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Introduction?

Foreign direct investment (FDI) in services is nftaore important to supply foreign markets
than cross border trade. In spite of the importarideDI® , in particular in commercial services
sectors, theories and empirics on trade are muteiudeveloped than on FDI. Moreover,
researchers have developed large-scale computiagjenaral equilibrium (CGE) models to
analyse trade policies. These models are basedanoaoonomic theory, equilibrium
mechanisms, and the forward and backward linkagtgden various inputs and output
markets’® On the other hand, the general equilibrium effe¢sDI flows are not widely
examined in CGE modefs.

However, in analysing trade liberalisation policite® role of foreign direct investment
becomes increasingly important. Trade through fpreiommercial presence is much more
important than cross-border trade in services (ass 2000). Recently some economists have
conducted research on the microeconomic undergisrof FDI and have tried to incorporate
this in general equilibrium models. The work of Masen (2002) is leading. He has developed
theories of the behaviour of multinationals in ttdgcisions to service foreign markets by
exports or commercial presence. His microeconomispective fits into the origins of CGE
models. Some others have incorporated these tisdarf@GE models. Examples are the FTAP
model (Hanslovet al., 2000), Rutherford and his co-authors with severadlels (Markusest
al., 2005; Rutherforet al., 2005), and a version of the Michigan model (Browd &tern,

2001).

The main objective of this paper is to presentroadelling of FDI in WorldScan: CPB’s
computational general equilibrium model for the lda&conomy. The modelling work is based
on the ideas of Petri (1997) and Markusen (2002) agsume that a firm establishing an
affiliate abroad also transfers firm-specific knedde to that affiliate. This assumption implies
that capital is more substitutable between countsighin a specific sector than between sectors

within a country.
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2 FDI flows have mounted from 100 billion US$ in 1980 to about 600 billion US$ per year in the period 1998-2003. The
increase of FDI flows outpaced that of trade flows: FDI flows have increased by about 25% per year in the eighties and
nineties, while trade flows have increased annually by about 10%. Sales of foreign daughter companies have increased by
10% to 15% each year while GDP increased at most by 5% per year. Sources: Markusen (2002) and UNCTAD (2004).

3 Examples of these so called global CGE models are the GTAP model (Hertel, 1997), the Linkage model (Van der
Mensbrugghe, 2001), the Mirage model (Bchir et al., 2003), Michigan model (Brown and Stern, 2001), G-Cubed Model
(McKibbin and Wilcoxen, 1999), WorldScan model (Lejour et al., 2006), and the model of Rutherford (1999).

4 Recently, many empirical papers have been published on FDI flows and the productivity of FDI. See Blonigen (2005) for a
review of the empirical literature on the determinants of FDI and Rojas-Romagosa (2006) on the productivity effects and the
references included there.



Because FDI flows have different effects on theotas sectors in the economy, and affect
input and output markets, CGE models are a seitaiall for analysing FDI. The relevance of
FDI differs per sector. In some sectors foreigrspnee is relatively more important to serve
foreign markets than in other sectors. An exanplausiness services, where the needed
proximity between consumers and producers, reqtoresggn presence instead of cross border
trade. Moreover, policy proposals to facilitate FDé quite often sector specific and not
generic. Examples are the proposed Services Dieebti the European Commission, and the
GATS proposals to liberalise services trade byt#figO members.

Foreign affiliates also compete with domestic firmisheir home market, not only on output
markets, but also on input markets. Moreover, tpreiffiliates can transfer knowledge and
intangible capital to hired employees or providgfrintermediate deliveries. The question is
whether these so called FDI spillovers affect ttedpctivity of domestic firms. Given the
inter-sectoral and within-sectoral linkages, CGHlale are appropriate tools to analyze the
economic effects of these types of relationships.

As an application of our modelling of FDI in World&h, we analyze the economic effects of
increased FDI induced by the Services DirectivihenEU. This directive is a relevant exercise
for analysing FDI policies in WorldScan, since tasget sectorother commercial services
represents about 40% of the economy and the pslioyltilateral instead of unilateral. The
output of this application are four simulations eyhdeal with the lower and upper bound of the
expected FDI increases, analyse possible rent relnasgociated with FDI barriers and gauge
the effects of productivity differences betweerefgn and domestic capital.

Our application is based on the previous work by Kaal. (2004), who concluded that
intra-EU trade in other commercial services camgase by 30% to 60% and FDI by 20% to
35%. In a related study, De Bruighal. (2006), find that the induced-trade effect of the
Services Directive (including the country of origirinciple) could increase GDP in the EU by
0.3% to 0.7% and consumption by 0.5% to 1.2%. Ttadyais of Copenhagen Economics
(2005) on the Services Directive estimated that @D#d increase by 0.6% including trade
and FDI effects. This paper focuses exclusivelyheneconomic effects of FDI changes caused
by the Service Directive and therefore it completa¢he analysis of de Bruijgt al. (2006) on
the trade effects. These analyses were not takgher because we had to first model FDI in
an CGE model. Thus, the analysis of the FDI-indueféetts of the Services Directive is a
second purpose of this paper.

Services markets in Europe are fragmented. Notloetause the diversity in services is
large, but also because it is difficult for servireviders to supply foreign markets by
exporting or setting up a foreign establishmente Main reason is that every country has its
own regulation and regulation acts as a barriguli@iy or implicitly. A service provider has
to comply with the regulation of another countmggdahese regulations can differ from those
regulations he already complies with in his own becountry. Thus, FDI barriers have two



dimensions: the level of regulation in each couatny the inter-country heterogeneity in
regulation. In this paper, FDI barriers are takemf Koxet al. (2004). Service providers have
to accept these barriers because countries haivettre autonomy, but for EU countries
aiming at the free movement of services this isllyascceptable. Therefore the European
Commission (2004) has proposed the Services Dieatiorder to stimulate bilateral trade and
direct investment in commercial services; althoitgdxcludes transport and financial services.

Section 2 presents an overview of the literatur€ BE models on services liberalization
with FDI. Section 3 presents WorldScan. Sectioiséusses the modelling of FDI within
WorldScan, which includes the new treatment fordbmand and supply of capital, and the
inclusion of barriers to investing abroad. Produttidifferences between domestic and foreign
capital are highlighted in Section 5. This sectiso presents the modelling of these
productivity differences. Section 6 describes tben®mic results of simulating the FDI
induced effects of the Services Directive. Secfiaoncludes.

Empirical review of FDI in CGE models

Some CGE models have incorporated FDI to assedmiact of FDI flows related to services
trade liberalization. Lejour and Rojas-Romagosa0@Qoresent an overview of these models
and simulation outcomes. This section presents thain results.

The FTAP and Michigan models are based on the idé&etri (1997). He distinguishes
activities of domestic and foreign-owned firms. Hedels production linkages between the
headquarter and the foreign plant. The plant use®If inputs, intermediate inputs and inputs
from the headquarter. Consumer demand is not dffgrentiated by the place of production
(standard Armington), but also by the country ohevship. This allows for the possibility that
even foreign varieties in non-tradable sectorsarsumed.

FTAP contains four types of trade barriers. Itidtgtishes barriers to commercial presence
(primarily through FDI) from barriers to other madef service delivery; and additionally, it
distinguishes non-discriminatory barriers to mar&etess from discriminatory restrictions on
national treatment. Moreover, these services tia@eiers create rents that are assigned to
different agents. A key result of their simulatiethat the rents associated with services
barriers are substantial. Finally, it is importémtnote that in the FTAP model the production
structure and productivity levels are equal for dstit and multinational firms.

Dee and Hanslow (2000) use FTAP to assess theaveelahportance of services trade
liberalization with respect to the liberalizatiof agriculture and manufactures in the (then
forthcoming) Doha WTO round of negotiations. Thegdf significant overall world-wide
welfare gains, although these are mainly conceadrat non-OECD countries. Moreover, the
gains in services liberalization are as big asehetated to the combined liberalization of the



remaining barriers to trade in agriculture and nfiactured goods. The main results, however,
are driven by increased FDI flows from OECD cowe¥riowards emerging markets.

Brown and Stern (2001) adapt the Michigan Modehtmrporate relationships and data for
cross-border services trade and FDI. To model sesvbarriers they use a tax on capital and
labour. When a reduction in these taxes is simdjateey find both sizable but very variable
welfare effects (both positive and negative) betwddferent countries. They conclude that
these welfare effects are strongly associated thighcapability of a country to attract FDI as a
result of services liberalization. In one simulatithey exogenously increase the world capital
stock by 3%, and then, the welfare effects aretpesfor all countries. However, thed hoc
increase in the total capital stock is not a restitheir CGE model nor based on any empirical
assessment. It just follows the intuition thatsang real return to capital is likely, over time, t
increase the world’s capital stock.

Rutherfordet al. (2005) develop a small open economy CGE comparatiatic model of
Russia to assess the impact of FDI liberalizatiopart of its WTO accession. In their model,
they use the basic concept of Markusen’'s knowledgetal model. However, they do not
calibrate the full model, nor do they have the dataspecific knowledge-capital input. To a
large extent the foreign headquarter is not model\doreover, they do not model FDI flows
explicitly. Because of their one-country model, theduction of FDI barriers is directly
translated into an inward flow of FDI, regardledsother regions’ trade policies and FDI
stocks. This is the advantage of a one-country inbde will be different in global CGE
models. They also include Dixit-Stiglitz endogenqu®ductivity effects from FDI flows
derived frombusiness services liberalization. In the scenarios whereytbnly reduce FDI
barriers, welfare increases by approximately 2.48uivalent variation as percentage of GDP).
Although they directly link these relatively largeslfare gains with economies of scale in the
services sector, implicitly the result is drivendjiarge rise in FDI inflows.

Copenhagen Economics (2005) also applies the idéadarkusen’s knowledge-capital
model. They use their CGE model: CETM to assessntipact of the removal of the barriers to
the internal market for services in the EU. Althbugey use a different methodology and do
not explicitly model changes in FDI flows, theireyall results can be a useful reference for our
own results. When the overall effect of both tlaela-related and FDI-related effects of services
liberalization are accounted for, they find sigrdint welfare gains of around 0.6% and a GDP
increase of 33 billion euros.

A common feature of all these models is that thare gains derived by increased FDI related
to services liberalization are strongly associateth the net inflow of FDI. Countries that
experience a net positive inflow are likely to imase GDP and social welfare. This fact can
explain why the GDP gain for EU countries with telaly small net inflows is not significant.
Without an increase in the total stock of capit@hich can in turn produce a significant net



positive FDI inflow for must EU countries, it appeahat the GDP effects of increased FDI
flows due to services liberalization tend to be lkma

In addition, the inclusion of imperfect competitimalso a common feature of the CGE
models that explicitly account for FDI flows. Hovwey the welfare effects do not seem to be
directly related to the economies of scale, norgbesitive effects of an increased number of
varieties in consumption and production.

Another issue that affects the welfare results asvithe FDI barriers are modelled.
Generally, there are two approaches. One is tacigedhe revenue from the foreign capital tax
with the domestic rents generated by servicesdyarriThe second option is to assign this tax
revenue as an iceberg costs on FDI; consequeh#yeimoval of the tax will not diminish the
rents and welfare of domestic agents.

Finally, another mechanism that can introduce icamt welfare effects will be to model
domestic and multinational firms with different tadructures and productivity levels. This
approach will closely follow the theoretical work Markusen (2002) and, to the best of our
knowledge, has not yet been empirically appliedtter CGE models with explicit FDI flows.

WorldScan model

Characteristics of the model

WorldScan is a computational general equilibriundeidor the world economy, see Lejaair

al. (2006). The model version used in this papermistishes nine goods and services markets,
a labour market, and a capital market for eachh@®f3 countries and regions. All EU countries
are modelled separately, except for Belgium andelmbourg, and the three Baltic States,
Cyprus and Malta. Moreover, we distinguish the EchiStates, Rest OECD, and Rest of the
World. The 9 sectors are agriculture, energy (prynemergy and electricity), four
manufacturing sectors (high, high-medium, low-medand low technology), and three
services sectors (transport, other commercial sesvéind other services).

All goods and services are produced by using lgbmapital, and intermediate inputs, albeit
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 good substitutes (the elasticity of substitudquals 0.85). We consider the various
intermediate inputs as good substitutes, but therdardly any substitution possibilities
between the intermediate inputs, on the one hardicapital and labour, on the other hand.

Consumers demand the various goods and servicggravide labour and capital to the
firms. They consume goods and services in diffepeaportions, depending on their prices and
the income elasticities of these goods and servilesassume that the supply of labour is
exogenous. Because consumers save part of theinaahey are able to supply capital to
firms in return for non-wage income. Savings depemdhcome growth and demographic

® The MIRAGE model (Bchir et al., 2002) implements an experiment where FDI creates technological spillovers. In this
scenario, the welfare gains associated with increased FDI flows after liberalization are greatly expanded.
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characteristics. In the OECD countries, demographinly concerns ageing within the
population, which reduces savings.

Consumers own the capital stock, which is useghfoduction by firms. Equilibrium
between the supply and demand of capital deterntiveesser price of capitiln contrast to
the labour market, regional capital markets arerassl to be linked to each other. So if capital
is abundant in one region (and thus is relativeéxpensive), it is invested in another region in
which capital is scarce (relatively expensive). ldoer, there are some barriers to investing
abroad. Therefore, interregional capital mobilggduces, but does not eliminate, capital price
differentials between regions. In the latter casemmuld have one global capital market.

The regional goods and services markets are litdkkedch other. Not only the home
market, but also foreign markets determine demand fjood. Each region produces a different
variety of that good. Because we distinguish 23oregy there are 23 varieties for each of the 9
sectoral goods. In principle, consumers and pragutemand all these different varieties. The
demand for each of the varieties depends on isivelprice, the substitution possibilities
between the varieties, transportation costs, tbaaigers and preferences for the variety. If the
price of a particular variety goes up, demand déitrease in favour of other varieties. Hence,
total demand for each variety depends on the deragtiet home and foreign markets.

Modelling Foreign Direct Investment in WorldScan
Capital supply’

Allocation of capital

The allocation of total wealth in a region overtees and other regions takes place in two
steps® In the first step, the wealth of a region is aditerl across sectors as a function of the
relative rate of return on capital per sectorhi@ $econd step, the region of origin distributes
the sectoral capital stocks across the regiongstirthtion. Figure 4.1 depicts this decision tree

graphically.

® Specifically, the user price of capital is a function of the investment price times the sum of the real interest rate and
depreciation rate.

” The formation of the regional capital stock and its calibration is treated in Appendix A.

8 Some CGE models also make a distinction between portfolio capital and FDI. This may be relevant for some issues, but
we do not consider this to be of great importance for the subject of this paper: the opening of services markets. In our model,
wealth is defined as the value of the capital stock owned.
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The allocation of capital across sectors is locatdtie upper level of the decision tree, thereby
inducing that capital flows are less sensitiveiftetences in rate of return across sectors than
across regions. This decision structure capturegdtn that FDI knowledge capital will often
be sector specific (Markusen, 2002).

Each allocation step is characterised by a constasticity of transformation function
(CET). This CET function derives from maximizatiofithe return on the total capital
portfolio, R , under an aggregation restriction for capital lso&or the first level the
optimization problem reads:

max: Rg = er“"o Kso
S

oS (4.1)

-1 wS+ 1

given: kg = ZU/S,O“’S Kso
S

. With w® >0, ago>0andy ag, =1
S

with k denoting the capital stock volume anll the rate of return on capital net of taxes. The
subscripto is the region of origin of the capital stock asthe sector. The equations contain
two parameters: the preferences in the regionigirofor providing capital to a specific sector,
s, . and the elasticity of transformation betweenamsctw® . This elasticity of
transformation must be positive to insure a sysiéooncave isoquants. The system of
equations (4.1) can be solved with the Lagrangdoggtresulting in equations for the
allocation of capital across sectdrs:

rd
Kso =Ko 0spo [rs_h?] (4.2)

(o]

° Note that the CET function generally implies a loss in capital stock due to the allocation over sectors, i.e.
ko €D Kso-
S



and the net total rate of return to capital forriagion of origin:

1

WS+

rl = [Z Tso (rs“"o ) ws+1] (4.3)

From equation (4.2) the interpretation of the ét#tgtof transformation becomes apparent, i.e.
the relative change in the volume of the capitatisiper sector in response to a relative change
in the net rate of return on capital in that sectavo extreme cases can be distinguished:
for w® approaching infinity, capital mobility is perfesith an economy-wide uniform rate of
return and forw® approaching zero, capital mobility is lacking, sector-specific capital with
sector-specific rates of return. By specifying aipjee number for the elasticity of
transformation, imperfect capital mobility is assenHigher values fotw® imply more capital
mobility, i.e. capital allocation will be more sdéinge to differences in the net rate of return.

At the second level, the sectoral capital stocthefregion of origin is allocated across the
regions of destination. The maximization problenthi§ level is a variation on equations (4.1):

. K _ N
max. R0, s~ Z rs,od I(s,od
d

(4.4)

-1 wR+ 1
R R w1
given: ks,o = [z sod w Ksod w ] . with w® >0, Asod >0 andz Qgpog =1
d d

with d denoting the region of destination. Again, these equationtain two parameters: the
preference in the region of origin for a specific region ofidason , a oq 10 and the elasticity
of transformation between regions of destinatiof, Solving the maximization problem of
equations (4.4) yields the equation for the capital allocatidhe regions of destination:

N Wt

r

s,od
Ksod =Kso Tsod| —— (4.5)

S,0

and the net rate of return to capital for the region @filoper sector:

1

R+
rah :[Z Tsod (rs%d)wml]w ' (4.6)
d

% In general, the preference parameter for capital originating from the home region will be close to 1, which reflects the
home bias of international capital flows.



41.2

FDI liberalization in our model is implemented as a reduatihe tax on capital returns (i.e. a
rise in the return on capital in the region of destinatiGiyen the specified two-level CET-
function, the higher rate of return on capital will resailaihigher supply of capital to that
region. The magnitude of the response depends on the ekstiditransformation.

The net foreign income of a regiaris defined by the net reward for capital services:

Y= z z Fst\:,d Ksra = Z Fs.or Ks,or (4.7)

s d#r S O%r
with  denoting the net rate of return on capital cor:ébe depreciation.

The specification of the parameters
The preference parameters of the CET functionsalibrated on FDI-stock datalnverting
equations (4.2) and (4.5) to the preference paemmiand enforcing a unit adding up constraint

for parameters, we obtain:

S

N —(w”+]) K

— Rqsyo rS,O S,0
Aso

= , with Rgg, =— (4.8)
(S 1 S,0
ZRqS,O rs’\,lo (@D
s

R

with Rgg, denoting the share of each sector in the totatmeb capital in the region of origin,

and
~('+1) K
RAs od rsNod s,0d
Osod = = , with  ROgog = — (4.9)
S,0 —(DJR‘HL) S,0 ;0

N
Z Rds od 's,od
d

with Rggq denoting the sectoral specific share of the retarcapital of each region of
destination in the total return to capital in thgion of origin. These shares are exogenous and
their values are derived from OECD statistics,\¢éee Leeuwen and Lejour (2006).

No compelling information can be found in the engail literature on the values of the
transformation elasticities. Therefore, WorldScaliofvs the specification of other CGE-
models used for the study of FDI liberalizationeféfore, the results of our study are
comparable with the rest of the literature. Tablegives the elasticities of capital
transformation used in the FTAP-model (Hanskhal., 1999), the DART-model (Springer,
1998) and the model of Lee and van der Mensbru@@®@l). In line with these values,
WorldScan assumes a sectoral elasticity of transdtion equal to 3 and a regional elasticity of

transformation equal to 5.

1 van Leeuwen and Lejour (2006) describe the construction of the bilateral FDI stock data by sector, mainly based on
OECD statistics.



Table 4.1 Transformation elasticities from several CGE models

FTAP

Sectoral 6.0
Domestic versus Foreign 6.5
Regional 7.0
DART

Domestic versus Foreign 4.0
OECD versus non-OECD 2.0
Intra OECD-regions 8.0
Intra non-OECD regions 4.0
Lee and van der Mensbrugghe

Sectoral 2.0
Domestic versus Foreign 3.0
Regional 4.0

Source: FTAP(1999) assuming a rate of return on capital equal to 0.05, Springer (1998), and Lee and van der
Mensbrugghe(2001).

4.2 Demand for capital

Firms demand capital to produce goods and servidesinput of capital in production is
specified as a two-level CES-function. Figure 4epidts the capital input part of the production
function graphically. On the highest level of theduction tree, domestic capital is
distinguished from foreign capital. In productitmoth types of capital are aggregated by a
CES-function to one input factor capital. For t8ES-function the elasticity of substitution is
assumed to be 4, in accordance with the DART-m¢®{alinger, 1998} In the case of
reducing the user costs of foreign capital (SewiDirective), the demand for domestic capital
is reduced in favour of foreign capital becausetabfsom other EU countries becomes
relatively cheaper.

On the lowest production level, foreign capitalnfr&urope is distinguished from non-
European capital. A substitution parameter of &tsumed for this particular CES-functiin.

2 For additional information on the use of CES-functions in the production tree of WorldScan, see Lejour et al. (2006).
3 Empirical evidence on the elasticity of substitution between different types of capital is lacking. Instead, a substantial
degree of homogeneity for capital is assumed to be reasonable.

11
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4.3

4.4

Clearance of the capital markets

In the previous sections, the supply and demandtems are specified. Based on these
equations, the clearance of the capital marketdedormulated. For every region-sector
combination three capital markets exist: a margetibmestic capitak® , a market for foreign
capital from Europek ® , and a market for foreign capital from non-Eurok¥,. For every
market a different clearance rate of return wibhlee:

kSB(r2) =k22(r2)
kS5 (rEa) =Ko Ea) (4.10)

i ()=t 2)
which gives the following gross rate of returns:
f'sod =fsd, for o=d

lsod =fed, for o#d and ol Europe (4.11)

lsod = rgyd, for o#£d and o[nonEurope

with o denoting the region of origin andl the region of destination.
Tariff equivalent measures
Heterogeneity in regulation between regions isngpeidiment to FDI flows. The proposed EU-

directive lowers intra-EU heterogeneity in prodongrket regulation for services. In the
WorldScan model, this heterogeneity in regulatakes the form of an ad valorem tax rate on



capital returng,R. This tax rate differs by sector, importing coyrdnd country of origin, such
that:

_ R N
lsod = tu-ts,od )rs,od (4.12)

The revenues of this tax rate are returned in gisom fashion to the households of the region
using the capital for productid:

Td =2 t5ad Teod Ksod (4.83)
s d

The tariff equivalent measures are calibrated da fta the expected increase in FDI stock due
to the Services Directive, as documented in Koad. (2004). In an empirical analysis they
related the size of bilateral FDI stocks to theelexf FDI restrictions and heterogeneity in
regulations between the home and host country sfdisstical significant results are used to
assess the effect of the Services Directive, aia@dducing the level of FDI restriction and
heterogeneity in regulations, on the bilateral Biokks.

Productivity of foreign capital

Replacing domestic capital with foreign capital caise production output through two
channels? First, assuming the existence of separate domestidoreign firms, productivity
differences between these two types of firms maste®n average, foreign firms are more
productive than domestic firms and a shift to nforeign capital will therefore logically raise
total output. Second, the higher level of FDI tetbknowledge will not only remain within the
firm, but will spill over to other firms as well.of instance, competition will force domestic
firms to raise their standards and quality as well.

A review of the empirical studies about productiifferences between domestic and
foreign firms reveals mixed results: a large bamtifwof productivity differences is found
(Rojas-Romagosa, 2006). Often the productivityeddhces are a composition effect. The
foreign firms are on average bigger and more priddithan the average domestic firm, but
corrected for size the productivity differences lamgch smaller or negligible. In addition
foreign multinationals often acquire the most prddie domestic firms (cherry picking).

A straightforward way to incorporate separate ddimesd foreign firms in the WorldScan
model would be to specify two different productfonctions, as in other CGE models. The

* As an alternative to the tariff equivalent measures, an iceberg-type cost can be assumed. This is a cost that does not
generate rents nor tax revenues, and is comparable to the iceberg cost specification used in trade theory. In any case, both
formulations will be used and their results compared in Section 6.

*® See Barba Navaretti and Venables (2004).
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production function of the domestic firm would hal@mestic capital and labour as inputs and
a numeraire for Total Factor Productivity (TFP)dksy while the production function of the
foreign firm would have foreign capital and (don&stabour as inputs and a higher TFP level
compared with the numeraire TFP level. The valuetfis TFP level of the foreign firm should
be derived from empirical studies.

However, WorldScan assumes a hybrid firm using blotmestic and foreign capital for two
reasons. The first is that we do not have meanintgta to discriminate the production
functions for domestic and foreign capital. Mostestmodels therefore assume similar
production functions. The second is that it expahdsdimensions of the model substantially,
while this expansion does not give much additiamsights in our view. Other models have to
restrict the number of sectors to cope with thgdadimension introduced by foreign capital.
The only meaningful interpretation of productivifferences in the context of a hybrid firm is
the difference in marginal productivity between dmstic and foreign capital. However,
marginal capital productivity differs too much frahe productivity definitions used in the
empirical literature, to allow for a meaningful eension of the estimated parameters.

As a result of all the difficulties mentioned abpwe decided to model the productivity
effect of additional foreign capital in the formefternalities. Benczlet al. (2003) describe a
model for the Hungarian economy, which containsaapction function with foreign capital
externalities and is closely related to the WorktSproduction functior?

y=AglkF,kP,1) (5.1)

with y denoting the production output,a general homogenous production function of degree
one,| labour supply,k': and kP foreign (the aggregate of European and non-Eurgpaad
domestically owned capitah represents total factor productivity (TFP) whiokludes the

external effect of the foreign capital ratio:

S
A=l u™) e 52)
Equation (5.2) expresses the TFP ledehs the product of a scaling factor of outgy, the
constant exogenous TFP grovyztﬁ'zp , and the output generating externality impliedHwry

ratio of foreign owned capitak': , to total capitalk. We only have to add this externality term
to the TFP equation in WorldScan to construct équgb.2). This specification of the
production function implies homogeneity of firstgiee in the input factors. Foreign owned
capital is divided by total capital in order to a/scaling effects (otherwise larger regions

®we neglect sectoral and regional notation in the following equations.



would get higher productivity gains). A higher Fibtensity, i.e. foreign owned capital divided
by total capital, raises the TFP level.

A direct implication of equations 5.2 is a highepiact of FDI shocks for regions with a
higher FDI intensity. Countries like The NetherlapBelgium, Luxemburg, and Ireland will
benefit relatively more from FDI liberalisationvgn an identical FDI shock (see Table 6.1).

We have implemented this production function witfPTexternalities in WorldScan to
assess the productivity effects associated witkidorestablishments. Following a review of
the empirical literature on the productivity effecf FDI inflows, we take a value of 1.09 for
gamma (Keller and Yeaple, 2003).

An important conclusion of this literature is thla¢ productivity impact of FDI inflows in
the host country is conditional on the absorptiapacity of domestic firms. The evidence
suggests a positive relationship between the dpuedot level of the country and the
productivity impact of FDI inflows. The study by Ker and Yeaple is based on data for the
United States, and to be consistent with the evidem absorptive capacity, we assume that
this gamma value of 1.09 is an upper bound foretieeductivity effects’

As an illustration, in the study of Bencairal. (2003) they-parameter is calibrated to
actual Hungarian GDP growth data in the period 18@@3. This criterion resulted in a value
for gamma of approximately 0.

Finally, the gamma parameters are derived from enpayduction functions. In WorldScan
we use these values for sectoral specific extdigslineglecting possible spillovers between

sectors.
Liberalising commercial services in Europe

The European Commission proposed the ServicestiVego open up the national markets for
commercial services (except transport and finarsgalices). Koxet al. (2004) have estimated
that FDI in other commercial services could inceslg 20% (lower bound) to 35% (upper
bound) within the EU. They use an econometric apghdo measure the impact of
heterogeneity in regulation between countries tatdrial trade and investment in commercial
services. Subsequently they assessed the imptet &ervices Directive on differences in
regulation and calculated the impact on bilatefll &d trade in services. Appendix B presents
the bilateral increase in foreign capital stocksdmmercial services for nearly all EU Member
States?® The aim of this study is the analysis of the gahequilibrium effects of the intra-EU

" For details see Rojas-Romagosa (2006).

8 Benczur et al. (2003) define the foreign capital ratio as foreign owned capital divided by production output, while
WorldScan uses foreign owned capital divided by total capital. The reason is that in our recursive dynamic model the capital-
output ratio is not stable after shocking the size of foreign capital. This affects the size of the external productivity effect
differently for every period. This is an undesirable property of the model, which we avoid.

* Due to lack of data no results for Slovakia, Slovenia and Rest EU25 are available. We assume that for these countries the
FDI increase with their partner countries are the same as for the Czech Republic, Hungary, and Poland respectively.
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FDI increase stimulated by the Services Directass border trade in other commercial
services will also increase, but this is analyssghsately in De Bruijet al. (2006).

Table 6.1 Other Commercial Services sector in 2001

Value Specialisation non-EU
added?® Exports” Imports®  Openness® 4 EU capital® capital®
EU25 455 334.3 356.1 5.4 105.9 3.7 2.1
Germany 53.1 54.4 7.7 3.7 73.7 3.4 1.4
France 40.0 40.9 31.2 4.6 101.3 4.8 1.6
United Kingdom 44.5 78.6 58.8 6.4 188.9 2.4 3.6
Italy 51.9 29.0 36.2 3.7 89.2 0.2 0.1
Spain 41.8 13.6 134 35 82.3 1.4 2.6
Netherlands 45.4 28.9 31.5 9.0 149.1 8.7 3.8
Belgium- 37.0 19.6 23.2 14.4 92.1 33.0 16.5
Luxembourg
Denmark 32.2 7.2 5.3 8.2 97.2 13.3 14.7
Sweden 41.8 14.9 14.7 9.5 1275 6.8 4.9
Finland 31.2 3.0 4.7 4.8 50.6 4.1 0.4
Ireland 33.6 13.6 29.1 24.8 134.1 15.4 12.4
Austria 53.8 13.0 11.6 8.0 137.6 2.4 0.6
Greece 385 2.8 3.4 2.9 95.9 2.0 0.7
Portugal 40.5 2.6 2.3 2.5 72.2 10.1 2.1
Poland 39.6 2.7 3.2 2.3 54.9 2.9 0.7
Czech Republic 33.6 2.1 2.5 4.6 45.3 9.1 1.3
Hungary 42.7 2.6 3.3 7.0 64.5 7.4 4.3
Slovakia 32.8 1.0 1.4 6.9 54.0 5.1 0.6
Slovenia 35.2 0.8 0.8 5.8 57.1 1.8 0.2
Rest EU25 40.0 3.1 1.6 11.8 133.7 3.3 2.6
United States 48.2 137.5 108.5 1.7 134.3 1.4 0.5
Rest OECD 40.0 109.1 120.1 2.5 73.2 0.4 0.7
Non OECD 31.3 144.4 140.6 4.3 91.3 3.5 4.3

Source: Dimaranan and McDougall (2004), Van Leeuwen and Lejour (2006) and own calculations.

% Value added of other commercial services as share of GDP in the region.

® value of exports and imports in other commercial services expressed billions US$ (includes intra-EU trade).

¢ Share of exports in production in other commercial services.

d Specialization is characterised by the Balassa index. The index compares the share of other commercial services in total exports in a
country towards that share in the world economy. If the index exceeds 100 , a country is relatively specialized in exporting other
commercial services.

€ Share of the foreign capital stock (owned by other EU member sates or non-EU countries) in the total capital stock in the sector other
commercial services.

Table 6.1 presents some characteristics of the olramercial services sector in Europe in
2001. Other commercial services account for abb% 4f the economy. This share is
substantially higher in countries like Austria,r@any, and Italy. On the other hand, in
Belgium-Luxembourg, Denmark, Finland, Greece, hrdleand in most of the New Member
States (NMSYC it is substantially lower. For the EU25 only 5%sefvices production is

2 1n WorldScan the NMS region consists of Poland, Czech Republic, Hungary, Slovakia, Slovenia and Rest EU25.



6.1

exported. In Ireland commercial services are exopplly internationalized. Belgium-
Luxembourg, the Netherlands, Austria, and Denmago#d also relatively much services.

The share of foreign capital is large in Belgiuneninark, Netherlands, and Ireland. For the
EU as a whole it is on average 5.8% in the sedtwracommercial services. On average most
of the foreign capital stock is owned by other Etirens. This observation implies that an ex
ante increase in intra-EU FDI of 20% to 35% wil/Ba modest effect on the total capital stock

in other commercial services in each Member State.

Benchmark scenario

The benchmark scenario assumes increases in bllatta-EU FDI stocks according to the
lower bound increase of Kaet al. (2004). The average increase in FDI stocks is 2096. The
increase in FDI stocks is simulated in WorldScardwering the taxes on capital, see equation
(4.11). In the benchmark scenario we assume thaettaxes generate revenues for the host
country. Furthermore, we assume that extra forefgital does not generate extra
productivity. Section 6.2 relaxes these last tagsuanptions and discusses also the results of the
upper bound scenario.

This subsection presents first the results of catiibg the tax equivalents and the impact of
eliminating these tax equivalents on the user aafstapital. Then we discuss the effects on the
demand for domestic and foreign capital and outpother commercial services. Finally, the
macroeconomic effects are presented.

The increase in FDI flows due to Services Directs/simulated by lowering the tax
equivalent. We have calibrated the values of thesequivalents in such a way that the
elimination of the tax equivalent increases thatbilal FDI stocks by the numbers presented in
the appendixex ante. These numbers are derived by Kebal. (2004) in their analysis of the
Services Directive on bilateral services trade Bbtlflows. The changes in the tax equivalents

are presented in the first column of Table 6.2.

Table 6.2 shows that the tax shock (or eliminatibthe tax) is absorbed for about 50% in
lower prices for EU capital from other member staféhe price of domestic capital decreases
slightly for most NMS, but increases for most oildmber states. The relative large increases
in the Netherlands and Portugal imply a higher ageruser cost of capital. For Belgium-
Luxembourg, Denmark and Ireland the large pricegase in domestic capital does not lead to
higher average user costs of capital, becauseedéthe share of foreign EU capital in these
countries and the fact that the user costs ofdarg&U capital decline.
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Table 6.2 User costs of capital inputs in Commercial Services for the lower bound Services Directive

User cost of User cost of EU User costs of User costs of

Tax shock domestic capital capital non-EU capital total capital

Germany -9.9 0.1 -4.7 0.9 -0.1
France -9.8 -0.4 -4.9 0.7 -0.7
United Kingdom -8.3 0.2 -4.6 0.5 0.0
Italy -10.8 0.0 -4.8 1.1 0.0
Spain -15.7 -0.2 -8.7 0.5 -0.4
Netherlands -7.8 0.6 -3.5 0.7 0.2
Belgium-Luxembourg -10.2 0.8 -5.9 0.4 -1.4
Denmark -11.8 0.9 -6.3 0.6 -0.2
Sweden -12.4 0.1 -6.5 0.8 -0.3
Finland -13.5 -0.4 -6.9 1.4 -0.9
Ireland -9.3 0.1 -4.9 0.4 -0.6
Austria -20.6 -0.4 -10.6 1.9 -0.8
Greece -13.5 0.0 -6.3 1.2 -0.1
Portugal -14.4 0.9 -7.0 1.7 0.4
Poland -18.0 -1.1 -9.3 14 -1.6
Czech Republic -14.6 -1.0 -7.6 1.2 -1.7
Hungary -16.7 -1.1 -9.4 0.8 -1.7
Slovakia -13.5 -0.5 7.1 1.5 -0.8
Slovenia -13.9 -0.1 -7.3 1.7 -0.3
Rest EU25 -21.7 -1.1 -11.7 0.9 -1.7

Source: WorldScan simulations. Numbers are percentage differences from the baseline in 2040.

The changes in the user costs of capital affectiéimeand for capital from the various home
countries. Table 6.3 shows that capital from otlmemtries increases, but the share of domestic
capital decreases. Proportionally the effects anettic capital are much smaller than on
foreign capital, but in absolute size the effeces@mparable due to the modest role of foreign
capital in total capital in commercial servicesr Belgium-Luxembourg, the Netherlands,
Denmark, Ireland and Portugal the relative decreademestic capital is larger. This reflects
their capital outflow. Although on average the shafr EU capital increases by 18.5% in the
member states (domestic capital excluded), thé ¢afital stock only increases by 0.3%. This
is not surprising: savings are not affeéteahd thus, liberalising FDI only affects the
distribution of the total capital stock between mbies. Because capital in Europe becomes
cheaper, capital from other, mainly OECD, countigesttracted to fulfil the extra demand for
capital.

The variation in results over countries dependthemet capital inflows, the specialisation
in commercial services and the share of foreigrtabpwnership. Table 6.3 shows that the
output of the commercial services sector decreslgggly in the Netherlands, Denmark, and

2 Lejour et al. (2006) explain that the change in the savings rate is an empirically estimated function with GDP growth and
changes in the composition of the population as explanatory variables. From their empirical analysis it follows that the
interest rate (or user cost of capital) has no significant statistical relation with changes in the savings rate. From the theory
the effects of the interest rate on savings is ambiguous because of countervailing income and substitution effects.



Portugal. For the other countries, the increasmpital stimulates an increase in the production
of commercial services.

Changes in capital inputs correspond directly tangfes in outputs, which are
approximately one-third of the capital input chasmgehe highest increases in capital inputs are
found in the NMS (New Member States), while cdmitatracts in the Netherlands and
Portugal.

Column 2 in Table 6.3 shows that the foreign c&pitféows for commercial services have
increased substantially (between 10 en 50 %). ddrisesponds to the bilateral increases in
foreign capital found by Kogt al. (2004) presented in appendix B. This is not saipgi
because the tax shocks presented in Table 6.2aaesllon their results. Because the capital
outflows are also increasing with roughly the sam®unt for most EU countries, the net
capital stock will not change substantially. Thisadl changes in the net inflows of FDI is a
crucial determinant of our results. As was hightéghin Section 2, previous CGE models only
found substantial welfare gains when there wer&iged=DI inflows.

Table 6.3 Capital inputs and output for Commercial Services for the lower bound Services Directive
Domestic capital EU capital non-EU capital Total capital Output
EU25 -0.7 18.5 3.1 0.3 0.1
Germany -0.7 16.7 4.3 0.1 0.0
France -0.7 16.0 3.4 0.9 0.2
United Kingdom -0.6 13.2 2.1 0.0 0.0
Italy 0.0 18.9 53 0.0 0.0
Spain -0.4 243 25 0.4 0.1
Netherlands -1.9 12.7 3.5 -0.2 -0.1
Belgium-Luxembourg -7.3 16.2 1.9 1.3 0.4
Denmark -4.0 18.7 3.0 0.1 -0.1
Sweden -1.5 211 4.0 0.3 0.1
Finland -1.0 27.0 7.1 11 0.2
Ireland -2.1 13.7 2.0 0.5 0.2
Austria -0.6 42.8 9.8 0.9 0.2
Greece -0.2 23.3 5.7 0.0 0.0
Portugal -2.2 30.1 8.7 -0.8 -0.2
Poland -0.3 34.0 7.1 19 0.6
Czech Republic -0.8 27.3 6.0 1.7 0.6
Hungary -0.6 28.2 3.6 1.7 0.7
Slovakia -0.3 28.2 7.5 0.7 0.4
Slovenia -0.3 30.6 8.6 0.2 0.1
Rest EU25 -0.7 36.3 4.4 2.2 0.7

Source: WorldScan simulations. Numbers are percentage differences from the baseline in 2040.
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In our application, the main change is on the casitjpm of capital ownership, with an increase
of foreign capital and a decrease of the shar@wofastic capital’ The inflows and outflows of
capital are determined exogenously and dependamtize scenario, i.e. lower or upper bound.
This additional output in commercial services witlly partly be absorbed by the domestic
market; the rest has to be exported, while the mspaf commercial services will decline. EU
producers set lower output prices for commercialises compared with the global market
price to increase their foreign market shares.

Table 6.4 Macroeconomic effects for the lower bound Services Directive

GDP National Income Exports Imports
EU25 0.1 0.0 0.0 0.0
EU15 0.0 0.0 0.0 0.0
Germany 0.0 0.0 0.0 0.0
France 0.2 0.1 0.4 -0.1
United Kingdom 0.0 0.0 -0.1 0.0
Italy 0.0 0.0 0.0 0.0
Spain 0.1 0.0 0.1 0.0
Netherlands -0.1 0.0 -0.3 0.1
Belgium-Luxembourg -0.1 0.3 -0.6 0.2
Denmark -0.2 0.0 -0.5 0.1
Sweden 0.0 0.0 0.0 0.0
Finland 0.1 0.1 0.2 0.0
Ireland -0.1 0.0 -0.2 -0.1
Austria 0.2 0.1 0.3 0.0
Greece 0.0 0.0 0.0 0.0
Portugal -0.2 0.0 -0.5 0.1
New Member States 0.5 0.2 0.7 -0.1
Poland 0.5 0.2 1.2 -0.4
Czech Republic 0.5 0.2 0.5 0.1
Hungary 0.5 0.2 0.7 0.1
Slovakia 0.3 0.1 0.4 0.1
Slovenia 0.0 0.0 0.1 0.0
Rest EU25 0.5 0.2 0.6 0.0

Source: WorldScan simulations. Numbers are percentage differences from the baseline in 2040.

The macro effects for the lower bound Services dive can be found in Table 6.4. The

change in GDP is modest for all European counthiesyeen-0.2 and 0.5. Belgium-
Luxembourg, the Netherlands, Denmark, Ireland amtugal face a small GDP loss because of
a reduction in exports and capital outflow. Mosthadse countries are specialized in
commercial services, measured in terms of relatiyorts (see Table 6.1). The shift from
exports to sales of foreign establishments coulsedhis effect. However, the GDP decrease in
these countries is compensated by a rise in then®to their FDI abroad, which increases

2 This change in the share of foreign capital is crucial to our outcomes when we assume productivity differences between
domestic and foreign capital.
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national income and consumption. For most countré®nal income changes are not visible at
the first digit level, and a few countries expecdem very modest increase.

Alternative scenarios

Table 6.5 shows the changes in GDP for three vanision the benchmark scenario: an upper-
bound scenario, an upper bound scenario in whiehatkh equivalents do not generate revenues,
and a lower-bound scenario with productivity eféect

The first scenario considers the upper bound sienhthe Services Directive, i.e. the
maximum change in foreign capital due to this Qtikec As for the benchmark scenario tax
equivalents on intra-EU bilateral capital stocks @liminated. In this scenario, the values of the
tax equivalents are calibrated at a higher levaah in the benchmark scenario such that the
elimination of the tax equivalents mimics the FRick increases according to the upper bound.
Intra-EU FDI increases by 35% on average inste&0&§ (see Koxt al., 2004). The third and
fourth column of Table 6.5 present the GDP ancomatiincome effects, respectively. The
effects are about twice as large as the effediseofower bound scenario. However, even these
effects are modest. The largest GDP gains are wdxséor the NMS, Austria, and France.
United Kingdom, Belgium-Luxembourg, the Netherlandenmark and Portugal face small
GDP losses. The NMS and Belgium-Luxembourg expegédhe largest income gains.

The second scenario considers the impediments tdl¢is to be of a kind iceberg cost type

as is commonly modelled for trade flows; part @& fbreign capital is lost (or becomes less
efficient) as a result of the transfer from oneil@ago other regions. The price of capital is
raised with the same amount, keeping the valubeofdreign capital flows constant. This
scenario addresses a discussion issue in Sectiom4his formulation, the FDI barriers do not
create rents for the host country. This alternadippecification increases the GDP and national
income somewhat compared to the benchmark (seenadbuand 6 of Table 6.5), because costs
for investing abroad are eliminated, without a lokgent income. This specification of FDI
liberalisation increases GDP gains, because ext¢fficiencies are removed. In the tax-
specification of FDI barriers, income is reducee tlulost rents. In the iceberg-specification
the barriers do not generate income such thatdiisation does not imply an income loss. In
particular, the larger EU countries seem to beffiefit liberalising FDI in commercial services
in this specification. For the EU as a whole theRGgain is about 0.4% and the gain in national
income is nearly the same. All member states taisie production and income. The largest
gains are still for the NMS, Belgium-Luxembourg,sMia and France. For most of the
countries facing GDP losses in the tax specificatteDP increases are modest. An exception is
Belgium-Luxembourg, where there are relatively higBP gains for this scenario. Although

the barrier itself for inward EU capital was relaty low, the income loss was relatively large
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because of the high share of foreign EU capit@lefgium-Luxembourg. If the barriers do not
create rents, the income loss vanishes by definiti

Table 6.5 Effects of different FDI liberalisation scenarios on GDP and national income (NI)
2040 Lower-bound Upper bound Upper bound and no Lower bound and

(Benchmark, revenues from tax productivity effects

see also Table 6.4) equivalents

GDP NI GDP NI GDP NI GDP NI
EU25 0.1 0.0 0.1 0.1 0.4 0.3 0.8 0.8
EU15 0.0 0.0 0.1 0.1 0.3 0.3 0.7 0.7
Germany 0.0 0.0 0.0 0.0 0.3 0.3 0.6 0.6
France 0.2 0.1 0.3 0.1 0.7 0.5 1.3 1.2
United Kingdom 0.0 0.0 -0.1 0.0 0.1 0.1 0.3 0.4
Italy 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1
Spain 0.1 0.0 0.1 0.1 0.3 0.3 0.7 0.6
Netherlands -0.1 0.0 -0.2 0.0 0.1 0.2 0.9 1.0
Belgium-Luxembourg -0.1 0.3 -0.1 0.5 0.5 11 1.8 2.0
Denmark -0.2 0.0 -0.3 0.0 0.1 0.3 1.2 1.4
Sweden 0.0 0.0 0.0 0.0 0.3 0.3 1.0 1.0
Finland 0.1 0.1 0.2 0.1 0.4 0.3 1.2 1.2
Ireland -0.1 0.0 -0.1 0.0 0.2 0.3 0.7 0.8
Austria 0.2 0.1 0.4 0.2 0.6 0.4 1.4 1.3
Greece 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2
Portugal -0.2 0.0 -0.3 0.0 0.0 0.2 0.9 0.9
New Member States 0.5 0.2 0.8 0.4 1.2 0.8 1.8 1.5
Poland 0.5 0.2 0.9 0.4 1.2 0.8 1.9 1.6
Czech Republic 0.5 0.2 0.8 0.4 1.2 0.9 1.8 1.6
Hungary 0.5 0.2 1.0 0.4 15 1.0 2.0 1.7
Slovakia 0.3 0.1 0.5 0.3 0.7 0.5 0.9 0.8
Slovenia 0.0 0.0 0.0 0.0 0.1 0.1 0.4 0.3
Rest EU25 0.5 0.2 1.0 0.5 1.3 0.9 2.2 1.8

Source: WorldScan simulations. Numbers are percentage differences from the baseline in 2040.

The third scenario considers the productivity dffgfcextra foreign capital on the productivity
of the domestic firms using the specification iti8m 5. These effects are substantially larger
than in the previous scenarios. This is not surgigiven the fact that gamma is 1.09 (equation
5.2) and the ratio of the foreign capital stockhe total capital stock in other commercial
services is about 5%, resulting in a value foretlsesticity of the foreign capital stock on
productivity of 6.5%. This suggests that a FDI @ase of about 20% would imply a value
added increase of about 1.3% in other commercigicss, resulting in a GDP increase of
about 0.6%.

The country effects vary widely. First of all, tiierease in the inward foreign capital stocks
per country varies (as for all simulations). Ithe largest for Austria, Finland, NMS, and some



Mediterranean countries. Second, the share of mhfeaeign capital in commercial services
varies (see Table 6.1). As a result the elastafitipreign capital to productivity differs per
country (equation (5.2)). Finally, the increasé& Dl exerts a downward pressure on the price
for capital and production in commercial servicEse size of this effect varies per country and
leads to changes in the allocative efficiency aidoction.

It is obvious that the introduction of externaleeffs in productivity due to extra foreign
capital magnifies the economic effects of facilitgtforeign services establishments in Europe.
The estimate of gamma is crucial here. As explaindgbjas-Romagosa (2006), the value we
have chosen is a rough estimate (and upper bodimtpductivity effects of inward FDI based
on Keller and Yeaple (2003). Moreover, it is expécthat this value varies between countries.
Therefore, these results point to the large paikgtins associated with increases in
productivity, but we are less sure about the peegismerical impact.

Conclusions

We have modelled FDI in WorldScan by introducinggaital stock in production composed of
domestic and foreign (EU and non-EU) capital. is thay we avoided the complications of
extra varieties based on capital ownership ashardEGE models. As a result we are able to
distinguish more regions and sectors. We are ceordithat the modelling fits best to the
availability and quality of the data. However, theroduction of product varieties based on
ownership as in other models could increase webigirine love-of-variety effects.

In our application of the Services Directive, tlwmomic gains of liberalising FDI in other
commercial services are modest, from 0.1% for tH@%as a whole (if the barriers are low and
do generate income rents), up to 0.4% (if the begrare high and are cost creating). Opening
up European services markets by facilitating thaldishment of foreign affiliates increases the
share of foreign capital in services, but it doesimprove substantially the allocative
efficiency. Capital becomes slightly cheaper, big toes not increase the supply of productive
capital, since the lower price of capital doesefact savings.

The results of other CGE studies with multi-countrgdels show a similar pattern. Overall
effects are modest, and only countries with larBéiRflows benefit significantly. If FDI
barriers are specified as non-tariff/tax barrigbgralising FDI implies larger effects, as
expected, but the macro gains of liberalising Fi2l still modest.

However, if foreign capital increases productivigjther because foreign establishments are
directly more productive, or because they induaalpctivity spillovers to domestic firms, the
economic effects of liberalising FDI increase sabsally. The size of these productivity
effects is uncertain. In most cases foreign afélsare more productive than the domestic firms
in the host country. Moreover extra competition apilovers by inter industry linkages could
increase productivity. The empirical literature gests that these effects are country and sector
specific and in particular good data on commemgalices are lacking. In this paper we used

23



the results from Keller and Yeaple (2003). Then GIDB national income could increase by
about 0.8% on average in the EU25 for the benchicesk.
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Appendix A: Modelling the regional capital stocks

This appendix contains a description of the cagitatk formation and its calibration.

Dynamics of capital formation

The capital stock of a region accumulates andishdy definition an inter-temporal process. In
the region owning the capital stock, all savingsaaded in the form of investment goods and
services to the depreciated capital stock of thieeotiperiod:

Ky g = (1= O)ko + 2L

o,t+1 ~ (A.1)
o,t

with the value of the savingS, being deflated by the macro investment ppge and
o denoting the depreciation rate. In the next petioid, new capital stock is allocated over the
capital demanding sectors and regions and thenfas@doduction.

Calibration of the capital stocks

The calibration of the initial capital stocks isskd on data for the capital-GDP ratio. The
capital-GDP ratio is assumed to be a reliablesdtatand can be derived from the OECD
analytical database for OECD regions (2002), amyivisn for non-OECD regions by the
DART-model (Springer, 1998¥.Using the usual unit price convention for the Btveent

price p; and the GDP price in the base year, the capitakstould be directly derived from the
capital-GDP ratio (the macro GDP values are knawmfthe GTAP database). However, in
the WorldScan model it is more convenient to userdite of return on capital. The information
on the capital-GDP ratio is therefore translatad mte of returns, using data for the capital
income share from GTAP (Dimanaran and McDougal3)0First, the rate of return is
expressed as the ratio of the capital rewfdand the value of the capital stock. Since we
assume thap, =1, then:

RY ok

prke  prk

=T, (A.2)

Second, the terms of the ratio are expressed in GIB (or roughly equivalent, value added):

RNV

R (A3)
ke /Yo"

r

% The DART model uses modified capital stocks and GDP values from the GTAP database.
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again using the unit price convention for the po€&DP. Equation (A.3) gives the relation
between the rate of return and the capital-GD® rati

However, in order to enforce a stable relationg@fween the capital stock and GDP, only
the rates of return relative to a numeraire regieimposed and the global capital stock is
assumed to be in a steady state. The Solow growtiehis used to derive the condition for this
global steady staté

0

a
i =310 +— 4180 [P A4
Z r Z( r RK /YVA rj r ( )

r r

with i, denoting the volume of investmed, the rate of depreciatioa? the growth rate of
total factor productivity (divided by the capitaktiome share)s? the growth rate of labour
supply, andk; the demand for capital. This additional restristicombined with the relative
rates of return, yields a unique solution for thees of return and is used to calculate the
corresponding initial capital stocks.

2 Using of the Solow growth model is rather pragmatic. The production function in WorldScan differs from the production
function in the Solow growth model, and the Solow model involves only one region.



Appendix B: Bilateral increase in foreign capital stocks in commercial services

Denmark (DNK)
Greece (GRC)
Sweden (SWE)

United Kingdom (UKG)
Austria (AUT)
Belgium-Luxembourg (BLX)
Finland (FIN)

France (FRA)
Germany (GER)
Ireland (IRE)

Italy (ITA)

Netherlands (NLD)
Portugal (POR)

Spain (SPN)

Czech Republic (CZE)
Poland (POL)

Hungary (HUN)

DNK

22.0
18.5
19.6
20.1
19.5
22.2
18.5
21.7
15.8
22.6
16.8
21.6
23.6
23.8
30.7
29.2

GRC
27.3

23.1
22.9
30.7
24.8
28.2
25.0
25.5
22.3
30.3
25.0
23.1
24.3
23.6
25.1
23.6

SWE
25.1
24.4

21.5
26.3
19.5
24.3
19.3
24.6
20.7
24.8
19.2
25.6
23.8
29.2
28.6
26.0

UKG
17.0
15.0
12.3

17.9
14.3
14.2
13.7
15.6
13.3
18.1
12.3
17.8
10.9
18.9
21.7
18.9

AUT
47.2
52.6
46.8
47.6

48.6
46.1
45.0
46.8
44.5
46.4
43.3
48.6
51.0
47.3
43.0
53.2

BLX
20.0
20.0
13.4
17.4
21.9

19.0
13.9
18.5

15
195
135
19.3
19.7
20.9
225
20.9

FIN
34.0
34.7
29.5
28.7
30.8
30.4

27.1
29.8
30.3
33.0
26.0
30.5
315
29.3
32.4
31.5

FRA
21.4
22.6
15.6
19.1
20.7
16.3
18.1

22.1
195
18.1
15.0
21.8
21.8
21.7
20.1
22.8

GER
21.3
19.8
17.7
17.9
19.3
17.7
17.6
18.9

18.3
20.7
15.6
15.6
19.6
15.2
22.4
20.4

IRE
14.3
15.5
12.6
14.4
15.8
13.0
17.0
15.2
17.1

20.7
13.6
15.9
16.5
18.6
25.8
20.7

ITA
23.8
26.2
19.3
21.9
20.5
20.2
223
16.4
22.2
23.4

19.6
25.3
23.8
24.3
21.3
25.3

NLD
16.3
19.2
12.1
14.4
15.6
12.5
13.7
11.6
15.5
14.7
18.0

16.1
16.3
19.2
15.9
17.9

POR
30.5
26.7
27.9
29.4
30.4
27.8
27.6
27.8
24.9
26.3
33.1
25.5

29.0
24.3
27.8
27.2

SPN
33.7
29.1
27.3
23.6
33.9
29.3
29.8
29.0
30.0
28.1
32.7
26.8
30.1

31.2
37.3
30.0

CZE
34.8
29.3
33.5
32.4
31.1
31.4
28.4
29.8
26.5

3.1
34.1
30.6
26.3
32.1

27.3
28.5

POL
48.1
37.2
39.4
41.7
33.3
39.5
38.0
34.6
40.2
44.7
37.6
33.8
36.3
44.6
33.8

31.5

HUN
39.1
28.3
29.3
31.4
36.0
30.4
29.6
29.9
30.7
321
34.1
28.3
28.2
29.9
27.5
24.0
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