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1 Introduction

The home market effect (HME henceforth) has occupied the intellectual thinking for quite
some time now. Scholars have analysed its existence in a variety of settings, but despite the
considerable empirical research, the relevance of the HME in describing the structure of
manufacturing production is still controversial (see for example Davis and Weinstein (1996,
1999, 2003), Behrens et al. (2005), Briulhart and Trionfetti (2005), Crozet and Trionfetti
(2007), Trionfetti (2001), Feenstra et al. (1998), Head and Ries (2001), Head and Mayer
(2004)). The foremost challenge in bridging theory with empirics has been identifying a well
specified estimable relationship based on the theoretical foundations. The main obstacles are
typically related to models' complexity, which in most cases do not alow for analytical
solutions with respect to endogenous variables, combined with the great deal of simplifying
assumptions including two-country set-ups.

In its nature, the HME describes a phenomenon where a larger home market for
manufacturing products translates into an over-proportionate share of output and thus results
in home country exporting the good. Building upon Krugman (1980) model, Davis and
Weinstein (1996) pioneered the empirical investigation of the HME arguing that its presence
serves as a discriminating criterion between the ‘traditional’ and the ‘new’ trade and
production theories'. Their second breakthrough in follow-up papers (Davis and Weinstein
1998, 2003) was to acknowledge the fact that a richer geography structure needs to be
introduced into the empirical modelling in order to bring it closer to reality and augment its
predictive power. The revised study used an aggregate measure of idiosyncratic demand that
in addition to nation’s demand also accounted for that of trade partners and their proximity to
the home market. The authors however continued to rely on a two-country definition of the
HME, which obviously ignores any third cross-country effects of the multi-country world. As
pointed out in Behrens et al. (2004) the remedy proposed in Davis and Weinstein (1998,
2003) has severe drawbacks.

The key issue is that the measure of an aggregate demand is not derived from formal
theoretical predictions so it is not clear how this variable may affect domestic production.
Unlike two-nation cases, where by construction a change in home's expenditure share
necessarily implies an opposite adjustment for the neighbour, in a multi-country setting there
is neither a priori information nor constraint on the redistribution of demand shares in N-1
countries following a shock to local demand share. Can we at all expect that non-unique
perturbations in expenditure shares map into a unique effect on the evolution of industry’s
output? Extending Krugman (1980) model to N countries, Behrens et al. (2004) formally
show that Davis and Weinstein (2003) presumption to rely on two-country framework is not
safe. They prove that allowing for third country effects, the total impact of an increase in
home’s demand share on its share of production is not necessarily larger than unity and, in
fact, may even be negative if ‘HME shadow’ arises. Indeed, it can happen that although home
market gains some expenditure, foreign countries also gain expenditure and thus manage to
attract firms at the expense of domestic industry. This suggests that empirical applications of

! Theideaisthat in the ‘traditional’ comparative advantage world with perfect competition and constant returns
to scale, the HME never arises and larger domestic demand is satisfied by imports. The HME may only appear if
production is characterized by increasing returngimperfect competition, assumed in the ‘new’ trade models. Of
coursg, the intensity of the HME depends on the strength of returns to scale, trade costs, barriers to entry and
elagticity of demand and substitution (see Helpman, 1990, Davis, 1999, and Head et al., 2002). And athough the
HME may disappear under certain conditions, it isonly present in the ‘new’ trade theory.



the traditional HME definition to a multi-country framework are problematic. It also
invalidates Davis and Weinstein (1998, 2003) approach to construct an aggregate measure of
demand, whose changes would necessarily lead to more than proportional changes in
production.

The contribution of this paper is twofold. First, we refine the HME search. In particular, we
argue that the HME continues to be a valid hypothesis test provided it is properly redefined to
account for a multi-nation world. We implement the property developed in Behrens et al.
(2004) that the direct dynamic HME, defined as the elasticity of industry share with respect to
an increase in domestic expenditure share, is always larger than unity between two periodsin
time within one country®. The fact that the HME hypothesis is expressed in terms of partial
derivatives without accounting for the behaviour of foreign expenditure shares or the trade
costs matrix proves to be crucial for the empirical investigation. More precisely, it suggests
that rather than aggregating all countries demand shares into a unique variable as in Davis and
Weinstein (1998, 2003), we need to isolate the effects of changes in the share of domestic
demand from those in the rest of the world.

Second, we apply the N-country model by Behrens et al. (2004) to estimate the evolution of
manufacturing production in the European Union. The key advantage of this model isthat it is
easily amenable to empirics and offers a theory-founded empirical specification. Importantly,
it provides a theory-defined measure of external market access to depict the effects of foreign
nations demand and proximity incentives to trading partners on the domestic production.
Note, however, that even with linear well-specified equilibrium conditions, the multi-country
analysis remains intricate. For example, it is difficult - if not impossible - to derive clear
comparative statics analysis of changes in foreign expenditure and trade costs because their
effects on home's production depend on the whole structure of trade costs and initial
distribution of expenditure in all countries (see Behrens et al. (2005b)). Therefore, in order to
get insights about the expected sign of the coefficient on the foreign market access variable
we resort to athree-country case of the model, while admitting that these conclusions may not
always be generalisable to alarger number of countries.

The theoretical model used to generate the HME hypothesis is taken to the data. The
empirical investigation proceeds in two stages. The first step is to estimate trade costs which
are necessary to calculate the weighted average of foreign countries demands to construct the
theory-suggested proxy of market access. We estimate time and industry specific trade
barriers using fixed effects gravity equation that substitutes country and partner dummies for
country specific characteristics. At the second stage we incorporate the market access measure
into the HME regression. All in all, we pursue three estimation exercises, which only differ in
the way the foreign market access variable is specified. In particular, we check the robustness
of our main specification based on the N-country Krugman (1980) model by drawing upon
Davis and Weinstein (1998, 2003) and Redding and Venables (2004) definitions of market
access. To accommodate our need to separate the effects of demand perturbations in home
and foreign markets, we revise these measures slightly to account only for demand coming
from third countries. Both measures are fundamentally the same with the only difference that
Redding and Venables (2004) approach takes into account not only bilateral trade costs, but
also al idiosyncrasies implied by unilateral trade policies.

2 The same result was derived independently in my unpublished Master Thesis (see Bourtchouladze, 2002)



We focus on thirteen EU countries in a dataset containing twenty four manufacturing
industries for a twenty one year period (1979-1999). To our knowledge, no study has
contemplated to explore such an extended dataset in terms of country and time-variation. We
find compelling evidence of the presence of increasing returns to scale/monopolistic
competition (IRS-MC) production structure in several sectors such as textiles, leather, plastic
products and engineering. Our results appear to be in line with findings in the previous
literature and particularly so with Behrens et al. (2005a) and Brulhart and Trionfetti (2005),
which similarly to us use multi-country foundation for the empirical specification.

The remainder of the paper is organized as follows. We start by sketching the theoretical
framework as derived in Behrens et al. (2004). In Section 3, we introduce a variety of
definitions of the HME applicable in a multi-country world and motivate the HME hypothesis
test. In Section 4, we map theoretical results into an empirical strategy and define the
variables. Section 4.2 covers data sources. After presenting the results from estimation of the
gravity model, we review the methodology to estimate the HME equation in Section 4.4.
Section 5 discusses our findings. In Section 6 we perform sensitivity analysis with alternative
specifications of the foreign market access variable. In the same section, we present the
results and compare our findings with the previous literature. Finally we conclude in Section
1.

2 Theory

The departure point for the empirical investigation of the HME in a multi-country world rests
on the model developed in Behrens et al. (2004) which considers a more general framework
by extending Krugman (1980) model to N countries. In the following section, we present the
model, along with equilibrium conditions and the comparative statics analysis to motivate our
empirical specification.

2.1 N-country Krugman (1980) M odel

2.1.1 Assumptions
The model assumes N countries, denoted by subscript ‘i’ (i=1, 2, ..., N); one factor of
production, labour (L); and two sectors, manufacturing (D) and agriculture (H).

The agricultural sector is perfectly competitive and produces homogeneous good H under
constant returns to scale, with one unit of labour per unit of output. The manufacturing sector
is a standard Dixit-Stiglitz monopolistic competition sector that produces a differentiated
good D consisting of a continuum number of varieties subject to increasing returns to scale at
the level of individual firm. Technology of production is identical for all varieties in all
locations with a cost function that involves fixed and constant marginal labour requirements,
labeled by F and a,, respectively. Contrary to the homogenous good sector which is traded

costlessly, international trade in differentiated good is subject to ‘iceberg’ trade costs.
Namely, t ; >1 units of any manufacturing variety must be shipped from country i to country



j for one unit to arrive®. It is assumed that trade is bilaterally symmetric, t j =t;, and free

ji
within countries, t , =1.

On the demand side, every individual in all locations shares the same preferences, described
by atwo-tier Cobb-Douglas utility function:

J1/(1-1/s)

U, = CDimCHil-m; Cp ° gac;:odi(w)l-lls dwg «y

where Cy; is consumption of agricultural good, Cp; is the consumed quantity of the composite
of al industrial varieties with d.(w) the consumption of each available variety w in country

i; s the expenditure share on the industrial good (0<mn<1) and s is the constant
elasticity of substitution between each pair of D-varieties (s >1). The mass of varieties
available intheworld is n* = é N, with ni varieties produced in country i.

Finally, labour is internationally immobile. We denote by L; the population in country i. Each
consumer is assumed to supply one unit of labour inelastically, meaning that i’s endowment
of labour is aso L;. The world mass of consumers and the world endowment of labour are

givenbyL:éiNLi :

2.1.2 Market Equilibrium
Consumer’s problem is to maximize utility described in (1) subject to the budget constraint,

p,H; + CS:O p. (w)d, (w)dw = E, , with py; representing the price of one unit of agricultural
good, p.(w) the price of one unit of variety w and E; the expenditure in location i. The CES

demand function in country j for a variety produced in country i (d;) takes the following
form”:

P NE,
ij 1-s
P

o
1

P =anp e

where p; isthe delivered price of the variety and P"* isthe CES price index in country j.

On the supply side, perfect competition in the homogenous sector yields marginal cost
pricing. Provided that the good is produced in all locations (the non-full-specialization
(NFS))®, free trade leads to factor price equalization. In addition, choosing good H as a
numéraire means that its price and labour wages are equal to unity across countries.

In the manufacturing sector, increasing returns, costless product differentiation, free entry and
love for variety imply that each firm will produce a single, distinct from others, variety. The
mass of firms operating in each country is endogenously determined by free entry and exit.

® Tradeisfreewhent equalsone; trade costs are prohibitivewhent ® ¥ .

* To simplify matters we drop the variety index from the notation. The symmetry of the mode implies that in
the equilibrium firmswill only differ by the country they are operating in.

® Behrenset al. (2004) show that NFS occurs when IT isnot too large.



Dixit-Stiglitz monopolistic competition market structure also suggests that mill pricing —
pricing at the factory gate, with all shipping costs borne by the consumers — is optimal. More
precisely, letting x; be the amount of output produced by atypical firmini shipped to j and

X = éjxu be the total amount of production by a firm in i, each firm maximizes profit
P. =4 (p,d, - a,x,)- F taking into account the demand for each variety in (2). Noting

also that dueto trade costs x; =d;t ; , the profit maximization with respect to p; yields:

ij?

= Sl )
P =1 1s

Free and instantaneous entry and exit of firms drive profits to zero in the equilibrium. This, in
combination with pricing conditions, gives the equilibrium output of a typical manufacturing
firm that isthe same across all varieties:

X = F(s-1
am
Since x, = § jdijt i » the market clearing condition for atypical variety in location i becomes:
o) _ F(S - 1)
a jdijt iji a (4)

m

Using conditions (2) and (3), along with the fact that zero equilibrium profits imply that
expenditure and labour income are equal (E; = L, ), (4) can be rewritten as:

élof“L' =Sk j=1,2...,N (5)
a i nif il m

where f ©t1° with O£f, £1,sincet, 21 and s 3 1. Multiplying both sides of (5) by n
and summing across countries results in n” =nL/Fs , meaning that the world mass of
available varieties is constant and proportional to world population. Finally, setting
s, °n/n"and s; ° L /L, (5 reducesto:

o fjl Se
[¢]

'aiSmf il

=1, j=1,2,..,N (6)

Behrens et al. (2004) show that market clearing condition (6) translates into the following
matrix notation:

Fdiag(Fs,)'s. =1 (7)
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dimensional vector of ones. By assumption, F issymmetric with f; =f ; and f; =1.
Finally, (7) can be solved for the equilibrium distribution of firms:
s, =|(diag((F) "DF ] s, ®)

And equation (8) can be equivalently expressed for each country individually:

. f
Sii :a»o;s' (9)
Ja| fjl :

with f; denoting the co-factor of f;. As demonstrated in Behrens et al. (2004), every
interior equilibriumis locally stable with alinear relationship between s; and s .

3 TheHME Hypothesis

3.1 De€finitions of the HME

According to Behrens et al. (2004), in a multi-country framework it is necessary to
distinguish between the static and the dynamic HME. The static HME relates to cross-
sectional variation in the data at one point in time, where larger countries host a relatively
greater share of an IRS-MC industry. In contrast, the dynamic HME describes the evolution
of production structure within one country over time and is defined as:

98 S o4 (10)
ds; s

ni

where ds_ isasmall variation satisfying ds_ >0 and § jdsEj =0. Plugging in the result of
TISni

Ej

differentiation of the equilibrium industry share of country i, ds; = éj dsg , into (10)

yields an equivalent definition of the dynamic HME:

] ﬂsni dSEj i >1
JﬂSEj dSEi Sni



Our aim is to explore the presence of the dynamic HME. However, in their Proposition 3,
Behrens et al. (2004) show that unless trade frictions are pairwise symmetric for all countries

(f; =f , "it j), there exists a perturbation ds;, satisfying ds; >0 and é jdsEj =0, for

which the dynamic HME may not arise. The result is due to what the authors call ‘HME
shadow’: redistribution of expenditure shares may be such that not only country i gains
expenditure, but also some other country j gains expenditure and thus manages to attract more
firms than i. This effect can be so strong that the share of production in i may overall
decrease, despite an increase in country’s demand for industry’s output. It is of note that an
increase in foreign expenditure share is only a necessary condition for the HME shadow to
come into force, not a sufficient one.

To see the mechanics of the HME shadow, we consider a three country case of the model.
Using the fact that é ilsEi =1, equation (9) takes the following form for country 1:

O & le fl3 9 fl3
G5 - 3 St o (11
8a | f2| a | f3| g a | f3|

f f
1 13 =
-9 Sg t

Sy = %5
' 8a|fl| a|f3lb

We assume that f; >f,f ®and f, >f,,, s that country 3 is a more distant partner of

it

country 1 than country 2. Suedekum (2006) shows that — f“f is strictly positive and, while

A

: : : . f
both — fiz and - g are strictly negative, - fiz is a stronger negative than ——2—. In
a|f2| a|f3l a|f2| a|f3l
this case, the coefficients of s., and s., in equation (11) are positive and negative,
respectively. Then an expenditure shock that increases s, and S, but decreases s.,, will

enhance the effect that the increase in country 1 expenditure share has on its share of
production. On contrary, the positive effects on industry share in country 1 will be subdued if
increase in s;, is paralleled by an increase in s., and an offsetting decrease insg,.

Depending on the actual level of cross-country expenditure shifts and the degree of trade
freeness, country 1 may even lose industry.

Multi-country Krugman (1980) model also shows that the dynamic HME unambiguously
holds in case of a positive exogenous expenditure shock in one country only. Y et again, in the
real world all expenditure shares change between two periods in time, leaving ground for the
HME shadow to occur. So, relying on (10) as a discriminating criterion for the existence of
monopolistically competitive industries is not appropriate in empirical investigation.

Albeit no clear predictions can be based on the dynamic HME, the model does provide a valid
hypothesis test. The elasticity of country’s production share with respect to changes in its
expenditure share in (10) can be decomposed into the direct and indirect components:

® In what follows we always assume that it is cheaper to export goods directly to the destination, rather than via
third countries; i.e. thetriangleinequality t ;; <t ;t , or equivalently f;, >f,f ., awaysholds.



ds, Se _ 28 TS dSEi Sei _ TSy i.; 2 ﬁ%i

, (12)
dSEi Sii JﬂSEj dSEi Sy  Tsy s, . IﬂSEj dSEi Sii

n n

The first term of (12) isthe partial derivative of a change in country’s expenditure share on its
industry share and represents the direct effect; the second term aggregates all the indirect third
country effects. In accordance with Lemma 3 (of Appendix 5) in Behrens et al. (2004), the
direct effect is always greater than one, provided that trade costs matrix is positive definite:

T Se 5 g (13
TISEi Sni

Condition (13) signifies the existence of the direct dynamic HME, which always holds in a

multi-country Krugman (1980) model. This valuable property can be employed to test

whether an industry is characterized by IRS-MC.

To conclude, the positive impact of increase in expenditure share on country’s share of
production may be weakened if redistribution in expenditure shares is such that there is an
increase in expenditure share in at least one foreign economy. Even more so, the total effect
may not only be less than proportional, but also negative. This suggests that a valid hypothesis
test should only be defined in terms of the partial effect of home's expenditure share changes
isolated from adjustments in foreign markets.

In the next section we build upon these predictions to construct the empirical specification. In
many cases we will resort to a three-country version of the model to determine the
comparative statics analysis and the expected coefficient signs. Of course, it is important to
recognize that a three-country analysis may be insufficient to account for a plethora of effects
triggered by N™-country adjustments’. But even with linear well specified equilibrium
conditions of the only available N-country model developed in Behrens et al. (2004), it is
impossible to derive clear and general results regarding, for instance, the impact of foreign
expenditure perturbations on home’s production because the outcome depends on the whole
structure of trade costs matrix (see Behrens et al. (2005b)). Notwithstanding this, we believe
that three-country exercise gives a good sense of what dynamics may be present in a more
than two-country framework and we do expect some of the mechanisms to extend to more
realistic scenarios with a larger set of countries. It is likewise important to emphasize that the
direct dynamic HME survives irrespective of the number of countries.

4  Empirical Implementation

4.1 Empirical Strategy and Definition of Variables

To formulate our empirical specification we rely on the market equilibrium conditions (8) re-
formulated for time period t and industry k individually:

" See for example Behrens et al. (2005b) who analyze Krugman (1980) model with four countries and show that
there exists a range of trade costs values for which ‘fourth-country effects overthrow the results of a three-
country model.



s, =|(diag((F ) "DF <] s, (14)

where sy, is the share of output in country i in industry k at time t, sf, is the share of
gs,ﬁ,n 9 gs;lt 9
. . S G, T oGSk T
expenditure in  country i in industry Kk, s, =¢ "7+, s, :éw <+ and
gsﬁ,m o gSE,Nt 2
W fh L 14
k szklt fao L fiy Kk s PR k k k
Fi=¢ | . o F{ is assumed to be symmetric with f; =f ;i and f; =1.
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Equation (14) can be expressed for each country i as:

fx
k — 2 ijt k
Sn,it =a i él fj:(t SE,jt (15)
with f; denoting the co-factor of f ; , as before.

We can further break (15) into two components stripping out the effect of domestic
expenditure share and the aggregate effect of the rest of the world demands®:

k k
kK — fiit ko 4 Q fijt Sk
hit — O fk E.it Kk “E,jt

S a. s
a| ilt . a| fjlt

Defining the variable measuring the access to foreign markets as:

f K
FMAk =& It gk
At a11|él .':JII(t E,jt

we can readily construct atestable equation of the evolution of production in country i:
Snie = b +by'sg; +bFMA; +ey (16)

n,it

where e isthe stochastic error term. This specification goes hand in hand with our argument
of isolating the domestic expenditure share from third countries demands in the regression due

8 Using matrix notation, this amounts to rewriting the RHS of (14) as a sum of 2 terms, where the first oneisthe

multiplication of s¢, and the diagonal of ((diag((F1‘)'11)F1‘)'1 and the second is the multiplication of s¢, and

(diag((F l‘ ) )F l‘ )" with the diagonal set to zero.

10



to the potential ‘HME shadow’, which dampens some or all positive effects of home's
expenditure share rise with an ultimate result that an over-proportional effect on the share of
domestic industry may not be discernible once changes in all expenditure shares are
accounted for.

Denoting by x;‘t the quantity produced by industry k in country j, share of country i’s
production in good k becomes:

n,it_oNk

Given that real quantities produced are not observed, we proxy them by the volumes of
production: X = X/ p%, where X and p; correspond to the value of production and its
price, respectively. Similarly, share of demand in industry k in country i is defined as:

k — Ellt( / p::
Eit — N
a E/pk

j

where Ej"t is country j’s domestic demand for good k. Domestic expenditure Ej"t is calculated
by subtracting country’s net exports from production.

To construct the FMAY we resort to trade costs estimated in a gravity model. The gravity
equation we choose to work with substitutes origin and destination fixed effects for country-

specific variables’. To this end, the value of bilateral trade flows depends on exporting and
importing country characteristics and the bilateral trade frictions:

N N
IN(XK)=dX +Q 1L, +§ MM, +
jt ot Ia=i t e.l it j (17)
dy; In(dist;) +dcontig, +dycomlang_off, +d EU, +u;

whereXi}‘t is the value of exports from country i to partner j inindustry k at timet (j * i). L,

is the exporter-specific fixed effect which is adummy equal to one when country i is exporter
and zero otherwise and M ; is analogously defined importer-specific fixed effect; distj; is the

distance between i and j, contigij is a dummy equal to one if countriesi and j share a common
border, comlang_off;; is a dummy equal one if i and j share a common official language and

EU;;: is adummy equal one if countriesi and j are members of the European Union at time t*°
and ui'j‘t is a stochastic error term. The generality of this approach mitigates the problem of
omitted variables bias as it allows to account for a complete spectrum of country and partner
specific effects, observable or not, including relative prices — the so-called ‘multilateral

° Asin Chen (2004), Hillberry and Hummels (2002), Hummels (1999), Redding and Venables (2004) and Rose
and van Wincoop (2001).

1% From 1995 onwards, all countries in the analysis became members of the EU; the EUjj, is thus dropped from
estimation for 1995-1999 year range.

11



resistance’ term', trade policies common to all trade partners for a particular exporting
country or common across all suppliers of an importing country and market sizes.

The gravity model is estimated separately for each industry and year and the coefficients from
this regression are then used to compute bilateral trade barriers:

k — (dISt )dlkt ed;contigij +dé‘tc0mlang_oﬁ‘ij +dfftEUijt

ijt ij

f

To determine whether the direct dynamic HME is prevalent in the data, we estimate (16) and

TSnie Seit _ p k Seit . - _
q ——— = b; ——>1. Interpreting the coefficient on the foreign
SE,it Sn,it n,it

market access is somewhat trickier, as the variable is a composite index of third countries
demands and bilateral trade frictions. Therefore, to know what the sign of b should be, we

need to determine whether changes in the underlying variables affect the FMAY and the

domestic share of production in asimilar manner. It is easiest to illustrate the effects in athree
country case, but we assume the same holds in settings with more nations, at least under
certain parameter values.

test the hypothesis that

To see the outcome of expenditure reallocation from one trading partner to another, we note
that for country 1, for example, we have the following expression:

k f ; k f ; k
F|V|An:°12ts +°l3ts
a| fZII(t = a| f3ll(t =
k k
Provided that f % >f “f X holds, Suedekum (2006) show that both éflzftk and éflg;k e
|21t |3l

. . fs . fx .
strictly negative and -2 isa stronger negative than -2 if f 5 >f 5 and vice versa
|20t |3l
Therefore, a reallocation of expenditure from a more distant (closer) partner towards a closer
(more distant) one reduces (enhances) the foreign market access variable and the share of
domestic industry. By construction, the effect is identical on both variables and, as long as

trade costs are correctly estimated, b} should be equal to one. However, to the extent that

trade costs are not precise, the coefficient b may take positive or negative values. Assuming

that relative trade costs are correctly estimated, i.e. a more distant partner is estimated as a

more distant one, we expect a positive b) in (16). It is also worth mentioning that a

reallocation of expenditure between equidistant partners will not affect domestic industry in
f5 fx .

anyway, because 52— =2 if f =f . The FMA variable also takes value of zero

a|f2ll( é|f3ll(’

in this case™.

1 See Anderson and van Wincoop (2003)
12 Additionally, when countries are equidistant (f 5, =f 5, =f X.), all countries host the same amount of
industry and multilateral reduction in trade barriers plays no rolein the location of production.
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It is also straightforward to see that an increase (decrease) in foreign expenditure share which
comes along with a decrease (increase) in the domestic expenditure share depresses
(enhances) the share of domestic industry further. It also decreases (increases) the foreign
market access variable. Then, if trade costs are properly estimated, b, should not be different
from unity; otherwise we should expect it to be positive.

To determine the effects of changes in trade costs we assume that all expenditure shares are
equal, so that all locational advantages derive from differences in trade costs only. We

simulate two scenarios of f changes under the assumption that fj =f, and the
k
it

k
n,it

k

requirements that f & >f if & holdsand s, is positive. First we assume that f 5, increases,

while f , =f X, remains congtant. As countries 1 and 2 become closer to each other relative

to country 3, they attract a higher share of industry at the expense of region 3, as expected.

The effect on the foreign market access variable for countries 1 and 2 may be twofold

depending on the initial simulation values of trade costs f ;: as f 5, increases, the variable

either always decreases or first increases for lower values of f, and then decreases for

higher values of f 5, . The FMAY remains unchanged. Second, when f , =f X, increases with

f 5, fixed, the share of industry in countries 1 and 2 first increases and then decreases with an

opposite effect on country’s 3 industry. The foreign market access variable declines in all
locations.

Although the three-country analysis simplifies the reality, it is apparent that changes in trade
costs can affect the domestic share of industry and the market access variable in the same or
opposite directions. Combining these with the effects of expenditure shares changes, the
coefficient b} will be determined by which changes prevail and may be positive, negative or
zero.

4.2 Data Sources

Our empirical analysis concentrates on the EU countries. Data on production, bilateral trade
flows and prices at exporter’s level come from CEPII database (see Mayer and Zignago,
2005). The dataset was compiled from various sources and includes compatible trade and
production data for 26 manufacturing industries (3-digit level of ISIC Rev. 2 classification)
for alarge number of countries over 1976-2001. Data on total exports and imports, as well as
input-output tables, at the compatible 3-digit industry level are taken from Trade and
Production 1976-1999 database made available by Nicita and Olarreaga (2001) at the World
Bank. Information on measures of bilateral geographical characteristics, such as bilateral
distances, existence of common border and official language, are obtained from CEPII's
distance measures dataset made available by Godefroy et al. (2004)"3. Due to numerous
missing values, the final sample we work with includes 13 EU countries and 24 industries for
1979-1999".

3 For definitions of dist, contig and comlang_off variables, see www.cepii.fr/anglai sgraph/bdd/distances. pdf
Database is available at www.cepii.fr

14 A detailed description of country and industry sets are given in Appendix1. The resulting dataset is quite
complete. Approximately 0.2% of observations for production was missing or had implausible magnitude in
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4.3 Estimation of the gravity model

Bilateral exports are equal to zero for some observations in the sample. We therefore add one
to al bilateral trade flows before taking logarithms™. For large values of flows,

In(1+ X;) @n(X;;), while for those observations with X =0 adding one means that

ijt

In(1+ X;;) = 0. The model can be then estimated by a Tobit procedure.

We begin by running trade equation (17) for each 3-digit industry pooled over 1979-1999
years. Pooling the data across years allows us to increase the degrees of freedom and assess
the average trade barriers effects in each industry. The results are reported in Table 1. The
model provides a good fit to the data in all industries and the signs and magnitudes of the
estimated coefficients agree with economic priors. The coefficient on distance is always
negative and has a significant amount of variation across sectors, ranging from -0.38 for
beverages (ISIC 313) to -1.33 in petroleum refineries (ISIC 353). Coefficients on EU,
contiguity and common official language dummies are also in line with expectations, with the
exception of the tobacco industry (ISIC 314) for which contiguity is negative, but statistically
insignificant, and the common language and adjacency display the largest coefficient values.
Imposing identical coefficients across years is restrictive and so we estimate gravity model
separately for each industry and year. The time-variant industry-specific estimates of trade
barriers are used for the construction of foreign market access variable in the next step™.

4.4 Estimation of the HM E Equation and Empirical |ssues

Generally speaking, production structure can be considered at three different levels of
aggregation: varieties, goods and industries. Varieties constitute the most disaggregated level
of production and are produced subject to increasing returns to scale within a Dixit-Stiglitz
monopolistic competition sector. At the intermediate level, there are goods. Within ‘new
economic geography’ framework, a good consists of a number of varieties, whereas in a
comparative advantage world, good is just a ssimple homogeneous commodity. Industries
represent the broadest level of production, each of which is comprised of a number of goods
produced using the same technology. With these in mind, the HME will be expected to arise
at the goods level.

To identify the true production structure, it is therefore important to use data at the correct
level of aggregation. Y et, the division between varieties, goods and industries is not as evident
in practice as it is in theory and this is why it becomes a matter of judgement and data
availability. The most complete disaggregated data available is 3-digit level of 1SIC Rev. 2
classification and we assume that a this level, production may be monopolistically
competitive.

some years. We used figures from the UNIDO Industria Statistics Database 2001 3-digit 1SIC to substitute for
missing values. Where thiswas not possible, we used average value of the nearest available years.

!> This means adding $1000, since bilateral trade datais expressed in thousands of dollars.

16 We focus on unadjusted Tobit coefficients as the number of zero trade flows is very small making the
adjustment factor close to one and hence unimportant. For example, the industry 314 has the largest number of
zeros but the adjustment factor ranges from 0.97-0.99 depending on the year (see Wooldridge (2002)).
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We estimate a pooled version of model (16) by pooling the dynamic data on the evolution of
production structure for 1979-1999 over thirteen EU countries. Our dataset alows us to
estimate the HME equation for each 3 digit industry separately with 260 observations given
that explanatory variables are lagged. We restrict the coefficient on domestic expenditure

share to be the same across countries, following our belief that if the industry is IRS-MC in
k

. L St
one location, it should also be such in another. To simplify matters, we calculate b % a
n,it

sample means, which by construction of the model meansthat 5\, =S¢, over the whole set of

k =k
: : Sni S i

cross sections in the pool, rendering I k't % = b, . Consequently, our search for IRS-MC
E.it n,i

industries reduces to checking whether b/ is statistically larger than one. With regard to the
foreign market access variable (FMAY), we must allow the coefficient b} to differ for each

cross section i, since identical changes in underlying variables yield dissimilar outcomes, in
terms of magnitude and direction, on the dependent variable in various countries. Before
presenting the results, several further issues warrant discussion.

The model is estimated by OLS. The error term e is likely to be heteroskedastic because

larger countries tend to have higher production levels in al goods, causing positive
correlation between variance of errors and country size. We thus report and base our
hypothesis tests on White-type robust standard errors™. In addition, the market access
variable is a generated regressor, whose presence, according to Pagan (1984), may lead to bias
in some or all estimated coefficients and invalid OLS standard errors. In such cases, empirical
literature suggests to resort to bootstrap techniques for the reason that there exists no
analytically derived formula to obtain unbiased and consistent estimators'®. Yet, bootstrap
procedure rests on the assumption that the observed distribution of the sample is a good
estimate of the underlying population distribution. The accuracy of the method to estimate the
sampling distribution depends on the number of replications in the bootstrap and the number
of observations in the original sample. We apply bootstrap technique, but we remain cautious
about the results given that the set of countries in the sample may not be very representative
of the true population. We resample the data 3000 times with replication and re-estimate
coefficients and their standard errors. According to Efron (1982), the bias is not a serious
concern unless the estimated bias is larger than 25% of the standard error'®. Since in none of
the cases the estimated bias exceeds the threshold, we retain OLS coefficient estimates and
confirm our significance tests using bias-corrected bootstrapped confidence intervals.

In our main specification, domestic demand for industry’s output is calculated by subtracting
net exports from production. This creates a simultaneity problem if contemporaneous demand
is used in the regression. Taking lagged values of domestic demand share will attenuate this
problem. This is also more realistic, because contrary to theoretical assumptions where
entry/exit of firms is instantaneously driven by changes in demand, we allow changes in
demand to affect production with a time lag — time needed to set up production facilities.
Unfortunately, there is no guidance on what should be the correct time lag at each 3-digit

7 See Wool dridge (2002)

18 See for example Briilhart and Trionfetti (2005) and Redding and Venables (2004)

19 Edtimated bias is defined as the difference between the average of bootstrapped statistic and the observed
gatigtic.
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industry levels. Thus we decide to take one year lag for all explanatory variables in the
estimation.

Another potential for simultaneity between demand and production lies in the fact that
production of good k may use the same good k as intermediate input or other intermediate
goods that in turn use good k as intermediate, meaning that higher production of k will
necessarily imply larger demand. To tackle this problem, Brulhart and Trionfetti (2005)
suggest using expenditure from sources that use industry’s output for final consumption only,
excluding expenditure from those sources that use the output as intermediate inputs. From
available input-output tables we compute net final demand as:

Final_Ef = x*(1- s_int_sales))
- exports’ +imports’ - (x * s int_imp{ * s int_out)

where s_int_sales’ is the share of output sold to other sectors as intermediate inputs,

s int_imp is the share of intermediates used that is imported and s int_out® is the own

sector intermediates needed to produce one unit of output value. Again, we use lagged values
of share of final demand in the analysis.

Nicita and Olarreaga (2001) aggregated the input-output tables to reflect the 3-digit 1SIC
level. The original data comes from Global Trade Analysis Project (GTAP) database version
4, which utilized data from early 90's in constructing the tables. It should be noted that while
we do not expect the input-output intensities to change significantly over time, it isa concern
that the coefficients are not year specific. Yet, to our knowledge, there exists no other
database that provides input-output tables compatible with I1SIC classification on a yearly
basis.

5 Econometric Results

51 TheHME in pooled regressions

We start by presenting results for pooled estimations. While it would be too restrictive to run
pooled estimation over all industries in the sample, it is fairly reasonable to pool the data
across 3-digit industries that fall into the same 2-digit category. Pooling allows us to increase
the number of observations and see whether the HME could on average describe the industrial
structure within 2-digit classification. The estimation output in Table (2) shows that the IRS-
MC paradigm is present in textiles and clothing (1SIC 32) and engineering (1SIC 38) sectors,
in which the coefficient on the share of domestic demand is larger than one. However, the
HME is statistically significant only in textiles and clothing sector (1SIC 32) in specifications
with total demand.

We should acknowledge the fact that our results are susceptible to too much structure implied
in the pooled regressions. Imposing equal coefficients across industries contradicts the basic
premise of our research that sectors differ with respect to their production patterns. This is
why the main focus of our empirical exercise ison the individual 3-digit industry level.

16



5.2 TheHME inindividual industry regressions

The results for individual 3-digit industry runs appear in Tables (3) and (4). Overall the fits
are reasonable, with R? between 0.66 and 0.99. A more than proportional relation between
demand and production shares appears to hold in eleven industries”® and the results are robust
to both definitions of demand. Specifically, strong evidence in favour of the HME production
structure is present in seven industries “textiles’ (1SIC 321), “leather and products of leather,
leather substitutes and fur, except footwear and wearing apparel” (ISIC 323), “other
chemicals’ (ISIC 352)%, “plastic products’ (ISIC 356), “machinery except electrical” (ISIC
382), “transport equipment” (ISIC 384) and “professional and scientific equipment” (ISIC
385), for which the coefficient on the share of domestic demand is statistically larger than
unity in all specifications. IRS-MC pattern is somewhat debatable for “rubber products’ (1SIC
355), “fabricated metal products, except machinery and equipment” (1SIC 381) and “electrical
machinery apparatus, appliance and supplies’ (1SIC 383), in that the significance of an over-
proportional relationship is inconsistent across specifications. For the industry “glass
products’ (1SIC 362) an over-proportional pattern appears in the estimated coefficient, but not
in the statistical significance®.

Third countries demands matter for al the identified increasing returns industries. As
expected the coefficient signs on the foreign market access variable differ across countries
and in the majority of cases they are statistically significant at 95% level. Access to foreign
markets is also important on the overall basis: using a standard Wald test, the null hypothesis
that country specific coefficients of the market access are altogether equal to zero is easily
rejected at the 99% confidence level.

It is reassuring that industries such as textiles, leather, machinery and engineering display the
HME. These industries are the most common examples of monopolistically competitive
sectors and have repeatedly supported this paradigm in the empirical literature. What is also
remarkable is the fact that we generally find IRS-MC characteristics in industries under the
same 2-digit sector heading (ISIC 32, ISIC 35 and ISIC 38).

6 Sendtivity analysis

6.1 Alternative Specifications of FMA Variable

It might be useful to provide some robustness checks for the results presented so far.
Following methodology developed in the literature, a variable that measuresi’s market access
to third countries can be constructed as a weighted average of trade partners share of
demands™:

2 15IC 321, I1SIC 323, ISIC 352, ISIC 355, ISIC 356, ISIC 362, ISIC 381, ISIC 382, ISIC 383, ISIC 384, ISIC
385

2L« Other chemicals industry includes manufacture of paints, varnishes, laguers, drugs and medicine as well as
soap, perfumes and cosmetics.

22 Bjas corrected bootstrap confidence intervals support the results in majority of the cases (the results are not
included in the tables but are available on demand).

% See for example Davis and Weinstein (1998 and 2003), Redding Venables (2004) and Leamer (1997).
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FMAY =@, Fist (18)

where f ijkt is a measure of bilateral trade freeness between i and |, that includes a variety of

bilateral trade frictions in addition to distance. Even though market access variable is not
based on clear cut theoretical foundations, it has been frequently used in the literature to
account for the effect of distance on demand. Asin Davis and Weinstein (1998 and 2003), the

weights fijkt correspond to estimated trade costs from a gravity model, but rather than using
only distance coefficients, we augment the specification of weights with coefficients on all
bilateral trade barriers that are included in the gravity model.

A dlightly different specification of measuring access to markets was put forward by Redding
and Venables (2004). Given the fact that exporter and importer specific fixed effects absorb
all country and partner specific characteristics, market access variable can be defined as:

FMA =& . f emiM) (19)
The use of importer dummy allows controlling for all factors that determine countries
propensities to demand imports from all partners. As such, in addition to capturing bilateral
trade costs, (19) incorporates partner j's demand effects and its unilateral trade policy
characteristics that are common across all its suppliers®. We resort to both measures to check
the robustness of our results.

As above, we allow the coefficient on the foreign market access variable, b, to vary across

cross sections. Note however that in contrast to the empirical specification in Section 4.1 it is
expected to have an opposite sign. Here, a reallocation of expenditure from a more distant
country towards the closer one has opposite effects on the domestic industry share and the
foreign market access variable constructed according to (18) and (19). More precisely, if

country 3 is a more distant partner than country 2, f  <f £, then the increase in sf ,, will
overweight the decrease in sg ,, driving FMA[ higher, since now FMA; =f 5 s¢, +f 5 Sk 4.
sk, however decreases. Likewise, an expenditure shift from a closer to amore distant partner

has a positive impact on domestic industry share and a negative one on the foreign market
access variable. It was also shown that an increase in foreign expenditure share that
counterbalances a decrease in domestic expenditure share exacerbates the negative effect on
domestic industry share comparing to the result from a decrease in domestic expenditure only.
This increase however boosts the market access variable by construction. In all these cases the

coefficient by ought to be negative. Also note that a reallocation of expenditure between

equidistant partners will not affect domestic industry in any way, so b may well be zero.

Our discussion above also makes it clear that areduction in trade barriers may have a positive,
negative or zero effect on the domestic share of industry, while it always has a positive effect

on the market access variable. As a consequence, the relationship between FMAY and the

dependent variable s, is not restricted in any way and the estimated coefficient b, can be

greater, smaller or equal to zero.

24 Note that the use of import dummy incorporates the demand effects, so there is no need to explicitly account
for expenditure shares of foreign countriesin (19).
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Finally, we resort to FE estimation where external market access and other country specific
characteristics are proxied by countries’ fixed effects. In this way we can avoid the necessity
of constructing the market access variable to account for third countries effects.

6.2 Econometric Results

6.2.1 TheHME in individual industry regressions
The estimation of (16) with FMAY defined according to (18) and (19) provides vigour to the

conclusions drawn in Section 5.2. The results are displayed in Tables (6)-(9) and continue to
provide support for the HME in eleven industries that we identified previously. The
coefficients on the market access are globally statistically significant at the individual level
and as a subset and display an opposite sign compared to our main specification in Tables (3)
and (4), as expected.

The results appear robust across various specifications of the foreign market access variable.
With the exception of “glass products’ (ISIC 362), “fabricated metal products, except
machinery and equipment” (ISIC 381) and “electrical machinery apparatus, appliance and
supplies’” (I1SIC 383) the point estimates for coefficients on domestic demand in eight sectors
are in excess of one in all four specifications. The significance tests based on White-type
robust standard errors suggest that the HME structure unambiguously matters for six out of 24
industries and depending on the definition of variables for another four industries.

The six sectors that exhibit a statistically significant HME (at 95% or 90% level) in all four
specifications include “textiles’ (1SIC 321), “leather and products of leather, leather
substitutes and fur, except footwear and wearing apparel” (1SIC 323), “plastic products’ (1SIC
356), “machinery except electrical” (ISIC 382), “transport equipment” (ISIC 384) and
“professional and scientific equipment” (ISIC 385). We therefore conclude that the HME is
unambiguously present in these industries.

Weaker support for IRS-MC production structure is found for industries “other chemicals’
(ISIC 352), “rubber products’ (ISIC 355), “fabricated metal products, except machinery and
equipment” (1SIC 381) and “electrical machinery apparatus, appliance and supplies’ (ISIC
383). In these industries the presence of the HME depends on the regression. In “other
chemicals’ (1SIC 352) and “rubber products’ (1SIC 355) the correlation between demand and
production is always above one, but is not statistically significant in all specifications. For
“fabricated metal products’ (I1SIC 381) and “electrical machinery” (1SIC 383) sectors, only
specifications with the share of total demand do not reject the HME test. It is of note though

that in “fabricated metal products’ (ISIC 381) the coefficient b/ is statistically insignificant
in the net final demand specification.

The fixed effects estimation is presented in Table (10). The results confirm our findings for
“textiles’ (ISIC 321) and “leather” (1SIC 323) industries. The discrepancies with the above
results may be due to the fact that fixed effects which proxy for the external market access,
force it to be constant over time. This is not the case in the reality because factors that
determine access to third markets, i.e. foreign expenditure shares and trade costs, are changing
from one period to another. Therefore we take results from the fixed effects estimation with a
grain of salt.
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Asafinal step of our empirical investigation we estimate the models with variables expressed
in values instead of volumes. The reason is that price figures, which were used to construct
volumes, are proxied by the relative price levels of country’s GDP to the United States. This
creates potential for measurement error, because the price figures do not reflect the true
exporters prices at the aggregation level used in the analysis. Tables (11) — (18) summarize
the results. In general, the use of values does not qualitatively alter the results.

To conclude, we compare our results with the previous work in this area. The summary of
findings appears in Table 19. The studies are similar in that they use 3-digit ISIC level of
aggregation or pool 4-digit industries within 3-digit classification, though the country sets,
time periods and testing equations are different. The concordance with the literature is quite
substantial. Our predictions for the HME sectors strongly agree with Behrens et al. (2005a)
and Brulhart and Trionfetti (2005) for all engineering sectors (ISIC 381-385), as well as other
chemicals, rubber and plastic products. The overlap with Davis and Weinstein (2003) is
slightly more limited. Concurring to our results, the authors find significant support for IRS-
MC paradigm in manufacturing of textiles, leather and fabricated metal products. |mportantly,
Brulhart and Trionfetti (2005) also detect the HME in the textiles industry. Crozet &
Trionfetti (2007) confirm our findings for electrical machinery, transport equipment and other
chemicals sectors. All in all, it is encouraging to observe such a good overlap, especially with
Behrens et al. (2005a) and Brulhart and Trionfetti (2005) whose econometric specifications
account for multi-country framework.

7 Conclusions

Since the seminal work by Davis and Weinstein (1996, 1998, 2003) there have been a few
empirical studies that examined the importance of the HME in industrial production. The
analysis is usually hindered by stringent data availability constraints and by the complexity of
new economic geography models. In addition, the theoretical world lacks multi-country
models, whereas two-country versions are unable to portray the whole diversity of cross
country effects present in the real multi-country world. More importantly, the results for the
traditionally defined HME may not be innocuous. As ‘third country’ effects come into force,
the positive outcome of a pick up in domestic expenditure may not be sufficient to increase
country’ s production in a more than proportional manner. The paper aimed to overcome these
limitations and introduce a theory-based geographical structure into the empirical analysis.

Based on the N-country version of Krugman (1980) model analysed in Behrens et al. (2004),
we revised the principles of the HME testing for cases that involve more than two countries
and proposed three ways of specifying an empirical model to estimate the evolution of
production structure in a multi-country world. The common feature in all approachesisthat in
order to be able to discern the HME in the data, domestic expenditure on the good ought to
enter the estimation separately from the variable that aggregates trade partners demands. This
IS necessary because swings in third country expenditures may Sweep away an over-
proportional effect that local demand shifts have on country’s production. The models only
differ in the way foreign countries demands are combined into a unique measure of market
access. The first one draws upon the Behrens et al. (2004) model. The other two formulations
are based on specifications used in Davis and Weinstein (1998 and 2003) and Redding
Venables (2004). Comparative statics analyses are based on three-country version of the
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theoretical model, which despite some loss of generality, pin-point a variety of mechanisms
which hold in a multi-country framework, at least under certain parameter values. This
exercise allows us to determine possible signs of the correlation between the constructed
aggregate measure of access to foreign markets and the domestic production.

We examined data for a set of thirteen EU countries in 1979-1999 for a broad range of
industries classified according to 3-digit ISIC level. Our findings highlight the presence of the
HME in eleven sectors used in the study. The IRSSMC mechanisms appear to govern
production structure in industries such as textiles, leather, chemical, rubber and plastic
products, fabricated metal products as well as engineering sectors. The allocation of industries
looks plausible as they constitute the most usual examples of increasing returns sectors. The
results also provide strong evidence for the role and importance of demand coming from
foreign markets and the evolution of trade policies among all trade partners. Finally, we find a
fair amount of overlap in the HME industries identified in this study with the findings of
previous literature.
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Table 5: Estimation of the HME Equation Pooled within 2-Digit Industries (Quat

Dependent Variable: Share of Domestic Production

Estimation of eq. (25) with FMA variable defined in (28)

Explanatory Variables use total Explanatory Variables use net final
demand=production-net export demand (see equation (27))

Industry |Beta 1 R2 OBS|Beta 1 R2 OBS
all 0.98* (0.01) 0.93 5980 0.73* (0.03) 0.60 5980
31 0.94* (0.01) 0.95 780 0.91* (0.02) 0.94 780
32 1.08 7" (0.03) 0.90 780 103*  (0.05) 0.83 780
33 0.90* (0.01) 0.92 520 0.67* (0.02) 0.79 520
34 0.88* (0.02) 0.94 520 0.57* (0.04) 0.73 520
35 1.00* (0.01) 0.97 1300 0.91* (0.02) 0.79 1300
36 0.98* (0.01) 0.96 520 0.61* (0.04) 0.67 520
37 0.99* (0.01) 0.99 260 0.72* (0.02) 0.67 260
38 1.01* (0.02) 0.94 1300 0.37* (0.05) 0.57 1300
39 0.90* (0.05) 0.92 260 0.41* (0.04) 0.78 260

Estimation of eq. (25) with FMA variable defined in (29)

Explanatory Variables use total Explanatory Variables use net final
demand=production-net export demand (see equation (27))

Industry |Beta 1 R2 OBS|]Beta 1 R2 OBS
all 0.98* (0.01) 0.93 5980 0.73* (0.03) 0.60 5980
31 0.94* (0.01) 0.95 780 0.91* (0.02) 0.94 780
32 1.08 7" (0.03) 0.90 780 103*  (0.05) 0.84 780
33 0.90* (0.02) 0.92 520 0.67* (0.02) 0.79 520
34 0.87* (0.02) 0.94 520 0.56* (0.04) 0.73 520
35 1.00* (0.01) 0.97 1300 0.91* (0.02) 0.79 1300
36 0.98* (0.01) 0.96 520 0.60* (0.04) 0.66 520
37 0.99* (0.01) 0.99 260 0.72* (0.02) 0.67 260
38 1.01* (0.02) 0.94 1300 0.33* (0.06) 0.55 1300
39 0.90* (0.05) 0.93 260 0.44* (0.04) 0.80 260

Fixed Effects esitmation

Explanatory Variables use total Explanatory Variables use net final
demand=production-net export demand (see equation (27))

Industry |Beta 1 R2 OBS|]Beta 1 R2 OBS
all 0.94* (0.03) 0.94 5980 0.21* (0.03) 0.85 5980
31 0.91* (0.05) 0.96 780 0.83* (0.05) 0.95 780
32 1.03* (0.04) 0.96 780 0.90* (0.05) 0.94 780
33 0.86* (0.04) 0.94 520 0.22* (0.07) 0.89 520
34 0.98*  (0.04) 0.96 520 001 (0.02) 0.90 520
35 0.65* (0.04) 0.97 1300 0.13* (0.03) 0.96 1300
36 0.80* (0.08) 0.97 520 0.04 (0.03) 0.93 520
37 0.75* (0.09) 0.99 260 0.02 (0.10) 0.98 260
38 0.71* (0.05) 0.95 1300 0.08* (0.02) 0.90 1300
39 0.77* (0.06) 0.98 260 0.38* (0.07) 0.95 260

Notes: ***: respectively significant at 5%,10% level. >1* >1**: respectively greater than one at 5%,10% level. White heteroskedasticity robust standard errors in parenthesis
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Table 10: Fixed Effect Estimation (Quantities)

Dependent Variable: Share of Domestic Production

Explanatory Variables use total
demand=production-net export

Explanatory Variables use net final
demand (see equation (27))

INDUSTRY Beta 1 R2 Beta 1 R2
IND 311 094*  (0.09) 0.99 093  (0.09) 0.99
IND 313 078  (0.12) 0.98 074+ (0.13) 0.98
IND 314 089*  (0.10) 0.97 085  (0.10) 0.97
IND 321 110 (0.08) 0.98 12777 (0.08) 0.97
IND 322 1.10¢ 7Y (0.06) 0.98 1.00* "+ (0.06) 0.97
IND 323 1.00* 1" (0.06) 0.97 1.00* "+ (0.06) 0.96
IND 331 0.84*  (0.04) 0.97 072*  (0.07) 0.96
IND 332 0.89*  (0.07) 0.98 066+  (0.12) 0.97
IND 341 079*  (0.03) 0.99 041*  (0.03) 0.99
IND 342 085  (0.07) 0.99 0.74*  (0.03) 0.99
IND 351 039*  (0.07) 0.99 015*  (0.07) 0.99
IND 352 091*  (0.07) 0.99 0.80*  (0.07) 0.98
IND 353 079*  (0.07) 0.97 058*  (0.07) 0.97
IND 355 083  (0.10) 0.99 0.75*  (0.09) 0.99
IND 356 083  (0.04) 0.99 067+  (0.07) 0.99
IND 362 073*  (0.09) 0.99 037+ (0.04) 0.98
IND 369 075¢  (0.14) 0.97 039*  (0.10) 0.95
IND 371 075¢  (0.09) 0.99 002  (0.10) 0.98
IND 381 096+  (0.04) 0.99 005  (0.05) 0.94
IND 382 088  (0.08) 0.99 079*  (0.08) 0.99
IND 383 090+  (0.09) 0.99 071 (0.12) 0.99
IND 384 032*  (0.10) 1.00 010"  (0.06) 0.99
IND 385 073 (0.14) 0.97 050+  (0.13) 0.96
IND 390 077*  (0.06) 0.98 038  (0.07) 0.95

Notes: *,**: respectively significant at 5%,10% level. >1*,>1**: respectively greater than one at
5%,10% level. White heteroskedasticity robust standard errors in parenthesis
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Table 18: Fixed Effect Estimation (Values)

Dependent Variable: Share of Domestic Production

Explanatory Variables use total
demand=production-net export

Explanatory Variables use net final
demand (see equation (27))

INDUSTRY Beta 1 R2 Beta 1 R2
IND 311 0.86*  (0.08) 0.99 0.85*  (0.08) 0.99
IND 313 079¢  (0.13) 0.98 074¢  (0.14) 0.98
IND 314 087*  (0.10) 0.98 083  (0.10) 0.98
IND 321 11177 (0.08) 0.98 130 Y (0.08) 0.97
IND 322 1147 (0. . 16 7Y (. .

¥ (0.06) 0.97 1.16* Y (0.06) 0.97
IND 323 1.10¢ 7Y (0.06) 0.97 111¢ 7Y (0.06) 0.96
IND 331 0.80*  (0.06) 0.97 069*  (0.08) 0.96
IND 332 081*  (0.10) 0.98 056*  (0.14) 0.97
IND 341 072¢  (0.04) 0.99 034*  (0.04) 0.99
IND 342 079*  (0.06) 0.99 072¢  (0.04) 0.99
IND 351 035¢  (0.10) 0.99 011%  (0.07) 0.99
IND 352 087*  (0.06) 0.99 0.72*  (0.06) 0.98
IND 353 082*  (0.07) 0.98 057*  (0.07) 0.97
IND 355 085  (0.10) 0.99 0.78*  (0.09) 0.99
IND 356 073*  (0.09) 0.99 058  (0.10) 0.99
IND 362 072¢  (0.09) 0.99 036  (0.04) 0.98
IND 369 072¢  (0.11) 0.97 041*  (0.07) 0.96
IND 371 073*  (0.08) 0.99 008  (0.08) 0.98
IND 381 096*  (0.04) 0.99 005  (0.04) 0.95
IND 382 0.82*  (0.08) 0.99 0.72*  (0.08) 0.99
IND 383 087*  (0.11) 0.99 068  (0.14) 0.99
IND 384 031*  (0.09) 1.00 012¢  (0.05) 1.00
IND 385 060  (0.18) 0.98 037*  (0.14) 0.97
IND 390 0.80*  (0.07) 0.98 043*  (0.08) 0.95

Notes: *,**: respectively significant at 5%,10% level. >1* >1**: respectively greater than one at
5%,10% level. White heteroskedasticity robust standard errors in parenthesis
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Data Appendix 1

Industries (ISIC Rev. 2)

ISIC|Industry

311|Food products

313|Beverage industries

314|Tobacco

321|Textiles

322|Wearing apparel, except footwear

323|Leather and products of leather, leather substitutes and fur, except footwear and wearing apparel

331|Wood and wood and cork products, except furniture

332|Furniture, except metal

341|Paper and paper products

342|Printing and Publishing

351}Industrial chemicals

352|Other chemicals

353|Petroleum Refineries

355|Rubber products

356|Plastic Products

362|Glass products

369|Other non-metallic mineral products

371}Iron and steel

381|Fabricated metal products, except machinery and equipment

382|Machinery except electrical

383|Electrical machinery apparatus, appliance and supplies

384|Transport equipment

385|Professional and scientific equipment

390|Other manufactured products

Countries

Austria

Denmark

Finland

France

Germany

Greece

Ireland

Italy

Netherlands

Portugal

Spain

Sweeden

United Kingdom
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