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Abstract

This paper looks for different patterns of behaviour of national firms and multinationals
(MNEs) using a computable general equilibrium model. The model is calibrated for the
case of the Czech Republic, which has been a very attractive foreign direct investment
location in the last three decades. We replicate the arrival of MNEs to different sectors
of this country in turn and analyse the responses of both types of firms in the short run.
The higher labour intensity of national firms leads them to different patterns of
production and labour demand, compared to MNEs operating within the same sector.
The demand side of the model, i.e., exports and private consumption, drives the
evolution of production and labour demand across sectors. Regarding prices, the
differential pattern between both types of firms seems weaker. Indeed, prices within and
across sectors reflect a complex interplay between factor costs and intermediate costs.
Our analysis offers detailed evidence on how the impact of MNEs will differ depending
on the sector to which they arrive. Finally, the aggregate results suggest that a
completely different microeconomic panorama may underlie rather similar
macroeconomic outcomes.
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1. Introduction

Multinational enterprises (MNEs) exhibit fairly different characteristics compared to
national firms (i.e., firms with no foreign operations). This idea is intuitive and has been
well established in the literature for a long time. However, the analyses of market
performance considering jointly national firms and MNEs are scarce and troubled with
methodological issues (Barba Navaretti and Venables, 2004, chapter 7). Furthermore,
few studies offer evidence on their (expected) differential responses after a shock
affecting both types of firms from a general equilibrium perspective.

Empirical studies have found that the arrival of MNEs may result either in a pro-
competitive effect, i.e. the entry of MNEs promotes competition and reduces price-cost
margins; or in a more concentrated structure, with MNEs “crowding out” (less efficient)
domestic firms. The result would depend on different circumstances such as the sector
in which MNEs operate, the type of foreign direct investment (FDI) and the timing of
the analysis (e.g., Co, 2001; Barrios et al., 2005; Sembenelli and Siotis, 2005).
Theoretical approaches also leave the question open (e.g., Markusen and Venables,
1998, 2000; Ferrett, 2004).

This article aims at offering some new evidence on the differential patterns of
performance of MNEs versus national firms. Following some previous studies about the
impact of the arrival of MNEs, our focus now turns to the differential adjustment of
both types of firms to this shock within and across twenty different sectors of the Czech
Republic. The reason for analysing the case of the Czech Republic is that the capacity of
attraction of MNEs in this country has been particularly intense during the last three
decades and we have fairly good data to analyse it.

Our computable general equilibrium (CGE) methodology allows us to take into account
the economy wide effects of the entry of MNEs. It integrates both the macroeconomic
and microeconomic side of the process, the demand and the production aspects as well
as both good and factor markets. An important feature of the present study is precisely
related to its microeconomic foundations. Empirical approaches often base the analysis
of market performance on the impact of FDI inflows. By contrast, we explicitly model
the differential cost structures of national firms and MNEs within each sector, as a basis
for both type of firms’ behaviour. The microeconomic adjustment will lead to a
consistent set of aggregate outcomes, due to the CGE nature of the model. We thus,
offer the microeconomic results (national firms and MNEs’ sectoral production, labour
demand and prices) together with their impact at the aggregate level (GDP, welfare,
CPI, foreign trade, wages...). The study also presents detailed evidence on how the
impact of MNEs differs depending on the sector to which they go. Furthermore, we
analyse whether similar results at the aggregate level may underlie different
microeconomic outcomes.



The rest of the paper is organised as follows. Section 2 reviews the literature concerning
the possible differential behaviour of both types of firms. Section 3, offers a
nontechnical description of the model used in the analysis. In section 4 we describe the
data, looking at the information on the production and demand sides of the host
economy. We emphasise the contrasting cost structures of national firms and MNEs. In
section 5 the consistent macro and microeconomic results are discussed while the
sensitivity analysis is performed in section 6. Finally, section 7 offers the main
conclusions.

2. The literature on the differential behaviour of domestic firms versus MNES.

As mentioned in the introduction, the literature has established for a long time that the
characteristics of MNEs are different from those exhibited by national firms. Complete
reviews of theory and evidence on this matter can be found in Barba Navaretti and
Venables (2004) and in Latorre (2010, chapter 2). In this section we will outline the
main conclusions and some important questions analysed in the studies of this area.

Hymer (1976) pointed out that MNEs must have some advantages such as, brand name,
reputation, skills, experience, good engineering and marketing techniques,... Otherwise,
they would not establish plants where local competitors have a priori a better position
(i.e., national firms exhibit advantages such as geographical proximity and knowledge
of customers’ preferences, legal system, institutional framework...etc). Dunning (1979,
2000), following Hymer’s work, has identified a triad of conditions that MNEs tend to
exhibit. According to his eclectic or OLI paradigm, MNEs simultaneously have
advantages in “ownership, location and internalisation”.

Empirical studies have clearly identified that MNEs are more productive than domestic
firms. This condition holds for both labour productivity (e.g., Djankov and Hoekman,
2000; Conyon et al., 2002) and total factor productivity (e.g., Evenett and Voicu, 2001).
More recently, studies taking into account intra-industry firm heterogeneity have
derived that MNEs are more productive than exporting firms, which in turn, are more
productive than firms with no foreign operations (theoretically, e.g., Grossman et al.,
2006; empirically, e.g., Aw and Lee, 2008; or both, e.g., Helpman et al., 2004).

Many empirical analyses have also found that MNEs pay higher wages than their
domestic counterparts. However, it is less clear whether the reason for their higher
wages is strictly related to their foreign-owned character or to other characteristics of
MNEs, such as, the type of sector in which they operate, their larger size, their superior
technologies because of the specific and superior assets they use and other “superior”
characteristics, always compared to domestic firms.

There is an extensive empirical literature related with these higher wages in MNEs. This
type of firm tends to be more prevalent in sectors which employ a large number of
nonproduction workers and have high levels of R&D (Molero and Buesa, 1993;
Markusen 1995; Bajo-Rubio and Lopez-Pueyo, 2002; Markusen, 2002, chapter 1;
Blonigen 2005). It makes sense, then, that they pay higher wages because higher
remunerations are common in these sectors. Furthermore, MNEs are usually large firms
(Djankov and Hoekman, 2000; Helpman et al., 2004), and large firms, in general, tend



to pay higher wages (Lipsey, 2002). On the other hand, as MNEs carry with them a
bunch of superior assets, this should raise labour productivity, ceteris paribus. Wages
remunerating more productive labour experience a tendency to be higher. MNEs can
also pay higher wages in order to avoid their employees to leave and work for other
firms, thus transferring valuable MNEs’ knowledge to other firms (e.g., Fosfuri et al.,
2001). Another possibility could be that the labour hired by MNEs is more productive
per se. MNEs would choose the best workers by paying them more than the rest of
firms. Lipsey and Sjoholm (2004), after controlling for the quality of labour, find a
substantial wage premium in MNEs. This would contradict the idea that MNEs cherry-
pick the best workers. However, as they estimate the wage premium without fixed
effects for individual establishments, there may still be unmeasured characteristics (e.g.,
capital intensity) of individual firms that are associated with high wages. In this sense,
Lipsey and Sjoholm (2003), which control for the quality of labour and include
establishment fixed effects, derive a more qualified result of a wage premium for
workers due only to foreign ownership. Finally, Huttunen (2007) has analysed the
effects of foreign acquisitions on wages of different skill groups using panel data on
Finnish establishments, which include plant-specific fixed effects and more modern
econometric techniques. She offers strong evidence for the idea that in Finland higher
wages in foreign firms are not due to the quality of the workforce, but to foreign
ownership itself.

The specific and superior characteristics that MNEs’ tend to exhibit would support the
empirical findings of MNEs as promoters of GDP growth. Indeed, there is considerable
evidence establishing a causality between the entry of MNEs or FDI flows and GDP
growth, when host economies characteristics point to the existence of an “absorptive
capacity” (Blomstrom, Lipsey and Zejan, 1994; Balasubramanyam et al., 1996;
Borensztein et al., 1998, Campos and Kinoshita, 2002; Alfaro et al., 2004; Bajo-Rubio
et al., 2010; an exception being the results in Carkovic and Levine, 2005). However,
when it comes to determine the exact mechanisms by which this process occurs, at the
microeconomic level, the evidence is far from definitive. One mechanism we could
think about is the idea of spillovers from MNEs to national firms (i.e., positive
externalities arising from the presence of MNEs). The search for positive spillovers has
motivated an enormous number of studies, being probably the most studied area within
MNESs’ effects. In the light of our present analysis, these results on spillovers are of
relevance since they deal with the interaction between MNEs and domestic firms and
the resulting market performance. The counterintuitive conclusion shown in the
literature reviews of this area is that of a vague, and even negative, relationship between
the presence of MNEs and domestic firms’ productivity (e.g., Gorg and Greenaway,
2004; Barba Navaretti and Venables, 2004, chapter 7; Crespo and Fontoura, 2007).

From a theoretical point of view, as noted earlier, the microeconomic adjustment in a
setting considering national firms and MNEs may lead to either a pro-competitive effect
or to a more concentrated structure (Ferrett, 2004). Aitken and Harrison (1999) offer the
intuition that the entry of FDI inflows (i.e., a stronger presence of MNEs) will bring
about a reduction in the output of domestic firms due to stronger competition. This will
induce domestic firms to produce in less efficient points of their declining average cost
curve, thus, reducing their productivity. The econometric approach that they also
perform finds evidence for negative spillovers on domestic firms’ productivity in
Venezuela. Markusen and Venables (1998, 2000) and Markusen (2002) use the so
called “numerical CGE models” to analyse several effects of MNEs’ operations in a



two-country setting representing their home and host economies. This technique
simplifies the dataset, which thus will not strictly reflect any particular economy, to
derive interesting taxonomies in the possible outcomes of the model. In particular, they
obtain that horizontal MNEs are more common among countries exhibiting similar size
and factor endowments, when trade costs among those countries tend to be high and
when firm-level economies of scale are high with respect to plant-level economies of
scale. Under these circumstances, MNEs will tend to displace national exporters.
Consequently, the interaction between MNEs and domestic firms is, in the end, an
empirical matter.

However, applied studies face particular difficulties in this area of analysis. Barba
Navaretti and Venables (2004, chapter 7) notice that it is difficult to disentangle the
effects on market performance produced by the possible effects of MNEs’ presence
(such as spillovers or backward and forward linkages) from those directly derived from
market competition itself. A few exceptions are the following studies. Co (2001) derives
a complex interplay between previous levels of concentration, the type of FDI
undertaken (i.e., greenfield versus non-greenfield) and the timing of adjustments in the
levels of concentration after the entry of MNESs in the US economy. Barrios et al. (2005)
and Sembenelli and Siotis (2005) find that after the arrival of FDI flows the pro-
competitive effect first dominates but is gradually outweighed by positive externalities
in Ireland and in non R&D intensive sectors in Spanish manufacturing, respectively.
However, these two latter studies find that in R&D intensive sectors positive spillovers
result in an increase in margins after the entry of FDI flows, thus leading to a more
concentrated market structure. These empirical studies use FDI flows to analyse market
performance. By contrast, our approach analyses this issue in a framework explicitly
considering national firms and MNEs’ cost structures. In this setting we derive the
results on their differential behaviour regarding labour demand, production and prices.

3. The model and simulations

A detailed explanation of the present model can be found in Latorre (2010, chapter 3), a
more succinct exposition in Latorre et al. (2009). We provide now a brief description of
its main features and of the focus of the simulations in this paper. To begin with, the
model is an extension of a widely used CGE model called GTAP (Hertel, 1997). GTAP
stands for “Global Trade Analysis Project”. The standard version of the GTAP model is
a static one, with which the medium term impact of different shocks can be analysed. It
rests on the rigorous theoretical framework of the Arrow-Debreu general equilibrium
model, thus the interactions among firms in the economy are based on microeconomic
optimisation behaviour. The macroeconomic perspective is embedded in a set of
equations reflecting the national accounts identities. These latter equations reproduce
the circular flow of the economy: production, income distribution, and (domestic and
foreign) demand. We use a modern formulation of the Arrow-Debreu approach
following Rutherford (2005) and use GAMS programming.

We construct a 2-region, 2-factor, 20-sector model. MNEs are only present in one
region, namely, the host economy. By contrast, the other region, the rest of the world
(ROW), has no MNEs due to the absence of data. Indeed, it is data availability which
has led to the introduction of MNEs in the GTAP model in a particular way. The OECD



(2009) and Eurostat (2009) offer rather homogeneous statistics on the activities of
MNE:s for a set of countries at the sectoral level. The scope of information varies across
countries but for most of them, we can find some information regarding the differences
in cost structures between national firms and MNEs. We have expanded the standard
GTAP model using this information. Therefore, we have two sources of production of
each good and sector i in the economy hosting MNEs. In other words, for each i good
and sector there are two different varieties —a foreign and a national one—. MNEs and
domestic firms have the same inputs for production, i.e. domestically-produced and
imported intermediate goods, as well as two primary factors, i.e., labour and capital.
However, we break the common symmetry assumption made in CGE models including
MNEs by which the combinations of capital and labour, and domestic versus imported
intermediates are the same for national firms and MNEs operating within the same
sector (see Lejour and Rojas-Romagosa, 2006, and Latorre, 2009, for reviews of that
literature). Instead, in our model, cost structures will differ for national firms and MNEs
within the same sector. Furthermore, capital is modelled as a specific factor which befits
the extended conclusion in the literature that MNEs have some “specific assets” and
“ownership advantages”. Capital, thus, exhibits different prices according not only to
the type of good for which it is used, as in the standard GTAP model, but also according
to whether it is used in the production of the foreign or the national variety of that good.
Because of these differences in cost structures and the specific capital assumption, costs,
prices and quantities produced of the different (i.e., the foreign and national) varieties
within the same sector will differ.

It is not easy to obtain other information than costs for national firms and MNEs. In
particular, whether consumers buy the foreign or the national variety of each good is
extremely difficult to know with the publicly available statistics. Therefore, in our
model, in the country hosting MNEs the national and foreign variety are blended into a
unique composite good i — the “domestic” good —, which is the one available for final or
intermediate consumption. We further simplify the demand side of the model by
assuming a representative household in each region. His income stems from the
remuneration of all factors of production together with fiscal revenues from several
taxes. The representative household fully spends his income in investment, government
consumption, and public consumption. Due to our static framework, investment is an
exogenous component of final demand. To prevent biases from government activities
the real level of public consumption is kept constant.

Labour is perfectly mobile across sectors and its endowment is fixed. By contrast, in our
simulations of the entry of MNEs, capital increases in the foreign part of the particular
sector receiving FDI flows, while in the rest of sectors it remains fixed, due to its sector-
specific nature. The amount by which foreign capital is increased reflects a 50 percent
growth in the FDI position of MNEs across the five sectors considered. These include
manufacturing as well as services sectors: (i) Chemicals, rubber and plastics
(Chemicals, henceforth); (ii) Motor vehicles; (iii) Electronics; (iv) Trade, repair; hotels
and restaurants (Trade, henceforth); and (v) Finance, insurance, real estate, business
activities (Finance, henceforth). As will be seen in the next section, the choice of sectors
has tried to combine their importance as FDI recipients and their relative weight in the
overall Czech economy. Furthermore, for manufactures, they represent mostly dynamic
activities, i.e., they are classified as medium- and high-technology sectors.



Notice that we are assuming that the entry of MNEs (or FDI flows) brings about an
increase of the capital available for MNEs’ production, while among developed
countries most FDI flows are related to mergers and acquisitions (Barba Navaretti and
Venables, 2004). For Central Eastern European (CEE) Countries, however, it makes
sense to interpret the arrival of MNEs as a capital increase. It is well known that the
capital stocks in these economies were obsolete by the end of the 1980s, when the
Berlin Wall (and the barriers to the entry of MNEs) fell (Krkoska, 2001; Bornstein,
2001; Lizal and Svegnar, 2002). Furthermore, Greenfield investments are more
common in these CEE countries than among developed ones (Schollmann, 2001).

4. Data

As noted above, our specification of the GTAP model corresponds to a 2-region, 2-
factor, 20-sector CGE model. In this section we will offer a panorama of the importance
of the twenty sectors in the Czech Republic and their demand orientation, stressing the
differential cost structures between national firms and MNEs operating in them.

We present 5 Figures indicating the situation in the year 2001. Figure 1 shows the
weights on total production of the Czech Republic of national firms and MNEs in each
of the twenty sectors in which this country has been split. The weight of MNEs is
particularly remarkable for sectors such as Motor vehicles (5.3 percent of total Czech
production) and Finance (2.7 percent). Overall, 29.1 percent of gross production in the
Czech Republic is in the hands of MNEs.

Figure 2, shows labour intensity of national firms and MNEs across sectors. As
expected, national firms are in general more labour intensive than MNEs. This simple
characterisation between national firms and MNEs based on labour intensity may
appear as poor. However, it has recently been related with important characteristics such
as the differential patterns of foreign trade across sectors and countries. In particular,
Antras (2003) derives that capital intensity is the main determinant of the considerable
variation of intrafirm trade across industries. This means that industries producing more
complex goods (which are capital-intensive, e.g., chemicals) are more likely to be
produced within MNEs, under vertical integration, thus, bringing about intrafirm trade.
By contrast, simpler goods (labour-intensive, e.g., textiles) tend to be bought under
contract, through outsourcing and involve arm’s length trade. Antras (2003) also obtains
a parallel result for countries. The share of intrafirm imports in total U.S. imports is
larger the higher the capital-labour ratio of the exporting country (i.e., exports coming
from capital-abundant countries, such as Switzerland, tend to take place between MNEs,
whereas exports of capital-scarce countries, such as Egypt, occur mostly at arm’s
length).

In addition to the labour intensity differential, our model includes features related with
the origin of the intermediate goods used for production. Figure 3 presents the weight in
total costs of domestic intermediates (i.e., intermediates bought within the Czech
economy). National firms rely much more on these domestic intermediates, because as
Figure 4 shows MNEs tend to buy intermediates abroad. The weight of imported
intermediates in total costs tends, then, to be much higher in MNEs than in national
firms. Note that the weight of intermediate costs (i.e., of domestic and imported



intermediates) is very relevant in total costs in general across sectors. This characteristic
will be important for the result in prices.

Figure 5 turns to the demand side of the economy. It shows the different uses of sectoral
production, together with their relative importance across sectors. As previously
commented, this information is not available at the firm-type level but at the sectoral
level. Gross production can be devoted to five different uses: 1) Intermediates 2)
Investment, 3) Exports, 4) Private consumption, and 5) Public consumption. The Figure
again makes clear the importance of intermediates in the model; this time in the demand
side, as reflected in the high share of production devoted to intermediates. Analysing the
role of intermediates is complex, due to the 20-sector level of disaggregation. In order to
grasp their effects, we need to rely on the general equilibrium nature of our model,
which takes into account these sectoral relationships. The weight of exports and private
consumption is also of considerable relevance, though. Indeed, we will see that by
looking at the evolution of these two latter components of demand the response in
sectoral output and labour demand across sectors can be traced.

The process to obtain the information shown in the previous Figures has been as
follows. First, we have disaggregated the Czech Republic into a 20-sector level using
the GEMPACK software package and the GTAP6 database (Dimaranan, 2007). GTAP6
is a unique source of data for general equilibrium analysis elaborated by the GTAP
team. It offers an ambitious set of information for 87 regions in the world (most of them
countries) at a 57 sector level and 5 factors of production. In order to split the
information on costs for national firms and MNEs in each or our twenty sectors, the
OECD (2009) and Czech National Bank’s (2004) data have been exploited. We end up
with a snapshot of the situation of the Czech economy in the year 2001. This snapshot
will constitute the benchmark or reference point to analyse the results of the entry of
MNEs.

Finally, regarding data on elasticities, the elasticity of transformation of capital across
sectors is set at 107, to reflect that capital is specific and does not move across sectors.
The elasticity of substitution between national and foreign production within the Czech
Republic has the same value to that between domestic and imported goods (Armington
elasticity supplied by GTAP). For the rest of elasticities the values calculated by the
GTAP team from econometric evidence have been taken (Hertel et al., 2007). Because
of the Walrasian nature of the model, the monetary variables (values and prices) are
expressed with respect to a numeraire. We have followed the common practice of using
the Consumer Price Index (CPI) as the numeraire. Let us turn now to the results of the
simulations.

5. Results

5.1. Aggregate results

The macroeconomic impact of the arrival of MNEs to each of the five sectors
considered in turn is presented in Figure 6. This Figure provides the percentage change

in real terms with respect to the benchmark for seven aggregate variables. These are: the
wage, the rental rate of capital, the GDP at factor costs, welfare (proxied by the change



in private consumption and income of the representative household'), the CPI and the
value of imports and exports, the two latter being measured at international prices. The
labels of the figure indicate to which sector MNEs have gone.

The arrival of MNEs always brings about an increase in the wage and a decrease in the
rental rate of capital, regardless of the sector in which it takes place. The wage of the
economy is the same across and within sectors, due to the assumption of full mobility of
labour. Its increase is consistent with the literature stressing that MNEs tend to pay
higher wages than domestic firms. The aggregate rental rate of capital is a weighted
average of its price in all sectors. Its fall makes sense in a context where more capital is
added to an economy with a fixed stock of labour. Labour will tend to be more
productive (resulting in a wage increase) and capital will be less productive (inducing a
fall in its remuneration). The results agree with the predictions of the theory of
international trade under the assumption of specific capital (e.g., Jones, 1971, 2002;
Mussa, 1974; Neary, 1978).

The increase in the wage and the higher level of capital received in the host economy
predominate over the decrease in the rental rate of capital. Thus, the arrival of MNEs
leads to higher levels of GDP and welfare. Percentage increases in GDP and welfare
seem rather small though. But note we are simulating the arrival of MNEs to one
particular sector in each simulation. Therefore, it could well be the case that the arrival
of MNEs to several sectors simultaneously results in more intense increases.

The entry of MNEs in Motor vehicles brings about the lowest increase in GDP and
welfare. This is due to a higher fall in the rental of capital and a lower increase in the
wage than what the entry of MNEs produces in the rest of sectors. This less favourable
evolution of factor prices, compared to the rest of sectors, leaves little scope for GDP at
factor costs to increase. Nor does it help to obtain a sufficient increase in income, so that
a significant rise in private consumption (and thus in welfare) can be achieved. This
seems consistent with the literature analysing MNEs in Motor vehicles of the Czech
Republic. These MNEs undertake rather low value added operations (Pavlinek, 2003),
with foreign suppliers providing almost all high-value added components (Dycker,
2006; Pavlinek and Janak, 2007; Pavlinek et al., 2009).

The CPI may either increase or decrease depending on the sector to which MNEs arrive.
When MNEs go to Chemicals and Electronics the relatively higher increase in wages
coupled with a relatively smaller decrease in the rental rate of capital lead to a positive
increase in the CPI. By contrast, after the arrival of MNEs to Motor vehicles and
Finance, and to a lesser extent to Trade, the price reduction which takes place in the
particular sector receiving MNEs (to be analysed shortly) predominates leading to a
decrease in the CPI. This evolution of the CPI will have important consequences at the
microeconomic level since it will influence the export price competitiveness of most
manufacturing sectors.

Finally, aggregate foreign trade increases after the arrival of MNEs, in response to the
higher level of economic activity that their entry produces in the host economy. Let us

" In this model, because investment and public consumption are fixed in real terms, percentage changes in
welfare can be proxied by the variation in real private consumption (Hertel, 1997, chapter 1).
Additionally, due to the mathematical properties of the function of private consumption, percentage
variations in private consumption coincide with those of household’s income.



begin with the analysis of imports. Intermediates account for the most important share
in imports in the Czech Republic, as in most countries, but in the Czech case with an
outstanding 82.8 percentage of total aggregate imports. Note that the main
microeconomic impact takes place in the sector receiving MNEs, whose increase in
production will be the highest among all sectors (as will be clearer below). If that sector
has an important weight in imports, the impact on aggregate imports will be greater.
Thus, the weight in imports of Chemicals (12.8 percent), Electronics (9.4 percent),
Motor vehicles (7.5 percent), Finance (6.5 percent) and Trade (1.1 percent) in the
benchmark explain their relative positions in aggregate imports. On the other hand, the
increase in exports is related to the important fall in the price of the good sold in the
sector receiving MNEs (as will be seen below), which greatly enhances the
competitiveness of that sector.

To sum up, after the arrival of MNEs while the aggregate rental rate of capital
decreases, the wage always increases. Factor prices, together with the corresponding
increase in capital, are behind the evolution of the GDP, measured at factor costs. This
experiences small increases, in general, ranging from 0.11 percent in Motor vehicles to
0.35 percent in the case of Finance. As with GDP, the impact on welfare is small and
variations across sectors are reduced. MNEs in services lead to a smaller increase in
trade activity as compared to MNEs in manufactures.

5.2. Sectoral results

5.2.1 Production

We look now at the differential responses in production of national firms and MNEs in
all sectors of the Czech Republic. Table 1 shows their corresponding percentage
variations with respect to the benchmark after the arrival of MNEs to any of the five
sectors considered in turn (there is one column for each of these five sectors). The
arrival of MNEs (i.e., a 50 percent increase in the capital they use) brings about an
important increase in their output. By contrast, output responses of national firms and
MNEs in the rest of sectors are of a limited magnitude. However, as the Czech Republic
has been split in only 20 sectors, small percentage changes involve variations of
important amounts of production (and labour as will be analysed in short) in absolute
value terms.

Three different patterns of production behaviour across sectors arise. After the arrival of
MNEs to Chemicals and Electronics, there is a general decrease in production of
national firms and MNEs operating in the rest of sectors. By contrast, when MNEs go to
Motor vehicles and Finance, there is a general upward tendency in production for
national firms and MNEs in the rest of the economy. A somewhat intermediate case
occurs after the arrival of MNEs to the Trade sector. These patterns of production across
the sectors not directly involved in the shock seem to be determined by the evolution of
the demand.

After the arrival of MNEs to Chemicals and Electronics, the CPI goes up (as reflected in
Figure 6). This will reduce export-price competitiveness and, therefore, national firms
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and MNEs operating in the sectors which are more export oriented (most manufactures,
as shown in Figure 5) will reduce exports and production. By contrast, only national
firms or MNEs whose output is more oriented to private consumption increase their
production. The latter are firms in Food, Petroleum, Electricity, Gas and water supply as
well as services sectors (with the exception of “Transport and communication” which is
more export oriented). Private consumption always goes up in all our simulations
because the arrival of MNEs increases the amount of capital in the economy resulting in
higher national income.

By contrast, when MNEs go to Motor vehicles and Finance, the fall in the CPI increases
price-export competitiveness, leading to higher production in export oriented sectors.
The situation after the entry of MNEs in Trade lies somehow between the two patterns
we have just discussed. A meagre decrease in the CPI takes place and it seems not to be
enough to pull intensively export performance across national firms and MNEs of the
different sectors.

Is there a differential pattern of production between national firms and MNEs’
responses Within sectors? A careful look to Table 1 suggests that production increases
(decreases) tend to be higher (smaller) in national firms than in MNEs. In other words,
after the entry of MNEs, production levels tend to be higher in national firms than in
MNESs operating within the same sector. This pattern is particularly clear, after the entry
of MNEs in Motor vehicles, Trade and Finance. For Chemicals and Electronics a
somewhat contrasting pattern arises in some sectors in which MNEs increase production
by more than national firms. We will explain the reasons for this behaviour shortly,
when analysing labour demand.

The general pattern for higher production in national firms is related to their more
labour intensive technology, compared to MNEs operating in the same sector (as
appears in Figure 2). In fact, MNEs’ higher production in Finance which seems to be an
exception to this tendency can be explained because of the strong difference in MNEs’
labour intensive technology with respect to national firms in that sector (this latter
technological differentiation between national firms and MNEs being the real
exception). The outcomes we find are a traditional result from microeconomic theory, in
which mobile factors tend to go to those sectors in which their use is more intensive. To
better analyse this process of labour reallocation we look at the results for the labour
demand.

5.2.2 Labour demand

Table 2 presents the percentage changes in labour demand after the arrival of MNEs in a
structure analogous to Table 1. It also shows the percentage changes in the relative
wage (W/r ratio), i.e., the ratio of the wage with respect to the rental rate of capital, for
all types of firms in all sectors. Relative wages appear in brackets after their respective
labour demands. Recall that the wage is the same within and across sectors in the
economy after the arrival of MNEs to any of the five sectors considered, due to perfect
labour mobility (Figure 6). By contrast, the rental rate of capital varies across firm-type
and sector.
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The above mentioned higher production levels in national firms compared to MNEs
within sectors are a bit more pronounced when one looks at their respective labour
demands. In this setting in which capital is specific, and therefore fixed across sectors
and type of firm, increases in output levels can only be attained through increases in
labour demands. So labour demands are parallel to the output results displayed in Table
1.

As predicted by standard microeconomic theory, labour demands follow the evolution
of the w/r ratio®. An increase in that ratio implies that labour has become relatively
expensive to the use of capital. As a result, the national firm or MNE experiencing that
increase in the w/r ratio will diminish its labour demand. Conversely, cheaper labour
relative to capital (a fall in the w/r ratio) results in an increase in labour demand. Since
the wage is the same for national firms and MNEs across sectors, it is the evolution of
the rental rate of capital which ultimately determines the w/r and the labour demand.
The rental rate of capital has traditionally presented difficulties to be well understood in
economics’. Here we can see that in the sector receiving MNEs it experiences an
important fall, which is consistent with the idea that MNEs accruing to a country do
experience losses in the short run (e.g., Dycker, 2006, for Motor vehicles companies
going to Eastern European countries). We also see that the rental rate of capital tends to
be higher in national firms. As a consequence national firms experience decreases (or
smaller increases) in w/r and higher increases (lower decreases) in labour demands
compared to their MNEs counterparts within sectors. This explains the higher labour
and output levels in national firms compared to MNEs operating in the same sector.

We mentioned above, that after the entry of MNEs in Chemicals and Electronics, some
MNEs increase production by more than national firms within some sectors. This should
not be regarded as an exceptional behaviour. We are now in a better position to analyse
this effect by looking at total labour demand in the sector receiving MNEs. When
MNEs go to Chemicals and Electronics total labour demand in that sector increases, i.e.,
the demand of national firms and MNEs from that sector increases. This contrasts with
total labour demand when MNEs go to Motor vehicles, Trade and Finance. As a result,
more labour is available for the rest of the economy when MNEs go to these latter
sectors and that is why labour intensive firms benefit from this relatively abundant
factor. However, when more labour is allocated to the sector receiving MNEs, it makes
sense that labour intensive sectors may suffer its scarcity. That is why after the entry of
MNEs in Chemicals and Electronics, some national firms exhibit lower levels of
production than their MNESs counterparts.

The fact that total labour demand increases when MNEs go to Chemicals and
Electronics, conveys the idea that labour tends to be more productive in these two (more
technologically advanced sectors) than in Motor vehicles, Trade and Finance. Note also
that after the arrival of MNEs in these sectors, there is higher CPI (which makes the
domestic intermediate demand of national firms more expensive) together with an
important increase in the wage, compared to the entry of MNEs in the other sectors

% The wi/r ratio is the slope of the isocost line and the equilibrium is reached when that slope coincides
with the slope of an isoquant curve.

3 The exact percentage in the rental rate of capital (r) for each particular firm and sector can be easily
derived by subtracting the percentage change of the w/r ratio to its corresponding wage (Figure 6), i.e.,
Aw — Aw/r = Aw — (Aw—Ar) = Ar.
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considered. These forces are simultaneously damaging national firms’ costs resulting in
lower rental rate of capitals in national firms than in MNEs within some sectors.

Finally, patterns of production across sectors stemming from the demand side of the
model are also confirmed by the evolution of the w/r ratio. Sectors whose production is
oriented to private consumption always experience important increases in the rental rate
of capital and therefore increase labour demands (and production). The rental rate in
sectors oriented to exports, i.e., most manufactures, varies according to the sector in
which the entry of MNEs takes place. Exports and production rise in manufacturing
sector after the entry of MNEs in Motor vehicles and Finance, and to a lesser extent in
Trade. The rental rate is reflecting better opportunities in those manufacturing sectors
and rises, making labour relatively cheaper, which brings about increases of labour
demand (and production). The tendency for manufactures is the reverse when MNEs go
to Chemicals and Electronics, and the rental rate falls resulting in decreases in labour
demand in manufactures.

5.2.3 Prices

Table 3 presents the results for prices in a structure analogous to Tables 1 and 2. The
price of the good sold by MNE:s in the sector to which they accrue diminishes. The 50
percent increase in capital strongly lowers its rental rate (a result which had appeared
previously in the w/r ratio), driving costs of production and prices down in that foreign
part of the sector.

Across the rest of sectors two general patterns of responses emerge. After the entry of
MNEs in Chemicals and Electronics most prices diminish, while for their entry in
Motor vehicles, Trade and Finance most prices increase. Recall that in sectors which are
not receiving MNEs output moves along with labour demand. After the entry of MNEs
in Motor vehicles, Trade and Finance, there is an upward tendency in production. This
means they are increasing their labour demands. In a context of rising wages factor
costs increase. This gives an idea of the general higher prices after the entry of MNEs in
these sectors. By contrast, for the entry of MNEs in Chemicals and Electronics, even
though wages are also rising, there is a general decrease in labour demand across
sectors.

Within sectors there is a tendency for prices to increase by more (or decrease by less) in
national firms than in MNEs. In other words, after the entry of MNE in any of the five
sectors analysed, prices of national firms tend to be, in general, higher than those of
MNEs. This is related to the more labour intensive technology of national firms versus
MNEs. The former will tend to experience higher factor costs because of the wage
increases that always arise after the entry of MNEs at the same time that they tend to
increase production by more (hiring thus more labour) than their MNEs counterparts
within the same sector. Their higher factor costs will lead them to charge higher prices.

However, factor costs are not the only forces behind the adjustment in prices. To see
this a look to the evolution of prices after the entry in Finance is worthwhile. In this
case, for an important number of sectors, national firms experience lower prices
increases than MNEs operating within the same sector. This is not the general tendency
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described above, but can be explained taking into account the importance of Finance, as
an intermediate throughout all sectors of the economy. Remember that national firms
rely heavily on domestic intermediates (Figure 3), wherecas MNEs rely more on
imported ones (Figure 4). As a consequence, the price decrease experienced in Finance
after the arrival of MNESs to this sector, diminishes the intermediate costs of national
firms. This tendency in intermediates is strong enough so as to counteract the higher
wages which tend to push up factor costs more intensively in national firms.

A similar story takes place after the arrival of MNEs to Motor vehicles, although only
for a few particular sectors. Motor vehicles are important intermediates in sectors such
as “Machinery and equipment” and “Transport, storage and communication”. In turn,
“Machinery and equipment” is an important intermediate in “other transport equipment”
and “Mining and quarrying”. Thus, the fall in the price in Motor vehicles will benefit
more national firms in these sectors in which Motor vehicles plays an important role as
a supplier.

Recall that the treatment of intersectoral links seems very relevant when one looks at the
weight of intermediates in cost structures (Figures 3 and 4). Furthermore, in the light of
the growing importance of fragmentation in today’s world economy the capability of
CGE models of taking into account sectoral links appears as an important advantage of
this methodology.

6. Sensitivity

The last step of this analysis is to look at the robustness of the results we have obtained.
To this aim we perform the so called Conditional Systematic Sensitivity Analysis
(CSSA) (Harrison et al., 1993). This consists in running again the same simulations as
before but with different values for the main elasticities of the model. Thus, we repeat
the simulation of the arrival of MNEs to the five same sectors changing three
elasticities. These are: 1) the elasticity of substitution between imports and domestic
production (i.e., the Armington elasticity); 2) the elasticity of substitution between
national firms and MNEs’ production; and 3) the elasticity of substitution between
labour and capital. We choose one of the three elasticities, double and halve its value in
all of the twenty sectors of the Czech Republic (while holding the rest of elasticities at
their initial benchmark level), and then compare the results obtained with the ones
already analysed above. Recall that the standard values of the elasticities stem from the
GTAP Database, and are the result of an important effort in estimation (Hertel et al.,
2007)

Table 4 displays the results of this exercise for gross production (Part A), labour
demand (Part B) and prices (Part C) of national firms and MNEs of the sector to which
more MNEs go. Each column gives their percentage variations with respect to the
benchmark. Note that due to space constraints we reproduce only the results for both
types of firms in the particular sector receiving MNEs” (the latter appearing at the top of
the column). The main impact of the shock takes place there. As previously explained,
depending on the adjustment in the sector to which MNEs go, the rest of forces are
unleashed throughout the economy in one direction or another. The results obtained

* Detailed results are available upon request.
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with the standard elasticities, i.e., the ones presented in Tables 1, 2 and 3, appear in the
first line of the table for the sake of comparison. In subsequent lines, we display the
results obtained when each of the elasticities analysed are multiplied or divided by two,
with their corresponding “double” and “half” labels.

Let us analyse first gross production and labour demand. Remember that the evolution
of labour demand determines that of production in our specific capital model. For the
Armington elasticity and the elasticity of substitution between national firms and
MNESs’ production the difference in results for the half and double labels are very small.
The results are more sensitive, however, to the specification of the elasticity of
substitution between labour and capital. For all elasticities, however, the results follow
the patterns described earlier. After the entry of MNEs in Chemicals and Electronics,
total labour demand (i.c., of national firms and MNEs) within these sectors increases.
By contrast, for the entry of MNEs in Motor vehicles and Finance total labour demand
will decrease in them. The evolution after the entry of MNEs in Trade lies somewhat in
between. The only exception to these patterns appears in the “half” value of the
elasticity of substitution between labour and capital in Motor vehicles. In this case, total
labour demand increases (i.e., of national firms and MNEs) after the arrival of MNEs.
Less labour is available for the rest of sectors, and thus, we would be in the pattern
previously identified for Chemicals and Electronics.

Part C) shows that the different values of the elasticities result in negligible changes for
the outcome in prices. These outcomes for prices should then be familiar. The foreign
part of the sector receiving MNEs considerably lower its price due to the fall in its
sector and firm-type specific rental rate of capital. The sizeable increase in the capital of
the foreign part of the sector brings about a reduction of its rental rate, which strongly
lowers factor costs driving prices down.

7. Conclusions

This paper uses a CGE model to analyse the differential responses in production, labour
demand and prices of national firms and MNEs within the 20 sectors in which the
Czech economy has been split. We replicate the arrival of MNEs in five different
sectors of this host economy, in turn, and look at the process of adjustment in the short
run. The sectors are Chemicals, Electronics, Motor vehicles, Trade and Finance.

Within sectors the results point to the expected differential pattern between both types of
firms in production and labour demand. The main reason for their contrasting
adjustment is the relative labour intensive technology of national firms versus MNEs.
Because we are in a setting of specific-capital, the evolution of production reflects
labour demand and this, in turn, can be followed by the evolution of the wage-rental rate
of return ratio for each type of firm and sector. The entry of MNEs leads to a process of
labour reallocation throughout the economy and national firms in the sectors not
directly involved in the shock benefit when labour becomes more abundant or may be
worse off when labour becomes less abundant. In particular, after the arrival of MNEs
to Motor vehicles, Trade or Finance labour becomes more abundant for the rest of
sectors in the economy. As a result, labour will be reallocated to those firms that
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intensively use it. Therefore, national firms will exhibit higher percentage output
increases than MNEs within sectors. By contrast, after the arrival of MNEs to either
Chemicals or Electronics, labour seems to be more productive in these technologically
advanced sectors. Thus, after the entry of MNEs they attract more labour making it
scarce for the rest of sectors. Consequently, the pattern of higher production in national
firms is not so clear and some national firms exhibit lower production levels than their
MNEs counterpart operating within the same sector.

Apart from this evidence on differential patterns within sectors, this analysis sheds light
on the role of demand in determining the evolution of production and labour demand
across sectors. We can find a clear tendency for most manufacturing sectors, which
follow the evolution of exports as they tend to be more export oriented, and a different
one for those other sectors more oriented to private consumption, such as food,
electricity, gas and water supply as well as most services. Sectors oriented to private
consumption tend to be better off after the entry of MNEs regardless of the particular
sector to which MNEs arrive. MNEs bring with them new capital to the host economy,
which will always increase national income and private consumption. By contrast, the
evolution of the manufacturing sectors depends on the sector in which the entry of
MNEs takes place. This is because prices and with them export-price competitiveness
vary according to the sector receiving MNEs. The entry of MNEs to Chemicals or
Electronics brings about increases in the CPI reducing output among export oriented
sectors. On the contrary, their entry in Motor vehicles or Finance, and to a lesser extent
in Trade, decreases the CPI increasing exports and production in most manufactures.
The general equilibrium nature of the model is important to grasp these effects
stemming from its demand side.

Within sectors, national firms tend to exhibit higher prices than MNEs. The higher
wages resulting in all scenarios and the predominance of lower rental rates of capital
tend to lead to higher prices in the labour intensive firms. But the role of intermediate
costs is also important. Thus, some exceptions arise to the general tendency of higher
prices in national firms, particularly after the arrival of MNEs to Finance, given its
important weight as an intermediate for national firms.

Across sectors prices tend to follow production patterns. In those sectors that increase
production, higher labour demand in a context of rising wages increases factor costs
resulting in higher prices. Some exceptions arise, however, again because of the
importance of intermediate costs in determining prices.

Finally, we provide the outcomes for the aggregate variables (GDP, Welfare, CPI,
aggregate foreign trade, wages...) derived from the microeconomic behaviour discussed.
It seems of great interest that a quite differentiated microeconomic behaviour (implying
sectors that are winners or losers, i.e., whose production is raised or depressed) can be
hidden under rather similar aggregate outcomes. In particular, the results suggest that if
policy makers are interested in promoting growth across sectors, the arrival of MNEs to
Finance would be positive for most sectors of the economy. By contrast, their arrival to
Chemicals or Electronics leads to a concentration of production in the sector receiving
MNEs at the cost of reducing production in other sectors of the Czech Republic.
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Figure 1. Percentage on production of national firms and MNEs in the Czech economy
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Notes: Author’s own elaboration from Dimaranan (2007), OECD (2009) and Czech National Bank
(2004). The definitions of the sectors follow the ISIC Rev 3 Classification.

Figure 2. Labour intensity (Labour costs/capital costs) of national firms and MNEs
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Figure 3. Percentage on total costs of domestic intermediates of national firms and MNEs
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Figure 4. Percentage on total costs of imported intermediates of national firms and MNEs
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Agriculture, hunting and fishing

Mining and quarrying ~ f:i:iiiiii0

Food, beverages and tobacco

Textiles, wearing apparel, leather, footwear
Wood and wood products, except furniture
Paper; printing and publishing

Petroleum

Chemicals, rubber and plastics

Non-metallic mineral products

Basic and fabricated metal products

Motor vehicles

Other transport equipment

Electronics

Machinery and equipment n.e.c.

Furniture, manufacturing n.e.c.

Electricity, gas and water supply; construction
Trade, repair; hotels and restaurants

Transport, storage and communication
Finance, insurance, real estate, business activities

Other services

Note: see note in Figure 1.

Figure 5. Output uses from sectors in the Czech Republic
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Figure 6. Simulation results: Effects on aggregate variables (percentage change from
benchmark)
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Table 1. Simulation results: Effects on gross production of national firms and MNEs (percent change from benchmark)

Chemicals Motor vehicles Electronics Trade Finance
Mnes | National | Mnes | National | Mnes | National | Mnes | National | Mnes | National

firms firms firms firms firms
Agriculture, hunting and fishing -0.04 -0.01 0.01 0.03 -0.04 -0.04 -0.01 0.06 -0.01 0.06
Mining and quarrying -0.01 -0.02 0.00 0.00 -0.01 -0.01 0.00 0.00 0.00 0.00
Food, beverages and tobacco 0.02 0.33 0.01 0.14 -0.07 0.23 0.10 0.44 0.12 0.47
Textiles, wearing apparel, leather, footwear -0.12 -0.02 0.01 0.10 -0.27 -0.33 0.01 0.17 0.08 0.33
Wood and wood products, except furniture -0.17 -0.27 0.02 0.08 -0.20 -0.35 -0.03 -0.01 0.02 0.14
Paper; printing and publishing -0.16 -0.09 0.02 0.11 -0.28 -0.13 -0.01 0.05 0.20 0.26
Petroleum -0.21 0.17 -0.03 0.04 -0.11 0.09 -0.05 0.21 -0.04 0.22
Chemicals, rubber and plastics 27.39 4.00 0.04 0.11 -0.27 -0.16 -0.04 0.01 0.08 0.15
Non-metallic mineral products -0.20 -0.08 0.01 0.14 -0.31 -0.05 -0.05 0.05 0.07 0.16
Basic and fabricated metal products -0.31 -0.44 -0.06 0.12 -0.37 -0.43 -0.11 -0.02 -0.01 0.27
Motor vehicles -0.12 -0.07 20.52 0.20 -0.15 0.02 0.04 0.01 0.21 0.02
Other transport equipment -0.14 -0.17 0.15 0.34 -0.10 -0.07 0.08 0.22 0.17 0.41
Electronics -0.24 -0.13 0.05 0.10 25.78 4.62 -0.03 0.02 0.23 0.17
Machinery and equipment n.e.c. -0.14 -0.20 0.74 2.24 -0.12 -0.18 0.00 0.08 0.08 0.31
Furniture, manufacturing n.e.c. -0.09 -0.03 0.03 0.11 -0.20 -0.21 0.04 0.18 0.10 0.30
Electricity, gas and water supply; construction -0.17 0.08 -0.05 0.10 -0.25 0.06 -0.03 0.27 -0.01 0.37
Trade, repair; hotels and restaurants -0.07 0.12 0.03 0.25 -0.22 0.10 14.25 1.83 0.33 0.71
Transport, storage and communication -0.11 -0.12 0.03 0.11 -0.07 -0.14 -0.02 0.14 0.00 0.20
Finance, insurance, real estate, business activities 0.09 -0.06 0.24 0.00 0.04 -0.08 0.22 0.07 9.55 -0.05
Other services -0.02 0.03 0.16 0.04 0.11 0.00 0.07 0.12 0.09 0.18

Note: The definitions of the sectors follow the ISIC Rev 3 Classification.
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Table 2. Simulation results: Effects on labour demand (and on the w/r ratio) of national firms and MNEs (percent change from benchmark)

Chemicals Motor vehicles Electronics Trade Finance
Labour demand (w/r Labour demand (w/r ratio) Labour demand (w/r ratio) (W/r ratio) Labour demand (w/r
ratio) ratio)
MNEs National MNEs National MNEs National MNEs National MNEs National
firms firms firms firms firms
Agriculture -0.08 (0.35) | -0.02 (0.08) 0.01 (-0.04) 0.07 (-0.28) -0.07 (0.31) -0.08 (0.34) -0.03 (0.12) 0.11 -049) | -0.02 0.09) | 0.13 (-0.53)
Mining -0.07 (0.36) | -0.09 (0.43) 0.01 (-0.05) 0.02 (-0.08) -0.07 (0.35) -0.08 (0.42) -0.01 (0.07) -0.01 (0.07) 0.00 (0.02) 0.01 (-0.06)
Food 0.10 (-0.09) | 0.75 (-0.67) 0.03 (-0.03) 0.32 (-0.29) -0.27 (0.24) 0.51 (-0.45) 0.41 (-0.37) 0.99 -0.87) | 0.49 (-0.43) 1.06 (-0.93)
Textiles -0.20 (0.16) | -0.04 (0.03) 0.02 (-0.02) 0.17 (-0.13) -0.45 (0.36) -0.53 (0.42) 0.02 (-0.01) 0.28 (-022) | 0.13 (-0.10) 0.54 (-0.42)
Wood -0.37 (0.30) | -0.54 (0.43) 0.05 (-0.04) 0.16 (-0.13) -0.45 (0.36) -0.71 (0.56) -0.08 (0.06) -0.01 0.01) | 0.03 (-0.03) 0.28 (-0.22)
Paper -0.45 (036) | -0.19 (0.15) 0.05 (-0.04) 0.21 (-0.17) -0.79 (0.63) -0.25 (0.20) -0.03 (0.03) 0.11 -0.08) | 0.56 (-0.44) 0.52 (-0.41)
Petroleum -0.80 (0.60) | 0.77 (-0.61) 0.01 (-0.04) 0.20 (-0.16) -0.58 (0.48) 0.43 (-0.34) -0.49 (0.45) 0.98 (-0.77) | -0.46 (0.42) 1.01 (-0.79)
Chemicals -5.26 (44.01) | 8.99 (-6.60) 0.11 (-0.09) 0.25 (-0.20) -0.72 (0.58) -0.36 (0.28) -0.12 (0.09) 0.02 -0.01) | 0.23 (-0.18) 0.33 (-0.26)
No-met. Min. -0.63 (0.50) | -0.15 (0.12) 0.04 (-0.03) 0.27 (-0.22) -0.98 (0.78) -0.09 (0.07) -0.16 (0.13) 0.10 (-0.08) | 0.23 (-0.18) 0.30 (-0.24)
Basic metal -0.63 (0.50) | -0.72 (0.57) -0.12 (0.09) 0.20 (-0.16) -0.74 (0.59) -0.70 (0.56) -0.22 0.17) -0.03 0.02) | -0.02 0.02) | 0.43 (-0.34)
Motor vehic. -0.31 025) | -0.11 0.09) | -15.03 (57.00) 0.31 (-0.25) -0.37 (0.29) 0.04 (-0.03) 0.09 (-0.07) 0.01 -0.01) | 0.51 (-0.41) 0.02 (-0.02)
Other transp. -0.26 020y | -0.31 (0.25) 0.28 (-0.22) 0.64 (-0.50) -0.18 (0.15) -0.13 (0.10 0.15 (-0.12) 0.42 (-033) | 0.31 (-0.25) 0.77 (-0.61)
Electronics -0.47 (037) | -0.22 (0.17) 0.10 (-0.08) 0.17 (-0.14) 5.58 (32.14) 7.77 (-5.76) -0.06 (0.05) 0.03 -0.03) | 0.45 (-0.35) 0.29 (-0.23)
Machinery -0.30 (0.24) | -0.43 (0.35) 1.57 (-1.23) 4.95 (:3.76) -0.25 (0.20) -0.39 (0.31) -0.01 (0.00) 0.18 (-0.14) | 0.16 (-0.13) 0.69 (-0.54)
Furniture -0.25 020y | -0.05 (0.04) 0.07 (-0.05) 0.19 (-0.15) -0.53 (0.42) -0.37 (0.29) 0.11 (-0.08) 0.31 (-025) | 0.26 (-0.20) 0.53 (-0.42)
Electricity -0.40 0.29) | 0.17 (-0.13) -0.12 (0.09) 0.24 (-0.17) -0.59 (0.43) 0.14 (-0.10) -0.08 (0.06) 0.60 (-0.44) | -0.02 0.02) | 0.84 (-0.61)
Trade -0.15 (0.09) | 0.23 (-0.13) 0.07 (-0.04) 0.47 (-0.28) -0.46 (0.27) 0.19 -0.11) -18.22 (43.49) | 3.44 (-1.99) | 0.70 (-0.41) 1.33 (-0.78)
Transport -0.31 020y | -0.27 (0.18) 0.09 (-0.06) 0.26 (-0.16) -0.21 (0.14) -0.31 (0.20) -0.07 (0.04) 0.32 -021) | -0.01 0.01) | 0.44 (-0.28)
Finance 0.14 -o.11) | -0.20 (0.16) 0.37 (-0.29) 0.01 (-0.00) 0.06 (-0.05) -0.27 (0.21) 0.35 (-0.27) 0.23 (-0.19) | -9.21 (48.96) | -0.19 (0.15)
Other services | -0.03 0.03) | 0.05 (-0.04) 0.22 (-0.18) 0.06 (-0.05) 0.16 (-0.1) 0.00 (0.00) 0.10 (-0.08) 0.17 (-0.14) | 0.12 (-0.10) 0.25 (-0.20)

Note: see note on Table 1.
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Table 3. Simulation results: Effects on prices of national firms and MNEs (percent change from benchmark)

Chemicals Motor vehicles Electronics Trade Finance
Mnes | National | Mnes | National | Mnes | National | Mnes | National | Mnes | National

firms firms firms firms firms
Agriculture, hunting and fishing -0.03 0.05 0.08 0.11 -0.03 0.01 0.02 0.12 0.14 0.22
Mining and quarrying -0.08 -0.07 0.10 0.09 -0.09 -0.08 0.01 0.02 0.14 0.14
Food, beverages and tobacco 0.07 0.16 0.07 0.11 -0.01 0.13 0.13 0.19 0.22 0.24
Textiles, wearing apparel, leather, footwear -0.03 -0.03 0.08 0.09 -0.04 0.00 0.01 0.04 0.15 0.12
Wood and wood products, except furniture -0.06 -0.03 0.07 0.09 -0.03 -0.04 -0.01 0.04 0.09 0.14
Paper; printing and publishing -0.06 -0.01 0.08 0.10 -0.09 0.02 0.03 0.05 0.15 0.10
Petroleum -0.09 -0.05 0.08 0.09 -0.06 -0.05 0.02 0.04 0.00 0.15
Chemicals, rubber and plastics -5.65 0.40 0.08 0.09 -0.09 -0.02 0.02 0.04 0.14 0.13
Non-metallic mineral products -0.11 0.00 0.07 0.10 -0.15 0.05 0.00 0.04 0.13 0.11
Basic and fabricated metal products -0.06 -0.02 0.06 0.09 -0.07 -0.03 -0.01 0.03 0.10 0.12
Motor vehicles -0.04 -0.05 -4.16 0.09 -0.05 -0.05 0.02 0.02 0.10 0.15
Other transport equipment -0.06 -0.04 0.10 0.05 -0.07 -0.07 0.03 0.00 0.16 0.10
Electronics -0.07 -0.04 0.08 0.09 -3.40 0.86 0.02 0.02 0.12 0.12
Machinery and equipment n.e.c. -0.06 -0.05 0.16 -0.24 -0.07 -0.06 0.01 0.02 0.13 0.11
Furniture, manufacturing n.e.c. -0.06 0.00 0.08 0.09 -0.06 0.00 0.02 0.05 0.13 0.15
Electricity, gas and water supply; construction -0.04 0.08 0.04 0.10 -0.11 0.04 -0.06 0.11 0.02 0.18
Trade, repair; hotels and restaurants 0.07 0.16 0.03 0.08 0.00 0.13 -9.02 0.32 0.27 0.01
Transport, storage and communication -0.02 0.06 0.09 0.06 -0.02 0.03 -0.01 0.04 0.15 0.13
Finance, insurance, real estate, business activities 0.06 0.08 0.11 0.06 0.04 0.03 0.04 0.13 -5.32 -0.30
Other services 0.04 0.12 0.09 0.07 0.11 0.10 0.01 0.07 0.17 0.07

Note: see note on Table 1.
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Table 4. Sensitivity analysis of the impact on gross production, labour demand and prices of national firms and MNEs in the sector receiving MNEs

A) Impact on gross production Chemicals Motor vehicles Electronics Trade Finance
MNEs National MNEs National MNEs National MNEs National MNEs | National
firms firms firms firms firms
GTAP elasticities (results in Table 1) Model 27.39 4.00 20.52 0.20 25.78 4.62 14.25 1.83 9.55 -0.05
Armington elasticity half 26.13 4.23 20.20 0.04 25.13 4.33 13.68 1.26 9.23 -0.09
double 28.60 4.61 21.14 0.48 27.22 4.68 15.16 2.81 10.02 0.04
Elasticity of substitution between national firms vs Half 27.08 3.88 20.45 0.18 25.76 4.16 14.18 1.62 9.58 -0.08
MNEs production double 27.52 480 | 2067 0.24 26.40 4.50 14.40 2.26 9.47 0.01
Elasticity of substitution between labour and capital | Half 35.77 1.08 26.38 0.17 33.24 2.33 15.38 4.10 10.69 0.24
double 20.78 5.21 15.03 0.00 19.31 4.50 8.97 2.34 4.97 0.47
B) |mpact on labour demand Chemicals Motor vehicles Electronics Trade Finance
MNEs National MNEs National MNEs National MNEs National MNEs National
firms firms firms firms firms
GTAP clasticities (results in Table 2) Model -5.65 8.99 -15.03 0.31 5.58 7.77 -18.22 3.44 -9.21 -0.19
Armington elasticity half -7.96 9.52 -15.65 0.07 4.48 7.29 -19.19 2.36 -9.64 -0.34
double -2.63 10.38 -13.86 0.75 8.05 7.88 -16.65 5.29 -8.58 0.14
Elasticity of substitution between national firmsvs | Half -5.92 8.71 -15.18 0.28 5.55 6.99 -18.33 3.04 -9.16 -0.29
MNEs production double 499 | 1081 | -14.76 037 6.64 7.58 117.96 4.25 931 | 003
Elasticity of substitution between labour and capital | Half 15.73 2.40 0.46 0.26 19.79 3.92 -12.01 7.83 -4.82 0.86
double -23.60 11.62 -30.43 0.00 -7.44 7.52 -30.83 4.39 -17.67 1.67
C) Impact on prices Chemicals Motor vehicles Electronics Trade Finance
MNEs National MNEs National MNEs National MNEs National MNEs National
firms firms firms firms firms
GTAP elasticities (results in Table 3) Model -5.65 0.40 -4.16 0.09 -3.40 0.86 -9.02 0.32 -5.32 -0.30
Armington elasticity half -5.97 0.42 -4.21 0.08 -3.50 0.80 -9.21 0.17 -5.36 -0.36
double -5.34 0.59 -4.07 0.10 -3.18 0.88 -8.73 0.57 -5.25 -0.18
Elasticity of substitution between national firms vs | Half -5.73 0.38 -4.17 0.09 -3.40 0.77 -9.05 0.26 -5.31 -0.33
MNEs production double | 563 0.56 415 0.09 332 0.84 0.01 0.02 533 | -024
Elasticity of substitution between labour and capital | Half -6.04 -0.06 -5.19 0.15 -4.05 0.96 -13.71 1.88 -8.19 0.26
double -4.50 0.14 -3.14 0.04 -2.54 0.39 -6.35 0.17 -3.58 0.05
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