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Introduction 1

Foreign Direct Investment (FDI) flows have mountex 100 billion US$ in 1980 to about
600 billion US$ per year in the period 1998-2008e Thcrease of FDI flows outpaced that of
trade flows: FDI flows have increased by about 2%year in the eighties and nineties, while
trade flows have increased annually by about 108esSof foreign daughter comparfiésve
increased by 10% to 15% each year while GDP inegeas most by 5% per yedr.

These numbers are stunning. Foreign commerciaépoesis becoming more and more
important for serving foreign markets and to rediecosts of production. The speed of these
developments is one of the eye-catching charatitsrisf globalisation. Foreign commercial
presence, whether it is established by new investioreby acquisitions, increases the ties
between national markets. The financing and manageof firm establishments, the sources
of the inputs, and destination of production aredoging more and more international.

Several developments underpin the acceleratingfleidk. First, many industrial countries
have abolished or at least reduced barriers torthwBI since the eighties. Second,
technological developments have improved transpont@and communication possibilities; the
most prominent example is ICT. Travelling and comination over larger distances has
become easier and cheaper. As a consequencepinbs@asier to use available endowments
in other countries. Third, trade liberalization raatlpossible to outsource parts of production
processes to other countries. Because firms wegdp these processes under control, they
often choose for foreign establishments insteatbofracts with foreign suppliers.

Although FDI is becoming more and more importanthi& world economy, it is not widely
examined’ Theories and empirics on trade are much furtheeldped than on FDI.
Researchers have developed large-scale modelslysarirade policies. These models are
based on microeconomic theory, equilibrium mechasjsand the forward and backward
linkages between various inputs and output markets.

However, in analysing trade liberalisation policite role of foreign direct investment
becomes increasingly more important. Trade thrdagéign commercial presence is much
more important than cross-border trade in ser(ikassenty, 2000). Recently some economists
have conducted research to the microeconomic umaengs of FDI and have tried to

! This is a background paper for the project on the European Market for Services. In this project we assess the economic
consequences of the proposed services directive by the European Commission. Therefore we have modelled FDI in our
AGE model WorldScan, see Lejour et al. (2007 forthcoming). This paper discusses the relevant literature.

2 The terms daughter company, foreign commercial presence, foreign affiliate, and foreign plants are used interchangeably.
% Sources: Markusen (2002), and UNCTAD (2004).

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.

® Examples of these so called global AGE 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 models of Rutherford (1999).



incorporate this in general equilibrium models. Tk of Markusen (2002) is leading. He has
developed theories of the behaviour of multinatismatheir decisions to service foreign
markets by exports of commercial presence. Hisgaimonomic perspective fits into the origins
of AGE models.

Because FDI has different effects on the varioatose in the economy, and affects input
and output markets, applied general equilibrium et®dre an appropriate tool for analyzing
FDI and FDI policies. It is of course also possitlenalyse the macro effects of FDI on output
and productivity in other types of models. Howevbese analyses do not take account of the
effects on the structure of the economy. The relegaf FDI differs per sector. In some sectors
foreign commercial presence is relatively more inguat to serve the foreign market than in
other sectors. An example is business servicesianthe required proximity of consumers and
producers asks for foreign presence instead oEdyosder trade. Moreover, policy proposals to
facilitate FDI are quite often sector specific arod generic. Examples are the Services
Directive by the European Commission, and the GAllgposals to liberalise services trade by
the WTO members.

Foreign affiliates also compete with domestic firabgheir home market. Not only at the
output market, but also at the input markets, for labour and intermediate inputs. Moreover,
foreign affiliates can transfer knowledge and igiate capital to hired employees or providers
of intermediate deliveries. It is the question toatvextent these so called FDI spillovers affect
the productivity of domestic firms. AGE models apgpropriate tools to analyze the economic
effects of these types of relationships.

We review these models in section 2. We do not oahiew the modelling of FDI, but also
discuss the underlying FDI data, the barriers td, BDd the simulation results. Section 3

summarizes and draws some lessons.

FDI in AGE models

Capital mobility and real rates of return

In most applied models, FDI is not modelled exgiiciSome AGE models have modelled
international capital mobility. This was howevet tiwe focus of these models, since modellers
had to treat the differences between national ggvémd investment, as complement to the
differences between exports and imports. In somsiams of the GTAP model (Hertel, 1997)
the excess of regional savings flows into a glgeall. Regions which lack savings, receive a
part of this pool. Sometimes the distribution ofiegs is simply based on transformation
functions. Sometimes it is based on (perceivedg@inices in risk and or rates of return on
investment, see Walmsley (2002). Our WorldScan fnoge a similar mechanism (Lejoetral.
2006). The difference between regional savingsiavestment flows to a global pool.



2.1

Countries lacking savings attract foreign capitaldising the return on capital. McKibbin and
Wilcoxen (1999) assume perfect financial capitabitity between sectors and regions.
Physical capital is fully immobile once it is inkal, however.

Although some of these models have the possiltdiipcrease international capital mobility
and to reduce regional differences in the rateetfrn, they do not incorporate explicit bilateral
FDI flows and barriers to FDI. Brown and Stern (2D@ive an overview of these models and
how they are used to model changes in the batodimeign investment.

Modelling FDI

Two strands can be identified in the literaturgtoenmodelling of FDI in AGE models. In the
first strand the modelling is explicitly based &we tmodelling ideas of Petri (1997). Section 2.1
discusses these models. Other models are explic#ihired by the ideas of Markusen (2002).
These are identified in Section 2.2. Note thatdifierences between both strands are not very
large. The classification is useful for presentafoirposes but does not represent divergent

views.

Petri’'s framework

In 1997 Petri presented a paper on modelling fardigect investment in a general equilibrium
framework. The paper has never been publishedi suthe reference paper in this area. Petri’'s
framework was later incorporated in other CGE medile FTAP model by the Australian
Productivity Commission (Hansloe al. , 2000) the Michigan model (Brown and Stern,
2001), the model of Lee and Van der Mensbruggh8ip&nd the MIRAGE model (Bchit

al., 2002). However, most of these models apply sanmer changes to the original framework
of Petri.

First, Petri extended the widely used Armingtoruagstion. In his paper, product varieties
are differentiated by both the country of ownergatfiphe firm and the location of production
(i.e. a Japanese car produced in Japan will berdift from a Japanese car produced in USA).
This assumption has later been adopted by all CG#efa that incorporated FDI. We will call
it the Petri assumption. In the first stage of¢hasumer decision tree consumers decide on the
nationality of the multinational. In the secondg&tdhey decide on the location: at home or
abroad. In the third stage the choice between tilgne of the imports is determined. In this
modelling structure the affiliates of a multinatiddare close substitutes. The products of the
affiliates of various multinationals at one locatiegion are less substitutable. This implication
of Petri’'s demand structure is disputed in the n®odscussed below.

Petri also modelled foreign firms separately frarwal firms. Thus, both sets of firms have
different demand and production characteristice @fthe main distinctions is that foreign



subsidiaries are linked to their parent multinagicenterprise (MNE) through technology and
intermediate input flows. Another innovation intemetd by Petri was to model the allocation of
capital first at the sectoral level and then byiaegThus capital is more mobile across the same
sector in different regions, than between sectothé same region. This idea is consistent with
the capital-knowledge theory of MNEs developed rlisen (2002). Petri does follow the
convention of most CGE models, and uses an optignirtamework for the allocation of capital
with less than perfect substitutability betweenaag and sectors.

One major drawback of his model, however, is tleastiil assumes perfect competition with
constant returns to scale. Given the nature ofélutors where FDI is most likely to be present,
this is a restrictive and unrealistic assumptioon# wants to assess the full impact of increased
FDI flows. Finally, he models barriers to FDI ata& on profits, which does not absorb
productive resources.

Petri's framework expands the dimensionality oflglbAGE models. Normally demand has
a sector dimension, a country of origin and a aguott destination dimension. Petri adds the
ownership dimension to these three. This also agfidir capital. Capital not only depends on
the sectors and regions, but also on the owner$hip.expansion increases considerably the
size of the model and the solution time.

Data on FDI are hard to come by. For that reasdn éistinguishes only 6 regions and
three sectors. This fairly limited number of regiand sectors reduces the size of the model.
He implements this CGE setting to assess diffdile@talization scenarios in the APEC region.
To calibrate FDI data and foreign affiliates protime, he uses both bilateral sectoral FDI flow
data and firm-level survey data for USA and Japnfinds that the inclusion of FDI
liberalization mechanisms strongly enhances théaneeains of the liberalization process in
the APEC region.

The FTAP model °

FTAP (Hanslowet al., 2000) is a dynamic version of the GTAP model (Ele1997) with

FDI, which incorporates most of the insights ofrP@997). However, they use the Petri
assumption with a different ordering of the prefieee structure. In their model, consumers first
decide on the location where the variety is prodwu@d then, on the region of ownership of the
firm. They forcefully argue that this modificatie@more convenient and realistic. In particular,
it is more suitable for modelling horizontal, rathlean vertical FDI. We call this the modified
Petri assumption. Their treatment assumes that &&tarean perspective, for example, a US
multinational located in Korea is a closer subgtifior a Korean owned firm than it is for a US
firm located in the United States. Petri’s treattressumes that US owned firms are closer
substitutes for each other than for Korean firmespective of location. One reason for the
FTAP treatment is that, in many instances, it comdi better with reality. One of the

® This section is mainly based on Hanslow, et al. (2000), and the summary of the FTAP model in Dee et al. (2000).
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distinguishing characteristics of services is thay are tailored each time to meet the needs of
the individual consumer.

The supply of FDI is determined by the same immri@nsformation among types of
wealth as in Petri (1997), although it is extenddth bonds, land and natural resources.
Investors in each economy first divide their wedlgtween ‘bonds’ (which can be thought of as
any instrument of portfolio investment), real plogdicapital, and land and natural resources in
their country of residence. This choice is goverbgé CET semi-elasticity of 1, meaning that
a one percentage point increase in the rate afrretureal physical capital, for example, would
increase the ratio of real physical capital to bbaoltlings by one per cent. A bond is a bond,
irrespective of who issues it, implying perfeceimtational arbitrage of rates of return on bonds.
However, capital in different locations is seerldferent assets. Investors choose the sector in
which they invest (with a CET semi-elasticity o2)L.Then they decide whether to invest at
home or abroad in their chosen sector (with a C&islasticity of 1.3). Finally, they select a
particular foreign region in which to invest (WehCET semi-elasticity of 1.4). The less than
perfect transformation among different forms of lileeeflects risk aversion and less than
perfect information.

Petri’'s model assumed that total wealth in eacioregas fixed. In FTAP, while regional
endowments of land and natural resources are {ixed held solely by each region’s residents),
regional capital stocks can accumulate over timigh \tiis treatment of capital accumulation,
FTAP provides a long-run snapshot view of the imjpdicrade liberalisation. To the extent that
liberalisation leads to changes in regional incoamas savings, this will be reflected in changes
to the capital stocks that investors in each regiirhave been able to accumulate.

FTAP models barriers on establishment and on oggojrerations. The former are
modelled as taxes on the movement on capital atiter las taxes on output of the firms. Both
taxes discriminate by ownership, which could imgfyunfavourable treatment for foreign-
owned firms. The barriers create rents and FTARBrass that these rents accrue to the owners
of the firms. They receive abnormal high returnsaaese they were lucky to surpass the barriers
while other potential entrants were not.

The Petri treatment of FDI requires the availapitif data on bilateral FDI stocks, and on
the activity levels and cost and sales structufé€d firms. The methods used to estimate such
data are similar to those of Petri. APEC (1995) dnded Nations (1994) provided limited data
on FDI stocks by source, destination and sectoesélilata are used to provide a full bilateral
matrix of FDI stocks by source, destination and@eaising RAS methods. The data are
collected and implemented in the model for 19, tyadtsian, regions and three sectors.

The FDI stock data are used in turn to generatmatds of the output levels of FDI firms.
To do this, capital income flows are estimated mjtiplying the FDI stocks by rates of return.
These capital rentals are then grossed up to getitpait estimate for FDI firms, using capital



rental to output ratios from the GTAP database. ddtailed cost and sales structures of FDI
firms are assumed to be the same as for locallyedviinms.

Dee and Hanslow (2000) present the FTAP modeltsef global post-Uruguay round
services trade liberalization. FTAP explicitly imporates a bilateral treatment of FDI and the
purpose of this paper was to assess the relatiperiance of services trade liberalization with
respect to the liberalization of agriculture andchofactures in the (then forthcoming) Doha
WTO round of negotiations. They find significanteoall world-wide welfare gains, although
these are mainly concentrated in non-OECD countiMeseover, the gains in services
liberalization are as big as those related to threlined liberalization of the remaining barriers
to trade in agriculture and manufactured goods.mam results, however, are driven by
increased FDI flows from OECD countries towards &gimg markets, especially to China.

Regarding the EU, there is a significant outflowr@fl from the region. When only services
are liberalized the EU experiences a welfare deere&6.2 million US$. In the case where
services liberalization is combined with agricuitand manufactured goods liberalization,
welfare experiences a slight increase of 225 millis$. In this last case, the increase in real
GDP is only 0.1%. These results are a consequdribe &U losses from endowment changes.
In the FTAP model, these changes include the reatuof capital in the economy due to FDI
outflows, but also, factor efficiency effects ahé effects due to an increased number of

varieties.

The Michigan model '
Brown and Stern (2001) also use the modified Resumption to incorporate relationships and
data for cross-border services trade and FDI irMiodigan Model. The advantage of this
demand system is that multinationals set up forpignts to serve a particular market. So there
is proximity between producers and consumers wisicblevant for the provision of services.
However, the foreign plants also export to otherkeis. The multinational faces fixed costs in
establishing the headquarter and the foreign pldisre is free entry and exit, and thus profits
are zero. However, the profit condition is sethatlevel of the multinationals. It is possible that
some plants generate losses while others geneddtsp

Capital is mobile internationally, while labourriet. Capital can be perfectly mobile
because the degree of capital mobility can bexssgenously. There is no explicit difference
between financial and physical capital. Three leasrto foreign investment are modelled. The
first is a barrier that increases the fixed co$tecating. The second is a tax on installed
capital. The third is a tax on variable capital &dzbur. Brown and Stern (2001) only use the
third barrier.

The Michigan model discriminates 19 regions ané@as in order to keep the size of the
model under control. The regions and sector stradgtuthus identical to the FTAP model. The

” This section is mainly based on Brown and Stern (2001).
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FDI data have also been supplied by the Austrdianductivity Commission. The FDI barriers
are derived from data on price cost margins dedidday Hoekman (2000). For the country with
the smallest price costs margin, the margin isbatted to the fixed costs of production. The
excess in margins in the other countries is attebtio barriers on operation of foreign firms.

When a reduction in these taxes is simulated, finelyboth sizable but quite variable
welfare effects (both positive and negative) betweiferent countries. They conclude that
these welfare effects are strongly associated thétcapability of a country to attract FDI as a
result of services liberalization.

In their last simulation, they exogenously incretmeworld capital stock by 3%, and then,
the welfare effects are positive for all countridewever, thisad hoc increase in the total
capital stock is not a result of their CGE model Ipased on any empirical assessment. It just
follows the intuition that a rising real returndapital is likely, over time, to increase the
world’s capital stock.

Lee and van der Mensbrugghe (2001)

This static CGE model is a combination of the dednaasting proposed in the FTAP model
and the insights of Petri (1997). In particularythese the allocation of capital and the same
protection rates on FDI as P&trivhere the barriers to FDI are modelled as a abijpitome tax.

One major drawback of this model is that it assugmsstant returns to scale and perfect
competition in all sectors. As mentioned beforés ik a restrictive assumption for analysing
FDI.

The results show a very significant impact of Fibetalization, which is about three times
bigger than the effect of trade liberalization ive tAPEC region. These results vary between
regions and they find that the real income effddEDI liberalization depends on the net FDI
inflows to each region. These inflows, in turn, enluenced by initial FDI barriers, the share of
MNEs in total output and the ratio of inward FDbaks with respect to the stock of outward
FDI, among other factors. Finally, they also fingnéficant variations in the impact of FDI
liberalization between sectors.

The MIRAGE model (Bchir et al., 2002)

This is a dynamic CGE model that also incorporatesst of the FDI modelling features
introduced by Petri (1997). It also includes morigtic competition, where the entry of firms
is progressive over time to implicitly account fitie associated adjustment costs. They also
differentiate between installed capital and nevesiments. Since installed capital is immobile,
the allocation of capital can be sub-optimal arelatjustment process is also gradual.

® The authors acknowledge that these protection rates are probably too high, and thus, it reduces the credibility of their
results.



2.2

The allocation of FDI is modelled in an optimizifiggmework, where final investment is a
function of the initial savings pattern, the cap#imck and the sectoral rate of return on capital.
They use two different adjustment elasticities tdain a short and long-run version of the
model. In addition, their framework allows themdistinguish between the purchase of local
firms by foreign investors (Brownfield FDI), and &&nfield investments that imply an
increased number of local firms and varieties.

They apply this FDI modelling framework for an expgent aimed at assessing the impact
of trade liberalization between the EU and its eery. They conclude that the impact of FDI
is directly associated with the change in capitatls and the number of firms. In particular,
the EU does not experience any significant changjese its capital stock is not altered in the
simulations.

For illustration purposes, they include an experimehere FDI creates technological
spillovers. In this particular case, the welfaréngaassociated with increased FDI flows after
liberalization are greatly expanded. However, thtgte that the empirical evidence on these
type of productivity links is neither systematicrnmbust enough to include them in their
standard modél.

The knowledge-capital model of Markusen

The seminal work on modelling FDI decisions is fritarkusen. His bookultinational Firms
and the Theory of International Trade gives an overview of his work with several co-auth
Markusen models trade and investment decisionsuttirmationals in a general equilibrium
framework. Because multinationals are responsileniore than 50% of all FDI flows, their
decisions are essential in understanding the deredat of FDI flows.

The basic idea is that multinationals decide toeséne foreign market by exporting goods
or services or by establishing a foreign daughdengany. This decision depends on the size of
the market, the distance, transportation costsbanders to foreign direct investment. The
multinational has also the option to outsourcera @iathe production based on cost advantages.
In both cases, the multinational wants to keeproboter production instead of making
arrangements with a foreign firm. There are sewe@dons for doing this. The essential one is
that the multinational possesses (firm) specifiowdedge and/or capital. It may be difficult to
transfer this knowledge or capital to foreign proehs. Another reason is that the multinational
does not want to share this specific knowledgeapital. This knowledge or capital can be the
source of competitiveness and profits. The spetgcof knowledge and capital are thus the
underlying reason for the existence of multinatisna

Markusen works out his ideas in two-country modadgth several multinationals. The
decision to invest abroad depends on several desistics. In spite of all his simplifying

® For further references on FDI productivity spillovers, see Rojas-Romagosa (2006).
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assumptions the models are complicated and cabpenstlved analytically. He often uses
simulations to assess the importance of the chexisiits for the foreign investment decisions.

This complexity is probably one of the main reasahy his ideas have not been
incorporated extensively in large-scale AGE modglsecond reason is a lack of data on
bilateral FDI flows and stocks by sector, and anttlansfers of specific knowledge and capital
between the headquarter and daughter companibe afultinational. Moreover, an individual
multinational decides to export or to establisraaghter company for serving a foreign market.
In practice regional trade and investment flowska#a present in a sector. So, the
representative firm, as it is often formulated iaduls, trades with and invests in other
countries. The regime switches between exportimgimvesting as in Markusen, are not
relevant in the representative agent framewdrk.

Applications of the knowledge-capital model

Markusen has applied his knowledge-capital modal dme-country AGE model with
Rutherford and Tarr (Markusebal. , 2005). Firms need producer services to produgeod.
These producer services are delivered by natiorthf@reign providers. The foreign providers
have established an affiliate. In producing thivise they use specialized inputs from the
headquarter in the foreign country which reflechagement expertise or firm specific
technology. These specialized inputs are the miffereince between the services production of
the national and foreign providers. There is imperEompetition.

It is hard to calibrate these specialized inpuesaoise there are no data available. In some
of their applications on the WTO-entry of Russiatterford, Tarr and their co-authoessume
in various papef$that the establishment of foreign service proédeithin Russia is
forbidden. The price of these specialized senvie@sfinitely high. This circumvents problems
in calibrating specific knowledge-capital transfésm the headquarter to the daughter
company. As part of the WTO deal Russia allowsifprestablishments.

In their models Rutherford and Tarr use the basicept of Markusen'’s knowledge-capital
model. However, they do not calibrate the full moder do they have the data on specific
inputs. To a large extent the foreign headquasteot modelled. Moreover, they do not model
FDI flows explicitly, which is not necessary in aecountry model as theirs, but will be
necessary in global CGE models.

In the scenarios where they only reduce FDI bagrigrey find that welfare increases by
approximately 2.4% (equivalent variation). Althoutley directly link these relatively large

2 One might question the usefulness of the representative agent framework. Recent empirical work stresses the
heterogeneity of firms regarding trade and foreign investment. For example, only a small share of the firms is responsible
for most of the exports in France. Multinationals conduct most of the FDI, and these firms are on average more productive
than small firms, see Bernard et al. (2005) Helpman et al. (2004), and Keller and Yeaple (2003), among others.

™ Jensen et al. (2004) and Rutherford et al. (2005).
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welfare gains with economies of scale in the ses/gector, implicitly the result is driven by a

large rise in FDI inflows.

Recently, Copenhagen Economics (2005) has appleettamework of Markuseet al. (2005)
in a multi-region model to analyze the Servicexbiive for the EU member states. They
distinguish all 25 Member States and a rest ofstbed region. Moreover, the economy is
subdivided in 7 sectors. Per country of locatiagyttistinguish the production of the home firm
and one multinational. The empirical distinctiorbased on OECD data on the activity of
foreign affiliates of multinationals. The data bétvalue of specialized inputs between the
headquarter of the multinational and the affilistealibrated at 25% of the value added of
foreign capital. Data on foreign ownership are froBCD (FATS database). Foreign and
home-owned firms have the same production struepagt from the specialized input. Foreign
direct investment flows are not explicitly modell&tey have implemented cost-creating and
rent-creating barriers. The former is modelled gsxeon labour inputs and the latter as a mark
up on total costs.

When the overall effect of both the trade-related BDI-related effects of services
liberalization are accounted for, they find sigeafint welfare gains of around 0.6% and a GDP

increase of 33 billion euros.

Summary and lessons

Section 2 gives an extensive overview of all CGHlais which have incorporated FDI. Here
we summarize the main characteristics of the maaladistheir data and draw some lessons.
Nearly all models explicitly refer to Petri (199Fe distinguishes home and foreignh owned
capital in a sector. The basic idea is that muiiimels invest abroad, and that the capital
involved is different from the domestic capitalire host country. These differences are
motivated by specificities attached to foreign ta@uch as knowledge. Markusen (2002) has
stressed the relevance of these specificities sixtely and some economists inspire their model
developments explicitly on his ideas.

The common characteristics of these models are:
Imperfect competition and increasing returns (eké&giri, and Lee and Van der Mensbrugghe).
An Armington demand structure where the varietiesn location of various multinationals

are closer substitutes than the varieties of onémational at different locations (modified

Petri assumption).
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Multinationals have plants at various locationsclEeountry has one representative
multinational per sector.

Given this demand structure, the production varidtfpreign plants can also be traded.
Domestic firms and foreign plants have the samestascture (due to lack of data, except for
Petri).

Limited availability of bilateral FDI data at thecor level.

No data on specialized inputs (knowledge-capitatjdeen headquarter and foreign plants.

The modelling of FDI barriers differs. The modedlelo not explain extensively their motives
for modelling the various barriers. The FTAP modistinguishes taxes on establishment (on
capital) and ongoing operations (on output). Tlietdax is comparable to a mark up on total
costs as in the to Copenhagen Economics modebtinrhodels the tax or mark-up creates a
rent for the foreign producer. Both models arel&tteith own estimates on FDI barriers. In
particular, Findlay and Warren (2000) are innovatiwid profound in this area.

All models refer to the knowledge-capital modeMsdrkusen, but the specificities are not
explicitly modelled, or calibrated. The MichiganT &P and Petri framework motivate limited
sectoral capital mobility by the sector specifipital in the spirit of Markusen. However, the
empirical material underpinning of the limited dapmobility between sectors and domestic
versus foreign is scarce. Hence, the values ddubstitution elasticities are imposed in an ad
hoc manner. In general the substitution within@arebetween investing at home and abroad is
higher than between sectdfs.

Petri, and Rutherford and Tarr's, model a speaifput between the headquarter and the
foreign plants abroad, but this mechanism is nelléd with data. Only Copenhagen
Economics make some “guestimate”. There are no dweatiaon the firm-specific inputs
between the headquarter and the daughter compaiiese are balance of payment data on
dividend flows, royalties, intra-firm trade, andh\gee fees, which are to some extent related to
FDI. However, these data are unilateral, not disitrating sectors or countries of origin or
destination.

Due to data limitations it is in practice difficai model the Markusen framework. Data on
sales, labour and capital inputs of foreign affdiis scarce (an exception is the incomplete
OECD database on foreign affiliates). Often datdoveign FDI stocks are used, to indicate the
relevance of foreign affiliates assuming identimadt structures for the home and foreign
owned affiliates within a region. The OECD, UNCTAId APEC deliver data on bilateral FDI
flows and stocks. However the data of the countsieich report the outgoing and ingoing FDI

2 The FTAP model assumes elasticities of 6.5 and 6 respectively, and Lee and van der Mensbrugghe assume values of 3
and 2.
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flows have to be reconciléd There are also data on out and in-going flowssiadks per

sector but these data do not distinguish the cgwitorigin or destination. Using RAS methods
we could construct bilateral FDI data by sectog, also the methods used for the FTAP model.
For our modelling of FDI in WorldScan (Lejostal,, 2007), van Leeuwen and Lejour (2006)
use a similar method to obtain bilateral FDI stoftk23 regions (most of them EU countries)

and 10 economic sectors.

A common feature of the previous models, is thatwelfare gains derived by increased FDI
related to services liberalization, are stronglgoasated with thenet inflow of FDI. Countries
that experience a net positive inflow are likelyinorease 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 most EU countries, it appeahat the GDP effects of increased FDI
flows due to services liberalization are small.

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

A mechanism that could introduce significant wedfeffects (as these are expected by FDI
liberalisation) is to model domestic and multinatibfirms with different cost structures and
productivity levels. This approach will follow thibeoretical work of Markusen (2002) and, to
the best of our knowledge, has not yet been enatlyi@pplied to CGE models with explicit
FDI flows (except for the Mirage model). Replacisgmestic capital with foreign capital can
raise production output through two channels. Fiegsuming the existence of separate
domestic and foreign firms, productivity differescbetween these two types of firms may
exist. In general, foreign firms are expected tonfmre productive than domestic firms and a
shift to more foreign capital will therefore raigatal output. Second, it is expected that the
higher level of FDI related knowledge will not omlymain within the firm, but will spill over to
other firms as well. For instance, competition vidice domestic firms to raise their standards
and quality as well.

In an accompanying CPB memorandum, Rojas-Romag@i#6) provides an overview of
the literature on the productivity advantages of B4Nand the empirical estimates of the
spillover effects. In particular, he refers to somemerical estimates that can be applied as
initial “guestimates” of FDI spillovers within a &application. In addition, from the FATS

3 This problem is well known for bilateral trade data. Methods are developed to identify the most reliable reporter of
outgoing and ingoing trade flows to reconcile these data to be useful in AGE models, see Lejour and van Leeuwen (2006).
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data base and micro-econometric work, we can de@reductivity differences between foreign
plants and domestic firms in a host country. Thaliu of these data varies, they are not
exhaustive, and not always conclusive on the swggpbdsgher productivity of foreign plants,

see Koxet al. (2004) among others.

To sum up, there is a growing body of theoretical £GE applications that can be taken as a
useful starting point for the implementation of Fildws in WorldScan. However, there is
scope for further improvements in the data used thrdmodelling techniques applied. Two
such topics include the differentiation betweereign and local firms, and the inclusion of
productivity spillovers related to the presenceMiIE’s. The increased importance of FDI
ensures that this will be a relevant research tapicdhe future, with important policy
implications.
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