties for each of the 16 sectors. In principtasumers demand all the varieties. The
demand for each of the varieties depends on isivelprice, the substitution possibilities
between the varieties, transportation costs, tbaaders and preferences for the variety. If the
price of a particular variety goes up, demand aéitrease in favour of other varieties. Total
demand for each variety depends thus on the deatahé home and foreign markets. Bilateral
trade depends on consumer preferences for regraniaties of a good and differences in
relative prices. The latter depend, for exampletrade barriers, which are described later on in
this chapter.

GDP growth

So far, we have viewed the model only from a stagicspective, and have neglected the
dynamics—particularly economic growth. As econonriavgh is a prominent issue in
scenarios with a forty-year time span, we mustrreto production. The value added of
production is generated by using technology, chpitd labour. Value added grows because of
technological progress, employment growth or chgitawth. To put it differently, valued

added grows by the increase in labour productiuitgt labour. Labour productivity is
determined by technological progress and capitaitr per unit of labour. We control the
valued-added growth in the scenarios because lglvoductivity and labour are, to some
extent, exogenous variables. Employment growtlxagenous, and is derived from population
growth, its composition, the age-specific partitipa rates, and the unemployment rate. In each
of the scenarios we made specific assumptionsesetiiariables. Labour productivity growth
can be steered by the assumptions on technolquicgiess. There is no one-to-one relation
between technology and labour productivity, becdliedatter variable is also determined by
capital growth per unit of labour, which is endoges. To a large extent, however,
technological progress determines labour produgtiVihe scenario-specific assumptions on
technological progress and employment determina@o@ growth in the scenarios.

The government

Most CGE models do not model the government in naethil. This goes back to the national
accounts and input-output tables that are normesid for data. These data do not report
government transfers and social security. The gowent collects taxes on imports and
consumption. It spends tax income on (export) sliksiand consumption. This is also the case
in WorldScan. Government transfers and social sigcaire not modelled. This implies that the
model is better suited to explore the uncertairitieslved with international cooperation
guantitatively than with public and private respbiisies. The latter key uncertainty affects the

19



3.2

outcomes of the model only through exogenous cramghe unemployment rate and

participation rates.

Regions and sectors

We distinguish 16 regions and 16 sectors. The Elistbvided into eight regions: Germany,
France, UK, Netherlands, Belgium-Luxembourg, It&pain and Rest EU (comprising of
Austria, Belgium, Luxembourg, Ireland, Denmark, 8em, Finland, Portugal and Greece).
Moreover, we distinguish Central Europe, Formeri&adynion, Turkey, US, Rest OECD,

Latin America, Middle East and North Africa andtrebthe world (mainly Asia and Africa).

For each region, we distinguish 16 sectors. Theasist of agriculture, energy (primary energy
and electricity), other raw materials, six manufisicty sectors and seven service sectors. The
appendix provides more information on the countrg sectoral details and the key parameter

values.

Common characteristics in the scenarios

The quantitative outcomes of the various scenaiesteered by the variation in exogenous
inputs. However, some exogenous variables areasimilall scenarios. We have two reasons to
do this. The first is that some trends are commaalliscenarios, such as trade liberalisation
between the EU-15 and the Central and Eastern Earopountries (CEEC). The second is that
the model is calibrated on one database, whicbeisaio independent. Many elasticities and
exogenous variables, such as trade barriers, eemileed in the calibration procedure and are
therefore identical in all scenarios.

This section first discusses these common charsiitst We present the common trends on
sectoral total factor productivity (TFP) growthctmal consumption patterns, and trade policy
(see table 3.1). The subsequent section discussestiation in exogenous inputs between the

scenarios.

Table 3.1

Variable

Common trends in the scenarios

Source Reference

Relative sectoral TFP growth based on historical trends ISDB data (OECD) see Kets and Lejour (2003)
Sectoral consumption based on GTAP data see Verweij (2003)
Europe agreements elimination tariffs manufacturing EU-15- CEEC see Lejour et al. (2001)

EU enlargement (partial) elimination all remaining tariffs EU-15- CEEC see Lejour et al. (2004)
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Our calibration year is 1997. The model is calibdabn the basis of the GTAP database,
version 5 (Dimaranan and McDougall, 2002). Usintadd the World Bank (2001), we first
simulated the model from 1997 to 2000 to reprodBB¥ per capita and unemployment rates
in 2000.

Sectoral total factor productivity growth

TFP growth depends on the scenario characteristitsye introduce common trends for the
relative sectoral TFP growth. Based on the ISDBdat from the OECD, Kets and Lejour
(2003) calculated the relative sectoral TFP gravetween 1970 and 1991 (see table 3.2). The
numbers are an average of all OECD countries fachviiata were available. Unfortunately,
they were not able to pick sectoral TFP developmamthe nineties because of lack of data.
This implies that rapid TFP developments in comroation and some other services are not
included in these data, although TFP in commuracatias already growing rapidly in the
seventies and eighties. We increase relative secI& growth in the Transatlantic Market
scenario for the sectors communication, capitabgand services, because that scenario is
characterised by rapid ICT developments.

Table 3.2 Sectoral TFP growth relative to the mean

Sector Growth  Sector Growth
Agriculture 3.1 Capital goods 2.4
Energy?® 1.0 Transport 1.6
Other raw materials® 1.0 Communication 3.9
Food processing 1.2 Construction® 0.3
Other consumption goods 1.8 Trade services 0.8
Paper and publishing 1.1  Financial services® 0.3
Chemicals and minerals 3.4  Other business services” 0.3
Metals 2.3 Other services 0.3

Source: Kets and Lejour (2003). Note that numbers larger (smaller) than 1 imply that sectoral TFP grows faster (slower) than average

(macro) TFP.

? Relative TFP growth is imposed due to missing data.

® Relative TFP growth is set equal to that in other services, because underlying data delivered (implausible) negative growth

These numbers show that TFP growth is relativegi lim telecommunications, agriculture,
capital goods, chemicals and metals. It is very dowegligible in most service sectors, except

transport and communications.

Consumption
Thus far, we have said that consumers demanddowads from different sectors. How do they
choose among these goods? We know that consungatterns differ across countries and

depend on per capita income and relative pricesraffiesent this by using a linear expenditure
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system to allocate total consumption over the wariconsumption sectotdhe allocation
pattern depends on subsistence levels that ‘guesgaminimal spending on each of the
categories, and income and price elasticities. a8, which presents the income elasticities in
the beginning of the simulation period, shows thatcome per capita increases, then
consumers spend relatively less on beverages aaddo, food and clothing and footwear.
They spend relatively more on education and mediagd, household furniture, recreation,
transport and communication and other goods andcsst In time, the minimal spending
levels become a smaller fraction of total spendirige income elasticities for sectoral
consumption converge eventually to 1. This is dedbip the scenarios by increasing the
minimal spending levels by a fraction of the GDIP gapita increase.

Given that consumers have decided on their budgees to spend on a particular type of
good, they must then decide on which particulaietigs of that good they will spend their

money.

Table 3.3 Income elasticities for sectoral consumption

Sector Income elasticity ~ Sector Income elasticity
Beverages and tobacco 0.9 Household furniture 11
Clothing and footwear 0.9 Other goods and services 1.3
Education and medical care 1.2  Recreation 1.3
Food 0.4  Transport and communication 1.3
Gross rent and fuel 1.0

Source: Verweij (2003).

Trade barriers

Besides the trends on sectoral TFP growth and rs@consumption, economic events with
respect to the EU enlargement have been incormbmaial scenariod We included the Europe
agreements, which imply that import tariffs in méaaturing between the current EU members
and the candidates had to be eliminated in 2000eMer, we assume that the enlargement is
to some extent an irreversible event. We elimiaditenport and export tariffs in the other
sectors (agriculture, food processing and energtivéen 2001 and 2004. We also introduce
common external import tariffs for the EU-15 anddidate countries (so the countries form a
customs union). However, the completion of therimaémarket and free migration is scenario
dependent.

® The consumption sector structure is different from the production sector structure because empirical research on sectoral
consumption often uses other consumption categories than the production sectors in our database. It is relatively easy to
transform production sectors to consumption sectors and vice versa (see Verweij, 2003).

o Lejour et al. (2004) describe this in more detail.
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We introduce various forms of trade liberalisatmmna regional and global scale in the
scenarios. To give some idea of the possible effea present at an aggregated level some of
the import and export tariffs in the model basedtenGTAP data.

Import tariffs in the OECD and non-OECD countries in 1997

Exporting region Importing region
Agriculture/food OECD Non-OECD World
33.9 30.6 32.2
24.1 32.3 25.7
Manufacturing OECD Non-OECD World
2.7 9.2 5.5
4.9 12.1 5.8

Source: GTAP database (Dimaranan and McDougall, 2002). Within the OECD, intra EU-15 trade is excluded, and Central and Eastern
Europe are classified as OECD. The tariff data are bound rates. Applied rates are in general lower.

This table shows that countries levy substantidffsan agriculture of about 30% of the import
value against world prices. The OECD levies re#dyivhigher tariffs on import from the OECD
than from imports originating from the non-OECD.e0of the reasons is that the OECD
imports consist, relatively, of much processed ffroth other OECD countries, which is
subject to higher import tariffs than (basic) aghiaral products from non-OECD countries.
Export tariffs and subsidies are also significdite OECD subsidises its agriculture exports,
while the developing countries raise export tadesbout 2.5%. The general feeling is that the
gains from liberalising agricultural policies aegde. They could even outweigh the gains of
liberalising trade in manufacturing goods, becausgeent trade and production patterns in
agriculture are severely distorted.

Table 3.4 also shows that OECD countries do ngt $ggnificant import tariffs in
manufacturing, regardless of whether these areitagdrom other high income countries or
the developing ones. The non-OECD countries leriffgaf about 10% of the import prices.
At the world level, the average import tariff is amlower because most trade takes place
within the OECD. The numbers in table 3.4 are fd#87. Current applied tariffs are probably
even lower.

The table also shows that if developing countriggoé their manufactures, they face higher
import tariffs, on average, than OECD countries.O{R001) argues that tariffs are relatively
high in sectors that are important for developiogrdries, such as textiles and clothing, leather
and other labour-intensive goods. From that petsmedhe gains of further trade liberalisation
in manufacturing could be relatively large for tteveloping countries.

OECD countries do not levy import tariffs at allthe service sectors, and those of the
developing countries do not exceed a half percktiteoimport value. In services, import tariffs
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have never been important. Trade in services, hexwé&hampered by three other types of
barriers (Hoekman and Braga, 1997). The first tggiand prohibitions. This is the case in, for
instance, landing rights for airplanes. Secondficgoregulations form an impediment to trade.
Airport and tourist taxes, for example, reducedbmand for tourist services. Finally, there is
sometimes discriminatory access to distributionvoeks. For instance, foreign providers are
not always granted access to distribution networksés not only hampers trade, but also
reduces competition.

It therefore seems logical to incorporate non4dudrriers (NTBs) in the model. These
NTBs are important not only in services, but alsonanufacturing and agriculture. Various
restrictions fall under the heading of non-taridfrbers (NTB), such as anti-dumping and
countervailing actions, non-automatic licensing &maluntary) export restraints. The Uruguay
round was aimed at reducing these barriers in naatwfing, and was fairly successful. Most of
the NTBs apply to food processing, beverages alpalctmo, and textiles and apparel. NTBs also
include intentional and unintentional restrictimrsinternational trade that stem from
regulating product characteristics and producti@hods. Concerns for health, safety, the
environment, and consumer protection are legitigad@nds for member states to restrict
imports from other member states. These obstaglezade are often referred to as technical
barriers.

Quantification of the NTBs is based on Lejour ef(2004). We estimated the sectoral NTBs
based on the idea that the (empirical) differenicgsade intensity between EU-15 countraesl
between non-EU countries can be ascribed to thnfethal market’ The measures taken to create
the EU internal market were directed to eliminaeriers to trade. We assume that the differences in
trade intensity between inter and intra EU tradelmaascribed to NTBs. Table 3.5 presents these

barriers.

Table 3.5 Non tariff barrier (as ratio of import value)

Sector NTB  Sector NTB
Agriculture 21.7 Capital Goods 10.6
Energy 0.0 Transport services 0.6
Raw Materials 0.0  Construction 12.6
Consumption Goods 9.7 Trade services 22.2
Food Processing 14.0 Communication 0.0
Paper, printing, publishing 13.7  Financial services 0.0
Chemicals and minerals 2.5 Business services 17.6
Metals 0.0  Other services 4.8

Source: own calculations, based on Lejour et al. (2004) and Nahuis (2002).

% Note that the differences in trade intensity are corrected for differences in GDP per capita, import tariffs and distances
between the countries by using a gravity model.
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3.3 Scenario-specific trends

This section gives an overview of the scenario-gigetcends. These trends determine the
variation between the scenarios in two ways: diyebecause the exogenous trends differ
between the scenarios; and indirectly, because @iéferences imply also the variation in the
model outcomes. Here we briefly review the variaiio exogenous inputs. The succeeding
chapters describe these inputs and the resulieaiay detail.

Table 3.6 Variation in exogenous inputs

Trend Strong Transatlantic Regional Global
Europe Market Communities Economy

Population and labour

Population growth EU-15 high moderate low high
Population growth other regions low high moderate low
Migration to EU-15 high moderate low high
Participation rate EU-15 moderate high low high
Unemployment rate EU-15 moderate low high low

Technology and growth

Labour productivity EU-15 moderate moderate/high low high

Relative TFP growth baseline high in services baseline baseline
and capital goods

Energy efficiency® high low high low

Climate-change policy yes no no no

Capital and investment

Savings policy yes no no yes
Capital mobility high moderate low high
Trade

Global trade barriers low moderate high low
Deepening internal market EU substantial modest substantial modest

Note that terms like low, moderate, and high are used to describe the development of a trend in a scenario compared to the development
in other scenarios. It is not meant to characterise differences between various trends in one scenario.

#The variation in energy efficiency and climate-change policy will be discussed in a new CPB publication on climate-change and energy
scenarios. That study uses the same scenarios as here, but lays the emphasis on energy markets.

The exogenous trends are subdivided into four caiegy Each category is discussed in one of
the succeeding chapters. These chapters discupsphéation and labour, technology and
growth, capital and investment, and trade. Disaussf these topics goes beyond the
motivation and variation in exogenous inputs tdude the outcomes of the model. From a
modelling perspective, it is not obvious to comtiine presentation of exogenous and
endogenous trends. The reason for doing so ighbdbcus is on the scenarios. The
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characteristics of scenarios are always a comlinati exogenous trends and endogenous
outcomes.

This section aims to discriminate between the emogs trends and model outcomes. As
discussed earlier in the chapter, the model empbsagiconomic growth and trade relations.
Population developments and labour inputs are enage Chapter 4, which deals with these
issues, presents the exogenous trends in popubatidtabour. In Chapter 5, the modelling
mechanisms come in. Economic growth is the reguéahnology, which is exogenous,
exogenous labour inputs and capital. Because tlveaniidP growth is more or less based on
the expected outcomes for GDP growth, the resultsis chapter are heavily based on the
assumptions on the trends.

The model establishes a direct relation betweenaniBEP growth and GDP per capita
growth. Take a simple production function in whaltput is produced with technology, labour
and capital. In a balanced growth path, outputcapital will have similar growth rates. The
growth of labour inputs depends on labour supphjictvis exogenous in the model. The size of
TFP growth thus determines GDP (per capita) grawtvice versa— as we are able to target
GDP per capita growth and the macro TFP growth k&g may choose between determining
TFP growth or GDP growth. Both options have thedrits. In considering scenarios, we form
opinions on GDP growth (and not directly on TFPvgig which is the unobserved growth
variable). This suggests targeting GDP per capitavth directly. However, we also include in
the model certain characteristics, such as gladtéadis, which have (temporary) growth effects.
Targeting GDP means that these growth effects app#gin the form of lower TFP growth.
Because we want to see these growth effects,shisdesirable. We therefore target the macro
TFP rate (or labour productivity), while havingritind a desired GDP per capita growth target.

Chapter 6 focuses on savings, investment, foredguital and the interest rates. Savings are
affected by savings policy, and capital mobilitythg degree of capital-market integration.
Those are scenario-specific assumptions. The nmdebmes are the results of several
endogenous mechanisms in the model. The discusstbis chapter therefore concentrates
more on the model outcomes and less on the exogdrends than chapters 4 and 5. Chapter 7
discusses the trade relations of the EU with tkeakthe world at a macro and sectoral level.
The breakdown of trade barriers is an exogenouseziein this chapter, but the development
of the trade relations depends heavily on the nrashes in the model.

In chapters 4 to 7, the focus shifts from exogenoergds to the endogenous outcomes of
WorldScan. Combining the several trends into foeentes clarifies the presentation of the
guantitative characteristics of the model.
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3.4

Conclusions

This chapter introduced the model that we will ftsethe scenario analysis and provided an
overview of the exogenous trends. Our dynamic C@HehWorldScan is well suited for
scenario analysis. It is easy to implement exogem@mographic trends. Demography affects
labour supply and thereby economic growth and éivengs rate. Employment growth is
affected not only by demography, but also by pgoditon rates and unemployment rates.
Labour-market participation and unemployment afieiémced by the generosity or tightness of
the social security system. In this way, developiménthe public sector— one of the key
uncertainties in the scenarios—impact the econontlyg@xtent that these developments affect
labour-market participation and unemployment. Tebdbgy is implemented by the rate of
technological progress. This affects labour progitgtdirectly. Trends in energy developments
can be simulated by energy efficiency and energggaThe trade barriers and imperfect capital
mobility in the model help to steer the degreelobglisation in the various scenarios— the
other key uncertainty in the scenarios.
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4

Population and labour

This chapter highlights the population and labour-supply developments. First we present the population

scenarios for the EU and the other regions. Then we discuss the participation ratesin the various

scenarios. Population developments and participation rates together determine labour supply. The last

section shows that these devel opments have much more impact on employment growth than on

unemployment rates. The ageing population will lead to a smaller labour force unless labour-market

participation of the elderly israised substantially.

4.1

Population growth

European Union

Population growth differs in the scenarios. The dgraphic developments in the EU-15 are
based on the projections of Eurostat. A few yegrs &Burostat (2000) constructed three
population scenarios until 2050: a base scenatig@lapopulation variant, and a low-
population variant.

In the base (or mid) scenario, 600 thousand peunjgeate to the EU-15 each year. The
fertility rate ranges from 1.42 children in Spanlt82 in Ireland in 2020. The life expectancy
at birth is on average 78 years for males and a&gsyler females in 2020. We use this
population scenario in Transatlantic Market.

In Eurostat’s high-population variant, migratidows, life expectancy and fertility are
higher. Immigrants amount to 900,000 people (net)year, the fertility rate is about 0.25
points higher, and life expectancy for males amdaiies are about 2.5 and 3 years higher in
2020, respectively. These assumptions are bas#tbassumptions that economic growth is
high and/or that there is a stronger focus on irenmtissues. We use this population scenario
in Global Economy and in Strong Europe.

In the low-population variant, only 300,000 migisaenter Europe each year. Fertility is 0.2
points lower than in the base scenario, and lifeeetancy is 2 and 1.5 years lower for men and
women, respectively, in 2020. In this populatioarsrio, Eurostat assumes that economic
growth is low. This corresponds to our Regional @amities scenario.

There is one caveat here. Eurostat’s high- anddopulation variants are extreme
scenarios that depict the boundaries of the paspitppulation developments; as such, they are
less plausible than the baseline. This does nit éitr economic scenarioSTherefore, we
reduced the variation between the baseline antdigieand low variant by a third. Population
developments in these scenarios are thus lessrextiean the original high and low variant of
the Eurostat scenarios.

 we discussed this issue and our solution to that problem with the demographers that constructed these population
scenarios.
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Figure 4.1 presents the effects of these assungpdinmpopulation growth in the EU-15. In
Transatlantic Market, population grows on averag®.B% per year until 2020. After 2020, the
population shrinks slightly. In Strong Europe andlial Economy, the population grows 0.2%
faster until 2020, and even 0.3% after 2020, coeghéw Transatlantic Market. In Regional
Communities, the population grows slower than iarBatlantic Market: 0.2% until 2020, and
0.3% after 2020. The assumptions on fertility, migm and life expectancy also affect the
speed of ageing in the population.

In Regional Communities, 27.7% of the populatiothe EU-15 is older than 65 in 2040.
In 2000, this is only 16.3%. In Transatlantic Markgs is 27.9%, and in Strong Europe and
Global Economy it is 26.5% in 204The ageing of the population will materialise ihigher
old-age dependency ratio (i.e. the ratio betweerotti, inactive generation and the young,
working generation). De Mooij and Tang (2003) shbat this ratio is expected to increase in
all industrialised countries. Whereas for everygi@mer there are roughly four workers in
2000, there are only two in 2035. The old-age ddpeay ratio will thus more or less double in
this period

Figure 4.1 Population growth in the EU-15
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2 CPB (2000) and De Mooij and Tang (2003) discuss extensively the phenomenon of ageing and its consequences for the
labour market and public sector.
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EU migration

The Eurostat population scenarios do not take ataafipossible migration flows due to the
enlargement of the European Union. We want to &gdomunt of the migration flows. Although
forecasting the migration effect of EU enlargenisnihherently difficult, a number of
researchers have made an attempt. These studieseglrevious experiences to estimate the
effect of income disparities (and other explanat@sables like unemployment or distance) on
international migration. These estimates are tipgtied to the income differentials between the
EU-15 and the CEECs. Thus, they arrive at an esimiathe migration effect of EU
enlargement. We have collected twelve such stidiasnedian estimate is 2.9 million people.
There is, however, quite some variation among tihaiss. The majority of estimates indicates
somewhere between 1 and 4 million migrants.

We assume that the median estimate of 2.9 milkadhé immigration flow for the period
2000 to 2040. It corresponds to a long-term migragffect of about 2.5% of the total
population in the CEECs. Most of these people edglhe in the first years after the
enlargement. The flow will vanish because inconffeintials will diminish in time. In
Regional Communities, the enlargement processnwtlbe completed. There will be no free
movement of labour, and migration flows will reméimited. In Transatlantic Market, this
migration flow from Central Europe is larger beaatise income differences between Central
and Western Europe remain largér.

In Strong Europe and Global Economy, Turkey waéltbme a full member of the EU,
which also implies that people are free to migkstveen the EU and Turkey. As an educated
guess, we used the implicit elasticity from thedss for the CEEC to make such an
assessment. In particular, Turkish GNP per capigaéured in purchasing power parities in
1999) is 31% of the EU-15 average, which is soméWwhbw the average of the CEECs.
Applying the implicit wage elasticity of migratido the income differential with Turkey yields
an estimate of the migration potential from Turkeyhe European Union. Thereby, we take
account of the demographic development in Turkédae Turkish population is expected to
increase from 65 million inhabitants in 2000 to mtran 100 million in 2040. Applying the
Turkish population of 2040, we guess that 3.4 onllpeople will migrate from 2015 until

2040.
Table 4.1 Migration flows to EU-15 due to enlargement (in millions, 2000-2040)
Region of origin Strong Transatlantic Regional Global
Europe Market Communities Economy
Central Europe 2.9 4.0 11 2.9
Turkey 34 0.0 0.0 34

Source: De Mooij and Tang (2003).

2 De Mooij and Tang (2003) present the results of these studies.
 Table 5.4 shows that Central Europe will catch up to EU-15 productivity levels in Strong Europe and Global Economy, but
less so in Transatlantic Market and Regional Communities.
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The rest of the world

For the regions outside the EU-15, we use the dipul projections constructed by RIVM for
the scenarios of the International Panel on ClinGtange (IPCC). For Strong Europe and
Global Economy, we use the same IPCC populationas@e That scenario indicates rapid
changes in population development— from high maxtaéites and high fertility rates toward
much lower rates in the developing world. This dajpansition reflects social and educational
developments in Strong Europe and economic devedafsrin Global Economy (IPCC, 2000).

The population scenario in Transatlantic Markethiaracterised by a slower transition path.
This is motivated by slower economic and socialdi@yments in the developing countries
compared to the scenarios Strong Europe and Gldmiomy. As a result, mortality rates and
fertility rates do not decline rapidly. As a congeqce, population growth in Transatlantic
Market is a bit higher than in Strong Europe andi@l Economy, due to higher fertility rates.
The population is on average also younger tharrom§ Europe and Global Economy. A
higher share of youngsters in the population inspdidower macro participation rate.

The differences between the scenarios are relgtimedest compared to the variation
between the regions. In the non-OECD, all poputasicenarios project an annual increase in
the population of more than 1% per year. In the ti8 size of the population increases also
relatively fast, while in the Rest OECD and Easteunope the population hardly grows or even
shrinks.

The relation between economic and population deweénts in the EU-15 and the non-
OECD are each opposite in the scenarios. The ppula the EU-15 increases more rapidly if
economic growth is high, due to greater life expacy, higher fertility and higher migration
flows. In the non-OECD, the transition path in plapion development is more rapid if
economic growth is high, such that fertility deelénmore rapidly. These differences can be
traced back to the differences in the income leiveloth regions.

Table 4.2 Population growth, annual averages 2000-2040

Strong Europe Transatlantic Market Regional Communities Global Economy

00-20 20-40 00-20 20-40 00-20 20-40 00-20 20-40
EU 0.4 0.2 0.2 -0.1 0.0 -0.3 0.4 0.2
Eastern Europe 0.2 0.0 0.4 0.4 0.1 0.0 0.2 0.0
United States 0.8 0.6 0.9 0.8 0.8 0.3 0.8 0.6
Rest OECD 0.2 -0.1 0.2 -0.1 0.2 -0.1 0.2 -0.1
Non-OECD 1.3 0.7 1.7 1.3 1.4 0.9 1.3 0.7

Source: Eurostat (2000) and own calculations for EU-15, and IPCC (2000) for other regions.
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4.2

Labour-market participation

In the coming decades participation rates in th€DHare affected by four factors:
demographic changes, social security, participatid@s of women and participation of the
elderly. We deal with each of these factors in tamd also discuss the scenario-specific
content of each of them. For the non-OECD we damette scenario-specific assumptions on

the social security systems and participation rategomen and the elderly.

Ageing

Demography is important because labour-marketgipatiion of people between 25 and 60
years of age is much higher than for other ageggoDue to ageing, a larger share of the
population will be older than 65. This reducestriiecro participation rates. This is also the
baseline of Lejour and Van Leeuwen (2002), whoerrpparticipation rates until 2040 based on
historical participation rates of the ILO. Ageirggd common factor in all scenarios. Given the
various population scenarios and correspondindferdint population composition, the impact
on labour-market participation is not identicabihscenarios.

Social security system

A generous social security system stimulates tberitives of people to use that system. The
opposite of that is a meagre system that stimulatesur market participation, as the entry and
income transfers of such a system are not atteaclike generosity of social security systems
varies between the scenarios. Strong Europe anibfR@g-ommunities feature a focus on
equity. Social security systems are relatively geng. In Regional Communities, all existing
arrangements are kept in place. Figure 4.2 alseslitat participation rates of persons
between the ages of 20 to 65 hardly change. Im§tEurope the social security system is
generous, but people are aware of the economidgamabof an ageing society. Although social
benefits are still high, the demands for receidngenefit become stricter. The participation
rates will consequently be a bit higher than iniBegl Communities. Transatlantic Market and
Global Economy focus more on efficiency than onigg&ocial security systems are less
generous. The low social benefits increase labaanket participation rates.

Participation rates of women

Labour-market participation of women between 25 Bhgears is about 30%-points lower than
that of men in the OECD. Twenty years ago, theed#fiice was much larger. Participation rates
of women are rising, and the difference in partdipn rates is diminishing. In our baseline
projection we assume that the trend of rising pigdtion will continue until 2040, independent

of the scenario.
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Figure 4.2 Labour-market participation rates EU-15 as ratio of population aged 20-65 and of the total
population™
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Participation of the elderly

After the age of 55, the participation of men oa ldbour market declines sharply. While the
participation rate of men between the ages of @D&anwas about 80% in 1950, it is now only
50% in the OECD. Some reasons for this declinaugtethe introduction of early retirement
programs and an expanded social security systegio@ Communities is a scenario in which
existing rules and policies will continue. The gadtirement arrangements stimulate the trend
towards low participation of the elderly. Due teeayy, the macro-participation rate declines to
40% in 2040 for the EU-15 as a whole. This is dideof about 6% compared to 2000. Figure
4.2 shows that this decline is fully due to theraiag age structure of the population. The
participation rates for population aged 20 to &ystmore or less constant between 2000 and
2040, while the participation rate for the totapptation drops. Strong Europe also emphasises
solidarity between different groups in the popuaatibut people are aware of the economic
problems of an ageing society. Early retiremengpms become fiscally less attractive. As a
result, participation of those aged 20 to 65 witlriease by about 5%-points. The macro
participation rates in 2040 will be about 1% highreBtrong Europe than in Regional
Communities.

In Transatlantic Market and Global Economy, pe@pkestimulated to stay employed even
after the age of 65. The low social benefits, idaig the pension benefits of the PAYG
systems, increase participation rates of the sfdbdth men and women. In Transatlantic
Market, labour-market participation of men betwéenages of 60 and 64 increases from about
50% to 60% in the OECD, and in Global Economy dr@ases to 70%. Early-retirement
arrangements are skipped, and it becomes fiscalhg @ittractive to retire after the age of 65,
instead of earlier. 30% of the men and 18% of tbenen aged 65 to 69 participate in the labour

market in that scenario. As a result, the partibgparate in 2040 (measured as share of total

5 The numerator in these ratios includes everybody who participates, including those 65 years and older. The high ratios for
the group aged 20 to 65 years also include participation of the elderly. Without that group, labour-market participation of the
population aged 20 to 65 would be about 5%-points lower.
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population) is at about the same levels as in 2000e EU-15, and increases to nearly 88% as
share of the group aged 20 to 65.

Table 4.3 Participation rates (as ratio of total population)
Past Strong Transatlantic Regional Global
Europe Market Communities Economy

1980 2000 2020 2040 2020 2040 2020 2040 2020 2040

EU-15 46.6 44.3 41.6 47 45.2 44.7 40.2 46.5 45.8
(76.6) (77.0) (79.8) (79.5) (85.1) (74.3) (74.1) (80.9) (87.9)

Eastern
49.9 49.4 48.9 45.7 48.7 44.1 48.5 45.1 48.9 45.7

Europe
United States 47.1 50.4 48.8 46.5 48.0 44.8 48.2 44.8 48.8 46.5
Rest OECD 46.6 51.4 48.5 44.6 49.9 a47.7 47.1 41.7 49.8 47.6
Non-OECD 41.5 46.3 49.8 50.7 47.2 46.8 49.2 49.3 49.8 50.7

Source: Lejour and van Leeuwen (2002). Numbers in parentheses are participation rates as share of the age group 20 to 65 years.

The drop in participation (as a share of total pajon) in the EU-15 is thus due to population
developments. The labour-market participation osthbetween 20 and 65 years of age
increases in nearly all scenarios. In Global Econdhis rate even increases to 88%.

4.3 Employment growth

With respect to unemployment, the institutionatisgs in Regional Communities will not be
changed. We assume that the unemployment ratebevdlimilar to those in 2000. However, in
Transatlantic Market and Global Economy, the ElEti80ses to reform institutions to a more
American type of labour-market setting. There Wwélless income protection and solidarity.
This increases the incentives for the unemploydihtba job, and decreases the burden for
employers to attract employees. We assume thatrtémployment rates will decrease to about
4% of the labour force in the OECD. In Strong E@ogovernments combine a more active
labour-market policy with a generous social segigyistem. The social security systems are
reformed to limit entry and to stimulate exit, fnanefit levels are not reduced. As a result,
unemployment will decrease—but not as fast as imSatantic Market and Global Economy.
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Table 4.4

Past

2000
EU-15 8.5
Eastern Europe 10.8
United States 4.1
Rest OECD 4.8
Non-OECD 9.9

Strong

Europe

2020 2040
7.1 5.8
9.7 8.5
4.0 4.0
4.4 4.0
9.9 9.9

Unemployment rates (as ratio of labour force)

Transatlantic
Market
2020 2040
6.2 3.9
9.0 7.2
3.6 3.0
4.4 4.0
10.2 10.5

Regional
Communities
2020 2040
8.4 8.3
10.7 10.6
4.1 4.1
4.8 4.8
9.9 9.9

Global
Economy
2020 2040
6.2 3.9
8.1 5.5
3.5 3.0
4.4 4.0
10.2 10.6

Source: World Bank (2001) for numbers in the year 2000 and own assumptions. For the non-OECD regions, we assumed constant

unemployment rates because we do not analyse the labour market in these regions.

The assumptions on unemployment rates togetherthétdemographic trends and labour

supply determine employment growth. Figure 4.3 shthat employment decreases in the EU-

15 and becomes even negative in some scenari@dobal Economy, employment growth is

positive, while it is negative in Regional Commigst

Figure 4.3
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In Global Economy and Transatlantic Market, empleptrgrowth exceeds population growth
by 0.1%-points, while in the other scenarios emplegt growth is about 0.3%-points lower.
These differences are related to the type of irtgtits in the scenarios.

Table 4.5 decomposes these differences into twgooents: changes in labour supply and
changes in involuntary unemployment. The develogsmienlabour supply cause the largest
disparities among the various scenarios. In lighgapulation ageing, labour supply contracts
due to a lower participation rate. In Global Ecogothis reduction in participation is offset by
policies to encourage the participation of yourggmerations and by increasing the effective
retirement age. To a smaller degree, also Trams@tlislarket and Strong Europe mitigate the
downward trend in the participation rate. In RegioBommunities, participation drops most
substantially because no policies to stimulateptnicipation rate are developed.

Apart from participation, also different trendstie population affect labour-supply
developments. In Regional Communities, we obsexva table 4.5 a shrinking population,
which further reduces labour supply. In Global Emoy and Strong Europe, immigration
offsets the decline in labour supply. Overall, labsupply grows in Global Economy, while it
remains more or less constant in Strong EuropeTasasatlantic Market. Only in Regional
Communities does labour supply fall substantiailyhie coming decades.

From table 4.5, we see that the decline in unenmpé rates is relatively unimportant for
employment growth, as compared to the developmemébour supply. In Regional
Communities, unemployment rates do not fall. Indgtteer scenarios, labour-market reforms are

responsible for a drop in unemployment, so that ¢ointributes to a rise in employment.

Table 4.5 The contributing factors to employment growth in the EU-15 2000-2040
Average annual growth Strong Transatlantic Regional Global
Europe Market Communities Economy
Employment 0.1 0.1 -0.5 0.4
Labour supply 0.0 0.0 -0.5 0.2
of which population 0.3 0.0 -0.2 0.3
participation -0.3 -0.1 -0.4 0.0
Unemployment 0.1 0.1 0.0 0.1

Source: WorldScan and IPCC (2000). Note that a decrease in the unemployment rate contributes positively to employment growth. A ‘+’
sign in the row for unemployment implies a lower unemployment rate.
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4.4

Conclusions

In all scenarios population growth diminishes irr@pe. In Regional Communities and
Transatlantic Market, population even shrinks a2@20. These developments do not take place
only in Europe. Worldwide, population growth wilindinish in the coming fifty years. Apart

from its size, the population will also changeemts of composition. In Europe, the ratio of the
elderly in the total population will increase. Téeenarios show that without changes in the age-
specific labour-market participation rates, macadipipation will fall, and harm employment
growth. Then, employment growth will not match plapion growth (which occurs in Regional
Communities). Other scenarios show that if laboarkat participation can be raised, then the
fall in the macro participation rate will be less/ere or even negligible. The latter is possible
only if the participation of those aged 20 to 6&@&ases from 73% to 88%. This occurs in
Global Economy, where labour supply increases ¢h sun extent that employment growth is
positive and exceeds population growth. In thisxace, ageing hardly affects the labour
market. In the other scenarios, employment gros/gtagnant or even negative. This chapter
thus shows that ageing in the EU-15 will diminishpdoyment growth and eventually even lead
to a smaller labour force. However if the labourrkea participation of the elderly is raised

substantially, employment growth can even surpagsigtion growth.
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5

Economic growth and technology

This chapter focuses on labour productivity and growth. We discuss the assumptions on labour

productivity growth in the various scenarios and their implications for economic growth and growth per

capita. Declining employment growth in time induced by ageing diminishes GDP and GDP per capita

growth. The comparison of labour productivity developments shows that Central and Eastern Europe and

Turkey catch up to the EU-15 in Strong Europe and Global Economy. Finally, we turn our attention to

sectoral growth patterns.

5.1

The previous chapter used our assumptions on ptigruigrowth, participation and
unemployment to derive employment growth in théowes scenarios for the EU-15 and the
other regions. Employment and labour productivityether determine production and growth.
That is the topic of this chapter. First, we prédka assumptions on labour productivity growth
(or implicitly on total factor productivity). Themye derive the implications for economic
growth. Given population developments, we know gloper capita. We analyse these results
and compare these developments in the differeimegFinally, we discuss the sectoral
production structure, and examine the developn@frttse service economy and sectoral
growth patterns.

Labour productivity

Strong Europe and Global Economy are the glob@isaicenarios represented by successful
trade-liberalisation rounds, increasing capital ititytand large migration flows. Economic
growth is higher in Global Economy because of meohinology spillovers and a more rapid
catching up of the developing countries (represkmdigher TFP growth). The differences in
labour productivity growth between Strong Europd @nansatlantic Market are mainly
affected by various globalisation characteristiog] by more TFP growth in ICT and other
services in the EU-15. Global Economy sees incte@s® growth compared to Strong Europe.
Regional Communities has a lower TFP growth rateesTFP growth is more biased to

manufacturing and is very low in services.

Table 5.1 presents the annual average growthiratabour productivity for the sub-periods
2000-2020 and 2020-2040. The growth in labour pectdity is heavily based on the growth in
TFP and the capital-labour ratio. In Strong Eurdgleour productivity grows according to its
historical path of the last decades in the EU. émt€al and Eastern Europe (including the
Former Soviet Union and Turkey), it grows muchdastue to catching up to the EU-15.
Labour productivity in the non-OECD also grows fast
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Table 5.1 Labour productivity growth, annual averages 2000-2040

Strong Europe Transatlantic Market Regional Communities Global Economy

00-20 20-40 00-20 20-40 00-20 20-40 00-20 20-40
EU 1.6 14 1.9 1.8 1.2 1.0 21 2.0
Eastern Europe 3.9 3.4 2.9 2.3 2.5 2.0 4.1 35
United States 1.6 1.2 2.2 1.8 1.4 1.0 2.3 1.8
Rest OECD 1.3 1.1 1.3 1.2 1.2 0.9 1.7 1.9
Non-OECD 3.3 35 1.9 15 2.4 2.3 3.8 3.9

Source: WorldScan.

In Transatlantic Market, labour productivity in tB&J-15 is larger, due to the ICT
developments that affect productivity in capitabde, telecommunications and (indirectly)
most other services sectors. Growth in the non-OECiinong the lowest in the world. Lack of
economic integration with the OECD and other nhon@DEcountries prevents the inflow of
foreign direct investment and technology spillovéiise investment climate in these countries
is unstable, due to political and social unrest.

In Regional Communities, labour productivity grovigHower. No important innovations
spur economic growth. That is the case for nedrlyegions. In the non-OECD, labour
productivity growth is higher than in Transatlartlarket because the investment climate is
much better than in the latter scenario.

Global Economy focuses on a smooth functioningadfomal and international goods and
services markets. Innovation and fierce competigipur labour productivity all over the world.
Table 5.1 shows that the spread between labouuptieity growth rates is 1%-point. As

we see below, that explains a large part of thatian in GDP growth. From the table it also
follows that growth is about 0.1%-points to 0.2%rA® lower in the period 2020-2040 than in
the period 2000-2020 in the EU, while sectoral TF®wth is constant over time. The main
reason for this result is the structural shift froranufacturing towards more services. Macro
labour productivity growth is the aggregate of eealtgrowth, and service sectors inhibit
productivity growth less than the former sectotsisTnechanism also explains the fall in
labour productivity growth in the US and Eastermdpe. Besides that mechanism, the growth
of the capital-labour ratio affects labour produityi growth. Rapid capital growth in Strong
Europe and Global Economy, for example, raisesuapooductivity growth in the non-OECD.

40



5.2 Economic growth
The developments in labour productivity and emplegtrgrowth determine GDP growth. The
numbers in table 5.2 are thus the sum of thosahile 4.5 and table 5.2 (for the EU-15). The
pattern of GDP growth is similar to that of lab@uoductivity growth. Therefore, we focus
only on the differences with table 5.1.
Table 5.2 GDP growth, annual averages 2000-2040
Strong Europe Transatlantic Market Regional Communities Global Economy
00-20 20-40 00-20 20-40 00-20 20-40 00-20 20-40
EU 1.8 1.3 2.3 1.6 11 0.2 2.7 23
Eastern Europe 4.1 3.2 3.4 2.3 2.6 1.5 4.4 3.3
United States 2.3 15 3.0 2.2 2.0 0.9 3.0 2.2
Rest OECD 1.2 0.6 1.4 0.9 1.0 0.2 1.8 1.6
Non-OECD 5.0 43 3.6 2.8 4.1 3.2 5.5 4.6
World 2.7 2.4 2.7 2.0 2.1 1.4 34 2.9

Source: WorldScan.
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Between 2000 and 2020, GDP growth varies betwek¥ And 2.7%; between 2020 and 2040,
it varies between 0.2% and 2.3%. The variationrowgh is thus twice as high as in labour
productivity. This is caused by the developmentsmployment growth. In scenarios with low
economic growth (such as Regional Communities),leynpent growth is also low. The latter
is due to low population growth, low labour-marketticipation rates and high unemployment
rates. In Global Economy, all these three factayskvin an opposite direction, and the
developments in employment and labour productigitywth reinforce each other. The decline
in GDP growth is also larger than for labour pradity, due to the sizable changes in
employment growth over time.
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The variation in GDP per capita is smaller becdugk GDP growth is partly offset by high
population growth in per capita terms for the EU-IBe variation between the scenarios is
1.4%-points. In Regional Communities, GDP per @agibwth is on average 0.8% per year,
and in Global Economy 2.2% per year. This implres per capita income is about 30% to
130% higher in 2040 than in 2000. High populatioovgh in the non-OECD also narrows the
differences in GDP per capita growth between tlh@res. Note that the growth rate of about
4% in the CEECs and the non-OECD in the period @620 is comparable to that of the Asian
tigers in the recent past.

The differences in per capita GDP between Stromggiand Transatlantic Market are
relatively large in the EU-15, compared to thatatfour productivity and GDP. Relatively high
population growth in Strong Europe slows down gloimtper capita terms.

Table 5.3 GDP growth per capita, annual averages 2000-2040

Strong Europe Transatlantic Market Regional Communities Global Economy

00-20 20-40 00-20 20-40 00-20 20-40 00-20 20-40
EU 1.4 1.1 2.1 1.7 1.1 0.5 2.3 2.1
Eastern Europe 3.9 3.1 3.0 1.9 2.5 1.6 4.2 3.3
United States 15 0.9 2.0 15 1.3 0.6 2.2 15
Rest OECD 1.0 0.7 1.2 1.0 0.8 0.3 1.6 1.7
Non-OECD 3.6 3.6 1.9 1.5 2.7 2.3 4.1 3.9
World 1.6 1.8 1.2 0.9 1.0 0.6 2.2 2.3

Source: WorldScan.

Growth in poorer regions exceeds that in Europs® because of higher productivity growth.
This is related to a process of catching'Uphis pattern becomes clear from table 5.4, which
shows the ratio of labour productivity between oegi More specifically, we explore the ratios
between the EU-15 and the candidate members frartr&@@nd Eastern Europe, the EU-15
and Turkey, Europe and the US, and the OECD anddi6@D countries.

Table 5.4 Catching up in labour productivity between regions in 2040
2000  Strong Europe Transatlantic Regional Global Economy
Market Communities
Central Europe to EU-15 13.8 324 20.0 20.8 25.7
Turkey to EU-15 14.1 37.1 18.2 22.3 27.1
EU-15 to US 80.5 83.8 75.9 78.1 76.2
Non-OECD to OECD 8.4 17.3 7.9 13.0 15.9

Source: WorldScan.

%% The scenarios do not distinguish between rapidly growing and declining regions outside Europe. Indeed, the scenarios
differ primarily with respect to developments within Europe.
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5.3

Table 5.4 shows that Central and Eastern Europd ariegey catch up with the EU-15 in all
scenarios. Convergence is the most rapid in Stkamgpe, and the productivity ratio actually
more than doubles. In the other scenarios, connesgis slower. In Transatlantic Market,
productivity in Turkey hardly catches up with thg-B5 because Turkey shifts its economic
attention to poorer Eastern neighbours, rather thahne richer European Union.

The EU-15 outperforms productivity growth in the thSStrong Europe. Here, productivity
levels catch up with those in the US, becauseeféhatively low productivity increases in the
latter country. In other scenarios, labour prodistigrowth in the US actually exceeds that in
Europe (because of the poor results regarding Eammntegration, as is the case in Regional
Communities, and to a lesser extent in Transatdnsrket).

Table 5.4 shows that globalisation helps hon-OE@intries to converge towards the
OECD, at least in Strong Europe and Global Econdrhg. Transatlantic Market scenario
features divergence between productivity level® flibh industrialised countries integrate,
while the poor non-OECD countries suffer from tthévelopment, remaining outsiders.

Sectoral growth'’

The growth of total GDP hides some important déferes between sectors. In particular, some
sectors will experience faster growth than othetsle the relative performance of sectors may
differ substantially among scenarios.

Table 5.5 presents the value-added shares of dggrégated) sectors for the years 2000
and 2040. In each of the four scenarios, the sesactor is growing relative to other sectors.
Indeed, whereas this share is about 73% in 20Qi;ritases to between 81% (in Regional
Communities) and 85% (in Global Economy) in 2048e Bhare of the Service sector varies
between scenarios because of different developnmepes capita income, combined with
relatively high income elasticities for consumenvies’® Hence, the faster the growth of
welfare is, the larger will be the share of incaitmat households spend on services.

" Note that these sectoral patterns for Europe are based on general developments in supply and demand and do not take
account of specific sectoral market structures of the underlying countries.

%8 In Transatlantic Market, the share of services is lower than in Global Economy. This may seem strange because of the
flourishing ICT sector in Transatlantic Market. Two reasons explain this result. First, the implementation of ICT leads to
higher productivity and lower prices in service sectors. Second, the internal market with the US implies that Europe starts to
import ICT services
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Table 5.5 Sectoral value added (as share of GDP (excluding taxes) in the EU-15) in 2040

2000  Strong Europe Transatlantic Regional Global Economy
Market Communities

Agriculture and food 6.5 4.2 35 4.7 3.2
Energy and raw materials 1.8 0.9 14 15 2.1
Manufacturing 18.6 13.3 12.2 12.4 10.2
Services 73.2 81.7 83.1 81.3 84.7

Source: WorldScan; see the appendix for the aggregation of the 16 sectors into these four aggregated sectors.

As a complement to the increase in the share wfcgerin total value added, the shares of
agriculture and manufacturing sectors decline. &lsestors experience higher TFP growth
than service sectors, so that relative priceseddlsectors decline correspondingly. The low
income elasticity for food further contributes ke tdecline in the demand for products from
agriculture and food processing. The demand forggnend raw materials contracts in Strong
Europe, Transatlantic Market and Regional Commesitin Global Economy, however, robust
economic growth in combination with lax environnedrgolicies makes growth relatively

pollution-intensive.

The different developments in TFP cause divergienptbpments in relative prices between
sectors. Accordingly, the diverse growth rateshimvtolumes of production may show a
different pattern than the trends in the sharesbfe added. Table 5.6 therefore presents
growth in production volumes. It adopts a lowereleaf aggregation to investigate, in greater
detail, which sectors gain relative to others. énegral, table 5.5 and table 5.6 show different
patterns. Sectors in which production volumes iaseerelatively quickly become less
important in terms of value-added terms. The red@stmat in these sectors production prices
dwindle rapidly, and such production loses itstre¢avalue.

The production volume of trade and transport ses/increases relatively quickly in all
scenarios compared to the other service sectois.igtue to increased trade volumes and
rapid TFP growth, which keeps prices low. In gehetzanges in production volumes are most
pronounced in scenarios with high GDP growth, saaglslobal Economy and Transatlantic
Market. In Regional Communities, production volunreagriculture and manufacturing
sectors grow rapidly, while growth is relativelydan service sectors. In Transatlantic Market,
the volume of the trade and transport sector aatahthe capital goods sector grow rapidly,
reflecting the emphasis on ICT production in thagrario.
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Table 5.6 Production growth of different sectors in the EU-15 (annual growth in %)

Strong Europe Transatlantic Regional Global Economy
Market Communities

Agriculture and food 1.7 1.8 1.1 2.6
Energy and raw materials 0.4 1.9 0.9 34
Chemicals and minerals 3.0 35 1.9 5.1
Capital goods 2.0 3.2 0.8 3.5
Other manufacturing 2.1 2.6 12 3.5
Trade and transport 2.0 3.1 0.9 3.4
Business services 1.6 2.1 0.6 2.4
Other services 14 1.7 0.6 2.2

Source: WorldScan; see the appendix for the aggregation of the 16 sectors into these 8 aggregated sectors.

5.4 Conclusions

GDP and GDP growth per capita in Europe will dexliim most scenarios the growth will be
lower than in recent decades, due mainly to théirdem employment growth. Only if the
decline is less outspoken, and labour productigétgs above its historical levels, can the GDP
per capita exceed the 2% growth rate. Shrinkingleympent levels and low labour productivity
growth could lead to very modest increases in GBxcppita. In Regional Communities, per
capita GDP growth is only 0.5% per year, on averagaearly all regions macro labour
productivity growth diminishes, due to structurbaoges in the economy to less productive

services.
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6

Capital Markets

This chapter focuses on capital markets. First, we discuss savings patterns for the various scenarios.

Savings are shown to decline due to ageing. Differences in saving patterns around the world lead to
capital flows from the non-OECD and Rest OECD to the EU. The size of the flows depends on the degree
of capital mobility. The availability of regional savings, together with capital demand, determines the

scarcity of capital in the scenarios. This affectsthe real interest rate; if economic growth is high and

capital scarce, thereal interest rate will increase (while it decreases otherwise).

6.1

Savings

In the globalisation scenarios Strong Europe ammb&8IEconomy we assume that capital
market integration will increase. In these scerswitiovill become easier for the OECD to attract
capital from the non-OECD in order to finance inwasnt, given the decreasing macro savings
rates due to ageing. Moreover, we assume that govants in the EU-15 and the US are active
in increasing savings by eliminating budget dedieind by stimulating private savings. This is
reflected by higher macro savings rates of aboup@¥ats in 2020 and 2040. Governments do
not follow these policies in Regional Communitiesl & ransatlantic Market, and savings rates
are subsequently lower. Besides that, in the fragegeworld of Regional Communities, capital
mobility is even reduced. Irrespective of theséedénces, figure 6.1 shows that saving rates in

the EU-15 decline in all scenarios.

Savings depend on GDP per capita growth, demogragbiairacteristics and policy. Higher
GDP growth stimulates savings, while ageing hindtess a result, savings are highest in
Global Economy and lowest in Regional Communitesdonfirmed in table 6.1).

Even in Global Economy, national savings declireeg@hare of national income) by 3%-
points. The effect of ageing on savings domingtesffects of higher GDP growth and a
savings policy. Savings in the EU-15 are highestimng Europe than in Transatlantic Market,
because of the savings policy in Strong Europechbifsets lower GDP growth. In Regional
Communities, savings implode to 12.7% of nationabme in the EU. Also in Eastern Europe,
the United States and the Rest of the OECD, sawdagkne by about 6%-points in this
scenario. The OECD (Turner et al., 1998) makeslairassumptions on the reduction in

savings

a7



Figure 6.1
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Table 6.1 National savings (as ratio of national income)
. Regional
Past Strong Europe Transatlantic Market » Global Economy
Communities
2000 2020 2040 2020 2040 2020 2040 2020 2040
EU-15 18.8 19.0 15.1 17.1 13.0 16.7 12.7 19.5 15.6
Eastern Europe 22.7 22.7 18.4 22.5 17.2 21.9 16.6 22.7 18.2
United States 17.5 17.1 14.9 15.7 14.2 14.5 111 17.5 15.3
Rest OECD 26.6 22.5 19.3 22.5 19.3 22.4 19.2 23.0 19.7
Non-OECD 26.1 29.4 25.9 26.6 21.8 28.5 23.8 29.8 26.1

Source: WorldScan.

In all scenarios savings are relatively high in Rest OECD (in particular Japan) and the non-
OECD (Asia). These numbers suggest that thesenegidl be net lenders on the international
capital market. Table 6.2 confirms this. The nagafpositive) numbers imply that regions are
borrowers (lenders). Brooks (2003) supports theswishowing in an overlapping generations
model that in the coming decades the EU-15 antU&vill be net borrowers on the

international capital markets, and Japan and Astidemders.
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Table 6.2

Net foreign asset positions (as ratio of national income)

) Regional
Past Strong Europe  Transatlantic Market . Global Economy
Communities
2000 2020 2040 2020 2040 2020 2040 2020 2040
EU-15 -0.8 -13.9 -35.3 -17.2 -29.3 -5.5 -9.9 -25.5 -72.4
Eastern Europe -10.2 -9.5 -15.2 5.9 11.8 1.4 2.1 4.9 10.5
United States -23.9 -12.8 -16.7 -25.1 -23.0 -17.9 -25.5 -21.7 -38.2
Rest OECD 40.7 66.5 67.9 69.6 82.6 41.8 51.8 80.5 47.3
Non-OECD -1.0 -6.9 8.5 5.3 12.4 -0.7 3.9 0.7 39.2

Source: WorldScan.

Activating capital controls reduces the net foresgset positions for countries in Regional
Communities. There are fewer opportunities to lendr borrow from other countries. These
opportunities increase if capital controls are elated and international capital mobility is
facilitated by measures like international bookkegstandards in Strong Europe and Global
Economy. It then becomes cheaper to borrow fromaeand more profitable to lend to other
countries. This will lead to more extreme net gosg in Global Economy. EU-15 and United
States borrow relatively more on the internatiaradital markets, and the non-OECD provides
the capital.

This result contrasts with the popular idea thatdbveloped countries in the North will finance
their future pensions by investing their funds @veloping countries in the South. Without this
possibility, higher savings in developed countriesild sooner depress the rate of return on
investment. With capital mobility, in contrast, har savings in the North would not reduce the
interest rate, as they can alternatively be inekstéhe South at relatively high rates of return.

This idea should be qualified, however, for sevegakons. First, the return to investment in
poor countries is not necessarily higher thandh dountries, as is shown in table 6.2. The
return seems conditional on several institutionatdrs. Second, many developing countries,
especially in Asia, feature high savings rates geues (see table 6.1). This implies that these
countries do not need to import capital from thetNoThird, ageing is not confined to
developed countries: it is a worldwide phenomema &lso applies to developing countries.
The demand for capital in developing countries tieyefore fall as well. Finally, many
impediments exist to cross-border capital flowsvéeping countries would need to liberalise
their financial markets so as to remove these inmpedts. But even when financial capital
would be fully mobile, the return on investment noayckly fall when the pace of investment is
high. The reason is that countries that expandgaoe rapidly see their terms-of-trade
deteriorate. This leads to a lower return on inwestt and limits the incentive to invest in
rapidly growing countries.
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6.2 Investment and the real interest rate
Savings and international capital markets deterriireamount of capital that is available on
the regional market. Investment determines the dem@apital demand is closely related to
economic growth in the scenarios. Demand for chigitaigh in Global Economy and low in
Regional Communities. The differences between §tiurope and Transatlantic Market are
minor for the EU-15, although GDP growth is highrefransatlantic Market. The reason is that
higher GDP growth is spurred on by more technolmgy not by capital.
Comparing regions, capital demand is high in Eadierope and the non-OECD. These are
the fast-growing regions.
Table 6.3 Capital demand, annual averages 2000-2040
Strong Europe Transatlantic Market Regional Communities Global Economy
00-20 20-40 00-20 20-40 00-20 20-40 00-20 20-40
EU-15 2.3 2.0 2.3 1.9 1.7 0.8 2.8 3.1
Eastern Europe 4.7 3.3 4.3 2.6 3.9 2.0 4.8 3.6
United States 3.1 2.1 3.4 25 2.8 1.3 3.6 3.0
Rest OECD 21 1.3 2.1 1.3 2.2 0.9 2.3 2.5
Non-OECD 4.4 4.4 3.6 3.0 3.9 35 4.6 4.6

Source: WorldScan.

Based on the demand for capital, we would expexttttie price of capital is high in Global
Economy and low in Regional Communities. HoweMeg, price of capital is also affected by
the supply, which is high in Strong Europe and @ldbconomy and low in Regional
Communities. Figure 6.2 shows that the pressucapital demand seems to dominate the
supply effect in Regional Communities. The reattiast rate decreases from 3.6% in 2000 to
2.6% in 2040. In Strong Europe, the real interat also decreases due to the abundant capital
supply induced by savings policy and capital mopilh EU-15. In Transatlantic Market, the
real interest rate rises in the EU-15. The supplapital is limited (see figure 6.1), while
demand is reasonably high. In Global Economy, timofean real interest rate first rises before
it starts to fall. The rise until 2015 is inducedtigh capital demand. After 2015, capital
demand is still high, but the European Union beadfom the integrated capital markets.
Savings in the non-OECD increase enormously. Algihaine savings rate is not much higher
than in other scenarios for the non-OECD, savihgsiselves are much higher due to higher
economic growth. The European Union benefits frbis supply. They attract a lot of foreign

capital.
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Figure 6.2 The real interest rate in the EU-15
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The ample availability of capital in the non-OEQDGIobal Economy is also reflected by a
low real interest rate, which falls from 5.3% in2Z20to 4.1% in 2040. In nearly all regions and
scenarios real interest rates decrease. This veuglgest that ageing causes an increase in the
capital labour ratio such that capital becomesdeasce. The negative effect of ageing on
employment growth seems to dominate the effectssadings of the elderly on capital growth
in the OECD. High savings in Asia and its growirng®omic importance reinforces this effect.
Table 6.4 Real interest rate
Past Strong Europe  Transatlantic Market Regional Communities Global Economy
2000 2020 2040 2020 2040 2020 2040 2020 2040
EU-15 3.6 35 3.3 4.2 4.3 3.0 2.6 4.2 3.8
Eastern Europe 5.5 3.8 2.9 3.4 2.7 2.9 2.2 4.2 3.1
United States 5.2 4.0 35 4.8 4.7 4.1 3.9 45 38
Rest OECD 3.3 2.2 1.6 25 2.1 1.6 1.0 3.0 2.2
Non-OECD 4.4 4.8 3.6 4.4 3.9 4.3 3.2 5.3 4.1

Source: WorldScan.
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6.3

Conclusions

This chapter focused on capital markets. It shotlhatisavings in Europe would decline due to
ageing. In the absence of any savings policy, ggvits share of national income could decrease
by 6%-points in 2040. This does not automaticatipli that capital becomes very scarce in
Europe. That depends on international capital ntgleihd economic growth. If international
capital mobility increases, EU-15 could borrow talpirom the Rest OECD and Asia. In the
latter regions savings are very high. Capital nighihus reduces the price of capital in Europe.
Economic growth (and, consequently, investment chethis at least as important for the
scarcity of capital. In Regional Communities capitamand is very low; in spite of low
savings, the real interest rate decreases int¢eatsio. In the high growth scenarios
Transatlantic Market and Global Economy, the irgerates are relatively high in the EU-15.
The net effect of ageing on the real interest rimtélse EU-15 is thus unclear. At least as
important is the rate of economic growth. Our sciesasuggest that the real interest rate could
increase in the long run if economic growth is higowever, if international capital mobility
increases, and economic growth is low, the realast rate could decrease.
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7 Trade

This chapter focuses on one of the central key uncertainties in the scenarios: regional and global

cooperation on trade policies. First we describe these policies (such as the deepening of the EU internal

market, EU enlargement with countries as Turkey, and global trade liberalisation). Global trade

liberalisation increases the degree of openness of the EU. Trade policies also affect trade relations with

other regions and the composition of trade. All these effects are discussed subsequently. We then shift the

focus to the sectoral export pattern of the EU-15 and its comparative advantage.

7.1 Trade-liberalisation policies

Table 7.1 shows the various regional and globdketiiberalisation policies that we assume in

the four scenarios. Within the EU-15, the intermalrket in goods and services (in particular)

improves. This process is most prominent in Stieagppe and Regional Communities. In

Transatlantic Market the internal market improvase tb the creation of a European-American

common market. Also in Global Economy the functimnof the internal market improves.

Bilateral trade becomes increasingly important, prederences for national goods seem to

fade.

Table 7.1
Scenario

EU-15 internal market
deepening
CEEC-EU-15
Turkey-EU

Russia-EU

EU-US-Latin America
Global

Regional: USA-LAT,
TUR-MNA, Rest-FSU

Trade-liberalisation policies

Strong Europe

substantial

EMU

internal market
free trade area in
manufacturing
tariffs eliminated
NTBs reduced by
40%

Transatlantic Market

modest

internal market

internal market

Regional Communities

substantial

customs union

free trade areas in
manufacturing

Global Economy

modest

EMU

internal market
free trade area in
manufacturing
Tariffs eliminated
manufacturing.
halved agriculture,
NTBs halved

Free trade area (FTA) implies that bilateral tariffs are eliminated. Customs union (CU) implies that members have common external tariffs

towards third countries on top of FTA. Internal market implies that also NTBs are eliminated on top of CU.

In all scenarios, the countries from Central ansgt&a Europe will become EU members. They

join the internal market, which implies a removiat formal and informal barriers to trade. In

Regional Communities, transitional periods for @as aspects of the internal market take on a

more permanent character (e.g. in agriculture and)f so that the EU accession effectively
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boils down to a Customs Union. At the same time,diwrrent fifteen member states deepen
their internal market, excluding the new membetestaln Strong Europe and Global Economy,
the candidate countries integrate beyond the iatemarket as they enter the EMU. Moreover,
the EU enlarges with Turkey and concludes assodiagreements with Russia.

In Strong Europe and Global Economy, global traberélisation is successful and lead to a
reduction in tariffs and NTBs between 2006-2015 2081-2030. In Strong Europe, all trade
barriers and OECD domestic support in agricultareliminated, which gives the developing
countries full access to the markets in the OECiintes. In Global Economy, trade
liberalisation focuses more on market access wices. The Transatlantic Market scenario is
characterised by more intense cooperation betweeb§, the EU and Latin America. Global
trade liberalisation fails in Regional Communitigsstead, regional trade liberalisation
arrangements are set up between the Americas & 201

7.2 A redirection of trade

The variation in regional and global trade polidesds to a diverse picture of openness in the
scenarios. Table 7.2 presents the openness oliHESEANd the other regions. Openness is
measured as the average value of imports and expieited by national income. It also
includes intra EU-15 trade, which is an importdrdre of total trade, as we will see below.
Openness barely increases in Transatlantic MarieRegional Communities. In Transatlantic
Market the common internal market with the US states trade somewhat, and in Regional
Communities trade increases through the deepenaitmarket of the current 15 EU members.
The lack of openness to the rest of the world da¢stimulate trade.

Table 7.2 Openness of the various regions in 2040
2000 Strong Transatlantic Regional Global
Europe Market Communities Economy
EU-15 29.5 45.7 334 33.5 43.0
Eastern Europe 27.7 41.9 30.2 26.7 42.6
us 115 18.4 12.5 11.0 19.3
Rest OECD 15.5 29.7 18.0 17.9 29.0
Non-OECD 21.7 25.7 25.3 15.9 31.5

Source: WorldScan, regional; all aggregates include intra trade.

This is completely different in Strong Europe anidi§al Economy, which both feature
liberalised global trade. Not only are tariffs ammh-tariff barriers lowered or even eliminated,
but also trade is facilitated by more transparaut @niform customs procedures. The degree of
openness increases by about 15%-points. In Strangpg, openness is even higher than in
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Figure 7.1
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Global Economy, due to the strong deepening ofriteznal market of the EU. This also
stimulates intra EU-15 trade. Similar patterns alsow up for the other regions. In the non-
OECD and Eastern Europe, openness is even reduédegional Communities.

Changes in the openness of regions and differanaegional growth patterns affect also the
size and direction of trade flow$In Regional Communities, the value of world tramereases
from 6000 billion US$ in 2000 to 9500 billion US$2040. In Global Economy, it is a factor
three higher: 27,000 billion US$. An increasingrehaf the trade takes place within the non-
OECD and between OECD and non-OECD regions. Acogrtti our statistics, nearly 40% of
all trade takes place in the EU-15 in the year 2005 decreases to about 30% in Strong
Europe and Global Economy. In the other scenahieshare is a bit higher. These differences
can be ascribed to the degree of globalisationeandomic growth in the non-OECD in the
former scenarios. The share of the non-OECD irl trdde increases most significantly in
Strong Europe and Global Economy— from 23% in ther @00 to 35% in 2040.

The size of trade flows in 2040 (billions US$)

2000 Strong Europe Transatlantic Regional Global Economy
Market Communities

HEEU15 H Eastern Europe H United States @ Rest OECD ONon OECD

*° Note that the size/magnitude of trade is here defined as the value of exports and imports in a region, divided by two. If the
region is a composite of several WorldScan regions, trade also includes intra trade between these regions. The statistics on
the size of the trade flows in 2000 cannot be compared to other data. The reason is that in constructing our 16 regions
based on the more than 60 regions from the original database, we excluded intra trade. This implies that we ignore a lot of
trade in Asia (which is one constructed region Rest of World), but represent relatively a lot of intra trade in Europe, because
we distinguish eight regions there. We thus overestimate the share in total trade by the EU-15 in 2000. However, the relative
changes in the size and direction of trade in the scenarios is not affected by the construction of regions.
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Figure 7.2
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The magnitude of trade in the non-OECD increasesfbld in Regional Communities, and six-
fold in Global Economy. Eastern Europe’s sharetalttrade increases most significantly in
Strong Europe, due to a well-functioning commoerinal market in the enlarged EU. The size
of the trade flows increases by a factor of fiveTtansatlantic Market, the United States
benefits from the common internal market with thé-E5 and Latin America, and its share in
total trade increases slightly. The magnitude adérincreases by 300% between 2000 and
2040. That is larger than for any other regiorhat tscenario.

In 2000, almost 54% of all exports of EU-15 cowdrconcern intra-EU trade. Slightly more
than 18% flow to non-OECD countries (mainly in Asiahile the remaining 28% flow more or
less equally to the US, the Rest of the OECD, hedsastern part of Europe (Central and
Eastern European countries, Russia and Turkey).

The direction of trade changes drastically in nszstnarios, as shown in figure 7.2. Asia
will become a more important trading partner fordpe during the coming decades in Strong
Europe and Global Economy, in particular. Thigiggered by high economic growth in Asia,
and explains the high export share in non-OECD tr@msin the other scenarios. The internal
market deepens and widens most in Strong Europ&agitbnal Communities, and least in
Transatlantic Market. The deepening of the intemaiket stimulates EU intra trade. For that
reason, the EU-15 export much less to Asia in $teuarope than in Global Economy— in
spite of high growth in both scenarios.

Direction of EU-15 exports flows

2000 Strong Europe Transatlantic Regional Global Economy
Market Communities

HEU15 H Eastern Europe H United States @ Rest OECD ONon OECD

56



The smallest changes in trade patterns occur itoRagCommunities, where overall GDP
growth is low and trade barriers remain largehaott The share of exports to non-OECD
regions increases from 18% in 2000 to more than B32040, due primarily to the relatively
high growth rates in Asia compared to the OECDsTihérease comes at the expense of trade
to other OECD regions. The share of intra EU-18drhardly changes because of the
deepening of the internal market.

In Transatlantic Market, the trade intensity betwdee EU-15 and the US increases,
thereby boosting the export share from 10% to alhé%6. Increasing Transatlantic trade also
leads to trade diversion, which shows up in a lostere of intra-EU trade (falling to 49%) and
a more moderate increase in the trade share witFOt6CD countries (rising to 20%).

The share of intra-EU-15 trade falls most subsadigtin Global Economy, where trade with
non-OECD countries almost doubles, primarily beeaafghe high growth in Asia, together
with the removal of trade barriers. In both Stréhgope and Global Economy, trade with
Central and Eastern Europe increases, due to talgement of the EU. In Strong Europe, the
export share with these regions increases fromB2000 to more than 10% in 2040.

7.3 The comparative advantages of regions
Trade liberalisation also affects the sectoralgoatof trade. In particular, table 7.3 reveals that
the share of services in EU-15 exports increases #0.8% in 2000 to about 28% in 2040.
This comes at the expense of manufacturing, theesifavhich decreases from 70% in 2000, to
between 59% and 62% in 2040, depending on the Boef&e reason for the fall in the export
share of manufacturing is that other countriesi{@gAsian ones) specialise more in the
production of manufacturing goods, thereby comgtiith manufacturing sectors in Eurofe.
Table 7.3 Sectoral exports of the EU-15 (as share of total export)
2000  Strong Europe Transatlantic Regional Global
Market Communities Economy
Agriculture and food 7.5 10.9 5.7 8.1 7.1
Energy and raw materials 2.4 1.8 3.5 4.4 6.9
Chemicals and minerals 14.6 14.9 15.1 14.9 17.9
Capital goods 38.1 28.7 32.6 28.8 26.8
Other manufacturing 16.7 16.2 15.1 15.7 14.7
Trade and transport 10.1 11.2 16.9 135 12.7
Business services 6.8 10.5 6.9 9.2 9.3
Other services 3.8 5.8 4.1 55 4.9

Source: WorldScan; see the appendix for the aggregation of the sectors.

“Moreover, the price of services increases relativ@anufacturing goods, so that the export shasewfices in value-

added terms increases more than that in volumesterm
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Figure 7.3 shows the so-called revealed comparativantages of various sectors in the EU. It
measures the exports of a particular sector ith ésqaorts relative to the average export share of
that sector in other countries in the world (andtiplied by 100). Hence, if a sector features an
index higher than 100, then it is said that a regipecialises its exports in that sector (i.ea& h
a comparative advantage in that sector relativeher regions). From figure 7.3, we learn that
the EU-15 specialises today in the exports of aditice, chemicals and minerals, capital goods
and business services. In all scenarios, the EbidiBtains its comparative advantage in
chemicals and minerals and business servicesctirhes less specialised in capital goods and
in other manufacturing.

Despite these similarities, the development in canaifive advantages varies substantially
among the scenarios. In general, the revealed catiyadvantages change most in Strong
Europe and Global Economy, where markets become mtegrated. The relative export
specialisation of Europe in agriculture deteriosdtemost scenarios—except for Regional
Communities, where it increases (since agricultireade barriers still exist in that scenario).
These barriers protect the position of Europeaitalgure and food processing. In Strong
Europe, all these barriers are eliminated, whighlars the reduction in competitiveness. This
is a bit less pronounced in Transatlantic Market @fobal Economy. In the former scenario,
the trade barriers between the EU-15 and Asia dridaremain. Only the barriers with Latin
America and the US cease to exist. In Global Econdhe trade barriers in agriculture are
reduced but not eliminated.

The export pattern of the EU-15 becomes more afigeil in Trade and Transport in all
scenarios, excepting Regional Communities. Thitosdenefits from more trade, whether that
is directed to the US, in Transatlantic Marketimthe non-OECD, as in the other scenarios.

The comparative advantage of Business Service©#mel Services decreases in
Transatlantic Market. The reason is that the USahemmparative advantage in these sectors
and, therefore, enters Europe in the common intenagket. In the other scenarios Europe can
also compete with other regions. Compared to theggiens, it has a comparative advantage in
services.

The relatively strong position of energy and rawerials in Global Economy compared to the
other scenarios is inflated by a price effect.He former scenario energy becomes scarce, and
prices increase. Because in Europe the extractidrpeoduction of energy and raw materials
require less energy and raw materials than in atfrgions, the increase in the production price
is moderate. As a result, European competitiveimegs sector increases.
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Figure 7.3
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Conclusions

Trade policies have an important effect on the ee@f openness of countries and the direction
of trade flows. In scenarios with nearly no or ostyme regional trade liberalisation policies,
the degree of openness hardly changes. Regional pralicies steer the direction of trade

flows, as in Transatlantic Market. Trade openneseeiases substantially if trade is liberalised
at a global level. Combined with high economic gitowm Asia, European trade with Asia
becomes relatively more important.

In globalising environments, the EU-15 specialiseshemicals and services. This
specialisation pattern is much more pronouncetiése scenarios than in the Atlantic economic
union with the US. The reason is that the US isiawere specialised in services than the EU-
15is. The EU-15 seems to benefit more from glttzale liberalisation than from a regional
arrangement with the US. On the other hand, comigatess in capital goods and other
manufacturing deteriorates less if trade barrigth the non-OECD remain. The scenarios also
show that fortress Europe effectively protectsagtiure and food processing. If the trade

barriers in agriculture disappear, then Europedanere fierce competition.
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Conclusions

Before presenting the conclusions, we have tohmrmtinto perspective. The numbers
presented are not the predictions of future ecoaa®velopments, but numerical illustrations
of the four scenarios. With that in mind, some gaheonclusions can be drawn.

We have used Eurostat population scenarios intadysThese indicate that annual
population growth will diminish in the next fortyegrs. On average, population growth will be
in the range of -0.2% to 0.3% per year. Duringlés¢ two decades of the ®@entury the
growth was on average 0.3% per year. The compasitiche population will also change. The
population ages: a much larger share of the papulatill be older than 65 years. That is the
case in every scenario—even including substantialigration flows.

A first conclusion isthat f age-specific participation rates do not change@next
decades, the macro labour-participation rate veidlihe by about 5% to 6%-points between
2000 and 2040. Higher age-specific participatidagaould reduce the fall in the macro
participation rate. If labour-market participatiofithe population aged 20 to 65 increases from
75% to 88%, the macro participation rate will berenor less constant in time. This increase
stems primarily from higher labour market-parti¢ipa of those aged 55 and older, and higher
labour-market participation of women. Participatinareases substantially in Transatlantic
Market and Global Economy. Together with low unesyphent, employment growth exceeds
population growth by 0.1%-point. This seems remiléaconsidering ageing. It is often
concluded that ageing will have a negative effecemployment growth. Our scenarios show
that if labour-market participation of the eldeclyn be raised substantially and unemployment
levels can be reduced, employment growth remairtsaai with population growth. These
conditions will not be met automatically. In thénet scenarios, Strong Europe and Regional
Communities, employment growth is negative, armbisut 0.3%-points lower than population
growth. This contrasts with developments in the desades of the 3century, when
employment growth surpassed population growth By®points per year.

A second conclusion is that GDP and GDP per cgpdath will decline. On average,
annual GDP growth in the scenario period lies betw@6% and 2.5%. This is lower than in
the recent past, except for Global Economy. GDRvtira@iminishes primarily because of
declining employment growth. That is not the ordgson, however. Labour productivity
decreases slightly, due to a shift in the econamgatds services: service sectors experience
less productivity growth than manufacturing and@dture. Labour productivity growth is in
the rage of 1.1 to 2.1% per year. GDP per capiavr lies between 0.8% and 2.2% per year.
In time, GDP per capita growth slows down, as therelase in employment growth exceeds
that in population growth.

Ageing leads to a reduction in savings as a shamatmnal income: the elderly dissave.
Savings as a share of national income drop by 5684¢oints between 2000 and 2040. The
various demographic and economic developmentseiis¢knarios have a minor impact on the
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variation in savings rates. The question is howr#a interest rate is affected by ageing. This is
particularly relevant for the affordability of cagi-funded pensions systems. In our scenarios
the effect of ageing on the pattern of the rearigdt rate is unclear. Dissavings exert upward
pressure on the interest rate, but lower employmgewth exerts downward pressure.
Moreover, the rate of economic growth and the degfecapital mobility is important. In 2040,
the spread of the real interest rate over the swnig 1.7%-points. If economic growth is high,
the real interest rate could rise slightly. In Hvenarios featuring modest economic growth, the
real interest rates will decrease. This suggeststtie affordability of pension systems is related
more to the rate of economic growth than to thérmgmwrate or degree of capital mobility. The
EU-15 becomes a net borrower on the internatiomgital market. Capital is relatively
abundant in Asia, due to high savings rates. A0, a part of the savings In Asia flows to
the EU-15. The higher the degree of capital maghitite larger the inflow will be. This
depresses real interest rates in the EU-15.

A fourth conclusion is that global trade-liberatisa policies aimed at reducing tariff and
non-tariff barriers substantially increase the opes of countries. Together with high
economic growth in Asia, EU openness measuredas sl GDP increases from 30% to about
45% in Strong Europe and Global Economy. Globaldrberalisation seems to benefit trade
and transport, business services, and chemicalmaretals in the EU-15, at the expense of
capital goods and manufacturing. European agricutind food processing loses

competitiveness if agricultural trade is liberadise
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Appendix

This appendix presents more details of WorldScast, kit presents the production structure
with the relevant substitution elasticities. Secgdhgdresents the Armington elasticities in the
model, and finally, it gives an overview of the imatal and sectoral structure of the model
based on the GTAP database.

Production technologies

Sectoral production technologies are modelled atedeCES functions. The value of the
substitution parameter determines the substityt@ssibilities between input factors. The top
level, where the fixed factor is split off, is reét only for the sectors agriculture, energy
carriers and raw materials. For all manufacturind service sectors we assume constant
returns to scale in production. In the next levidhe production tree, value-added plus energy
carriers and material inputs are subdivided. THS@unction has a very low substitution
elasticity (.01), creating a Leontief structure eTrresting structure of the Material inputs has a
substitution elasticity of .60. We assume relativdgh substitution elasticities between Value-
added and Energy carriers (.50). The Value-addsthaes a substitution elasticity of 0.85
between capital and labour.

Sectoral production elasticities

All sectors Agriculture Energy Other raw materials
Fixed factor and rest 0.10 0.90 0.40 0.80
Nest of intermediates and nest of 0.01 0.30 0.01 0.01
value added/energy
Energy and value added 0.50 0.60 0.10 0.10
Capital and labour 0.85 0.85 0.85 0.85
Intermediates 0.60 0.60 0.60 0.60

Trade

Trade represents the difference between regionalyation and consumption. With respect to
trade, WorldScan adopts an Armington specificatéxmplaining two-way trade between regions
and allowing market power of each region. The detreasticity for manufacturing industries,
agriculture and raw materials is set at 5.6, basethe work of Hummels (1999). For services,
the elasticity is set at a lower level: 4.0. Bitatdrade depends on consumer preferences for
regional varieties of a good, and differences latiee prices. The latter depend among other
things on trade barriers. These are describeddpteh 3.
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Regional concordance between WorldScan and GTAP data

Germany

France

United Kingdom
Netherlands

BLU

Italy

Spain

Rest EU

Central Europe
Former Soviet Union
Turkey

United States

Rest OECD

Latin America and Caribbean

Middle East and North Africa
Rest World

Belgium-Luxembourg

Sweden, Denmark, Finland, Ireland, Austria, Portugal, Greece
Poland, Hungary, Rest Central Europe

Japan, Australia, New Zealand, Canada, Iceland & Norway, Switzerland

Central America and Caribbean, Mexico, Argentina, Brazil, Chile, Uruguay,
Venezuela, Colombia, Rest of South America
Rest of Middle East, Morocco, Rest of North Africa,

All regions in Africa (except Morocco and Rest of North Africa), all regions in Asia
(except Japan), and Rest of World

Sectoral concordance between WorldScan and GTAP

Agriculture

Energy
Other raw materials
Food processing

Consumption goods

Printing, paper and publishing
Chemicals and minerals
Metals

Capital goods

Transport services
Trade services
Communication
Construction

Financial services
Other business services
Other services

Paddy rice, Wheat, Grains, Cereal Grains, Non grain crops, Vegetables, Oil seeds,
Sugar cane Plant-based fibres, Crops, Bovine cattle, Animal products, Raw milk,
Wool, Forestry, Fisheries

Refined Petrol and Coal, Gas, Coal, Electricity

Oil, Minerals

Processed rice, Meat products, Vegetable Oils, Dairy products, Sugar, Other food
products, Beverages and tobacco

Textile, Wearing Apparel, Leather products, Wood products, Other manufacturing

Chemicals, Rubbers and Plastics, Mineral Products

Nonferrous Minerals, Ferrous Minerals

Fabricated Metal Products, Machinery and Equipment, Other Transport Industries,
Motor Vehicles and parts, Electronic Equipment

Water, Air and other Transport

Insurance, Other financial services

Gas manufacturing and distribution, Water, Recreational services, Government
services
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For expositional purposes, sectors are often coadhimto the aggregates presented in the table

below.

Sectoral aggregation of WorldScan sectors

Four aggregated sectors Eight aggregated sectors
Agriculture and food Agriculture and food
Energy and raw materials Energy and raw materials
Manufacturing Chemicals and minerals

Capital goods
Other manufacturing goods

Services Trade and transport

Business services

Other services

All 16 sectors
Agriculture

Processed food

Energy

Other raw materials
Chemicals and minerals
Capital goods
Consumption goods
Paper, printing and publishing
Metals

Trade services
Transport services
Communication
Financial services
Other business services
Construction

Other services
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