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Abstract

The New Economic Geography is taken as reference in this doctoral thesis
to examine in depth the concept of industrial agglomeration as a phenomenon
associated with the spatial localization of economic activity. We consider two
phenomena which are emphasised in that discipline: the Home Market Effect
(HME) and the existence of productive externalities, which enable us to explain
the pattern and mechanism of agglomeration of production and the pattern of
trade in an economy. The aim of this thesis is to verify their existence and
contribute to the evidence on the HME in industrial localization in Spain and

on externalities in the European Union (EU).

First, the HME is analysed in the manufacturing industries of the Spanish
Autonomous Communities (regions) from 1965 to 1995. We find evidence of
the HME in more than half the industrial activities analysed, evidence that
has grown over the period. These results were obtained with a new, more
intuitive specification referring to the definition of HME as a mechanism of
agglomeration of productive activity, which also presents conceptual advan-
tages. Our research also presents novelties in the case study, referring to the

Spanish regions since the 1960s.

Second, we have studied productive externalities and their use to explain

processes of agglomeration or geographical concentration of activity in space

X
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through their impact on productivity growth. We verify this growth in the
manufacturing industries of European Union countries from 1995 to 2002, and
we make it dependent on interindustrial and intraindustrial, national and in-
ternational marshallian externalities. The results show that together with
national endowments and a central geographical position, productivity growth
is heightened by national and international specialization and is also fed by
interindustrial spillovers and the diversification of production. At the same
time, in a notable outcome, we find a significant impact of international exter-
nalities on productivity, and also confirm that their omission from the analysis

obscures the evidence of national externalities.

Third and last, in the context of increasing returns, monopolistic com-
petition and transport costs, we have studied, at the theoretical level and
jointly, the HME and the presence of a marshallian externality, phenomena
which the literature has always tended to analyse separately. In principle, the
existence of a technological shock in the production function increases produc-
tivity and reduces the price of the good it affects. If the externality coexists
with a comparative advantage, it contributes to the localization of produc-
tion, and strengthens the effects of the HME; but if it occurs in industries
with a comparative disadvantage, these effects are modified. The externality
also means income growth in the country where it occurs, triggering an effect
of interindustrial transmission of localization. When the externality coincides
with the comparative advantage in both countries this reinforces agglomera-
tion, and agglomeration is moderated when the externality occurs in industries
with a comparative disadvantage. The balance of trade between the countries
is also affected. If the externality occurs in only one country, the total balance

of trade increases, but if it occurs in both countries, the compensations of the
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net flows of imports and exports scarcely alter the balance of trade of each of

them.






Resumen

La Nueva Geograffa Econémica es tomada como referente en esta tesis
doctoral para profundizar en el concepto de la aglomeracién industrial como
fenémeno asociado a la localizacién de la actividad econémica en el espacio.
Consideramos dos fenémenos destacados en la citada disciplina: el Home Mar-
ket Effect (HME) y la existencia de externalidades productivas, que permiten
explicar el patrén y mecanismo de aglomeraciéon de la produccion y el patron
de comercio en una economia. El objetivo de esta tesis es contrastar su exis-
tencia y contribuir a la evidencia sobre el HME en la localizacién industrial en

Espana y sobre las externalidades en el ambito de la Unién Europea.

En primer lugar, se analiza el fenémeno del HME en las manufacturas de
las comunidades auténomas espanolas de 1965 a 1995. Encontramos evidencia
de HME en més de la mitad de las actividades industriales analizadas, evi-
dencia que ha sido creciente a lo largo de la historia. Tales resultados se han
obtenido con una nueva especificacién, mas intuitiva en lo que se refiere a la
definicién de HME como mecanismo de aglomeracién de la actividad produc-
tiva, y que presenta, ademds, ventajas de tipo conceptual. Ademds, nuestra
investigacion es novedosa por el caso de estudio, referido a las regiones espano-

las desde los anos sesenta.
En segundo lugar, hemos estudiado las externalidades productivas y su
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utilizacién para explicar procesos de aglomeraciéon o concentracion geografica
de la actividad en el espacio, mediante su impacto sobre el crecimiento de la
productividad. Contrastamos este crecimiento en la industria manufacturera
de los pafses de la Unién Europea de 1995 a 2002, y lo hacemos depender
de las externalidades marshallianas, tanto interindustriales como intraindus-
triales, nacionales o internacionales. Los resultados muestran que junto con
las dotaciones nacionales y una posicién geogrifica central, el crecimiento de la
productividad se ve alentado por una especializacién nacional e internacional
y, ademads, es alimentada por los spillovers interindustriales y la diversificacion
productiva. Asimismo, y como resultado destacable, encontramos un impacto
significativo de las externalidades internacionales sobre la productividad y,
ademads, se comprueba que su omisién en el andlisis oscurece la evidencia sobre

las externalidades nacionales.

En tercer y ltimo lugar, en un contexto de rendimientos crecientes, com-
petencia monopolistica y costes de transporte, hemos estudiado a nivel teérico
y de forma conjunta el HME y la presencia de una externalidad marshalliana,
hechos que la literatura ha tendido siempre a analizar separadamente. En un
principio, la existencia de un shock tecnoldgico en la funcién de produccién
aumenta la productividad y reduce el precio del bien al que afecta. Si la ex-
ternalidad coexiste con una ventaja comparativa contribuye a la localizacion
productiva y refuerza los efectos del HME; pero si se da en sectores con desven-
taja comparativa, se moderan dichos efectos. La externalidad implica, ademaés,
un crecimiento de la renta del pais en el que tiene lugar que desencadena un
efecto de transmisién interindustrial de la localizacién. Cuando la externali-
dad tiene lugar junto a la ventaja comparativa en ambos paises se refuerza

la aglomeracién, o se modera cuando tiene lugar en sectores con desventaja
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comparativa. El saldo comercial entre los paises también se ve afectado. Si la
externalidad ocurre en un solo pafs, el saldo comercial total aumenta, pero si
se da en ambos pafses, las compensaciones de los flujos netos de importaciones

y exportaciones apenas alteran el saldo comercial de cada uno de ellos.






Introduction

Economic Geography is the discipline which studies the localization of
economic activity in space. In the real world, the distribution of consumers
and companies in a given geographical area is neither uniform nor random;
large agglomerations form in some areas, to the detriment of others where

density is lower.

This discipline is not a new field of learning, but originally sprang from
the classical theory of localization and is related to Urban Economics, Regional
Economics and International Trade Theory. However, it was not until the
1990s that, thanks to the work of economists such as Fujita, Venables and
especially Krugman, that it was included in the mainstream of Economics.
These new ideas and models led to a school of thought which was called the
New Economic Geography (NEG), which emphasised the role of endogenous
agglomerating forces arising from the interaction between economies of scale

and transport costs.

What the NEG in fact tries to explain is why some economic activities
choose to be based in certain places, thus defining a given spatial organisation
of the economy. Intuitively, the spatial configuration of equilibrium can be
understood as the result of a process in which two opposing forces participate,

i.e., centripetal or agglomerating forces and centrifugal or dispersing forces.
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The corresponding spatial equilibrium is the result of a complex interaction of
forces which push and pull consumers and companies until nobody can find a

better location.

Thus, geography and economy are closely related when taking into account
the factors explaining spatial organisation, which is why Spatial or Regional
Economics and Economic Geography are growing ever closer. Space influences
how economic activity works, and in turn, the organisation of the territory
is reflected in economic activity. In this context there is considerable interest
in the phenomenon of industrial agglomeration, both for economists and for
geographers and historians, as reality shows that the spatial distribution of

economic activity is irregular.

Therefore, this doctoral thesis uses the NEG as its frame of reference.
This makes it advisable to examine in more depth the main elements defining
this school of thought. As set out by Head and Mayer (2004) there are basi-
cally five: i) economies of scale within companies; ii) imperfect competition;
specifically, the model of product differentiation with monopolistic competi-
tion of Dixit and Stiglitz (1977); iii) the existence of transport costs, i.e., space
matters; iv) companies decide on their location endogenously; and v) demand
also decides its location endogenously, whether because the labour factor is
mobile (Krugman, 1991), or because companies use their production as an in-
termediate input (Krugman and Venables, 1995). Some of these features are
also shared by New Trade Theory, developed in the 1980s by authors such as

Helpman, Ethier, Lancaster and Krugman.

In turn, we can cite two of the main characteristics which make the NEG
different to other paradigms, which are shared by most models in this school

of thought: The Home Market Effect and externalities. These are precisely
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the characteristics which will drive the questions we attempt to answer in this
thesis, which we will divide into three chapters, each supposing a research
element with a clear shared link. The first two essays are essentially empirical,
and the third essay deals with the theory arising from the first two. We will

now discuss our reasons for each chapter.

Regarding our first original question, the Home Market Effect (HME) or
effect of higher demand sets out that a change in demand in a country or
region leads to a more than proportional change in output in industries with
economies of scale and transport costs. Krugman states this clearly: “In a
world characterized both by increasing returns and by transportation costs,
there will obviously be an incentive to concentrate production of a good near
its largest market, even if there is some demand for the good elsewhere. The
reason is simply that by concentrating production in one place, one can realize
the scale economies, while by locating near the larger market, one minimizes
transportation costs. This point —which is more often emphasized in location
theory than in trade theory- is the basis for the common argument that coun-
tries will tend to export those kinds of products for which they have relatively

large domestic demand” (Krugman, 1980, p.955).

The first chapter of the thesis deals with this phenomenon. We have
found, throughout the literature, that the conclusions obtained regarding the
existence of the HME are sensitive to the specification, disaggregation and
geographical context adopted. So, a fresh approach to testing the HME will
always add positive elements to the research, as there is no clear consensus as
to its validity in the literature. In this work we have chosen to use regional
rather than international data for the empirical application: Spain and its Au-

tonomous Communities. Davis and Weinstein (1999) themselves put forward
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the main reason for choosing this option: regional data are more suscepti-
ble to detecting strong Economic Geography effects than international data,
due to the lower transport costs associated with the movement of goods and
the greater mobility of the factors of production at the regional level. We
should also stress that our research had not been carried out for Spain nor
with regional data, except for the analysis by Rosés (2003), but with a his-
toric database from 1797 to 1910, so that updating was needed. Therefore,
as one of our main contributions, our aim was to carry out a rigorous, and in
some aspects, such as the specification of the proposed model, novel test of
HME for data from Spain from 1965 to 1995, the most disaggregated period

of information available.

Thus, the first essay in the thesis (The Home Market Effect in Spanish
Industry, 1965-1995) deals with the empirical analysis of the existence of the
Home Market Effect in Spanish manufacturing. It researches the presence and
importance of these effects in determining the localization of production in
Spain. For this, it uses as a base the theoretical model of Krugman (1980) and
the successive empirical analyses of Davis and Weinstein (1996, 1999 and 2003).
The total sample comprises information from 17 Autonomous Communities,
9 productive activities and 16 years; those available are the odd years from
1965 to 1995. The level of disaggregation used was not greater, i.e., NUTS
ITI, Spanish provinces, as at this level there are data for only 7 branches of

production, of which only one, industrial products, will be studied.

The empirical test supports the hypothesis of the existence of the HME.
This evidence exists in a significant number of branches of production; speci-
fically, the HME is found in 5 of the 9 branches analysed. These results were

obtained with a new, more intuitive specification proposed here, referring to
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the definition of HME as a mechanism of agglomeration of productive activity,

which also presents conceptual advantages.

The proposed specification, and an important methodological contribution
of the analysis, is the formulation in proportions of demand and production,
instead of the traditional levels. The first tests in levels were proposed by
Davis and Weinstein, who closely followed the original theoretical model of
Krugman (1980). These models were formulated for an absolute comparative
advantage and relate individual demand with individual production. Later, the
theoretical model of Weder (1995) suggests that the comparative advantage
is also a reason for the existence of HME, and so uses proportions. This
fact inspired specifying our model in proportions. The concept of HME itself
implies working in relative terms: a change in the localization of demand leads
to a more than proportional relocation of industry. Consequently, the best
way to verify the effectiveness of this change in proportions is by defining the

variables as proportions and not levels.

However, we also believe that proportions should be used due to the tra-
ditional tests being analyses of cross-sections, which do not take into account
the possible regional variations in output due, for example, to changes in the
situation, spillovers between industries or spatial correlation. Our specifica-
tion is directly related with the traditional one, and is conceptually superior
to it because it takes into account this variation in panel data. In other words,
first, our model allows for the possible annual variations in total production
of the region, which is not considered by the model in levels; second, it takes
into account the composition of productive industries according to national
standards; and third, it tests whether changes in the structural regional de-

viations from the national norm, which can be called idiosyncratic production,
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are more than proportional to changes in idiosyncratic demand.

In this chapter we will also refer to the comparison between the Heckscher-
Ohlin (HO) model and the HME of the NEG. It is true that endowments are
important elements for explaining industrial localization in the development of
a region, but we complement them with the inclusion of the effects of market
size, to see which of them best explains the situation. We will see how both

coexist and the NEG becomes increasingly important.

Finally, in this chapter we verify the existence of the HME for a relatively
long period of 30 years. It certainly makes sense to ask how the HME has
evolved over time. For this reason, the chapter dedicates a section to HME
dynamics, dividing the sample into two sub-periods (1965-1973 and 1985-1995)
and exploring how the HME varies in each of them. As can be seen in the
text, the results for the sub-periods ratify the results obtained for the whole
period, while revealing a greater importance of Economic Geography in the
most recent years of the analysis, without the complete disappearance of the

traditional determinants of localization.

We now turn to the second of our two original questions, the so-called ex-
ternal economies of agglomeration. They are defined as the benefits obtained
by companies when they locate in a densely occupied space, where they can
find a large number of potential customers and suppliers, as well as support
services and an ample labour market, with diverse professional qualifications,
to which we can add a greater supply of facilities and quality infrastructure.
All of these resources, which contribute to create a propitious atmosphere for
business activity, are usually grouped under the generic name of economies of
agglomeration. Starting with the literature on production externalities (Mar-

shall, 1923), different types have been formulated and connections established
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with the New Economic Geography and Regional and Urban Economics!.

Marshall distinguished three origins of externalities for which advantages
appear in the spatial concentration of economic activity. First, the existence of
agglomerations of companies favours the establishment of other complemen-
tary activities supplying specific specialized inputs, services and production
equipment to each industry, generating forward and backward interindustrial
linkages. Second, the emergence of a specialized labour market shared by all
the companies in each industry localized in the same territory. And third,
the technical information flows relating to specific know-how which spread
throughout the companies of an industry, leading to a cumulative process of

improvement in production: these are known as knowledge spillovers.

Later, Scitovsky (1954) distinguished between pecuniary and technologi-
cal externalities. The former lead to lower input costs, which are transferred
to market prices and could correspond to the first two sources described by
Marshall. Technical externalities, like marshallian ones, are associated with
the spread of technology and know-how between companies which improve
their productivity. This distinction is similar to that used in Regional and Ur-
ban Economics, which differentiates between static externalities, which can be
likened to pecuniary externalities and have to do with the size of an industry
in a location, and dynamic externalities, relating to the spread of know-how
and its influence on the growth of an activity, both between and within in-
dustries. The different typologies of dynamic or static external effects can be
satisfactory in theory, but are highly ambiguous in practice, as the size and

growth of an industry are closely linked, and are at the same time the cause

'For an exhaustive review, see Duranton and Puga (2004).
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and effect of the same phenomenon. In short, the evidence in the literature is
mixed regarding the role of externalities and geography in productivity, with a

great deal of heterogeneity depending on the countries or industries analysed.

The aim of the research carried out in chapter 2 is to contribute to the
scanty evidence on the role of externalities; in particular, to analyse the ex-
istence of production externalities in European Union (EU) manufacturing
industries, and their effect on productivity as a mechanism of agglomeration.
Although there is evidence regarding this, it is still very scanty and comes
from studies of specific industries or aggregated analyses of productive acti-
vity. This work deals with a study which is disaggregated by industries for
the period for which information is available, 1995-2002, and in the economic

context of the EU, constituting a contribution in itself.

Thus, the second essay of the thesis (Fzternal Economies as a Mechanism
of Agglomeration in EU Manufacturing) shows how externalities in produc-
tion are significant determinants of agglomeration. To do this we analyse the
impact on productivity growth of the sources of externalities found in the
literature, both pecuniary and technological (with special emphasis on the la-
tter), inter- and intraindustrial, national and international. Our starting point
is the theoretical foundation which gathers in the production function, first,
interindustrial externalities, analysed by Midelfart-Knarvik and Steen (2002)
and by Henriksen et al. (2001); second, knowledge spillovers through external
economies of specialization and diversification in each country, examined in
Serrano (2000) and De Lucio et al. (2002); and last, the effect of the inter-
national dimension and geography on externalities, through the international
specialization of each country in each industry and an indicator of peripheral-

ity of the country, considered in Graham (2000) and Ciccone (2002), as these
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can become stronger or weaker with distance.

The results show that along with national endowments and a central geo-
graphical position, production growth is encouraged by national and inter-
national specialization, and is also nourished by interindustrial spillovers and
diversification of production, a more obvious result in high technology indus-
tries, while lower technology industries are more sensitive to the omission of
international externalities. Because of this, it is essential to consider the effect
of both externalities, national and international, at the same time, as their

omission underestimates national spillovers.

In short, our empirical research focused on one hand on identifying the
existence of the HME in Spanish manufacturing, and on the other, on analysing
the existence of externalities in the production of manufacturing industries in
EU countries. We end the work in chapter 3, analysing at the theoretical level
the productivity advantages due to the existence of an externality and its effect

on the HME, as the nexus joining both concepts.

Thus we create a simple theoretical model in which the presence of a
marshallian externality will modify the results of the HME, produced by the
existence of a comparative advantage, on the pattern of production and trade

of an economy with two countries and two industries.

Thus, the third and final chapter of the thesis (The Home Market Effect
in the Presence of Marshallian Externalities) analyses theoretically and jointly
two economic phenomena which necessarily involve the concentration of pro-
duction in a given location: the HME and the presence of a marshallian ex-
ternality. In a context of increasing returns, monopolistic competition and
transport costs, we analyse the existence of a technology shock in the pro-

duction function which increases productivity, lowers the price of the good it
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affects, raises income for the country in which it takes place, triggering an
effect of interindustrial transmission of localization. This contributes to the
productive agglomeration, and increases the balance of trade between coun-
tries. The externality may affect one or both countries. It is also possible that
this externality occurs in the good for which the country has a comparative
advantage, or in the other. The results of all the possible taxonomy of cases
can be summed up, in a very simplified form, as follows: If the shock occurs in
both countries and in the industries with comparative advantage, these effects
are strengthened, and they are moderated if the shock takes place in industries
with a comparative disadvantage. In this situation, income growth does not
generate such large income disparities as in the case of externalities in a single
country. In trade, the externality in the industry with comparative advantage
generates more trade through net exports of differentiated products from the
industry with comparative advantage, while in the industry with comparative
disadvantage, there is a drop in net imports which also increases the balance
of trade.

The research concludes with a summary of the results obtained, which we

present in a section of conclusions.



Introduccion

La Geograffa Econémica es la disciplina que estudia la localizacién de
la actividad econémica en el espacio. En el mundo real, la distribucién de
consumidores y empresas en una determinada drea geogréfica de referencia no
es ni uniforme ni aleatoria, sino que se forman importantes aglomeraciones en

ciertas zonas, en detrimento de otras que presentan una menor densidad.

Esta disciplina no es un campo de conocimiento nuevo, sino que se basa
desde sus inicios en la teorfa clésica de la localizacién y se relaciona con la
Economia Urbana, la Economia Regional o la Teorfa del Comercio Interna-
cional. Sin embargo, no es hasta la década de los noventa del pasado siglo
cuando se incorpora, gracias al trabajo de economistas como Fujita, Venables
y, sobre todo, Krugman, a la corriente principal de la Economia. Estas nuevas
ideas y modelos dan lugar a una escuela que se denomina Nueva Geografia
Econémica (NGE), la cual enfatiza el papel de las fuerzas endégenas de aglo-
meraciéon que surge de la interaccién entre economias de escala y costes de

transporte.

Lo que, en definitiva, pretende explicar la NGE es por qué algunas activi-
dades econémicas eligen establecerse en lugares concretos, definiendo de esta
manera una determinada organizacién de la economia en el espacio. Intuiti-

vamente, la configuracién espacial de equilibrio puede ser entendida como el

XxXVvil
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resultado de un proceso en el que participan dos tipos de fuerzas opuestas, esto
es, fuerzas centripetas o de aglomeracion y fuerzas centrifugas o de dispersion.
El correspondiente equilibrio espacial es el resultado de una compleja interac-
cién de fuerzas que empujan y tiran de consumidores y empresas, hasta que

nadie puede encontrar una localizacién mejor.

Asf pues, geografia y economia estén estrechamente relacionadas a la hora
de tener en cuenta los factores explicativos de la organizacién del espacio; es
por ello que la Economia Espacial o Regional y la Geografia Econémica estan
cada vez mds préximas. El espacio influye en el funcionamiento de la actividad
econémica y, a su vez, la organizacién territorial es reflejo de la actividad
econémica. Es en este contexto en el que el fenémeno de la aglomeracién
industrial genera un considerable interés, tanto a economistas como a gedgrafos
e historiadores, ya que la realidad muestra que la actividad econémica esté

irregularmente distribuida en el espacio.

Asi, esta tesis doctoral se enmarca y toma como referente la NGE. Bien
estard, por tanto, profundizar en cuédles son los elementos principales que de-
finen esta corriente de pensamiento. Siguiendo a Head y Mayer (2004) son
fundamentalmente cinco: i) economias de escala internas a la empresa; ii)
competencia imperfecta; en concreto, el modelo de diferenciacion del producto
con competencia monopolistica de Dixit y Stiglitz (1977); iii) existencia de
costes de transporte, es decir, el espacio importa; iv) las empresas deciden
su localizacién endégenamente y v) la demanda también decide su ubicacién
de forma enddgena, bien porque el factor trabajo es mévil (Krugman, 1991),
bien porque las empresas utilizan su produccién como un input intermedio
(Krugman y Venables, 1995). Algunos de estos rasgos son también comunes

a la Nueva Teorfa del Comercio Internacional, impulsada a principios de los



INTRODUCCION XXix

anos ochenta del pasado siglo por autores como Helpman, Ethier, Lancaster y

Krugman.

A su vez, podemos citar dos de las principales caracteristicas que hacen
diferente a la NGE frente a otros paradigmas, que comparten la mayor parte
de modelos de la citada corriente: El Home Market Effect y las externalidades.
Y van a ser precisamente estas caracteristicas las que van a motivar los interro-
gantes a que se intenta dar respuesta en esta tesis, que desarrollamos en tres
capitulos, y que suponen cada uno de ellos un elemento de investigaciéon con un
claro enlace comiin. Los dos primeros ensayos son esencialmente empiricos, y
el tercero es un ensayo tedrico, como culminacién a los dos anteriores. Veamos
a continuacién, la motivacién que nos ha llevado a desarrollar cada uno de

ellos.

Respecto a la primera cuestién de partida, el Home Market Effect (HME)
o efecto del incremento de la demanda, establece que un cambio en ésta en un
pafs o regién provoca un cambio mas que proporcional en el output de aquellos
sectores con economias de escala y costes de transporte. Krugman afirma esto
claramente: «Un mundo caracterizado por rendimientos crecientes y costes
de transporte, incentivard, obviamente, a la concentracién de la produccién
de un bien cerca del mercado mds grande, incluso si hay demanda para el
bien en algin otro sitio. La razon es, simplemente, que la producciéon en un
unico lugar puede generar economias de escala, mientras que la localizacién
cerca del mercado més grande minimiza los costes de transporte. Este punto
— el cual estd mas a menudo enfatizado en la teorfa de localizacién que en
la teorfa de comercio- es la base del conocido argumento que explica que los
paises tenderan a exportar esa clase de productos para los cuales tienen una

demanda doméstica relativamente mayor» (Krugman, 1980, p.955).
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A este fenémeno se dedica el primer capitulo de la tesis. Hemos podido
constatar a lo largo de la literatura revisada que las conclusiones obtenidas
sobre la existencia de HME son sensibles a la especificacién, desagregacion
y contexto geografico adoptados. Por ello, volver a abordar el contraste del
HME siempre aporta elementos positivos a la investigacién, por no existir un
claro consenso en la literatura sobre su validez. En este trabajo hemos adop-
tado la postura de llevar a cabo la aplicacién empirica con datos regionales y
no internacionales: Espana y sus comunidades auténomas. Los propios Davis
y Weinstein (1999) esgrimen el motivo principal para elegir esta opcién: los
datos regionales son mds susceptibles de detectar fuertes efectos de Geografia
Econémica que los internacionales, debido a los menores costes de transporte
asociados al movimiento de bienes y a la mayor movilidad de los factores pro-
ductivos que se da a nivel regional. También debemos enfatizar que nuestra
investigacion no habfa sido llevada a cabo para Espana ni tampoco con datos
regionales, exceptuando el andlisis hecho por Rosés (2003), pero con una base
de datos historica de 1797 a 1910, por lo que era necesaria la correspondiente
actualizacion. Por lo tanto, como una de nuestras principales aportaciones,
pretendemos llevar a cabo un riguroso y, en ciertos aspectos, como es la es-
pecificaciéon del modelo que se propone, novedoso contraste del HME para
datos de Espana de 1965 a 1995, periodo de informacién m&s desagregado

disponible.

Asi, el primer ensayo de la tesis (The Home Market Effect in Spanish
Industry, 1965-1995) aborda el analisis empirico de la existencia de Home
Market Effect en las manufacturas espanolas. Se trata de investigar la presen-
cia e importancia de estos efectos en la determinacién de la localizacién de la

produccién de Espana. Para ello, se ha utilizado como base el modelo teérico
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de Krugman (1980) y los sucesivos andlisis empiricos de Davis y Weinstein
(1996, 1999 y 2003). La muestra total comprende la informacién de 17 co-
munidades auténomas, 9 actividades productivas y 16 anos, los disponibles
son los impares desde 1965 a 1995. El nivel de desagregacion utilizado no
ha sido mayor, es decir, NUTS III, provincias espanolas, ya que a este nivel
s6lo hay datos para 7 ramas productivas de las cuales sélo una, los productos

industriales, serfa objeto de nuestro estudio.

El contraste empirico realizado apoya la hipétesis de la existencia de HME.
Esta evidencia existe en un niimero importante de ramas productivas, en con-
creto, se encuentra HME en 5 de las 9 ramas analizadas. Tales resultados se
han obtenido con una nueva especificacién aqui propuesta, més intuitiva en lo
que se refiere a la definicién de HME como mecanismo de aglomeracién de la

actividad productiva y que presenta, ademds, ventajas de tipo conceptual.

La especificacién que se propone, y una importante aportacién metodols-
gica del andlisis, es la formulacién en proporciones de demanda y produccion,
en lugar de la tradicional, en niveles. Los primeros contrastes en niveles fueron
propuestos por Davis y Weinstein, que siguieron de cerca el modelo teérico ori-
ginal de Krugman (1980). Estos modelos estén formulados para una ventaja
comparativa absoluta y relacionan la demanda individual con la produccién
individual. Més tarde, el modelo tedrico de Weder (1995) sugiere que la ven-
taja comparativa es también un motivo de existencia de HME, y utiliza, por
tanto, las proporciones. Este hecho inspiré especificar nuestro modelo en pro-
porciones. El propio concepto de HME implica trabajar en términos relativos:
un cambio en la localizacién de la demanda conduce a una mdas que propor-
cional relocalizacién de la industria. Por consiguiente, el mejor camino para

contrastar la efectividad de ese cambio en mayor proporcién pasa por definir



xxxii INTRODUCCION

las variables precisamente en proporciones y no en niveles.

No obstante, también creemos que las proporciones tienen que ser uti-
lizadas debido al hecho de que los contrastes tradicionales son andlisis de corte
transversal, y no toman en cuenta las posibles variaciones regionales de output
debidas, por ejemplo, a razones coyunturales, a spillovers entre las indus-
trias o a la correlacién espacial. Nuestra especificacién estd directamente rela-
cionada con la tradicional, y es superior conceptualmente a ella porque tiene
en cuenta esta variacién existente en los datos de panel. En otras palabras,
nuestro modelo, en primer lugar, contempla las posibles variaciones anuales
en la produccion total de la regién, que no es considerado por el modelo en
niveles; segundo, tiene en cuenta la composicién industrial de la produccién de
acuerdo con los estdndares nacionales; y, tercero, contrasta si los cambios en
las desviaciones estructurales regionales respecto al estandar nacional, lo cual
podria denominarse produccion idiosincratica, son méds que proporcionales a

los cambios en la demanda idiosincratica.

A lo largo del capitulo también haremos referencia a la comparacién entre
el modelo de Heckscher-Ohlin (HO) y el HME de la NGE. Es un hecho que las
dotaciones son importantes elementos para explicar la localizacién industrial
en el desarrollo de una regién, pero lo complementaremos con la inclusién de los
efectos de tamano de mercado, para ver cudl de ellos explica mejor la realidad.

Veremos cémo ambos coexisten y cobra cada vez més importancia la NGE.

Por dltimo, en el capitulo se contrasta la existencia de HME para un pe-
riodo relativamente largo de 30 anos. Ciertamente, tiene sentido plantearse
cémo ha evolucionado en el tiempo el HME. Por ello, el capitulo dedica un
epigrafe a la dindmica del HME, en el que se divide la muestra en dos sub-

periodos (1965-1973 y 1985-1995) y se explora cémo varfa HME en cada uno
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de ellos. Como se puede comprobar en el texto, los resultados por subperio-
dos ratifican los obtenidos para el periodo completo, a la vez que revelan una
mayor importancia de la Geograffa Econémica en los afios més recientes del
andlisis, sin que desaparezcan por completo los determinantes tradicionales de

localizacion.

Continuemos con la segunda cuestién de partida planteada, las denomina-
das economias externas de aglomeracién. Se definen como aquellos beneficios
que obtienen las empresas por el hecho de localizarse en un espacio densa-
mente ocupado, donde pueden encontrarse una gran cantidad de clientes y
proveedores potenciales, ademds de servicios de apoyo y un mercado de tra-
bajo amplio, con cualificaciones profesionales diversas, a lo que se suma una
mayor dotacién de equipamientos e infraestructuras de calidad. Todos esos
recursos, que contribuyen a crear una atmdsfera propicia para la actividad
empresarial, suelen englobarse bajo la denominacién genérica de economias
de aglomeracién. Desde el origen de la literatura sobre externalidades en la
produccién (Marshall, 1923), se han formulado diferentes tipologias y estable-
cido conexiones con la Nueva Geografia Econémica y la Economia Regional y

Urbana?.

Marshall distinguia tres origenes de las externalidades por las que apare-
cen ventajas en la concentracién espacial de la actividad econémica. En primer
lugar, la existencia de aglomeraciones de empresas favorece el establecimiento
de otras actividades complementarias proveedoras de inputs especializados,
servicios y bienes de equipo especificos a cada sector, generando los vinculos

(linkages) interindustriales forward y backward. En segundo lugar, la forma-

2Para una revisién exhaustiva véase Duranton y Puga (2004).
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cién de un mercado de trabajo especializado compartido por todas las empresas
de cada sector localizadas en un mismo territorio. Y, en tercer lugar, los flujos
de informacién tecnoldgicos relacionados con los conocimientos especificos que
se difunden entre las empresas de sector, dando lugar a un proceso acumu-
lativo de mejora en la produccién (know-how): son los conocidos knowledge

spillovers o desbordamientos tecnoldgicos.

Posteriormente, Scitovsky (1954) distingui6é entre externalidades pecu-
niarias y tecnolégicas. Las primeras dan lugar a una reduccién en los costes de
los inputs que se transmite a los precios de mercado y podrfan corresponder a
las dos primeras fuentes descritas por Marshall. Las externalidades tecnol6gi-
cas, al igual que las marshallianas, se asocian a la difusién de la tecnologia y
conocimientos entre empresas que mejoran su productividad. Esta distincién
se asemeja a la utilizada por la Economia Regional y Urbana, que diferencia
entre externalidades estdticas, asimilables a pecuniarias y que tienen que ver
con el tamano de una industria en una localizacién, y externalidades dindmi-
cas, relativas a la difusién de conocimientos y su influencia en el crecimiento
de una actividad, tanto intra como interindustrial. Las distintas tipologfas de
efectos externos dindmicos o estdticos pueden resultar satisfactorias tedrica-
mente, pero son de gran ambigiiedad cuando se llevan a la préctica, ya que el
tamano y el crecimiento de un sector estdn estrechamente relacionados, y son
a la vez causa y efecto de un mismo fenémeno. En definitiva, en la literatura
existe una evidencia mixta sobre el papel de las externalidades y de la geogra-
fia en la productividad, con gran heterogeneidad segiin los pafses o sectores

analizados.

El objetivo de la investigacion llevada a cabo en el capitulo 2, es contribuir

a la escasa evidencia sobre el papel de las externalidades; en particular, analizar
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la existencia de externalidades productivas en la industria manufacturera de
la Unién Europea (UE), y su efecto en la productividad como mecanismo de
aglomeracién. Aunque existe evidencia al respecto, es todavia muy escasa
y procede de estudios de industrias concretas o de anélisis agregados de la
actividad productiva. En este trabajo se aborda un estudio desagregado por
actividades industriales para el periodo de informacién disponible, anos 1995-
2002, y en el contexto econémico de la UE, lo que constituye una aportacién

en s{ misma.

Asi, en el segundo ensayo de la tesis (External Economies as a Mecha-
nism of Agglomeration in EU Manufacturing) mostramos como las externali-
dades productivas son determinantes significativos de la aglomeracién. Para
ello, analizamos el impacto sobre el crecimiento de la productividad de las
fuentes de externalidades reunidas en la literatura, pecuniarias y tecnoldgicas
(haciendo especial hincapié en estas ltimas), tanto inter como intraindustri-
ales, nacionales e internacionales. Partimos de la fundamentacién teérica que
recoge en la funcién de produccién, en primer lugar, las externalidades interin-
dustriales, analizada por Midelfart-Knarvik y Steen (2002) o por Henriksen et
al. (2001); en segundo lugar, los knowledge spillovers mediante las economias
externas de especializacién y de diversidad dentro de cada pafs, examinado
en Serrano (2000) y De Lucio et al. (2002); y por tltimo, el efecto de la di-
mensién internacional y la geografia sobre las externalidades, a través de la
especializacién internacional de cada pafs en cada actividad industrial y de un
indicador de perificidad del pais, consideradas en Graham (2000) o Ciccone

(2002), puesto que éstas pueden potenciarse o debilitarse con la distancia.

Los resultados muestran que junto con las dotaciones nacionales y una

posicion geografica central, el crecimiento de la productividad se ve alentado
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por una especializacién nacional e internacional y, ademaés, es alimentada por
los spillovers interindustriales y la diversificacién productiva, un resultado mas
evidente para las industrias de alta tecnologfa, mientras que las industrias de
menor tecnologia son més sensibles a la omisiéon de las externalidades inter-
nacionales. Por ello, es fundamental considerar simultdneamente el efecto de
ambas externalidades, nacionales e internacionales, ya que su omisién subes-

tima los spillovers nacionales.

En definitiva, nuestra investigaciéon empirica se ha centrado, por un lado,
en identificar la existencia de HME en las manufacturas espanolas y, por otro,
en analizar la existencia de externalidades productivas en la industria manufac-
turera en los paises de la UE. Cerramos el trabajo en el capitulo 3 analizando,
a nivel tedrico, las ventajas en productividad debidas a la existencia de una
externalidad y su efecto en el HME, como nexo de unién entre ambos concep-

tos.

Asi, elaboramos un modelo tedrico sencillo en el que la presencia de una
externalidad marshalliana modificarad los resultados del HME, producido por
la existencia de ventaja comparativa, sobre el patrén de produccién y comercio

en una economfa con dos paises y dos industrias.

De este modo, en el tercero y tltimo capitulo de la tesis (The Home Mar-
ket Effect in the Presence of Marshallian Externalities) se analiza teéricamente
y de forma conjunta dos fenémenos econémicos que tienen como implicacién
fundamental la concentracién de la produccién en una localizacién determi-
nada; a saber, el HME y la presencia de una externalidad marshalliana. En
un contexto de rendimientos crecientes, competencia monopolistica y costes
de transporte, analizamos la existencia de un shock tecnolégico en la funcién

de produccién que aumenta la productividad, reduce el precio del bien al que
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afecta, incrementa la renta del paifs en el que tiene lugar. Esto desencadena un
efecto de transmision interindustrial de la localizacién, contribuye a la aglo-
meracioén productiva y aumenta el saldo comercial entre los paises. Es posible
que la externalidad afecte a un pais o a los dos. También es posible que dicha
externalidad se produzca en el bien en el que un pafs tiene ventaja compa-
rativa, o en el otro. Los resultados de toda la posible taxonomia de casos
podrian resumirse, de forma muy simplificada, como sigue. Si el shock ocurre
en los dos paises y en los sectores con ventaja comparativa, estos efectos se
refuerzan; y se moderan si el shock tiene lugar en los sectores con desventaja
comparativa. En esta situacién, el crecimiento de la renta no genera diferencias
de renta tan grandes como en el caso de externalidades en un solo pais. En lo
que se refiere al comercio, la externalidad en el sector de ventaja comparativa
genera un aumento del comercio por exportaciones netas de variedades de la
industria con ventaja comparativa, mientras que si se produce en el sector de
desventaja comparativa tiene lugar un recorte en las importaciones netas que
también aumenta el saldo comercial.

La investigacién concluye con una sintesis de los resultados obtenidos, que

presentamos en un apartado de conclusiones.
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Chapter 1

The Home Market Effect in

Spanish Industry, 1965-1995

1.1 Introduction

The works of Fujita, Krugman or Venables, among others, have given
rise, since the early 1990s, to a new strain in the literature on localization
known as the New Economic Geography (NEG). One of the theoretical infe-
rences deduced from this is the so-called Home Market Effect (HME) or effect
of increased demand, according to which a change in demand in a country
or region provokes more than a proportional change in the output of those
industries with increasing returns and transportation costs.

In this chapter we intend to carry out a rigorous and in some ways, novel
test of HME with Spanish data from 1965 to 1995. The analysis can also be
seen as a comparison test of trade theories (Head and Ries, 2001; Trionfetti,
2001): Increasing versus constant returns models. In fact, HME was originally

introduced within the framework of the New International Trade Theory, later

1



2 Introduction

being adopted as an element of the NEG models.

We can defend the value of this exercise with four arguments. First, the
specification of the model proposed in this chapter is not only the traditional
one. As we will explain in the specification of the empirical model, we have
opted to analyse percentage changes in demand and production in a panel
of regions. The advantages of this approach are twofold. On one hand, the
specification is in much greater agreement with the real concept of HME (an
increase of X per cent in the demand for a good produces an increase greater
than X per cent in its production) and thus both more intuitive and more
rigorous. On the other hand, estimations based on the panel of regions, in
which some variables are defined with reference to the national average, mean
the introduction of an additional geographical element, where the location
of demand and production in some regions goes hand-in-hand with their de-

location in others.

Second, the Spanish case has been studied by Rosés (2003), but using a
historical database from 1797 to 1910 and a corresponding updating is needed
if one thinks, as we ourselves believe, that the mechanisms of NEG could have
been active during the industrial revolution as well as in modern times. Third,
undertaking an empirical test of HME, far from being redundant, will always
shed new light on the phenomenon, and so there is no clear consensus in the
literature about its validity. In other words, testing of HME is still a useful

task.

Finally, the empirical application is carried out with regional rather than
international data. Davis and Weinstein (1999) themselves put forward the
principal motives for choosing this option. Briefly, their main thesis is that

it is easier to detect strong effects of Economic Geography in regional data
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than in international data due to lower transportation costs in the movement

of goods and the greater mobility of factors found at the regional level.

The rest of the paper is set out as follows. In the second section a concep-
tual explanation of HME and its theoretical foundations is presented, along
with a summary of the most relevant empirical applications. The third section
concerns the specification of the empirical model for Spanish manufacturing
industry. The fourth section describes the database used in the empirical
application. The fifth section offers an estimation of the model and the results
of the econometric analysis. The sixth section, titled Heckscher-Ohlin (HO)
versus HME, is a joint analysis of the pattern of production from both the
neoclassical and the NEG perspective; and HME dynamics are analysed in
section 7. The most significant results indicate evidence of the existence of
HME in four of the nine industries analysed, while in other four endowment
factors are predominant in any explanation of location. In any case, HO and
NEG coexist, in different intensities according to industry, as determinants of

the industrial geography of Spain. Finally, the conclusions close the study.

1.2 HME: theory and evidence

The HME concept is one of the cornerstones of the New International
Trade Theory and of the NEG, and with different nuances is generally accepted
as one of the typical outcomes of the models which present increasing returns
to scale (IRS) and transport costs. However, on the theoretical level, there is a
strain of literature which specifies under which circumstances this is produced

or not produced, depending on the different initial hypotheses.

The theoretical foundations of HME are found in Krugman (1980) and
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Weder (1995) which in turn have inspired both theoretical discussion and di-

verse empirical tests.

1.2.1 Concept and theoretical discussion

The principal, groundbreaking innovation of Krugman is to show how the
introduction of transportation costs alongside the presence of increasing re-
turns imply that an increased demand for a certain product within a country
will drive a more-than-proportional increase in production of that product in
that country, a phenomenon known as HME. More recently, Weder (1995)
introduces different sizes of countries, seeking thus to distinguish between ab-
solute and relative differences in the dimensions of domestic demand of nations.
He considers two countries as completely identical except for the absolute and
relative size of their domestic demand for each type of differentiated product.
Market size does not affect the scale of production, only the number of varieties
of the product such that, when international transportation costs are reduced,
competition between national and foreign companies increases, which implies
that small differences in market sizes can have a great effect on the relative
number of varieties produced in the two countries. In a nutshell, one coun-
try may be smaller than another and yet be a net exporter when its relative
demand is greater. To sum up, the principal contribution of Weder (1995) is
the introduction of the idea of a greater relative demand and the study of its
consequences on production.

Taking the microfoundations referred to above as a basis, the main re-
search on the HME phenomenom has tried to understand the conditions needed
for the HME to appear. The first contribution is from Davis (1998), who shows,

in a model based on Krugman (1980), that the HME vanishes when both indus-
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trial and agricultural goods have the same trade costs. More recently, Behrens
et al. (2009) establish that the validity of the HME when it passes from a
universe of two geographical units, as in the original propositions, to another
with a greater number of regions or countries, is not immediate. Essentially,
in defining a setting with multiple non-equidistant countries, they deduce that
the appearance of HME should always be produced as long as it is possible to
define an index of effective local demand which takes into account, besides local
demand, the demands of other countries weighted by distance. Besides, they
derive an alternative prediction that holds whatever the number of countries
considered. This new prediction takes into account important features of the
real world such as comparative advantage due to cross-country technological

differences and lack of factor price equalization.

The problems arising from dealing with more than two regions were also

anticipated in Ottaviano and Thisse (2004).

Hanson and Xiang (2004) note that if the hypothesis present in Davis and
Weinstein of intercorrelation between the impact of demand and the impact
of supply in the industry is not fulfilled, the results may be inconsistent. Else-
where, Head and Mayer (2004) reason that the HME result depends crucially
on the fulfilment of the hypothesis that the increasing returns industry has
a perfectly elastic supply of labour. If this is not the case, a reverse HME
effect can even be deduced. The interesting possibility of a non-linear HME,
that is, HME being more important for very large and very small countries,
is presented in Crozet and Trionfetti (2008). This result is produced when

traditional goods are eliminated from the analysis.

Finally, the theoretical literature on the HME has recently produced se-

veral works, among which we may cite Melitz (2003), Baldwin and Okubo
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(2004), Behrens and Thisse (2005), Baldwin and Robert-Nicoud (2005) and
Okubo and Rebeyrol (2006); most of them explore the consequences of the
introduction of heterogenous companies for the HME.

Definitively, from different perspectives, the literature demonstrates that
the existence of the HME depends on the initial suppositions; therefore, it is
necessary and indispensable to refer to the data in order to assess the empirical
relevance of a phenomenon which, as we have just seen, has been extensively

discussed at the theoretical level.

1.2.2 The evidence

The seminal papers trying to find evidence of HME are the ones by Davis
and Weinstein, who have developed an empirical methodology to answer the
following question: are idiosyncratic changes in demand associated with more-
than-proportional changes in output? If the answer is affirmative the existence
of HME is possible.

In their initial contribution, Davis and Weinstein (1996) carried out this
analysis for OECD countries. Its objective is to explore the part played by idio-
syncratic elements of demand in the determination of patterns of production
via models of Economic Geography and comparative advantage. It is the first
empirical test to nest trade models of Economic Geography with others of the
Heckscher-Ohlin-Vanek type. To sum up, they find that factor endowments are
a crucial element in understanding the manufacturing structure of the coun-
tries in the sample, given that they constitute 90 percent of explanatory power,
whereas Economic Geography, via the Home Market Effect, constitutes only
10 percent.

In the construction of variables they follow closely the theoretical model
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of Krugman (1980). This means that the variable which reflects HME (called
IDIODFEM) initially lacks geographical input, as it supposes that the relative
location of countries does not matter, and this implies that links of demand
between neighbouring countries are not a priori stronger than links with coun-
tries on the other side of the world, which is not very realistic and which has
an effect on the results. Therefore, two strategies were employed to improve
these results. The first strategy is used in Davis and Weinstein (1999). The
fundamental difference is that I/DIODFEM is now applied to regions within
a single country, in this case, Japan. The IDIODFEM coefficient is greater
than one in the aggregate level estimates, therefore there is evidence of Home
Market Effect!. Davis and Weinstein interpret this result as "clearly in the
range of economic geography", in contrast to the result obtained in Davis and
Weinstein (1996) with international data, which revealed the nonexistence of
the Economic Geography effect. They explain this divergence of results with
two reasons: the different trade costs between regions and between countries;
and the greater mobility of factors between regions compared to this mobility
between countries. Nevertheless, when factor endowments are included there
is no evidence of Home Market Effect; but breaking down the data to the level

of goods helps the HME emerge in eight of nineteen goods.

In the second strategy, in Davis and Weinstein (2003), the OECD coun-
tries are also analysed but IDIODEM is measured differently. The authors
conclude that the key to identifying Home Market Effects is to introduce more
realism in their models of production and trade. Specifically, the main diffe-

rence to Davis and Weinstein (1996) is the construction of a new IDIODEM

'In the third section we explain how HME happens when the coefficient of IDIODEM
is greater than one.
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variable which weighs demand against the distance between countries, such
that the size of the economy, bilateral distance and the characteristics of a
particular industry are brought together in a gravity equation, which deter-

mines how demand is dissipated by distance.

However, this is only one of the ways of contrasting the explanatory power
of these theoretical models from an empirical perspective. Other articles tackle
the problem directly by considering an estimation strategy that uses the spa-
tial variation in earnings to identify the structural parameters of a geography
model. Thus, Redding and Venables (2004) and Hanson (2005) estimate a
wage equation that relates nominal wages in each zone (cross-country data for
Redding and Venables, US cross-county data for Hanson) to its distance from
economic centres. In general, they found a spatial correlation of wages and
demand. Along the same lines, Crozet (2004) analyses the influence of access
to markets (market potential) in the localization choices of the agents using
inter-regional migration data for five European countries. The Spanish case
has also been studied using this approach in the works of Garcia-Pires (2006)
and Paluzie et al. (2007), where the existence of a spatial wage gradient is
detected: a greater access to markets in the core regions ensures higher profits
for local firms, and thus higher wages. The articles described above form an
established strain in the contemporary literature on the NEG which is com-

plementary to the approach adopted in this work.

The interest for the study of the Spanish case arises from the evidence
that, during the industrial development of the 19th century, important regional
differences emerged, with Spanish manufacturing becoming concentrated in a
few regions due to reduced transport costs and internal trade barriers. The

only known research specifically devoted to the analysis of HME in Spain is
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that of Rosés (2003), who combines the Hecksher-Ohlin and Economic Geo-
graphy models a la Davis and Weinstein. He concludes that the comparative
advantage and the effects of increasing returns were economically very sig-
nificant and explain practically all the differences in industrialisation levels
in Spanish provinces; and, more importantly for our purposes, the deficits of
some regions in terms of industrialisation seem to be attributable to their fac-
tor endowments, combined with an apparent absence of Home Market Effects
(no HME).

Also, the Spanish case could be a good testing ground for analysing this
phenomenon, as it has shown an irregular regional distribution of economic
activity since the beginning of its industrial development. Among the de-
terminants of localization, the effects of the reduction in transport costs and
internal barriers seem to be eclipsed by a specialization due fundamentally to
factor endowments. However, our hypothesis in this paper is that from the
late 19th century to today, factor endowments have gradually given way to the
forces of Economic Geography in the production of the Spanish regions and

many industries now show clear evidence of the HME phenomenon.

1.3 Specification of the empirical model of HME
for Spanish manufacturing

As mentioned above, this paper attempts to verify the empirical validity of
one of the theoretical prescriptions of the NEG, specifically the HME, starting
from the methodology proposed by Davis and Weinstein.

Adopting the habitual notation of empirical literature, we start with the

following relationship:
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X' = f(SHARE!, IDIODEM?) (1.1)

where X' is the output of the activity g included in total manufacture n and
region c. SHARE]® attempts to capture the tendency, in the absence of idio-
syncratic demand, for each region to produce activity g in total manufacture
n in the same proportion as the national average of regions. It is therefore

expressed as:

nS
nc __ g nc
SHARE]® = WX (1.2)
where S represents the totality of Spain and the term X" is a scalar reflecting
the total production of industry in the region, i.e., an indicator of its size.
IDIODEM_* collates idiosyncratic demand. Based on this we can detect the

existence or otherwise of the Home Market Effect and it is by definition the

crucial variable in the test of HME:

nc D.’gc D;LS nc
IDIODEM;® = Tne ~ s X (1.3)
where D is internal absorption, proxied in the empirical application by gross

value added to factor cost.

The coefficient associated with this variable captures the impact of idio-
syncratic demand on production, and so the key point is its interpretation.
Three possible scenarios are identified: first, in a context of comparative ad-
vantage without transportation costs, the geographical structure of demand
should have no effect on production behaviours, and so the coefficient of
IDIODEM would be equal to zero. Second, in a world of comparative ad-

vantage with transportation costs and without increasing returns, demand
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deviation affects production location, but in a lesser proportion, so that the
coefficient of IDIODFEM would be between zero and one. Thus a compara-
tively high demand for a product in a country will generally lead to net imports
of this good. And third, if the typical characteristics of Economic Geography
prevail, the coefficient of IDIOD E M will be greater than one, so an increase in
demand for good g in industry n in region c leads to a more-than-proportional
increase in output X'°. Therefore a comparatively high demand for a product
in a country will generally lead to net exports of this good. Thus we con-
clude that the associated Home Market Effect plays some part in production

location.

Consequently, the empirical model for estimation would be given by

logX ] = ag + alogSHARE] + azlogl DIODEM ] + a° (1.4)

where ap is the independent term and «y® represents random perturbation.
For simplicity we omit the time dimension in the notation. Before presenting
the results of the estimation we should take into account the following consi-
derations. The IDIODFEM variable may take negative values given that it is
a deviation from the national average with the subsequent problem of losing
information when logs are taken. To avoid this, IDIODFEM is normalised
(the most negative value is given a value of almost zero and the rest of the
values are rescaled), so it is always positive, and an increase of the variable is
unequivocally associated with an increase in the idiosyncratic demand of the
region in the subindustry in question. Moreover, the use of logarithms allows

us to interpret the estimated coefficients as elasticities.
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On the other hand, equation (1.4) measures the volume of production in
levels, which is equivalent to the original specification of Davis and Weinstein.
We feel an alternative presentation of the model in percentage variations is
relevant and useful, given that the same determinants express not only that
a region increases production as an effect of increased demand, but also that
it includes the element of specialization or lack of it, because it indicates the
position or relative weight of each productive sector in the set of industries.
The specification in proportions permits us to analyse if the change in the
production of a industry is more or less than proportional to the change in
demand, independently of the change in total production level; thus, it allows
us to avoid false evidence of HME where the production of an industry can
increase because of increases across all industries and not only because of the
existence of HME. In other words, working in proportions allows us to control

for the variations in the total production level.

There are also theory-based reasons for working with shares rather than
levels. Krugman’s (1980) original model, which introduces the HME in the
literature, is in fact expressed in shares. The HME concept itself and the later
contribution of Weder (1995) imply working with relative terms: a change in
the location of demand leads to a more than proportional relocation of industry.
This is the HME. The best way to test the effectiveness of the change in larger

proportions is by defining the variables in shares and not in levels.

Definitively, our proposed specification of proportions which, in our opi-
nion, finds support in recent theory and represents a more intuitive and direct

approach to the concept of HME, is:
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X SHARE IDIODEM e
lOg (X_ic> = (50 —+ 51l0g (T) -+ (SglOg (T) + (59 =

Xps Dre  Dns
=0y + (MOQW + dslog Tne ~ Dns + 03¢ (1.5)

We would like to examine further the effects of a formula like (1.5). The
specification given in (1.4), in levels, derives from the supposition adopted
by Davis and Weinstein that demand deviation is transmitted to production
proportional to the size of the region through the scale variable X" which is
also imbedded in term dy. However, in the model in proportions suggested in
(1.5) this hypothesis of proportionality according to size or scale of the region
is completely unnecessary due to the specification itself, already relativised by
size and by considering regional-and-time variations can be controlled assuming

individual and time effects?.

Also, and this is very important, this relationship between demand devia-
tion and size does not always hold, and in fact it does not hold in our data:
we find that it is precisely the smallest regions that have the greatest demand
deviation. In this sense estimation in proportions is conceptually superior to
estimation in levels, and therefore, having discounted the effect of size there is
no need to impose a hypothesis which is not necessarily demonstrable. Because

of this also, we consider these results more reliable and also intuitive. Once

2This region-time variation is controlled statistically by the existence of individual effects
in the estimation, contrasted statistically by Hausman’s test. We also would like mention
that this variation is not very big, with quite stable scale in regions along time which can
be caught by the individual effects.
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we control region-and-year total production and the industry composition of
production according to the national standards, our model tests if changes in
the structural regional deviations from the national standard, which might be
called idiosyncratic production, are more than proportional than changes in

idiosyncratic demand.

Moreover, the RHS of (1.5) has a range of variation from —oo to + oo,
while the LHS is limited and takes only negative values, generating possible
inconsistencies. In order for both sides of the equation to have the same range
of variation, and following Conniffe (1993), a logistical transformation was

carried out on the endogenous variable, as is usual if this is a proportion?.

An important aspect which we would like to comment on before passing to
empirical application in the next section, is the introduction of more geography
in the estimation, that is, the consideration of trade costs between regions
(transportation costs, which may depend on distance, besides other elements).
On one hand, any magnitude which does not change with time is controlled
by fixed effects. On the other, the estimation of trade costs can be done in
two ways (see Crozet and Trionfetti, 2005, p. 19-20), but both need data on

bilateral trade flows between regions, which does not exist in the Spanish case?.

Consequently, like Davis and Weinstein (1999), we do not introduce trade

costs in the estimation, believing that our results can be understood, perhaps,

3There are other reasons, apart from mathematical consistency, to justify the use of the
logistical transformation. From a statistical point of view, the random perturbation in (6)
has a distribution closer to normal than that of (5) with a truncated variable. From an
empirical point of view, we have found that the results in terms of HME are transformation-
robust, corroborating the statement by Greene (2003) that the difference is negligible and
would be relevant only for very extreme values of IDIODEM.

4The estimation made by Josep Oliver on bilateral trade flows between Spanish regions
only covers the final part of our sample period.
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as a conservative estimation of the existence of HME, given that Davis and
Weinstein (2003) appear to confirm that a more explicit consideration of geo-
graphic factors such as trade costs tends to increase the probability of detecting

HME.

Definitively, the model to estimate is expressed in equation (1.6), where
our interest centers on the part played by demand deviation, i.e., the sign and

magnitude of [3,.

X SHARE IDIODEM
log (ﬁ) = dp +d1log (T) + dalog (T) +05° (1.6)

1.4 Database

Regions were taken as the geographical units of reference, as the regional
scope is better suited than the international for quantitative testing of HME,
as seen in the better results obtained by Davis and Weinstein in a reduced
ambit (the regions of Japan as opposed to OECD countries). Also, this could
be more convenient in the case of internal trade barriers as the previous test
for Spain HME suggests.

The main source of statistics was the publication Renta Nacional de Es-
pana y su Distribucién Provincial, years 1999 and 2000, by the Fundacién
BBVA. The data provided on Spanish manufacturing industry are the follo-
wing: production of regions by industries (value of total production and gross
value added to factor cost) and total employment in the regions by industries.

The productive capital factor data also came from the Fundacién BBVA

(2002), specifically their publication El Stock de Capital en Espafia y su Dis-
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tribucién Territorial (1964-2000). Data on land productive factors were ob-
tained from the statistical service of the Ministry of Agriculture (Anuario de
Estadistica del Ministerio de Medio Ambiente y Medio Rural y Marino, 1965-
1995) and correspond to productive land area.

The productive manufacturing industries in the sample are the following;:
Food, Beverages and Tobacco (1), Transport Equipment (2), Basic Metals (3),
Paper, Publishing and Printing (4), Plastics, Rubber, Wood, Cork and Furni-
ture (5), Non-Metallic Mineral products (6), Metal Products and Machinery
(7), Chemical Products (8) and Textile, Leather and Footwear (9).

The total sample comprises a panel of 2448 observations, as there is in-
formation on 17 autonomous regions, 9 productive manufacturing activities
and 16 years (odd years from 1965 to 1995). The description of our data
summarised in figure 1.1 suggests to us that an amplified average in output
might be found in the industries Food, beverages and tobacco (1), Transport
equipment (2), Plastics, robber, wood, cork and furniture (5), non-metallic
mineral products (6) or metal products and machinery (7), on average and for

the whole period.

RELATIVE IDIODEM RELATIVE OUTPUT

0 <7 0

1DEadee 1= x

2 JTEs=ss

:] Food, Beverages and Tobacco :] Transport Equipment :] Food, Beverages and Tobacco :] Transport Equipment
:] Basic Metals |:| Paper, Publishing and printing :] Basic Metals |:| Paper, Publishing and printing|
[ Pastics, Rubber, Wood, Cork and Fomiture [ ] Non-Metalic Mineral [ Plstics, Rubber, Wood, Cork and Fomiture ] Non-Melalic Mineral

Metal and Machinery Chemical Metal and Machinery Chemical
[ Textle, Leather and Footwear [ Textle, Leather and Footwear

Figure 1.1: Data description
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1.5 Empirical estimation and results on the

existence of HME

Empirical estimation of (1.6) presents a problem of simultaneity, which
was confirmed by the specification test of Hausman (1976). In this case the
set of instruments which allow us to correct endogeneity considers factor en-
dowments: the contemporary K/L (capital-labour) and K/T (capital-land)
ratios®. Also, as we consider data with a geographical component, the possible
presence of spatial autocorrelation has been tested. The pertinent contrasts, I
by Moran (1950) and C by Geary (1954), at a 5% significance level, inequivo-
cally show the absence of spatial autocorrelation in the variables used in this

work.

In the first phase the equation (1.6) was estimated industry by indus-
try, giving an initial approximation of the importance of the HME. However,
estimations industry by industry do not take into account the interdepen-
dence which can exist between the different equations, given that, although
in logarithms and with logistical transformation, the dependent variables are
expressed as proportions of one total production. Therefore, it makes sense to
consider the joint estimation of the system of equations, combining the panel
data technique with instrumental variables and SURE (3SLS-PANEL). This
allows us to obtain a more efficient estimation and an additional contrast of the
existence of HME. The same instruments have been chosen as in the individual
equations. The results, by industry or jointly, are identical and robust, so we

present only the latter. Table 1.1 shows the results with the whole sample

5Both contemporaneous and one year lagged endowments have been considered, with
similar results omitted here for shortness.
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(first three numerical columns) and without outliers (last three columns). In
both cases, as usual, time specific effects have been taken into account. As can
be seen, the HME is present, with and without outliers, in the following indus-
tries: Transport Equipment (2), Plastics, Rubber, Wood, Cork and Furniture
(5), Non-Metallic Mineral Products (6) and Metal Products and Machinery

(7).
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The application of the specified model to Spanish manufacturing takes
the period 1965-1995 (odd years only) as reference. The conclusions obtained
reflect the changes and impulses which arose starting with the 1960s, with the
opening up of the Spanish economy to the outside world, the stabilisation plan
of 1959 and greater flexibility in its internal markets. These were the boom

years of the ’60s, and later, integration into and catching up with Europe.

In the decade of the 1960s there was a very marked specialization of Spa-
nish manufacturing industries in traditional activities with internal demand
and relatively low technological content, corresponding to industries 1, 3, 4,
6 and 9. This period marked the beginning of certain changes in interindus-
trial specialization, reducing the weight of the more labour intensive activities
(industries 5 and 9) and producing an increase in capital-intensive industries,
i.e., the more advanced or with higher demand and technological content (in-
dustries 7 and 8, which include office equipment and other machinery, electric
materials and accessories and chemical products). Traditional activities still
have greater weight, but less markedly, as the advanced industries have grown

at a faster rate.

We have seen that HME exists in industries 2, 5, 6 and 7. Industry 7
has a higher percentage of gross added value than the others; moreover, it
has become more important in production due to an increase in productivity
levels, as is also the case with 6, despite being a traditional activity. Industry
5 produces intermediate and final products with intensive processes and strong
increasing returns, these last being the most important determinants of loca-
tion of economic activity in Spain between 1979 and 1992, according to Paluzie
et al. (2001). Finally, industry 2 features economies of scale, making its size

a relevant variable and making Spain one of the world’s leading producers of
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motor vehicles.

This abundant evidence of HME since the 1960s contrasts with the scanty
evidence obtained by Rosés (2003) for the period before 1910. His conclu-
sions attribute the process of industrialisation exclusively to factor endow-
ments (HO) and remark on the minor influence of HME in Spanish industry.
Because of this, it appears that over time the mechanisms of agglomeration
propounded by the NEG have acquired a certain relative importance. Howe-
ver, factor endowments have not necessarily lost their importance in industry
location in Spain, but rather can coexist as determinants along with the im-
portance of the internal market. The explicit analysis of the joint effect of
factor endowments and demand elements is examined in the following section.

Finally, we should refer to the limitations of the results obtained so far.
Principally, absorption of demand through gross value added to factor cost is
approximate, due to the absence of data on intermediate consumption, imports
and exports for our sample. Not allowing for intermediate demand, which
represents a fundamental mechanism of agglomeration through backward and
forward linkages, could be the reason that, for example, in industries such
as textiles HME is never found, skewing the results, essentially because this

industry is fed by intermediate consumption of other industrial activities.

1.6 Heckscher-Ohlin (HO) versus Home Mar-

ket Effect (HME)

The fact that factor endowments are an essential determinant of output
assures a potentially relevant role for neoclassical trade theory. Depending on

the degree to which regions specialize in the more intensive factor-abundant



22 Heckscher-Ohlin (HO) versus Home Market Effect (HME)

industries, endowments are important elements when explaining industrial spe-

cialization.

Rosés (2003), investigating the impact of the HO model on production
location in Spanish provinces of the 19th century, concludes that endowments
account for nearly 85% of the variation in manufacturing output. At the same
time, he emphasises that his estimations of the HO model do not necessar-
ily reject an interpretation of differences in regional levels of industrialisation
based on forces of Economic Geography. The development of a region does not
depend solely on its own factor endowments, but also on the effects of market
size, i.e., endowments alone may not be enough to explain the whole story. In
this context, our specification is as follows, where the SHARE variable is re-
placed by regional factor endowments, combining directly the HO theory with

the NEG in the determination of location patterns in Spanish manufactures:

XTLC
e . . IDIODEM . K\"
log X | = B+ Bilog (T) + Bslog <f)
1-+% g
. K nc e
+33log (T) + B, (1.7)
g

The results of the estimation are very similar to those of equation (1.6)
and corroborate the presence of HME in the same industries, and so in order
to avoid repetitiveness they are not presented.

Consequently, the emphasis in this section is placed on very different as-
pects than in the last section. In the previous study we have tried to determine
statistically if the mechanism reflected in the I DIODFEM variable has a qua-

litative impact on the pattern of production. Our objective now is to quantify
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the importance of HME as opposed to factor endowments (see Schumacher
and Siliverstovs, 2006). To this end, we use the appropriate technique, that
of [S-coefficients, as proposed by Leamer (1984). For this, we use a statistic
which permits investigation of which independent variables are more impor-
tant in explaining movements in the dependent variable. In order to calculate
this statistic we take Z as the matrix of observations for the independent va-
riables and Z™ the same matrix with the entries of the variable(s) M equal to

its sample average®. SM is defined as follows:

(1.8)

i \/ (82 — BZM) (82 — BZ™M)
%

where n is the number of observations and 0% the variance of the dependent

variable.

In other words, Y explains how the standard deviation of the dependent
variable can be explained by a movement of the standard deviation in the
variable(s) M. The results of this calculation for the 9 productive industries

appear in table 1.2.

The fS-coefficients P/OPFM indicate how a movement in the standard de-
viation of idiosyncratic demand modifies the standard deviation in production

(3 FACTOR ENDOWMENTS jpdicate how a movement

by a certain percentage. The
in the standard deviation of factor endowments (measured by the K/L ratio)

modifies the standard deviation in production by a certain percentage.

5M is the IDIODEM variable or the factor endowments variables, grouped by the K/L
ratio.
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Table 1.2: - LEAMER’S COEFFICIENTS
3SLS-PANEL
IDIODEM FACTOR
B ENDOWMENTS
1: Food. Beverages and Tobacco 0.15 0.01
2: Transport Equipment 0.08 0.04
3: Basic Metals 0.04 0.30
4: Paper. Publishing and Printing 0.03 0.29
5: Plast}cs. Rubber. Wood. Cork and 0.91 0.07
Furniture
6: Non-Metallic Mineral products 0.86 0.52
7: Metal Products and Machinery 0.94 0.27
8: Chemical Products 0.11 0.60
9: Textile. Leather and Footwear 0.26 0.27

See note table 1.

The results are again coincident. In four of the industries (industries 2,
5, 6 and 7), Economic Geography is more important for these industries at a
regional level for two reasons: first, because HME appears in them and second,

because it is proven that in these industries f/P/OPEM > 3 FACTOR ENDOWMENTS

Regarding the weight of factor endowments (K/L ratio), we observe that
in industries 3, 4, 8 and 9 this is the element with the most power of explana-
tion, although in the last the differences are minimal. In industry 1, variation
in production is more sensitive to internal demand than factor endowments,
but not enough (see the section above) to present the HME. Definitively, the
internal market mechanism plays a greater part than endowments in industries
such as Transport Equipment (2), Plastics, Rubber, Wood, Cork and Furniture
(5), Non-Metallic Mineral products (6) and Metal Products and Machinery (7),
which also present evidence of HME, which is perfectly consistent. In other

words, the results obtained in sections 5 and 6 can be seen to be systematic.
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To conclude this analysis, we can affirm that there is evidence that both
mechanisms, HO and HME, coexist and complement each other as explaining

factors in production location.

1.7 HME dynamics

An additional relevant point for a better understanding of the HME phe-
nomenon in Spanish regions is the analysis of its temporal dynamic during
the period analysed. In this paper the existence of HME is contrasted for a
relatively long period of 30 years. It indeed would make sense to consider how
it has evolved over time. In this section we will attempt to contrast if there is
a change in behaviour over time relating to HME. In order to do this we have
repeated the analysis for two sub-periods: one at the beginning of the sample
and the other at the end, eliminating the intermediate years, characterised
by the instability of the periods of the two oil crises (1974-1984). The first
sub-period (1965-1973) was a time of rapid increase in the per capita GDP
and of convergence with the rest of Europe; years of accelerated industrial
growth, an important opening up to external trade and foreign investment,
great improvements in productivity and fast growing demand. The second
period (1985-1995) is a time of integration in Europe after Spain joined the
EU. Here there is a significant change in the rate of economic growth with a
very similar evolution to that of the EU countries: greater capacity for gene-
rating employment, although with small improvements in productivity which
did not help to correct the imbalances related to inflation and external debt.
The intermediate years witnessed political transition, economic crisis, indus-

trial reconversion and divergence from Europe in terms of per capita income.
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Thus, the analysis has been repeated for each sub-period and the possible ex-
istence of of a significant change in the coefficient of the IDIODFEM variable,
indicative of the existence of HME, has been contrasted. The estimation was
carried out for the branches which present HME in the total period and as
with this case with contemporary and retarded instruments.

Table 1.3 presents the IDIODEM coefficient for the first and second sub-
periods and the t-statistics which contrast the significance of their difference,

with contemporary instruments and 3SLS estimation with time specific effects.

Table 1.3: HME DYNAMICS. 3SLS-PANEL
COEFFICIENTS OF IDIODEM (t-TEST)
INITIAL-COEFF | FINAL-COEFF FINAL COEFF
(1965-73) (1985-95) AGAINST
) ) INITIAL COEFF

1: Food. Beverages % %
and Tobacco 2.02 1.51 11.89
2: Transport 6.11% 3.19% 3.19
equipment
3: Basic Metals 2.88%* 3.61* -5.25
&: Paper. Publishing -0.004 3.54% 182
and Printing
5: Plastics. Rubber.
Wood. Cork and 2.17* 2.32% -1.97
Furniture
6: Non-Metallic " "
Mineral products 2.68 2.56 0.98
7: Me.tal Products and 1 19% 1 16* 0.96
Machinery
8: Chemical Products 2.61% 3.21% -3.38
9: Textile. Leather _0.12%* 2 4% 4176
and Footwear

See note table 1.

In our opinion, the conclusions which can be drawn from the table 1.3 are
extremely interesting. First, eliminating the years of the energy crises makes
the HME mechanism much more relevant. In fact, it not only appears in

industries 2, 5, 6 and 7, which we already knew; it also appears for the first time

in industries 1, 3, and 8, and in the second subperiod of industries 4 and 9. Here
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one might explore whether the HME is, to some extent, procyclical, given that
it has greater importance in the positive phases of economic cycles. In other
words, intense crises can make the weight of internal demand tend to diminish
in a context of increasing scale returns and transport costs. What is obvious
is that the perturbations of the crisis interfere with the HME mechanisms.
Second, the HME shows different intensities in both subperiods. It is
stable over time in industries 6 and 7, diminishes in 1 and 2 and increases
in the other five industries. This sectorial analysis demonstrates that the
relevance of the HME tends to grow over time, although we believe this result

needs further empirical evidence to corroborate it.

1.8 Conclusions

The purpose of the study was to identify empirically the existence of the
Home Market Effect (HME) in Spanish manufactures, i.e., we have tried to
analyse the presence and importance of these effects in the determination of
production location in Spain. For this, we have used as a basis the theoretical
models of Krugman (1980) and Weder (1995) and the successive empirical
analyses of Davis and Weinstein (1996, 1999 and 2003).

The empirical test carried out for 17 regions and 9 industrial sectors from
1965 to 1995 lends support to the hypothesis of the existence of the Home
Market Effect. This evidence exists in an important number of productive
industries; specifically, HME is found in 4 of the 9: Transport Equipment
(2), Plastics, Rubber, Wood, Cork and Furniture (5), Non-Metallic Mineral
products (6), Metal Products and Machinery (7). We want to highlight that

these results were obtained with a new specification proposed here, a more
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intuitive definition of HME as a mechanism of agglomeration of productive
activity, which also presents conceptual advantages.

At the same time there is remarkable, wider evidence if the years of eco-
nomic crisis are left out the analysis, together with the increasing HME over
time. The widespread existence of HME in recent Spanish industry contrasts
with earlier periods, such as the first industrial revolution, when Heckscher-
Ohlin mechanisms predominated over the HME in our manufactures (Rosés
2003)7. This demonstrates that the cumulative factors proposed by the New
Economic Geography have now become more relevant. This conclusion has
been confirmed in the works of Garcia-Pires (2006) and Paluzie et al. (2007),
which also analyse the incidence of the NEG on the Spanish economic land-
scape.

Furthermore, we have found that factor endowments are still relevant
in industrial location in Spain, being especially predominant in Basic Metals
(3), Paper, Publishing and Printing (4), Chemical Products (8) and Textile,
Leather and Footwear (9).

In any case, HO and the NEG coexist, in different intensities according
to industry, as determinants of the industrial geography of Spain. This key
result confirms all the empirical evidence accumulated to date on the HME.
In the words of Head and Mayer (2004, p. 2641) “results are again mixed for
the HME”.

"Rosés (2003) does not deny the presence of Economic Geography effects in the period
corresponding to the first industrial revolution in Spain, although he argues that elements of
specialization as described in the H-0 theory had greater explanatory capacity in this phase
of Spanish economic development.
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Chapter 2

External Economies as a
Mechanism of Agglomeration in

EU Manufacturing

2.1 Introduction

An essential reason for the geographic concentration of an industry is the
existence of increasing returns in the individual production function, besides
which, the Marshallian tradition of economic analysis has emphasised the po-
sitive effects of externalities on the productivity of companies. One type of
externalities are known as economies of agglomeration, which mainly occur
with expensive transport costs, and begin a trend towards grouping new com-
panies in the nearest geographical area, leading to a self-reinforcing process of
industrial localization (Hoover 1937; Weber 1929). Agglomeration is fuelled
by geographical proximity and the flow of knowledge, so important spillovers

should be expected between neighbouring regions. Definitively, externalities

35
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give rise to agglomeration processes whose mechanisms have obvious effects on

industry productivity.

The purpose of this research is, indeed, to analyse the existence of pro-
ductive externalities in industry and their effect on productivity as an agglo-
meration mechanism. The existing evidence is scarce and comes from studies
at the regional level or focused on individual countries or industries. This work
approaches an analysis desegregated by industrial activity and in the economic
context of the EU, a contribution in itself. Indeed we hypothesize that, for
a supranational region, both national and international externalities should
be analysed simultaneously, because both have a role on productivity growth
and omitting the international dimension of spillovers can skew the effect of
the national one. Starting from the theoretical foundation which gathers pe-
cuniary externalities in the production function, we also consider knowledge
spillovers by means of what have been called external economies of speciali-
zation and of diversity within each country. And the main contribution in
our analysis is to add the international dimension to the technological exter-
nalities between countries, which are introduced in two ways. On one hand,
the international specialization of each country in each activity is a source
of additional externalities, besides the commonly used national specialization.
On the other, the peripherality of the country is considered, given that the
effects of international externalities may be weaker on the activity of a distant
country. Thus, this paper estimates a production function for each industry,
using an international data panel, segregating countries, years and sectors, in
order to determine the impact of national and international externalities and

of geography on productivity growth in every industry in the EU.

Perhaps a central country, which supports low transport costs and enjoys
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a diversified international economic environment, can become specialized in
some industry; but a country more or less isolated on the periphery needs to
have a dynamic and diversified industry to get a higher productivity growth.
And we might not see its relevance unless we consider this country in a wider
economic context.

The paper is structured as follows: first, the basic theoretical foundations
of externalities in production are reviewed, as are recent studies which have
investigated the relationship between externalities, economies of agglomeration
and productivity. Second, we propose an empirical model of productivity
growth with national and international externalities which will be tested for
the EU countries and industries. Third, the results obtained are discussed and
are followed by a discussion about the appropriate nature of supranational
regions for this analysis; finally, we sum up the conclusions derived from the

analysis.

2.2 External economies in production: theore-
tical foundations and empirical evidence

From the origins of the literature on externalities in production, in the
contribution of Marshall (1923), different typologies have been formulated and
connections established with the New Economic Geography and Regional and
Urban Economics!. Essentially, spatial concentration of economic activity can
create advantages in production through two main channels. First, the exis-

tence of agglomerations of companies favours the establishment of other com-

'For an exhaustive review, see Rosenthal and Strange (2004) or Duranton and Puga
(2004).
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plementary activities supplying specialized inputs, goods and services for each
sector, generating forward and backward interindustry linkages. And second,
the flow of technological information related to specific knowledge which is
shared by the companies within a sector and enables a cumulative process of
improvement in production, called intraindustry knowledge spillovers. Later,
Scitovsky (1954) described the former type as pecuniary and the latter as
technological; and Regional and Urban Economics stresses the static nature of
the pecuniary ones, and the dynamic externalities related to the diffusion of

knowledge and its influence on the growth of an activity.

The different typologies of dynamic and external effects may be theoreti-
cally satisfactory but turn out to be highly ambiguous in practice, as the size
and growth of an activity are closely related, and are at once cause and effect
of a single phenomenon. Their endogenous nature is highlighted in the concept
of economies of agglomeration in the New Economic Geography, according to
which there is a trade-off between two opposing forces — externalities against
transaction costs such as transport cost or economic peripherality - which act
on economic productivity and begin a cumulative process between productivity

and agglomeration.

There is mixed evidence in the literature on the part played by externa-
lities and by geography in productivity, with pronounced heterogeneity in the
analysed countries or sectors. Most studies related to Regional and Urban
Economics highlight how productivity increases with the size of the industry
itself (economies of localization, outside the company but within the industry)
or with the size of the region (economies of urbanisation, outside the company
and the industry, but within the region). Nakamura (1985) proves how the

larger industries in Japan receive more productive advantages from economies
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of localization, while small industry benefits especially from economies of ur-
banisation. We can also mention Moomaw (1998) for the USA and Dogan
(2001) for Turkey, remarking on the importance of economies of urbanisation.
Finally, in other works like Lall et al. (2004), even including infrastructures fa-
cilitating access to markets in India, market size of the region does not appear

to play a significant part.

Some authors go further and attempt to identify the relationship that
exists between economies of agglomeration, the type of industries that be-
come localized and the characteristics of the regions where they do so. Thus,
Feser (2001) and Henderson (1986) identify high technology industries as those
that present the most intense economies of localization in the USA. Hender-
son (1986, 1997 and 2003) underlines the strong correlation between these
economies of localization and specialization instead of diversity in the regions

where they localize.

The same result is emphasised by De Lucio et al. (2002) in their analysis
of productivity growth by sector and Spanish province, following Martin and
Ottaviano (1996), obtaining evidence of technological spillovers when there is a
high degree of specialization. Also, Partridge and Rickman (1999) find that, in
the industrial sector for the US states, specialization more than diversification
yields a higher labour productivity growth. Serrano (2000) gives an interpre-
tation when analyses the impact of external technological externalities in the
Spanish regions for agriculture, energy, industry and services: diversity in-
creases the differential in regional productivity growth and a maturing period
is required to make the externalities evident, while specialization economies
have a notably positive contemporaneous impact. Only Glaeser et al. (1992)

finds that the impact of diversification is much larger, and he associates larger
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industries to larger regions; but in all papers there is general evidence of the

effect of interindustry externalities on productivity growth.

To sum up, the evidence in existing literature reveals the significant im-
portance of the size of the industry itself on economic productivity, as well
as the specialization or diversification of a region, aspects linked in turn with
technological spillovers, and which we consider to be of central relevance in
our own analysis. A main hypothesis in our paper is that these externalities,
usually restricted to the regional level within a country, can be found as a
mechanism of agglomeration also at the international level, and this is more

evident when the international dimension of externalities is also considered.

In an international context, considering countries as regions, mainly in-
terindustry pecuniary spillovers have been studied. In this line, Caballero and
Lyons (1990, 1992) obtain significant evidence of national and international
pecuniary externalities on productivity in four EU countries, both sectoral
and aggregated. Henriksen et al. (2001) carry out a similar analysis to that
of Caballero and Lyons also in four EU countries, but they add externalities
between clusters, interindustry national and international intraindustry exter-
nalities; the high technology cluster shows more national externalities and the
international ones are evident in transport. Following Henriksen et al. (2001),
Midelfart-Knarvik and Steen (2002) analyse the Norwegian maritime sector
using a production function with the size and growth of the supply sectors as
a proxy of externalities towards the maritime cluster, obtaining evidence that
vertical links reinforce agglomeration. In the same way, we also include theses
interindustry externalities in our international analysis. In Puga (2009) we
can see a review about the evidence, magnitude and causes of agglomeration

economies where externalities play a major role.
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Finally, the geographical dimension of technological externalities is intro-
duced in a group of studies, mainly Smith (1999), Graham (2000), Ciccone
(2002), Feser (2002), Davis and Weinstein (2003), Cohen and Paul (2005) and
Amiti and Cameron (2007). This literature emphasises that proximity is im-
portant for the flow of know-how, so that we should expect knowledge spillovers

are particularly important for countries in a central geographical position.

Graham (2000) identifies spatial externalities by employment density be-
tween regions in UK but the results do not show a significant influence on
variation in productivity. Evidence from spatial externalities is found by Cic-
cone (2002) for the European regions (NUTS 3) using production density, but
there is no evidence for countries. For the US economy, Smith (1999) confirms
the interindustry and inter-state spillovers. Moreover, Cohen and Paul (2005),
for the US and food processing industry, find costs economies from production
density in own and neighbour regions; again these economies are lower at the

State wider level.

Feser (2002) obtains evidence of the importance of the geographical com-
ponent via the inclusion of distance which considers three possible sources of
externalities: the possible supply of intermediate inputs, approximating the
distance to supply regions; the availability of specialized labour, which mea-
sures access to a specialized labour market; and the total spending on research

carried out by the universities, which approximates knowledge externalities.

Amiti and Cameron (2007) use information on the location of input su-
ppliers in Indonesia to show that the benefits of proximity to suppliers and their
relationship with distance. They measure the effect of technology spillovers by
proximity to other firms in the same industry in every district, distance ad-

justed. The more firms in close proximity with related technology, the more
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likely is that firms can learn from each other.

Davis and Weinstein (2003) analyse the potential market impact on Ja-
panese regions, together with cost and demand linkages and the existence of
intraindustry and international externalities, although distance is not a deter-
minant in this case. Thus, given a definition of region or country, distance con-
sidered by some indicator of economic activity is considered a good instrument
for analysing the impact of geography in the relationship between externalities
and productivity, and so we will use the same focus in our analysis.

In conclusion, De Groot, Henri L. F; Poot, Jacques; Smit, Martijn J.
(2009) collect a theoretical perspectives on agglomeration externalities and
growth and a short review of recent empirical literature on agglomeration and
growth. The chapter evaluates the statistical robustness of evidence for exter-
nalities presented in 31 scientific articles, all building on the seminal work of

Glaeser et al. (1992).

2.3 An empirical model on productivity growth
with national and international externali-
ties

The base of our analysis takes as its starting point the production function,
in line with the work of Midelfart-Knarvik and Steen (2002), Serrano (2000)
or De Lucio et al. (2002). Together with factor endowments, we include the
sources of externalities indicated in the previous section, with special empha-
sis on technological externalities, besides introducing the effect of economic

geography. Starting with the premise that agglomeration affects the total pro-
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ductivity of the factors and that this in its turn affects output, we will analyse
the existence of externalities on the growth rate of labour productivity by sec-
tors. Among the externalities which we consider in the production function, we
first take into account the national ones, where we distinguish between those
coming from other industries — interindustry — and those within the industry

itself; then we add to the analysis the effect of international externalities.
If we consider a production function of the Cobb Douglas type:

Qic= Ai KX L™ (2.1)

i,ci,c

where (@);. is the gross value added at market prices, K is the gross capital
stock, L is employment, o measures the degree of scale returns, ¢ is the country

and ¢ the productive sector.

We use the same equation in relative terms, and thus obtain an expression

of the productivity of labour,

(£), (%), ¢

)

Taking differences in logarithms,

K
log (%)ZC = logA; . + alog <f)zc (2.3)

Given that we are interested in looking for the effects of dynamic exter-

nalities in the productivity growth rate, we take equation (3) in growth rates,

Alog (%) = AlogA; . + aAlog (%) (2.4)

which is equivalent to
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gpoLic = grrpic+ Qg (2.5)

Thus we have the labour productivity growth rate (gpyri.) on the left
of the equation, measured as gross value added (VA) per worker, and on the
right the total factor productivity growth rate and the growth rate of their
use, respectively. So, 9(x ).. is the relative factor endowment growth rate
measured by the capital /labour ratio. The urban and regional areas of greatest
economic size have a greater ratio which in turn is associated with higher levels
of technology and human resources. Thus, there is both a spatial and a sectoral

association between factor endowments and productivity. Therefore, we expect
the coefficient associated with this variable to have a positive value.
Externalities have an effect on the use of productive factors, which means
an impact on the total productivity of the factors and thus on output and
labour productivity. For this reason we suppose that this productivity depends
on technological externalities, both interindustry and intraindustry, national

or international.

TFPi,c - f(%’,a Si,C7 Dz‘,c» Ei,c) (26)

where ¢; . approximates national interindustry externalities;

Si.c approximates the national intraindustry externalities derived from
specialization of activity in sector ;

D, . approximates the national interindustry externalities, in this case due
to the productive diversification of the country;

E; . approximates the international intraindustry externalities;

We go on to explain how each of these variables is measured, and according to
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theory, the hypothesis on its behaviour.

gj,c is the output variation of country c in all sectors j different to ¢ within
the country, and we expect a positive impact on productivity. This behaviour
is due to the economies that can be obtained in large scale production. In-
creases in the size of markets permit greater specialization which is reflected in
productivity increases, while a growth of the supply market reduces production

costs.

e =Y e

i

Another two dimensions of national externalities are economies of specia-
lization of intraindustry activity (.5;.), and interindustry economies of diversi-
fication (D;.). The concentration of the country in activity ¢ can be measured
via the Herfindhal index of the proportions of each activity in the country as a
whole; we opt to use the VA as a measurement of activity and proxy of inno-
vation processes, given that we cannot distinguish which is the activity which
concentrates the VA of a country, and we are interested in approximating the
effects of specialization on this activity with an interaction of this coefficient
with the production level itself. Thus a high value of this interaction approxi-
mates the specialization of VA in activity ¢ and will be an indicator of national

intraindustry externalities, which is reflected in productivity increases.

Si,c =i Z (VAi,c/VAc)2

3
We also considered distinguishing impact from other sectors using an in-
teraction of the coefficient with production in other industries. However this

has been excluded from the analysis because we could not identify the sector
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where the externality comes from, and in the case of a sector-by-sector inter-
action the degrees of freedom are enormously reduced.

A practicable alternative is to include the influence of the rest of the sectors
by the diversification of industries in the country. The index of diversity D .
in the country ¢ excludes activity ¢ from the above concentration coefficient, so
we can know if the variety of other production in the country has an influence

on activity 1.

Dic = (VAj./VA)
J#

A lower value of this index is the result of the variety of activities and
a more homogenous distribution of the country’s production; a greater value
indicates production concentration in one of the remaining activities and per-
haps less diversification. The literature supposes that greater diversification
generates more productivity, as suppliers and clients are plentiful in the region,
empowering interindustry linkages; thus, we expect the coefficient assigned to
this variable to be negative.

The international intraindustry externalities are measured by the index

of specialization of country c in activity i:

<VA1-,C>

VA

o= il
VA eu
VAgyu

calculated in terms of VA in country c in the ith sector. With this va-

riable we measure the relative size of the sector in the country compared to
the average of all the EU countries, or, along similar lines, the international
localization of a given sector. It is supposed that a bigger sector in the country,

or in other words a more specialized country, can attract new resources while



Chapter 2. External Economies as a Mechanism of Agglomeration in EU
Manufacturing 47

increasing productivity in the existing ones. This is an additional agglomera-
tion mechanism which feeds back to specialization and productivity growth.
As such, we expect this variable to be positive.

Once the variables which approximate the externalities are defined, assu-
ming that the total productivity growth of the factors is a multiplying function
of them, we consider, as an additional international element, that geography
will colour this effect, so that more distant regions will receive a smaller effect
from the same externality than more central regions. A common way to moni-
tor the effect of geography is to include an index of peripherality ( G.) of the
country receiving the externality, which weighs the distance to each country
against its economic importance, and which we expect a negative value for,

Y der* DPy

k#c
N -1

G.=
where d.j, is the bilateral distance between two countries ¢ and k, D P, is the
gross interior product and N is the total of countries in the sample.

Taking into account that each variable defined takes a different value each

year ¢ and that there is an error term for each observation v, . ;, we suggest an

empirical model of labour productivity growth as follows,

JPvLict = ag(%)i,c,t + ﬁngjﬁc,t + 85950 T BpID;ci T BEIE, .o T BcGict + Uit
(2.7)

The next sections estimate this model for the EU countries and explain the
results, first stressing the effect on productivity growth of national and inter-
national externalities by industry, and then discussing the significant evidence

of technological spillovers, in particular for supranational regions.
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The statistics have come from EUROSTAT for the principal aggregates of
National Annual Accounts in millions of Euros, such as Gross Value Added to
basic prices, Gross Interior Product at market prices, Intermediate Consump-
tion and Employment. The Gross Capital Stock has been obtained from the
OECD STAN Structural Analysis Database 2005 Edition and the distance to
large circles came from Jon Haveman’s website? . All these data are available
in the EU? annually from 1995 to 2002 and for 13 industries, forming a total
sample of 1248 observations. According to the Statistical Classification of Eco-
nomic Activities (NACE) in Rev.1.1.; our industries are: (1) Food products,
beverages and tobacco; (2) textiles and textile products; (3) leather and leather
products; (4) wood and wood products; (5) pulp, paper and paper products;
publishing and printing; (6) coke, refined petroleum products and nuclear fuel;
(7) chemicals, chemical products and man-made fibres; (8) rubber and plas-
tic products; (9) other non-metallic mineral products; (10) basic metals and
fabricated metal products; (11) machinery and equipment (12); electrical and

optical equipment; and (13) transport equipment.

Figure 2.1 shows the descriptive boxplots of productivity growth and ex-
ternalities variations along time, in average and by industry. National in-
terindustry externalities (other sectors’ output) have a similar dispersion pa-
ttern across countries, lightly skewed towards medium-low values; the excep-
tions are coke, refined petroleum, nuclear fuel (6), with lower dynamism in
other national sectors, and electrical and optical equipment (12), with less dis-

persion and tending towards more dynamism. The speed of national intrain-

2See http://www.macalester.edu/research /economics/PAGE/HAVEMAN /Trade.Resour
ces/Data/Gravity /dist.txt

3The widest sample available is that of Austria, Belgium, Germany, Denmark, Spain,
Finland, France, Greece, Italy, the Netherlands, Portugal and Sweden.
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dustry externalities (specialization) is the most heterogeneous externality and
dispersed across countries, with always some outliers with low specialization;
specialization is higher in coke, refined petroleum, nuclear fuel (6) and lower
in textiles and its products (2), and the more sophisticated industries seem to
experience a faster specialization. National interindustry externalities (diver-
sification) present moderate variation rates, although some sectors enjoy an
increasing diversification, while others are characterized by the opposite, and
there are always countries at the extremes?; electrical and optical equipment
(12) stands out because of the associated dispersion in industrial diversifica-
tion. Finally, international intraindustry externalities (specialization) show
the slowest changes and less dispersion. Most industries share similar and mo-
derate rates of agglomeration, with some tendency towards faster variations;
in particular, the fastest agglomeration occurs in electrical and optical equip-
ment (12), transport equipment (13) and especially in coke, refined petroleum,
nuclear fuel (6), where national specialization leads to international agglo-
meration. Finally, productivity growth is more dispersed in leather products
(3), refined petroleum (6), electrical and optical equipment (12) and transport
equipment (13), where a small number of countries show faster growth; its

profile is striking, similar to that of national and international specialization.

4Sweden and Finland experience faster concentration in other industries and Greece a
faster diversification. Greece also shows a slower — even negative — national intraindustry
externality.



An empirical model on productivity growth with national and international

50 externalities
NATIONAL INTERINDUSTRIAL EXTERNALITIES-OTHER SECTORS OUTPUT (q) NATIONAL INTRAINDUSTRIAL EXTERNALITIES-SPECIALIZATION (S)
1 N4 [o]
’ 0
@4 T - o
] @
N A 7 %Eé
0 [o]
o - - <L 0
A 0
[o]
»
\(-‘c‘)b @{&e By **005 & ¢ o\f\\)Q é‘&\e &0&\\0 &\z& é‘”"y o‘\&d & »“Qé\ \“006 f\w/&e& o@ § 4 & 0\\60 &f 9\';}\0 é‘&@ o@e & 5 c'“QOb
A 8 NI RIEN 9 S & \ CRQ @ N 0 W@y K
v b{z“ 0&@ 9 va”’ «6\7‘,@ R \Q‘ \W\(\ o v %@ é’&@ 9 q)\v” y &£ \Q'b" \S E ¢ o
LY q%o 0_@ LIRS @?,
NATIONAL INTERINDUSTRIAL EXTERNALITIES-DIVERSIFICATION (D) INTERNATIONAL INTRAINDUSTRIAL EXTERNALITIES-SPECIALISATION (E)
=1 0 ‘L’-"’
o]
o]
0 0
9
R [o] o] i
(o] (o] [o] -
| Peepoesss
[o] o 0 o]
e}
=N )
: f o
=l e o v G . o o E=fFsl S
9 oy > A > @ 9 > o & > A > A > 9 N N
\«""b & & & & 06;«7’\ Ky &\@@ & & & & &@L‘\Da & u@°° & é\éy @5‘}@ & & @e‘”}a 0@ & &
A v R PO 9 0" A N TR 2 ) 9 o A {
LR P E NS L U P e A
S & ° o © £ & ¥ ¢
q_$ N Q$ W

LABOUR PRODUCTIVITY (PvL)
0

(o]

o) mdE =8 IS =

< 0
3 S 5 Qo @ > > &
S F PSS &FH &P .(@d Ny
¢ & LN &y Q S & &£
N Vor oo G @ &S E TS
> A RO A IR e
o & N & & S N
© &8 &
) v

Figure 2.1: Externalities and labour productivity by industry. Growth rates
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2.4 Empirical estimation and results for the

EU countries

The estimation of our model has been carried out sequentially, considering
first variables of national character such as factor endowments and national
externalities, both inter and intraindustry, and then introducing international
externalities and the effect of geography. In each stage of the sequence, panel
data estimation by industry tests the absence of correlation between the ex-
plicative variables and the error term; in most sectors the rejection of this
hypothesis allows us to assume the existence of fixed effects and mainly, in a
small sample such as ours, obtaining some unbiased estimators and the control
of any possible omitted and time invariant variables. However, the estimation
of the equation (2.7) can present a problem of endogeneity because of using
the VA both in the endogenous variable and in some explicatives, and the
growth of the VA by employee can determine the agglomeration of the activity
reflected in concentration, diversification and specialization indices. Moreover,
agglomeration is an endogenous phenomenon itself, so that endogeneity by
industry has been contrasted by Hausman’s test (1976). Arellano and Bond
(1991) recommend the use of their Generalized Method of Moments (GMM)
when the model includes endogenous or predetermined variables; this method
works in differences to prevent the fixed effects and other regressors to be co-
rrelated with the residuals. But with finite samples, as it is our case, there
is a problem of identification and difference-GMM yields downwards biased
standard errors and inefficient estimators. To solve this, Blundell and Bond’s
(1998) GMM system and the Windmeijer (2005) correction for small samples

are recommended; this method is used in those industries where we find evi-
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dence of endogeneity.

In the next paragraphs, we first explain the sequence of estimations and the
effects on productivity growth of national externalities, then the changes when
the international externalities are introduced jointly with the national ones,
and we finish this section with a discussion of the differences we might ex-
pect from an international sample which is not economically integrated in a

supranational region.

2.4.1 National externalities and productivity growth

The relevant equation is now:

GPuLict = QY(KYicy + B493;.c0 T B595icr T BpIDi ey T it (2.8)

The summary table (table 2.1) synthesises the variables which turn out to
be significant in each case and the value of the coefficients obtained. The details
of the complete estimation and the relevant statistics are in the Appendix

(tables 2.A1 and 2.A2).
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Table 2.1. Summary of significant variables and coefficients.
Dependent variable: labour productivity growth rate (1995-2002)

Endowments and Endowments, National Externalities,

National Externalities International Externalities and Geography

Variables®
g ~ g ~

Industries (I%)'?f gqf,ﬂ gSi,c ng,v (I%)if gq.f,c gSi,c gDi,c gEi,c G
1 Food products; 10
beverages and 0.42 046 -0.77 ] 040 -0.02 0.79  0.53
tobacco
2 Textiles and 1.14 116 -120 | 071 0.34 104 -0.44"
textile products
3 Leather and 1.01 0.65 -097| 105 001 028 0.74 035"
leather products
4 Woodandwood | 55 03 0,69 084 003 034 022 093 -033
products
5 Pulp, paper;
pubhfhilflgrj 0.64 0.63 -030] 0.76 0.60 029"
printing
6 Coke, refined
petroleum, nuclear 059 031 0.98
fuel
7 Chemicals,and {47 003 068 -099| 067 -003 035 0.83  -020"
man-made fibres
8 Rubber and 0.93 061 -051| 089 0.26
plastic products
9 Other non-
metallic mineral 0.58 0.56 0.78 0.53 0.86
products
10 Basic metals
and metal 1.14  -0.02 0.67 -083| 1.14 -0.02 058 -0.52 035
products
11 Machinery and | 4 y5 065|110 002 058 -062 056 032%
equipment
12 Electrical and - ) 047 -1.19| 136 031 -0.76 0.78%
optical equipment
13 Transport 040 -1.26 031 -1.01 046
equipment

5 Zd(r,k DPA

— VA, =
'S, =0 Y VA VA EAMICNC AN AL St =
! A E"C= ) VA gy
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The results confirm the relevance of factor endowments in practically all
sectors and of national externalities of specialization and diversification, which
highlights the importance of growth of national localization of industrial ac-
tivity. In all cases the signs obtained are as expected, and we can affirm
that a greater endowment of capital per worker has a positive influence on
productivity growth; the same effect is deduced from the growth of concen-
tration of activity within the country and the growth of its diversification in
the supply and client sectors. Only in the transport equipment industry (13)
do we find that endowment factors are not relevant, but externalities are; this
may indicate that the mechanisms of agglomeration and interindustry linkages
propounded by the New Economic Geography play a very important part in
this sector. At the same time it is noticeable that neither endowment fac-
tors nor national externalities are relevant in coke, refined petroleum products
and nuclear fuel (6), logically enough if we think of our dependence on the
exterior regarding these products, which leads us to think that international

externalities will have more influence.

The growth of concentration or national specialization contributes to the
growth of productivity in all sectors — except, as mentioned, petrol refinery
(6), and also machinery and equipment (11) — and is usually accompanied by
a significant diversification of suppliers and clients within the country (D; ).
Diversification in other industries contributes to productivity growth in all
activities but wood and its products (4), coke and petroleum products and
nuclear fuel (6) and other non-metallic mineral products (9). And interindustry
linkages are only relevant for wood and its products (4), chemicals (7) and basic
metals and fabricated metal products (10); the striking thing is that this effect

is negative, against the hypothesis, indicating perhaps the sensitivity of these
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sectors to imbalances in their interindustry relationships.

2.4.2 Joint effect on productivity growth of national and

international externalities

The second column in table 2.1 and table 2.A2 of the Appendix shows
the effect of factor endowments and externalities, adding the international
dimension of externalities (E;.) as well as the effect of the peripherality of the
country (G.) on the growth of productivity of each sector, shown in equation
(1.7). Again, the evidence of the relevance of the abundance of capital is robust
and agrees with the literature (Feser, 2002, for example), with a positive and
significant effect in all sectors except transport equipment (13).

International specialization (F; ), is highly significant in almost all indus-
tries, and it is usually accompanied by national sectoral specialization (.5;.);
this would mean that, when countries are taken as regions in a supranational
context, the fact that an industry concentrates activity in one country may give
place also to international location or agglomeration. The exceptions are the
paper and printing sector (5), rubber and plastic (8) and electrical and optical
equipment (12), where national specialization is significant but international
location is not, so that national specialization does not imply the same at the
supranational level. Also, international agglomeration is significant for food
products, beverages and tobacco (1), other non-metal and mineral products
(9) or coke, refined petroleum products and nuclear fuel (6), but these indus-
tries do not need a simultaneous national specialization; and, interestingly, in
machinery and other equipment (11), where sectoral concentration tends to be
significant when international location is taken into account.

Peripherality is significant in all industries but coke, refined petroleum
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products and nuclear fuel (6), rubber and plastic (8), non-metallic minerals
(9), metals (10) and transport (13). Regarding the sectors of coke, refined pe-
troleum products and nuclear fuel (6), mineral products (9) and metals (10),
the result is logical if we think that these sectors are tied to the existence of
natural resources, so international specialization is tied to factor endowments.
The transport sector (13) is so important in many countries that governments
treat it as a barometer of the economy. For this reason, governments will
pull out all the stops to attract new investment or give grants to vulnera-
ble companies. Many developing countries have tried to provide themselves
with, for example, a car manufacturing industry (motor vehicles have a higher
exportation coefficient than the transport equipment manufacturing sector),
with mixed results. Most of the world’s car production is concentrated in only
six countries: Japan, the USA, Germany, France, Spain and South Korea,
followed by five more, the UK, Canada, Italy, Belgium and Brazil. Within
those that correspond to our study sample, Spain and Italy are regarded as
peripheral. Also, the rubber and plastics sector (8) depends largely on the
car manufacturing sector and is closely tied to its progress. Generally, in all
these activities the importance of national and/or international specialization
is seen both in peripheral and in central countries, and thus geography is not

an influence.

In the sectors of food products, beverages and tobacco (1) and machinery
and equipment (11) the indication of geography is the opposite of what is
expected. The former is a sector with interindustry diseconomies, is negatively
influenced by the dynamism of other sectors, and benefits from international
but not from national specialization, even before controlling its geographical

position, i.e., it is important not at a national level but when compared with
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other countries. A descriptive analysis of this sector shows us its importance
in countries such as Greece, Spain and Italy, countries where culturally the
sector related to food may carry enormous weight despite being peripheral,
which indicates that they could reasonably be benefited by their geographical
position. The second is now remarkable for its externalities of national and
international specialization and diversification. It is characterised by a highly
qualified workforce and highly technological content where the diffusion of
know-how plays a very important part. Competition is also very relevant,
which in this case is not diminished by distance, as the sector has high activity
in peripheral countries as well as in central ones. Perhaps de-localization,
frequent in the internationalisation process of many large companies and most

of all in specific high technology sectors, is playing an important part here.

But there is a very relevant result which, in our opinion, is a major con-
tribution of this analysis: some of the national spillovers have weak evidence
when the international dimension was not controlled (see column 1 in table
2.1); they do not show evidence or yield an unexpected result, such as fin-
ding that interindustry or diversity externalities might interrupt productivity
growth. Indeed, when we dimension both the sample and externalities at the
same time, by focusing on an international sample and also introducing inter-
national externalities in the estimation, the unexpected results at the national
level tend to be consistent with the theory, at the same time that international
spillovers have a robust effect on productivity growth. Two changes are worth
highlighting: in an international context, national interindustry externalities

become more significant and national diversification becomes less relevant.

Indeed, column 2 in table 2.1 shows that national interindustry externa-

lities (other sectors output growth) are reinforced when international exter-
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nalities are introduced in the analysis. Now, the dynamism of interindustry
links presents robust evidence in activities like refined petroleum and nuclear
fuel (6), leather and its products (3), wood and wood products (4), or ma-
chinery and other equipment (11), together with national specialization and
international location in the last three ones. Apparently, the countries where
these industries locate and agglomerate internationally take advantage also
from a national specialization and do not need a dynamic and diversified eco-
nomic structure in order to enjoy interindustry advantages®. But, when in-
ternational agglomeration and peripherality are considered, the productivity
growth increases if the industry is concentrated within countries and enjoys
interindustry linkages with other dynamic activities, generating a higher value
added. Only in food products, beverages and tobacco (1) the growth of other
industries seems to be a break to its productivity growth; this evidence is also
found in chemicals, chemical products and man-made fibres (7) and basic me-
tals and fabricated metal products (10), but their linkages are not changed by

the consideration of international externalities.

The other relevant change is that in a wider supranational context, na-
tional diversification loses its significance in low technology industries. It could
happen that, for a country which agglomerates one activity and is in a central
geographical location, the availability of a diversified economic structure and
a wide supply of inputs is not important any more; perhaps this country can

benefit from the proximity of other international suppliers.

To sum up, we may distinguish three groups of industries according to

the effect of externalities on the growth of productivity, and stressing how the

®We have found a negative correlation between international specialization (E) and dy-
namism in other industries’ growth (gj,c).
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effect can change when international spillovers — international specialization
and geography - are taken into account for an international sample®. The first
group is that with no effect of international externalities; here we find only
rubber and plastic products (8), an industry where only national specialization

is significant.

The second group is the biggest one, with mixed results, but where the
common and very important feature is that the effect from national externa-
lities is sensitive to the consideration of international spillovers, and these are
usually significant. In such a way as to draw attention, national diversification
loses significance to a great extent when jointly considered with international
spillovers. Moreover, only for three industries, national specialization is no
longer significant, but instead, international specialization is — these are food,
beverages and tobacco (1), coke, refined petroleum and fuel (6) and other non-
metal and mineral products (9). For the rest, national specialization maintains
its relevance, together with international specialization, in both sides of table
1.1, with the exception of pulp, paper, printing and publishing (5), where

international specialization is not significant.

Two industries can be highlighted in this second group because all deter-
minants are significant, and these are wood and its products (4) and machinery
and other equipment (11); in both of them the dynamism of other activities

reveals significant when international externalities are introduced.
And finally, in the third group, three industries receive a positive effect
of international externalities and of national specialization and diversifica-

tion and, what specifically characterises this group, the effect from national

OIn all industries but the transport sector (13) capital endowments per worker are im-
portant determinants of productivity growth.
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spillovers does not change if we omit the international dimension; here we
find basic metals and metal products (10), electrical and optical equipment
(12) and transport equipment (13). These sectors have on average a higher
technology level compared to the second group; so, apparently, the low techno-
logical industries seem to yield a more evident estimation bias from omitting

the international externalities.

Definitively, technological externalities play a role also in the interna-
tional context, and their omission can skew the effect on productivity growth
of national spillovers. Our analysis finds robust and important evidence of
specialization, more than diversification, which is in line with most of the lite-
rature, for example with De Lucio et al. (2002) and Henderson (2003). Some
of these papers maintain that this is evident only in the regional context, where
activity finds less friction to localization; but in this paper we find evidence
for the national and international level. We would like to underline again the
relevance of considering a geographical dimension of externalities which is ac-
curate to the sample, and so, in an international context both national and

international effects should be studied jointly.

Moreover, we also find evidence of interindustry externalities, in line with
Midelfart-Knarvik and Steen (2002) and Caballero and Lyons (1990, 1992).
But we would like to stress that this evidence is sensitive to their joint analy-
sis with international intraindustry externalities when countries are considered
as regions and, in some industries, their effect is underestimated when interna-
tional spillovers are omitted. Also, our results are in line with those obtained by
Henriksen et al. (2001), who find interindustry national externalities; mainly
in high technology activities. We find this robust evidence also in the more

sophisticated industries, such as basic metals and products (10), electrical and
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optical equipment (12) and transport equipment (13); in less technological in-
dustries they are also significant, but only when international agglomeration

and peripherality are considered.

2.4.3 Economic integration and externalities as a me-

chanism of agglomeration

In our analysis we found evidence about the positive effect on producti-
vity growth of interindustry externalities, technological spillovers like national
specialization and diversification in an international context, and the relevance
of international externalities and the advisability of considering them jointly
with the national ones. For this experiment we took the widest homogeneous
sample with available information, and this is the majority of EU countries in
the studied period. This is a contribution to knowledge of the European case,
but we also are conscious that our evidence might have benefited from the fact
that the countries in our sample are all developed and geographically close.
They also benefit from economic integration that maximizes the mobility of
goods and factors and minimizes transaction and transport costs, so that they
work as regions in a supranational area, and this is an ideal sample. In this sec-
tion we ask what would happen with an international but more heterogeneous
sample or, alternatively, how economic integration for developed countries can

help externalities to work as a mechanism of agglomeration.

There is some literature that relates agglomeration patterns and growth

differentials to economic development and geographical position”. For instance,

"For a survey of the theoretical and empirical literature about the relationship between
knowledge spillovers and differentials in growth see Doring and Schnellenbach (2006).
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Glaeser et al. (1992) and Fujita and Thisse (2002) explain that knowledge
spillovers in agglomerations can be a source of sustained regional growth, and
different agglomeration patterns imply different growth rates. Also Baldwin
and Martin (2003) maintain that concentration exerts a different effect on cen-
tral or peripheral regions. So there will be developed and central regions which
agglomerate knowledge and technology intensive industries, and other periphe-
ral less developed regions with production processes intensive in low tech and
low skill labour and, because of the endogenous nature of agglomeration, this

pattern fuels growth differentials and vice versa.

Unfortunately, we have information for estimating the effects of exter-
nalities only for another small international sample, which lacks endowment
information and is a very heterogeneous sample of less developed countries®.
We re-estimated our empirical model without endowments again for the EU
countries and also for the non-EU sample, and sum up the results in table 2.2

(complete estimations are in the Appendix tables 2.A3 and 2.A4).

8 Argentina, China, Costa Rica, Ecuador, Israel, Morocco, Russian Federation, Singapore
and Tunisia.
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Table 2.2 Summary of significant variables and coefficients.
Dependent variable: labour productivity growth rate (1995-2002)

Endowments, National Externalities, International Externalities and Geography

EU Non-EU®

Variables®
Industries

87,. &s,. &b, &g G, 83,. 8. &n. &:. G,

ic

1 Food products; "
beverages, 0.64 -0.67 3.29° 0.04 041 -025

tobacco

2 Textiles and 054 060 -0.32 -8.80""
textile products

3 Leather and -0.59 0.59 127 50 0.03
leather products 0.99

4 Wood and wood | () o4 015 052 318" | 017
products

5 Pulp, paper;
publishing, 048 -0.56 0.61 -0.78
printing

6 Coke, refined

petroleum, nuclear -0.22  -073  1.17 0.82
fuel

7Chemicals,and | 0> 049 059 035 030" 157 .-
man-made fibres 2.56

8 Rubber and 044 -094 047 0.05 0.24
plastic products

9 Other non-
metallic mineral
products

-0.40 031 0.04 032 051

10 Basic metals

and metal 0.52  -0.60 0.19 0.91
products

0.45
11 Machinery and 053  -0.80 030 0.03 0.32

equipment

12 Electrical and 041 -0.61 0.56 0.76
optical equipment

13T.raIlSP0rt -0.03 038 -1.04 0.59
equipment

aSi,c =4, Z(VAi,c/VAe )2 3 Do = Z(VAjvc/VAc )2 ;
i

i

® Non-EU sample: Argentina, China, Costa Rica, Ecuador, Israel, Morocco, Russian Federation, Singapore and Tunisia.
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At first glance, both table 2.2 show evidence that externalities are in
general less significant for the less developed and non-integrated sample. In
this case, most industries benefit from national specialization and, in some
cases, together with diversification, such as food products (1), leather and
its products (3), pulp, paper, printing and publishing (5), chemicals (7), other
non-metal mineral products (9) and basic metals and products (10). In general,
for the non-EU countries, only national externalities are significant, which is
the main difference with the EU sample, where international specialization and
a central geographical location are relevant?.

But in this experiment we omit capital per worker because it is not availa-
ble for non-EU countries, a determinant which was very significant for the EU
sample, and is usually more important for less developed countries’ specializa-
tion. Its omission for the EU sample tends to show a robust pattern for national
specialization, a much more significant role of industry diversification, more
significance with a habitual underestimation of interindustry linkages, only a
little more significance of international agglomeration and much less signifi-
cance of geographical position. So, assuming that changes follow a similar
direction for non-EU countries, by controlling endowments we can expect that
national specialization would be the same, geography would be more signifi-
cant and we would lose evidence about the rest of externalities; perhaps, we
might find more evidence about interindustry mechanisms for growth, because

geography usually reinforces linkages in the EU sample for less sophisticated

9For the non-EU countries, international specialization is significant only for leather and
its products (3) and machinery and other equipment (11), and geography is significant for
textiles and their products (2). But this behaviour for these sectors is common for both EU
and non-EU subsamples.
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activities. The geographic dispersion of the non-European sample may have
contributed to this result. Moreover, in the EU sample endowments were po-
sitively correlated with diversity, and negatively with international agglome-
ration and distance. So that, for the non-EU sample, with lower development
levels and where capitalization is more important for productivity growth, we
can expect a larger bias from endowments omission which means a bigger co-
rrection on the effects of externalities when capital per worker is controlled in
the analysis: a much lower effect on productivity growth from diversity and a
peripheral location besides a much higher benefit from international speciali-
zation and which is, in principle from our estimation, very weak. Because of
all of this, in our opinion, significance in table 2.2 for the non-EU sample could

be overestimated.

To sum up, for non-integrated and less developed countries, it is likely
that endowments and national specialization have a leading role in produc-
tivity growth and, in the best of cases, interindustry linkages and distance.
International agglomeration might increase its effect, but if this is overesti-
mated for the non-EU sample and the two industries which benefits from it —
leather (3) and machinery (11) — we do not think that international agglome-
ration is a relevant mechanism for less developed and non integrated countries.
This evidence is in line with Glaeser et al. (1992) and Fujita and Thisse (2002),
and we find different patterns of externalities as agglomeration forces for de-
veloped and non developed countries, and technological externalities work as
agglomeration mechanisms in the national and international context mainly
for developed and integrated countries. We would like to raise this hypothesis
carefully, because the lack of endowments data and externalities for a wider

sample of countries does not allow us to present a more robust test, which will
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have to wait for our future research.

2.5 Conclusions

The aim of this study was to analyse the existence of productive exter-
nalities in the manufacturing activity of European countries, desegregated by

industry and for the period 1995-2002.

The evidence of our analysis suggest the advisability of dimensioning the
externalities according to the sample, which means that with an international
context and a sample of countries, both national and international externalities
should be tested jointly. Moreover, we find evidence of significance not only
for national interindustry linkages, but also for national specialization and
diversification, something usually tested only for regions within a country;
and the evidence also stresses the significance of international specialization
and geographical location. Economic integration seems to be relevant so that
the externalities act as mechanisms of agglomeration, with countries acting
as regions in a supranational area where the mobility of goods and factors is

maximized and transaction frictions minimized.

In our sample of EU countries, our analysis shows that, even with similar
factor endowments and geographical proximity, productivity growth is encou-
raged in those industries with a higher capitalization and, with regard to exter-
nalities, national and international specialization are the most significant; also
interindustry linkages and, in some cases, national diversification. Omitting
international externalities causes a bias in the effect of national ones, because
international externalities reinforce the significance of interindustry linkages

and weaken the relevance of diversity within a country, at the same time that
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they reveal that international specialization and central location in a supra-
national integrated area are significant determinants of productivity growth
and growth differentials between country members. Furthermore, lower tech-
nological industries are more sensitive to the omission of these international
externalities. Thus, it would be beneficial to implement development policies
which support sectors whose productivity is liable to benefit from the posi-
tive effects of national and international spillovers, which will result in greater
economic growth.

In a nutshell, the leitmotiv of the chapter is that we provide evidence
for the underestimation of national externalities if we omit international ones,
which makes it necessary to consider an international sample. This underesti-
mation is more intense in low technology industries and in groups of countries

which could be classified as integrated.

2.6 Appendix: Detailed estimations

This Appendix shows the details of the complete estimation and the re-
levant statistics of table 2.1 (tables 2.A1 and 2.A2) and table 2.2 (tables 2.A3
and 2.A4).
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Table 2.A1: Endowments and National Externalities

g(z% )i,c g%’c g5 8.,

ic

1 Food products; beverages and |  0.42* -0.0013 0.46* -0.77* | R*Aj=0.28 F(6,32)=1.66
tobacco (1.88) (-0.13) (3.13)  (-3.43) | Nobs=43 CHISQ(2)=3.05
1.14* -0.03 1.16* -1.20% | R*Aj=0.52 F(4,23)=3.85

2 Textiles and textile products (4.41) (-1.59) (4.22) (:3.28) | Nobs=32  CHISQ@)=6.67

1.01* -0.01 0.65* -0.97% |R2Aj=0.81 F(4,23)=6.57
3 Leather and leather products (16.11) (-0.84) (4.49) (-240) [Nobs=32 CHISQ(1)=0.0022
0.52* -0.03%* 0.69* 0.13 | R?Aj=0.32 F(5,29)=0.48

4 Wood and wood products @11) (195  (507)  (0.66) |Nobs=39 CHISQ(3)=0.74

5 Pulp, paper and paper

* _ * _ * 2 —
products: publishing and 0.64 0.02 0.63 0.30* |R’Aj=0.44 F(6,32)=2.01

(478)  (-1.52)  (533)  (-225) |Nobs=43 CHISQ(2)=31.28

printing

6 Coke, refined petroleum 0.45 0.01 0.06 -5.14 | R?Aj=-0.08 F(6,32)=0.80
products and nuclear fuel (0.40) (0.05) (0.14)  (-0.97) | Nobs=43 CHISQ(1)=0.75
7 Chemicals, chemical products | 0.47* -0.03* 0.68* -0.99*% |R*Aj=0.66 F(5,29)=2.48
and man-made fibres (2.59) (-3.30) (7.58)  (-4.43) | Nobs=39 CHISQ(2)=1.59

0.93* -0.01 0.61%* -0.51%* | R?Aj=0.39 F(5,29)=0.84

8 Rubber and plastic products (5.08) (-0.97) (4.99) (-1.71) | Nobs=43 CHISQ()=0.021

9 Other non-metallic mineral 0.58* -0.01 0.56* -0.41 |R’Aj=0.32 F(6,32)=0.72
products (4.54) (-1.39) (4.29) (-1.36) | Nobs=43 CHISQ(2) = 0.60
10 Basic metals and fabricated 1.14* -0.02* 0.67* -0.83* |R’Aj=0.81 F(4,23)=14.28
metal products (7.53)  (-3.20)  (8.15)  (-5.14) | Nobs=32 CHISQ(l)=7.78

11 Machiners and couioment | 115% 001 074 -0.65* |Prob>CHISQ=0.26 F(4,7)=62.94
fy anc equip (192)  (0.14)  (1.17)  (-4.42) |Nobs=43  p-H:CHISQ(1)=1.29

12 Electrical and optical 1.01* 0.001 0.47* -1.19% | R*Aj=0.77 F(6,32)=3.41

equipment (4.24) (0.04) (3.66)  (-3.08) | Nobs=28 CHISQ(3)=7.98

0.14  -0.003  040*  -126* |R%Aj=025 F(6,32)=156

13 Transport equipment (0.58)  (0.19)  (250)  (-340) [Nobs=43 CHISQB)=321

Note. t-statistics in parentheses. *5% significance level except **at 10%. CHISQ(n) Hausman test statistic. F ()
Statistic for homogeneity of individual effects hypothesis. p-H Hansen test of overidentifying restrictions, for those
sectors which have presented endogeneity. Prob>CHISQ Hausman endogeneity statistic.
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Table 2.A2: Endowments, National Externalities, International Externalities and Geography

g(l% ),-,c g%)f gS[_( gDi,<: gEi,c G.

lljeF ‘;‘r’s zrs"flfg“; 0.40%  -0.02* 005 032  0.79*  0.53'% |RAj=058 F(6,30)=1.64

verag (235  (2.12) (0.40) (1.13) (5.05)  (2.50) |Nobs=43 CHISQ(2)=4.20
tobacco
2 Textiles and 0.71*  -0.001  0.34* 026 1.04*  -0.447* |R’Aj=0.87 F(4,21)=15.10
textile products (5.81)  (-0.13) (221) (0.91) (8.94)  (-3.67) |Nobs=32 CHISQ(l)=2.74
3 Leather and 1.05%  0.01** 028*  -0.07  0.74* -0.35%% |R%Aj=0.97 F(4,21)=15.65
leather products (32.89) (1.78) (4.83) (-0.37) (10.18)  (-3.11) |Nobs=32 CHISQ(1)=15.28
4 Wood and wood 0.84*  0.03*  0.34* -022*% 0.93*  -0.33"* |R%Aj=0.75 F(5,27)=3.81
products (4.28) (2.84) (2.59) (-2.14) (5.35)  (-2.20) |Nobs=39 CHISQ(3)=6.23
5 Pulp, paper; 0.76*  -0.001  0.60*  -0.11 021  -0.29¢ |R?Aj=0.57 F(6,30)=2.77
publishing, printing | (7.80) (-0.03)  (3.93) (-0.98) (1.26)  (-1.85) |Nobs=43 CHISQ(2)=23.04
663‘;1;:’ fgﬁ;ecdlear 0.59%  031*  -0.15 -349  098*  -0.57° |Prob>CHISQ=0.8 F(6,7)~137.9
If’uel um, (237)  (5.81) (-1.09) (-1.37) (11.02) (-0.81) | Nobs=43 p-H:CHISQ(2)=0.41
Zn%h;‘;ﬁfifa%?d”m 0.67%  -0.03*  035% 002  0.83*% -020" |R2Aj=0.87 F(5.27)=4.74
fibres (4.47) (295 (3.60) (0.08) (6.14)  (-1.66) |Nobs=39 CHISQ(3)=6.81
8 Rubber and plastic| 0.89*  -0.01  0.26**  0.30 0.69 -0.11° | Prob>CHISQ=1.00 F(6,6)=232
products (3.69) (-0.28) (1.65) (0.62) (0.54)  (-0.40) |Nobs=39 CHISQ(2)=0.00
9 Other non-metal 0.78*  0.01 0.18  0.53**  0.86*  0.14"° |R’Aj=0.57 F(6,30)=1.81
mineral products (6.74) (145 (1.36) (1.73) (5.41) (0.56) | Nobs=43 p-H:CHISQ(2)=0.84
10 Basic metals and | 1.14*  -0.02*  0.58* -0.52%* 035%* -048'° |R?Aj=0.82 F(4,21)=12.91
metal products (7.05)  (-3.03) (5.23) (-1.88) (1.68)  (-0.58) |Nobs=32 CHISQ(2)=5.64
11 Machinery and 1.10%  0.02%%  0.58%  -0.62*  0.56*  0.32%* |R*Aj=0.71 F(6,30)=3.60
equipment (4.10) (1.69) (5.12) (-2.59) (3.70) (2.10) |Nobs=39 CHISQ(2)=45.19
12 Electrical and 136 003  031* -0.76* 038  -0.78%* |R?Aj=0.82 F(6,30)=2.94
optical equipment 4.86) (1.61) (2.56) (-2.03) (1.63) (-2.62) |Nobs=43 CHISQ(3) = 27.69
13 Transport 029  -0.02  031* -1.01* 046% 045" |R?Aj=039 F(6,30)=1.56
equipment (1.28) (-1.22) (2.08) (-2.88) (3.27) (1.06) |Nobs=43 CHISQ(3)=1.25

Note. To see Table 2.A1.
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Table 2.A3: EU: National Externalities, International Externalities and Geography

g?ij,c gS,-’C gDi‘c gEi,o G"
1 Food products; -0.01 0.64%*  -0.67* 0.12 3.29"M'* | Prob>CHISQ=0.08 F(5,12)=3.97
beverage and tobacco (-1.22) (1.65) (-2.38) (0.45) (3.61) | Nobs=76 p-H:CHISQ(2)=5.06
2 Textiles and textile 0.005 0.12 -0.54% 0.60*  -0.32°*% | R?Aj=0.48 F(11,59)=2.58
products (0.55) (0.82)  (-4.16)  (4.02)  (-2.46) | Nobs=76 CHISQ(3)=6.28
3 Leather and leather -0.01 -0.59* 0.20 0.59*  -0.24"° | R?Aj=0.06 F(11,59)=0.51
products (-0.49)  (-2.26) (0.55) (2.65) (-0.26) | Nobs=76 CHISQ(2)=0.8""
4 Wood and wood 0.04* -0.08  -0.15%*  0.52**  3.18M* | prob>CHISQ=0.19 F(5,12)=11.1
products (424)  (-047) (-1.82)  (1.88) (3.98) | Nobs=74 p-H:CHISQ(4)=6.14
5 Pulp, paper; 0.14 0.48* -0.56* 0.09 028" |R%Aj=0.27 F(11,59)=2.13
publishing, printing (0.09) (3.99)  (-5.41)  (0.96) (1.18) |Nobs=76 CHISQ(3)=4.41
6 Coke, refined petrol, | 0.33* -0.22% -0.73* 1.17* -8.33"" | Prob>CHISQ=0.5 F(5,11)=424.1
nuclear fuel (3.84)  (-327)  (-2.40)  (29.63)  (-1.48) | Nobs=72 p-H:CHISQ(4)=3.35
7 Chemical products -0.02% 0.49%* -0.59% 0.35%  0.307%=* |R?Aj=0.53 F(11,59)=1.17
and man-made fibres (-2.39) (5.00) (-5.97) (3.14) (1.65) |Nobs=76 CHISQ(3)=1.20
8 Rubber and plastic -0.02 0.44%*  -0.94* 0.47% 3.05" | Prob>CHISQ=0.5 F(5,12)=13.39
products (-120)  (1.92)  (-245)  (3.06) (0.14) | Nobs=76 p-H:CHISQ(4)=3.40
9 Other non-metal -0.41 0.25 -0.40% 0.31* 0.17"° |R’Aj=0.18 F(11,59)=0.96
mineral products (-0.04) (1.56) (-2.46) (2.79) (0.63) |Nobs=76 CHISQ(2)=0.66
10 Basic metals and -0.01 0.52* -0.60* 0.19*  -0.80"" |R’Aj=0.49 F(11,59)=1.83
metal products (-120)  (5.36)  (-6.50)  (2.07)  (-0.43) |Nobs=76 CHISQ(3)=38.19
11 Machinery and 0.02 0.53* -0.80* 0.30*  -0.99"" |R’Aj=0.49 F(11,59)=3235
equipment (1.51) (5.09)  (-807)  (3.59)  (-0.35) |Nobs=76 CHISQ(2)=>5.51
12 Electrical and -0.01 0.41%* -0.61%* 0.56* -0.317" |R%Aj=0.71 F(11,59)=0.87
optical equipment (-0.76) (4.24) (-5.68) (4.51) (-0.87) |Nobs=76 CHISQE3)=0.64""
13 Transport -0.03* 0.38* -1.04% 0.59*  -031"" |R%Aj=0.82 F(11,59) = 2.04
equipment (-2.55) (3.23) (-8.39) (8.20)  (-1.48) |Nobs=76 CHISQ(3)=14.04

Note. To see Table 2.Al.
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Table 2.A4: Non-EU: National Externalities, International Externalities and Geography

g%,(» gS['C gDzA,c gE[,c GL'
1 Food products; 0.04* 0.41% -0.25% 0.06 0.227"° | R?Aj=0.54 F(7,32)=0.47
beverage and tobacco (3.41) (4.47) (-3.91) (0.51) (0.45) | Nobs=45 CHISQ(1)=2.59
2 Textiles and textile 0.17 -1.49 0.61 -0.13  -8.80""7* | Prob>CHISQ=0.4 F(5,8)=5.24
products (1.01) (-0.71) (0.51) (-1.43) (-2.11) | Nobs=45 p-H:CHISQ(4)=4.06
3 Leather and leather -0.04 1.27% -0.99% 0.03**  -4.63" | Prob>CHISQ=0.5 F(5,8)=153.6
products (-145)  (335) (435  (1.70)  (-0.22) | Nobs=45 p-H:CHISQ(4)=3.19
4 Wood and wood 0.17* -0.93 0.5 0.06 -2.56™ | Prob>CHISQ=0.5 F(5,8)=67.71
products (238)  (-0.81)  (1.49) (0.33)  (-0.16) | Nobs=45 p-H:CHISQ(4)=3.21
5 Pulp, paper; 0.02 0.61%* -0.78%* 0.19 0.45"7 |R2Aj=0.55 F(7.32)=1.42
publishing, printing (0.92) (2.48) (-3.82) (0.02) (-0.11) |Nobs=45 CHISQ(1)=0.37
6 Coke, refined petrol, | 0.004 0.82% 016  -0.12%  -7.44"7 | Prob>CHISQ=0.4 F(5,8)=4818.1
nuclear fuel (0.12) (10.94)  (-1.16) (-0.66) (-0.73) | Nobs=45 p-H:CHISQ(4)=4.18
7 Chemical products -0.09 1.57* -2.56%* -0.04 -0.897'% | R?Aj=0.07 F(7,32)=1.40
and man-made fibres (-1.60) (2.57) (-3.71) (-0.12) (-0.6) |Nobs=45 CHISQ(2)=0.41
8 Rubber and plastic 0.05%  0.24%* -0.13 0.48 0.20"% | R%Aj=0.53 F(7,32)=1.33
products (2.95) (1.73) (-0.67) (0.10) (-0.96) | Nobs=45 CHISQ(1)=0.23"'
9 Other non-metal 0.04* 0.32%%  -0.51* 0.13 0.44"7 | R%Aj=0.55 F(7,32)=0.6
mineral products (2.46) (1.73) (-2.34) (1.21) (0.11) [Nobs=45 CHISQ(3)="7.74
10 Basic metals and -0.01 0.91%* -0.45% 0.02 0.29"° |R?Aj=0.74 F(7,32)=0.99
metal products (-0.99)  (842)  (-441)  (0.61) (0.93) |Nobs=45 CHISQ(4)=0.2
11 Machinery and 0.03* -0.45 -0.21 0.32% -0.387" | R?Aj=0.29 F(7,32)=0.61
equipment (235 (-0.06) (-1.11)  (4.74)  (-0.71) |Nobs=45 CHISQ(1)=0.23"
12 Electrical and 0.41% 0.76* -0.40 0.004 3.78"® | Prob>CHISQ=0.4 F(5,8)=16.30
optical equipment 0.01) (4.41)  (-0.63)  (0.12) (0.18) | Nobs=45 p-H:CHISQ(2)=1.97
13 Transport 0.08 0.35 0.77 0.08 -8.81" | Prob>CHISQ=0.7 F(5,8)=2806.7
equipment (1.27) (0.46) 0.77) (1.49)  (-0.63) | Nobs=45  p-H:CHISQ(2)=0.7

Note. To see Table 2.A1. Non-EU sample: Argentina, China, Costa Rica, Ecuador, Israel, Morocco,
Russian Federation, Singapore and Tunisia
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Chapter 3

The Home Market Effect in the
Presence of Marshallian

Externalities

3.1 Introduction

The literature has tended to analyse separately the existence of two eco-
nomic phenomena which fundamentally involve the concentration of produc-
tion in a determined location. One of these is the Home Market Effect (HME),
or the amplified effect of demand on the production of varieties of a country;
the other is the existence of marshallian technological externalities. The HME,
or the effect of market size (Krugman, 1980, Helpman and Krugman, 1985) is
the tendency of industries with increasing returns, in the presence of transport
costs, to concentrate production near larger markets and export to smaller
markets. As occurs with the theory of comparative advantage compared to

absolute advantage, Weder (1995) shows that what demand advantage can
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offer for the concentration of production of varieties, and thus for net exports,
is the relative size of the demand facing an industry. Regarding technological
externalities, there is ample evidence that the presence of profits derived from
production and innovation in neighbouring firms leads to the agglomeration
of production and the forming of industrial clusters (Rosenthal and Strange,
2004). There has been a tendency to differentiate between knowledge spillovers
of the home market hypothesis type, which determine that a country concen-
trates production and exports a type of product, and those linked to a certain
industry, which tend to associate the most intense externalities with high tech-
nology industries, and which have been called "knowledge stickiness" (Laursen

and Meliciani 2000).

The general view, and the evidence, is that marshallian externalities in ad-
vanced or technology intensive industries are more likely and stronger. Taking
more advantage of these effects has led to defending the generation of exter-
nalities in high technology industries, regardless of whether there is any com-
parative advantage in these industries. However, authors such as Rodriguez
Clare (2007) indicate that the relevant approach s to encourage externalities
in industries which have demonstrated a comparative advantage, whether or
not they are high technology industries; this gives less advanced countries with
comparative advantages in medium or low technology industries the opportu-
nity to take advantage of the externality, rather than replacing imports in high

technology industries.

In this chapter we analyse both phenomena together, using a simple theo-
retical model of two countries and two industries, in which there are no techno-
logical differences between two productive activities, and where a technological

externality will alter the consequences of the Home Market Effect on the accu-
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mulation of production and the pattern of trade. Even without supposing
different technological intensities between the industries, which would imply a
different impact of externalities, we show that there is a different effect if the
externality takes place in the industry in which a country has a comparative
advantage or disadvantage; also, the effect will be different if the externality
is produced in one country or in both In fact, in line with Rodriguez Clare
(2007), both agglomerating forces are strengthened when an innovation or a
technological shock takes place in the industry with a larger relative market
with comparative advantage according to the HME literature, giving rise to
the formation of clusters and increasing net exports from the larger country.
If, however, it takes place in the industry with the smaller market and there
is a comparative disadvantage, both agglomerating forces cancel each other
out. Even without supposing intraindustry spillovers, the externality in both
cases sets off an income effect leading to increased production of all varieties,
an increment in balance of trade and growth for the country where it ha-
ppens. In the case of the externality taking place in both countries the effect
is strengthened if it happens in the industries with a comparative advantage,
and is lessened if it takes place in industries with a comparative disadvantage;
in any case, growth does not generate such large differences in income as in
the case of externalities in only one country. In trade, an externality in the
industry with comparative advantage generates increased trade in the form of
net exports of varieties in the industry with comparative advantage, while if
it appears in the industry with comparative disadvantage, net imports fall,

which also increases the balance of trade.

In our model we emphasize the role of technical innovation and mar-

shallian externalities in the smaller-sized countries and industries, helping to
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localize production and increase the range of varieties exported in conditions
which in principle would be disadvantageous. This approach is similar to the
model of Flam and Helpman (1987) although in this case they consider di-
fferentiated products according to quality; they highlight the role of technical
change in less developed countries for replacing the production of some vari-
eties with others of higher quality, which can make them net exporters to the
advanced countries. At the same time, our model, like all those & la Krugman,
analyses the changes taking place in the growth of new varieties, which the
literature calls the extensive margin, of imports and exports (Krugman, 1989).
The importance of the extensive margin, mainly that of exports, was demon-
strated in recent works such as that of Hummels and Klenow (2005). Its direct
implications for trade imbalances have been analysed by Corsetti et al (2007,
2008); concretely, a larger volume of exports can be achieved in the extensive
margin, i.e., exporting new varieties without there necessarily being a worse
exchange relationship, and with lower impact on international price levels. Our
model can be of interest for countries with small markets where a marshallian
externality can enable an improvement in trade imbalance, basically reducing
its extensive margin for imports, replacing imported varieties with national

varieties, while still expanding the extensive margin of its exports.

The schema of the chapter is as follows. Next, we discuss the HME
model and technological externalities. This is a conventional model with two
economies, Home and Foreign, two industries, A and B, with identical techno-
logy, in which the companies use as much labour as capital, and operate in a
context of monopolistic competition producing n and m varieties, respectively.
Each economy has greater relative demand in a given good; we will suppose

that Home has greater relative demand in A and Foreign has it in B. This
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supposition leads to the Home Market Effect, so that A specializes in the pro-
duction and trade of varieties of A and Foreign in those of B. We suppose a
technology shock to occur, so that the productivity of one or both industries is
increased, in either of the two countries or in both at once. This technological
externality implies the existence in the aggregate of increasing returns, with
an effect on the number of companies and varieties produced and a potential
alteration of the comparative advantages provided by relative demand. We
work with every possible case, beginning with the externality takes place in
the industry where there is a comparative advantage and in only one country,
Home. Here we develop the basic model completely and in the rest of the
possibilities we summarise the results. Finally we make an overall assessment

of all the effects found.

3.2 The Model

The model is a generalisation with two factors of production from the
HME model of Krugman (1991) and Weder (1995), who consider only labour
as input. As in the seminal works, a context of monopolistic competition is
considered & la Dixit-Stiglitz, but in this case the companies produce according
to a Cobb-Douglas function with labour and capital factors, to obtain varieties
from industry A and industry B, differentiated horizontally. Both industries
have the same technology and are only distinguished by the existence of a
technology shock in one of them and in one country. We limit the analysis to
two countries, Home and Foreign, where the consumers demand both types of
varieties, but in Home they demand a larger proportion of class A differentiated

products. If we give the name h to the proportion of consumers buying class
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A products in Home and f the same proportion in Foreign, our supposition
specifies that A > f and (1 —h) < (1 — f). This demand structure permits
us to identify the existence of a comparative advantage for Home in A (or
disadvantage in B) and for Foreign in B (or disadvantage in A). Thus the
countries are identical except for their different demand structure and the

existence of one or another technological externality.

The technology shock which will alter the technology of one or both goods
is exogenous, and leads to increased productivity and the appearance in the

aggregate of increasing returns in the corresponding good.

The consideration of an exogenous shock can be justified from various
points of view. First, it fits in directly with the neoclassical model of exoge-
nous growth in Solow (1956) or, more recently, Basu et al. (2006) or Das
(2008). Second, the priority of this chapter is to analyse the effects of an
externality on the patterns of production and trade of countries; rather than
to study internally the causes and motives leading to the appearance of that
externality, which would give us essentially a different work in both approach
and objectives. Finally, without contradicting the above, we have explored the
consequences of the shock being endogenous, depending, for example, on the
relative strength of labour (L/L*) or the relative number of varieties (n/n*);
in this case an accumulative process of circular causality is produced, which
ends by concentrating the production of both goods in a single country, which

in fact nullifies the explicative power of the model.

Examples of important externalities might be the appearance of a techno-
logical innovation; better public or private institutions leading to improvements
in education, healthcare, justice, or public order; better negotiations between

unions and business owners; a large influx of skilled labour on the labour
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market; more capital and investments in these industries, in the form of ma-
jor infrastructure, etc.; in short, any event which increases the possibilities of

production of a country.

We will consider all the possible cases depending on if the externality takes
place in the industry with comparative advantage in a single country or in both,
and if it takes place in the industry with comparative disadvantage, in one
country or in both. This gives us four cases with different effects on production
and consumption. We will begin with the case where the technology shock
happens in Home and in the industry with comparative advantage, A. In this
scenario, which will serve as a reference for the rest of the chapter, we present
the pattern of production and trade exhaustively, its analytical development
being similar in the remaining cases, but with the pertinent variations as to
the good and the country in which the technology shock happens, leading to

important conceptual differences.

3.2.1 Technology shock in the good with comparative

advantage in a single country

As a starting point we will consider the case in which a country experien-
ces a technology shock in the production of the good in which it has a com-
parative advantage, and this will be the only difference in production between
both countries and industries. The other difference is the demand structure.
Specifically, Home has a comparative advantage in good A, given by a larger

proportion of demand for this good.

The characteristic company in each industry combines labour and capital

a la Cobb-Douglas, with constant returns. The production functions of goods
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A and B for both countries is defined as follows!:

g = HKSLNTLZ, ¢y = HKGLITS (3.1)
4dBi = HK%iL%iT;i; q*Bi:HKE? TB@TE (32)

where Ai is the ith good in the group differentiated class A product and
Bi is the ith good in group differentiated class B product, ¢ is the production
quantity, H is the parameter of technology, K is capital, L is labour, 7" is the
fixed factor, * indicates the foreign country and Z is the externality (Z > 1).
Constant returns in the use of the primary factors of labour, capital and their
fixed component are given by the condition o 4+ 3 + v = 1. The effect of the
externality in Home and good A is higher total productivity of factors, implying
the existence of increasing returns in the country and good with the externality.
Transport costs allow both countries to produce both classes of differentiated
products (A and B); larger relative demand provides a comparative advantage
which leads to accumulation of production and net exports. Next, we will show
that the externality relaxes the need for the country benefiting from it to have
a larger relative demand in order to produce the Home Market Effect and net

exports.

The typical company in industry A, and similarly for industry B, decides
the optimum combination of factors of production which minimises production
costs Cai(qa;) = wLa; + 1K a; + dT 4, subject to the production function (1).

w,w* are salaries in Home and Foreign, respectively, r , * the income of the

ISee Lucas (1988) for a similar analysis of the introduction of spillovers in the production
function.
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capital factor, d and d* is the price of the fixed factor. The optimum demand

for factors is given by:

_ o1 _1
qAi rB\ "] P . yy r* 6\ ] °FP
4 HT).Z <wa> ] Ai lHTAZ (w*a (3:3)
— qA wor ﬁ- oHl»ﬁ q:Z w*a B O‘;JFB
Ky = Y e DK = i (22 3.4
A HT.Z (w) AV HTY <r*5> (3-4)

The production costs of the optimal demand for factors are:

v dTy  (35)

catun) = (525) 7 [ () e

citw) = (725) [(g) (%) @

We obtain the profit maximizing price for each differentiated class A pro-

+d*T%, (3.6)

duct in the Home and Foreign countries by replacing the above cost functions

with their benefit functions, respectively:

qai a+F r\ats (W *FP ]
Tai = PAiQAz—<H7%,‘Z> [(a) " (E) (a+ )| —dTai(3.7)

1 @
* * % q*z ath T* 5 U)* oth * Tk
Tai = Pady— (ﬁﬁ) [(E) <F) (a+B)| —d"T5(3.8)

The first order condition, marginal revenue equals marginal cost, M R 4; =

MCy;, yields the producer prices of each variety in class A, P4; and P};, in

the Home and the Foreign country respectively.
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1
MRy = Py (1 - ;) = Pyt; MR}, = P},0 (3-9)
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1 o B
cl=a—8 1 \ %8 /r*\ at8 [q*\ 58
M N — a+p — —_ 1
o - 35 o) ()
1 B
B 1;L 1 atB srrN\Nagg [ w8
Pai = 070 (HTX.Z) (%) (E) (3.12)
! 1 a o\ =2

glza—8 1 atB (¥ atB W a+B
P*- — —1 ‘a+[3 I - 1
- 0n T () (5) ()T e

Where the parameter § = (1 — %) represents the love-of-variety effect of
consumers, where ¢ is price elasticity of demand and elasticity of substitu-
tion between pairs of varieties. 0 < 6 < 1 and o > 1 are needed to ensure
that the individual class A differentiated products are substitutes (and not
complements) for each other, which enables price setting behaviour based on

monopolistic competition power. See the utility functions in (3.18) and (3.19).

Thus the prices depend mainly on wages, capital rents, elasticity of subs-
titution and, at Home and for good A, the externality. Prices are lower when
wages and rents are lower, and the elasticity of substitution is higher, meaning
greater competition. The existence of an externality Z yields higher produc-
tivity and prices fall; the greater this external effect, the cheaper is good A

compared to the rest of the world, and the price difference increases.

Assuming free entry, profits per firm are driven to zero in equilibrium. The
zero profit conditions in equations (3.7) and (3.8) for the profit maximizing

prices (3.12) and (3.13) yield:
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Where ¢g4; and ¢; are the producer output of each variety in class A,
produced in the Home and Foreign country, respectively. Quantities depend
on the same variables as prices, although in the opposite direction. Higher
wages and rents make production expensive and yield lower quantities; a higher
elasticity of substitution means greater competition and so a lower quantity.
Higher productivity due to the externality Z in Home and good A yields a

larger quantity than without this externality.

It is worth assessing the changes in prices, quantities and incomes, due
to the externality and the corresponding increase in productivity. It can be
shown that the variation of price and quantity, although inversely, is propor-
tional to the change in the externality. That is, Fzp,, = —1 and Eg,,, = 1,
where Ezp,, is the elasticity of the price in relation to externality Z and Ez,,,
is the elasticity of the quantity in relation to externality Z. The remunerations
of the variable factors are given by the value of marginal revenue, in imper-
fect competition, measured by the product of marginal revenue by marginal

productivity.
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w = MRy *MPy, =Pyl —(1)0)] « MPy,, (3.16)

r = MRy * MPx, = Pyl —(1)0)] * MPs,, (3.17)

It can also be demonstrated that the positive effect on productivity caused
by the externality is more than proportional to the reduction of marginal rev-
enue with the same externality. That is, Ezypr,, = —1 and Ezy Pe,, > 1,
Ezmp,, > 1, where Ezyr,, is the elasticity of marginal revenue (M Ry;) in
relation to externality Z, F P, and Ezs Py, are the elasticities of the mar-
ginal productivity of labour and capital in relation to the externality, respec-
tively. In fact, the productive incomes of Home rise thanks to the technology
shock, with the expected consequences for the pattern of production and trade

of the economy.

Externality and the pattern of production (Home Market Effect)

In this section we try to determine the number of differentiated varieties
of goods A and B produced by the two countries in the open economy equi-
librium. We show that, in the absence of international transaction costs, the
country with larger relative demand for varieties of a good will produce a
larger number of varieties of it, and that a technology shock in this industry
strengthens the Home Market Effect. However, the pattern of production and
trade is undetermined, as it is not possible to specify which varieties will be
produced by each country. In other words, the externality allows relaxation of
the condition of greater relative demand for the good in order to accumulate

the production of class A differentiated products and to be a net exporter of
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them.

Next we determine the demand for varieties of each good, A and B, in
both countries and the condition of equilibrium provided by the proportion
of varieties produced. There are two groups of consumers who buy class A
differentiated products or type B. The utility function of each representative

consumer is given by a function of the “taste-for-variety” type:

Us = Us=)Y dy+> dy (3.18)
1=1 =1

Up = Up=) di+ ) dy, where 0 <6 <1 (3.19)
1=1 =1

Where d; (dp;) and d%; (dj j) are the amounts of consumption demanded
of ith(jth) good in the group A(B) produced in the two countries, respectively.
The constant elasticity of product substitution o = (1 — 9)_1 is assumed to be
identical in both groups of goods and countries. n and n* (m and m*) are the
number of varieties in Home and Foreign of the type of goods A(B).

The maximisation of this utility function leads to the marshallian demand
function of the representative consumer (see Helpman and Krugman, 1985) to
obtain the aggregate demand (Dy; and D%;) for each variety in Home. We
assume "iceberg" transport costs: only a fraction, 1/¢, of the units dispatched
reach their destination (¢ > 1). Also, the price per unit is ¢ times higher in the
destination country.

We give the name h to the proportion of consumers buying class A diffe-
rentiated products in Home and f to the proportion of consumers consuming
class A differentiated products in Foreign, 0 < h < 1,0 < f < 1. Respectively,

(1 —h) and (1 — f) are the proportions of consumers who consume class B di-
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fferentiated products. The marshallian demand functions are as follows, where

I (I*) is the income of Home (Foreign):

P

Da = Ai hI 3.20
! nPy; 7 +n*(Pyt)'=o (3:20)
(Pit)’

nPt= +n* (P3,t)

*
DAi

—thl*, where 0 = 1/(1 —0) > 1. (3.21)

We define the term ¢ as the demand ratio for a typical imported variety

in relation to another of the same class produced locally. This ratio is %,
Aild Aq

and is similar for ¢*, that is, from (3.20) and (3.21) the result is:

P ; o—1 j2) ; l1-0o
c= ’2 1 o= (2 e (3.22)
Pl Phi

By the usual supposition of symmetry P4; = P4 and P}; = P}, we can

determine aggregate demand for the varieties of A produced in Home (nD4),

and in Foreign (n*D?%) (Weder, 1995, Helpman and Krugman, 1985):

Py Pat)?
nDy = —g— A — I + n (Pat) —{fI* (3.23)
nP; % + n*(Pit)— n*Pi1=7 + n (Pat)
*P*—J * P* -0
n'Dy = A Sy SN L ) _thi (3.24)

n*Pil=o +n (Pat) nPy1=o + n* (Pit)'~

Based on the proportions of income spent on domestic products and
foreign produced class A products, we can establish the condition of equi-
librium of the market for which the supply of varieties equals expenditure
on such varieties, as a sum of domestic residents’ and foreigners’ expendi-

tures.
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n* n*c
Pin*g, = I* hi 3.26
ATV 4A n*+ncf + n + n*c ( )

Replacing in (3.25) and (3.26), P4, P}, ga and ¢} in equations (3.12) to
(3.15) above, we obtain the following two conditions for equilibrium of the

open economy:
0~tdT 1 c*

= hl I 3.27
[9_1—(04—1—5)} n + n*c +n*+nc*f ’ ( )

-1 T 1
b d T o —— (3.28)
07— («+pB)] n*+nc n + n*c

From this we can determine the relative number of varieties produced
in each economy, solving this equation system for n/n*. To simplify, given
that there are no technology differences, we consider that the fixed costs are

identical in both countries (dT" = d*T™*). Thus,

h
n TP I* 1—c
—:7, h = — 3.29
n* (p_c*%werego ([)(1—0 (3.29)

For class B differentiated products the expression would be similar, with

the corresponding varieties m, m*, and the proportions of demand (1 — h) and

(1—=1):

1-h

m —f — ¥ I* 1—¢
1= " wh == 3.30
m* go—c*—}:?’ ey (I 1—c (3:30)

Equation (3.29) indicates the pattern of production for class A goods



94 The Model

(n/n*) as a function of relative demand (h/f) of the externality (Z included
in the demand ratios ¢ and ¢* through prices) and the productive incomes of

both countries (I and I*).

The Home Market Effect sustain that the greater relative demand for class
A differentiated products in Home (h/f > 1) leads to a greater production
of these varieties (n/n* > 1), and the accumulation of production will be
greater as relative demand increases. In class B differentiated products relative
demand is lower, and this leads to a lower concentration of production of these

varieties; i.e., a decrease of m/m* (Weder, 1995).

If here we consider the effect of the externality Z in A and Home, the
HME is strengthened and the increase in n/n* is still greater. This intensifi-
cation of the HME is caused by two reasons, which can be derived from the
equation (3.29). First, the externality reduces the prices of class A differen-
tiated products in Home, so that the demand ratios ¢ and ¢* vary; thus, this
effect is seen in lower ¢, higher ¢*, and by these variations, a reduction of .
Second, as we have shown, the income of Home increases due to the rise in
productivity, so that there is a divergence with the income of Foreign which
leads to a further reduction of . Thus, the externality reinforces the accumu-
lation of production of class A differentiated products due to the reduction of

their prices and the higher income of Home.

This rise in income in Home, which we could call income effect, becomes a
channel of interindustrial transmission of growth, as the divergence of incomes
leads to moderation of the fall in production of class B differentiated products,
through the equation (3.30). In this way, two opposing forces are at play in
the production of class B differentiated products: lower relative demand and

increasing demand via income growth. Therefore, as long as the accumulation
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of production of good A is always reinforced, the final effect on the production
of class B differentiated products will depend on the net result of both forces.
In the case of the result of the technology shock being weaker, as can happen in
less technologically intense industries, HME will be strengthened in industry

A and delocalization will be more moderate in industry B.

Figure 3.1 represents the ratio of production of class A differentiated pro-
ducts in Home and Foreign (n/n*) according to relative demand (h/f). HME
is represented by the solid line, the effect of the externality is represented by
the dashed line and the dotted line represents the income effect. These three
types of line of the function, with their respective ranges represented by the
x-axis, also correspond to the three effects mentioned for all subsequent fig-
ures. In the absence of externality complete specialization of Home in these
varieties can be obtained if h/f > ¢/c* given that n* tends to zero; in contrast,
if h/f < pc it is Foreign which localizes all production, as n tend to zero. If
wc < h/f < @/c* there is an incomplete specialization and the production
of varieties in Home is larger as relative demand increases. The effect of the
externality is a shrinking of the range of demands which make Foreign spe-
cialize in these varieties, and a widening of the range for which there is total
specialization in Home, as well as a greater slope for the function n/n*; given
a relative demand h/f and incomplete specialization, the externality implies
a greater proportion of varieties produced in Home, strengthening HME; or in
other words, the externality implies localization of production without there
being enough condition of larger relative demand, or permits a relaxation of

it.
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Figure 3.1. Technology shock in the good with
comparative advantage in a single country (A)

The effect on the relative production of class B differentiated products
(m/m*), figure 3.2, is symmetrical in the absence of externality, with lower
production of class B differentiated products in Home. The effect of the ex-
ternality is a similar displacement of the function m/m*, which means a larger
production of class B differentiated products in Home given a relative demand
(1—h)/(1— f); this also means a smaller range of total specialization in Foreign
and a wider range of specialization in Home. The difference of effects on both
productions is that the technology shock in A and Home strengthens HME,
and prices are lowered for these class A differentiated products and an increase

of income rises for A; the increased varieties of B in Home are due solely to

increased income.



Chapter 3. The Home Market Effect in the Presence of Marshallian

Externalities 97

m/m* Income effect
 —
1 :
R — : 1 >
0 pc o(1+c)/(1+c7) p/c* (1-h)/(1-F)

Figure 3.2. Technology shock in the good with
comparative advantage in a single country (B)

Externality and the pattern of trade (net exports and comparative

advantage)

We have shown that the externality permits relaxation of the necessary
condition of comparative advantage, given by the relative demand for a good,
when determining specialization in production. The combined effect of com-
parative advantage and the externality also has a result on the pattern and
balance of trade, an aspect which we analyse in this section. We will see that
the externality increases the balance of trade, both through greater net exports
of class A differentiated products and through a reduction of net imports of
class B differentiated products.

The balance of trade of Home for class A and B differentiated products is
T4 and Tjp, respectively, given the conditions of market equilibrium for both

countries obtained in equations (3.25) and (3.26):
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ne n*c

Ty = Xg—My=—fI"— hi; 3.31
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Considering the production of varieties in equilibrium between both coun-
tries, n/n* and m/m*, from equations (29) and (30) and regrouping terms, we

obtain:

hic* flc
Ty = — .
A l—c 1-—c¢ (3:33)
(1—=h)Ict (1—f)I*c
T, = — .34
B 1—c* 1-c (3:34)

The effect on total balance of trade T is given by adding both together.

T=Ty+Tp= - (3.35)

The fact of having a larger relative demand for good A in Home (h/f > 1)
is a necessary and sufficient condition for having net exports of A and net
imports of B. The effect of the externality, both by reducing the price of A
-and thus the demand ratio ¢ and increasing ratio c¢*- and by increasing the
income of Home, means higher net exports of A; but only higher income has
an effect on the trade of B, meaning a fall in net imports of B. The combined
effect is an increase in the total balance of trade in favour of Home. Thus, the
externality reinforced the effect of the comparative advantage in the trade of

class A differentiated products and moderated the effect of the comparative
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disadvantage in good B.

That the existence of an externality relaxes the condition of greater rela-
tive demand to show HME is also reflected in the pattern of trade. This gives
two interesting results: First, the externality lets Home be a net exporter with
a lower relative demand for good A; second, the divergence of incomes in itself
also permits a positive total balance of trade. This can be shown by observing
the condition of trade equilibrium, imposing T4 = 0 and T = 0 on equations
(3.33) and (3.34). The relative demand of trade equilibrium is:

h  I*(1-c")c

f T (1—c)c* (3.56)

In absence of the externality, the equality of relative demands would imply
trade equilibrium. If there is a technology shock in A in Home, and given that
the price of A is reduced - this reduces demand ratio ¢ and increases ratio c*
- and the income of Home rises, the relative demand of trade equilibrium in
Home can be lower. In other words, the externality means relative demand
does not have to be so different in order to achieve a positive total balance of

trade.

Additionally, the ratio of incomes of Home and Foreign with trade equi-
librium is given by:
I (1-c)c

I (I1—c)cr (3.57)

The existence of an externality in A means that the ratio of incomes with
trade equilibrium is lower, but, given that there is an increase in income in A,

the total balance will be positive.

In fact, the presence of an externality in the good with greater relative
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strengthens the localization of production of that good and moderates the
delocalization of the other one; it also increases the balance of trade of the
country, by enhancing net exports of the good with greater relative demand

and moderating net imports of the good with lower relative demand.

3.2.2 Technology shock in the good with comparative

advantage in both countries

In this section we consider a technological externality in the production of
A in Home and B in Foreign. With a similar analysis to that of the externality
in A only in Home, we show that this externality strengthens the patterns of
production and trade by reducing prices; however, the income effect becomes
more moderate in relative terms. To simplify, let us suppose that the same
technology shock takes place in both industries, with the same effects, as we

are supposing the same technology.

The production of a typical company is given by the Cobb-Douglas pro-

duction functions:

qai = HKff{iLiiTXiZ; (Lth‘ = HKZ?LLT;/ (3'38)
4Bi = HKgiL%iTgi; Ipi = HKE?L};@T;ZZ (3.39)

The optimisation of profits and the condition of market equilibrium lead
to the following functions of relative production of class A and B differentiated

products:
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Where ¢* is the parameter ¢ but considered from the point of view of

Foreign.

The relative production of class A differentiated products is identical to
that obtained in the above case, in which the externality is found in A and
in Home. For class B differentiated products the effect is symmetrical, with
a reduction in its price in Foreign, where income [* also rises . Thus, the
reduction of prices in A and Home means higher relative production of A
in this country (n/n*); and the reduction of prices in B in Foreign means
higher relative production of B in Foreign (m*/m). Given that the increase
in productivity leads to income growth in both countries, the relationship of
incomes I/I* does not present as much variation as in the case in which the
externality happens in only one country, and we can suppose that the income
effect will be lower, or even be cancelled out if there is no variation in the
relationship 7 /I*. In any case, the externality strengthens the effect of relative
demand in both countries and, therefore, HME, with a greater agglomeration

of production?.

We have supposed the same technology shock in both industries. If we try

2Tt can be stated that if the final effect is an increase in the relative income of Home, this
will add to the strengthening of production localisation of A in Home and will moderate the
delocalisation of B, given that the greater income will increase demand and production of
B in Home. If the relative income of Home is lowered, the final effect on B is undetermined,
as well as weakening the localisation of A.
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to generalise more and we assume that they act with different intensity in the
production functions, the consequence will be as corresponds to a net effect of
both shocks. If, for example, the externality were greater in Home and good
A, this case would be the same as the one where the shock takes place only in
this country and good.

If we represent these effects in a figure, the case of class A differentiated
products would be identical to figure 3.1, except that the income effect would
be lower or nonexistent. In the case of good B, the graph could be as follows
(figure 3.3), showing how, for the same comparative disadvantage of Home,

the externality agglomerates more production of B in Foreign.
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Figure 3.3 Technology shock in the good with
comparative advantage in both countries (B)

Regarding the pattern of trade, the trade balance of class A and B diffe-

rentiated products ( T4 and T, respectively) is given by the same expressions
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as for the case of the externality in Home and good A (equations (3.33), (3.34)
and (3.35), this last for the total balance). Here, the externality strengthens
the comparative advantages through reducing the price of A in Home and the
price of B in Foreign, with a lower or null income effect. Therefore, in Home
net exports of A increase, and so do net imports of B. The total balance
T =Ty + Tp varies less as both industries are aggregated.

In turn, the externality again relaxes the condition of greater relative
demand for a country to become a net exporter of the type of varieties indicated
by this demand. Nevertheless, and given that the income effect is lower, its
contribution to the balance of trade will also be lower, and the balance of
trade will also be affected depending on whether growth in Home or in Foreign
predominates. We can consider, for example, that there is a predominant
increase in the income of Home; in this case, the increase in the ratio I/7* will
mean growth of total trade, as this income effect reinforces the comparative
advantage and adds to the increase in net exports of A, while it makes net
imports of B, the good with comparative disadvantage, more moderate. If,
in contrast, the ratio I/I* is reduced, the income effect moderates the effect
of the comparative advantage and slows down net exports of A, while it adds
to the comparative disadvantage in B, and enhances its net imports, with the

result of reducing the total balance of trade.

3.2.3 Technology shock in the good with comparative

disadvantage in a single country

In the above graphs, technology shocks appeared in the good with greater
relative demand, so that the combined effect strengthens HME, both in the

localization of production and in the net balance of exports and imports. Next,
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we will consider what happens if the technology shock is in the good with
lower relative demand, so that there will be opposing forces. Specifically, we
will suppose that the externality appears in industry B in Home. The typical
companies of each industry and country produce according to the following

production functions:

qa; — HKﬁiLiiTXﬁ T = HK;?L*AB@'TZ;Y (3'42)
g = HERLRTRZ;  ap = HKELE TS (3.43)

The equilibrium of production and the market leads to equation (3.44)
representing the pattern of production of class A differentiated products and

equation (3.45) for class B differentiated products:

h
n P I* 1—-¢
— 4 " wh = = 3.44
Y
1-h
T P I"\ (1-¢
%:Ll_h,wheregp:<—)< C> (3.45)
m ()O—C*Q [ 1_C

And figure 3.4 represents the effect of the externality on the production

of good B according to its relative demand.

The externality reduces the price of good B in Home, modifying the de-
mand ratios - ¢ decreases and ¢* grows. Given a relative demand for B in Home
(1—-h)/(1 = f), demand which we suppose to be lower for this good in this
country, the externality will increase this type of production; as a consequence,
there will be a decrease in the range of relative demands for which Foreign spe-

cializes totally in B, and an increase in the range of demands for which Home
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Figure 3.4. Technology shock in the good with
comparative disadvantage in a single country (B)

specializes totally. Given that the slope of this function increases, the range of

incomplete specialization is reduced. Also, the increase in productivity leads

to an increased income in Home which adds to the effect of the externality in

B. An interindustrial transfer of this income effect takes place, so that there
is also an increase in the proportion of varieties of A produced in Home for
each relative demand, and an increase in the range of complete specialization
of Home in A.

In terms of the pattern of trade, equations (3.33), (3.34) and (3.35), the
externality moderates the comparative disadvantage of Home in B, and both
its effect of reducing prices of B and the increase in income lead to the reduction
of its net imports (7). The increased income of Home has the additional
effect of strengthening its comparative advantage in A, with the increase of net

exports (7). The final combined result is an increment of the total balance



106 The Model

of trade. Equation (3.37) shows the relationship between the incomes ratio
and the total balance of trade; also in this case, the increase in the income
of Home due to the externality leads to an increment in the total balance of
trade; or, in other words, the incomes ratio of trade equilibrium //I* is lower.
However, the change in each type of good A and B differs from case 3.2.1 —
externality in Home and in A — in that higher net exports of A are now due
only to the increase in income, while in case 3.2.1 they were due both to higher
income and to an improved comparative advantage. And the reduction of net
imports of B are now due both to increased income and to the reduction of the
comparative disadvantage, while in case 3.2.1 they are due only to increased

income.

3.2.4 Technology shock in the good with comparative

disadvantage in both countries

Finally, we consider the case in which a technology shock takes place in
the good for which relative demand is lower, i.e., in B for Home and in A for
Foreign. We can confirm that the externality means, on one hand, the mo-
deration of the comparative disadvantage in each country and, on the other,
growth of income in both which will add to the moderation of the compara-
tive disadvantage and also be reflected in a strengthening of the comparative
advantage, with the corresponding good in each country. The pattern of trade
will be modified so that the net imports and net exports of each country will
be reduced.

To demonstrate the changes in the production of each type of varieties, we
now consider what the typical company produces according to the following

production functions:
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g = HKGLOTY:  qfy = HKQLYT (3.46)
api = HKSL,ThZ;  qp = HK5 LTy (3.47)

The equations of relative production of good A and B can be derived from

the equilibriums of production and of the market, which are the following;:
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In the relative production of A, equation (3.48) shows the changes of
the technology shock in Home, and those produced in Foreign are reflected
in the relative production function of B, equation (3.49). The externality in
Home leads to a reduction of the price of B and of the demand ratios so
that ¢ decreases and ¢* increases, and growth of income in Home; this reduces
the comparative disadvantage of Home in good B, and the income growth
strengthens the demand and production of goods A and B in Home. At the
same time, the technology shock in Foreign makes A cheaper and modifies
the demand ratios — in this case, ¢ increases and ¢* decreases in equation
(3.48) — stimulating the production and demand of good A in Foreign. The
increase in productivity also leads to rising income in Foreign, stimulating the
demand and production of good B. Income growth in both countries means
less variation of ratio I/I* in relation to the case in which it grows in only one

country, or if the impact is the same, they will tend to compensate for each
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other. In fact, given determined relative demands for good A in Home and
Foreign (h/f) and for B ((1—h)/(1—f)), and supposing that Home has greater
relative demand for A and thus produces a greater proportion of these varieties,
this moderates this specialization in the production of A in Home, and also
moderates the specialization of Foreign in class B differentiated products. The
effect of income growth will favour the production of the good with comparative
advantage in the country which grows more due to the technology shock. If we
consider that the ratio of both incomes does not vary because the growth rates
compensate for each other, we can show in a graph the effect of externalities

on the relative production of both goods in Figures 3.5 and 3.6.
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Figure 3.5. Technology shock in the good with
comparative disadvantage in both countries (A)
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Figure 3.6. Technology shock in the good with
comparative disadvantage in both countries (B)

As for the pattern of trade, the reduction of comparative disadvantages
means a reduction of the net imports in Home of class B differentiated pro-
ducts, and of the net imports in Foreign of class A. If we suppose that all
the effects have the same impact in Home as in Foreign, given that the only
difference is the relative demand and the externality is the same in both goods,
the net effect of income growth is null — the ratio //I* does not vary — equal
reductions of the net balances of A and B will mean a null variation in total
trade. If there should be greater income growth in Home, net imports of B by
Home would be reduced even more and the total trade balance would increase;
if there is greater income growth in Foreign, net imports in Foreign of good A
would be reduced even more, and there could be a reduction of the total trade

balance of Home.
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3.3 Conclusions

This chapter has analysed the effect of a technological externality, which
improves productivity, on the production and trade of two countries whose
comparative advantage is based on the greater relative demand for a good,
producing the phenomenon known as the Home Market Effect.

We have considered the cases in which a technology shock happens in the
good with comparative advantage in one country and in both countries, and the
cases where the shock takes place in the good with comparative disadvantage,
in one or both countries. Any other option could be reduced to one of those
analysed, considering the net effect of the technology shock on the production
of the good or country in which it is more intense.

We have shown that the effect of the technology shock is a reduction of the
price of the good it affects and an increase in the income of the country where it
takes place, triggering an effect of interindustrial transmission of localization.
The change in the price strengthens the comparative advantages or moderates
the disadvantages, strengthening or weakening the initial effects caused by
relative demands, respectively, enhancing the localization of the production of
varieties of the good with the advantage, in the first case, or moderating it
for the good with disadvantage, in the second. If the shock occurs in both
countries these effects are added together. If the shock takes place in a single
country it strengthens the comparative advantage or weakens the comparative
disadvantage, and in both cases, increases the total balance of trade.

Also, the improvement in productivity leads to growth of income in the
country where the technology shock happens. When this happens in a single
country and good, an interindustrial effect takes place, enhancing the demand

and production of both goods; as a result, the net exports of the good with
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comparative advantage increase, and net imports of the good with disadvan-
tage decrease. If the technology shock occurs in both countries, the income
effect may be cancelled out if the relationship between the incomes of both does
not vary, but the reduction of prices strengthens the comparative advantages
or makes the disadvantages more moderate. In both cases the total balance of
trade does not vary.

These results suggest that the effects on the localization of production
of each good, on the balance of trade and the pattern of trade depend on
the technology shock taking place in the good with advantage or comparative
disadvantage, and in one or both countries. Thus, the country which introduces
a technological improvement favours localization of the activity and increases
its balance of trade, either because it enhances its exporting capacity, if it
improves the productivity of the good with comparative advantage, or because
it reduces dependence on imports, if the improvement occurs in the good with
disadvantage.

There still remains a great deal of scope for further research. An aspect
which needs more analysis is the consideration of shocks of different intensity
or the effect of different technologies. We could also consider the endogenous
nature of some determinants of the model, such as the technological change or

relative demand itself given the existence of non-homothetic preferences.
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Final Conclusions

Throughout the three chapters of this doctoral thesis using the New Eco-
nomic Geography (NEG) as a reference, we have examined in depth the concept
of industrial agglomeration as a phenomenon associated with the spatial loca-
lization of economic activity. To do this, we began with two questions which
are of relevance to the NEG: the role of the Home Market Effect (HME) and
of externalities in production to explain the pattern and mechanism of agglo-
meration of production and the pattern of trade in an economy. With this
approach, the aim of this thesis was to analyse these two concepts in depth
using an eminently empirical approach and then to bring them together at
the theoretical level. Below, we underline the fundamental results which we

obtained.

In the first essay, The Home Market Effect in Spanish Industry, 1965-1995,
our aim was to try to empirically identify the existence of the HME in the
manufacturing industries of the Spanish autonomous communities, i.e., with
regional rather than international data, in order to detect greater Economic
Geography effects due to the lower transport costs and greater mobility of
the factors of production found at the regional level. The available period
of information was the odd-numbered years from 1965 to 1995. Neither the

geographical area chosen nor the period had been previously analysed in the
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literature, except for the work of Rosés (2003), who used a historical database,
from 1797 to 1910. We reviewed the main theoretical contributions which
enable us to study the HME, understood as the tendency of large countries to
be net exporters of goods with high transport costs and strong scale economies.
We used as reference theoretical models of Krugman (1980) and Weder (1995),
and the successive empirical analyses of Davis and Weinstein (1996, 1999 and

2003).

Our main contribution to this research was the specification of the model
presented, as we opted to analyse percentage changes in demand and produc-
tion in the panel of autonomous communities mentioned above, rather than
changes in levels, which is the traditional specification used in the literature,
and which corresponds to the original specification of Davis and Weinstein.
This version of the model owes its existence to the concept of the HME itself,
which implies working in relative terms. And it has a very important empi-
rical justification, as it permits monitoring the possible regional variations in
production which can arise in a panel of data. This need does not exist in
the cross-section analyses used for the traditional tests. Thus, we have tested
the effectiveness of the more than proportional increase in the production of a
good which has led to a rise of a certain percentage in demand for this good

in an industry, defining the variables in proportions rather than levels.

As a result of our econometric estimation, we have found evidence in
favour of the presence of HME in many branches of production. Specifically, 5
of the 9 branches analysed: food, drink and tobacco; paper and printed goods;
plastic, rubber, wood, cork and furniture; non-metallic mineral products; and
metal products and machinery. The important evidence of HME could be a

reflection of the growing openness of Spain’s economy in the 1960s and the
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later economic integration Europe.

The potential endogeneity present in the equations at the industrial level,
but not in all, seems to arise from the construction of the variables within each
branch, and not from their expression in proportions. Given the possible sen-
sitivity of the results to the chosen instruments, we have opted to correct the
endogeneity one equation at a time (PANEL by industry), for better control of
its effect on the residuals, without mixing them with the effects of the relation-
ship between the equations. Nevertheless, we also considered the possibility
of jointly estimating the system using a SURE (3SLS-PANEL), which would
take into account the possible relationships existing between equations, which
arise from the fact that proportional changes in the production or demand of
an activity affect the proportion of the other branches. Greater efficiency can
be expected from an estimation using SURE, but not significant changes in the
coefficients, which initially are already consistent. In fact, the results in terms
of HME, where the main aim of the chapter lies, are robust to the estimation

technique used (PANEL by industry or 3SLS-PANEL).

Next we analysed the joint effect on the pattern of production of the
specialization deriving from factor endowments (Heckscher-Ohlin model, HO)
and of the evidence obtained in our work in favour of the market size (NEG),
to explain the determinants of the localization of industry in Spain since the
1960s. It can be seen how, of the industries where HME systematically ex-
ists, i.e., food, drink and tobacco, plastic, rubber, wood, cork and furniture,
non-metallic mineral products, metal products and machinery, and paper and
printing, in the first four Economic Geography is more important at the re-
gional level. In the rest of the industries factor endowments have greater rel-

evance. There is only one branch of activity, paper and printing, where there
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is evidence that HO and HME coexist and complement each other when ex-
plaining the localization of production. In short, Rosés (2003) concluded that
in the 19th century factor endowments explained nearly 85% of the variation
in manufacturer output; we conclude that we have provided evidence enabling
us to affirm that since the 1960s, the accumulative factors put forward by the
NEG have acquired greater relevance, together with factor endowments, as

determinants of the industrial geography of Spain.

In the second essay of the thesis, titled FExternal Economies as a Me-
chanism of Agglomeration in EU Manufacturing, we studied externalities of
production and their use in explaining processes of agglomeration or geogra-
phical concentration of activity in space. More specifically, the sources of
marshallian externalities explain the geographic concentration of economic ac-
tivity thanks to the presence of three key factors: a combined market of skilled
labour, supply and demand links arising from input-output relationships (also
called pecuniary or static externalities) and finally, the existence of technology
spillovers as a consequence of the exchange of information between companies

close together spatially (known as technological or dynamic externalities).

Therefore, in this essay we have analysed the impact of these externalities
on the growth of productivity as a mechanism of agglomeration. In this way,
we show how productivity growth depends on pecuniary and technological ex-
ternalities, both interindustrial and intraindustrial, national and international.
We have tested all of this in the manufacturing industry, disaggregated by ac-
tivities, of the countries in the European Unién and for the period for which
information is available, 1995-2002. This approach to the analysis constitutes
a contribution in itself, as although there is evidence regarding this in the li-

terature, it is still very scanty, and comes from studies of specific industries or
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aggregated analyses of productive activity.

Another important contribution in our work is that these externalities at
the international level also play an important role as a mechanism of agglo-
meration. This analysis is normally restricted to the regional level within a
country, but we have found a greater effect of these externalities when we
consider their international dimension. We have also tested how geography
emphasises their effect on productivity, as the more distant regions experience

less effect of the same externality than those in a central location.

Going on to the concrete results obtained, these can be divided into two
lines. First, if we consider only national externalities, we can confirm the
positive incidence on labour productivity growth of the endowment factors in
practically all the industries analysed, even to the appearance of economies of
scale in some of them. As exceptions, in the transport industry, endowment
factors are not relevant but externalities are, and neither factor endowments
nor national externalities are important in refined petroleum products, which

makes sense, as this is an industry which depends heavily on imports.

The existence of intraindustrial economies of specialization is also evi-
dent in most manufacturing industries, except the above mentioned refined
petroleum and machinery and equipment industries. Those of interindustrial
diversification are also relevant, except in wood products, refining petroleum
and oil by-products, and in other non-metallic mineral products. At the same
time, interindustrial links are only important for wood products, chemical pro-
ducts and basic metals and metal products, perhaps indicating the sensitivity

of these industries to imbalances in their interindustrial relationships.

Second, if we consider the national and international externalities jointly,

we see how once again the abundance of capital is significant and positive
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in all industries except for transport. This may mean that the agglomera-
tion mechanisms put forward by the NEG play a very important role in this

industry.

International specialization is highly significant in almost all industries
and nearly always accompanied by national specialization. Exceptions are,
first, paper, advertising and printing, rubber and plastic, and optical and elec-
tric equipment, industries where national specialization is important, but in-
ternational specialization is not. Second, food, drink and tobacco, refined
petroleum and oil by-products, and other non-metallic mineral products, in-
dustries which show only international significance. It is remarkable to see
how, in an international context, national interindustrial externalities acquire
relevance, while national diversification loses it. This occurs in industries such
as refining petroleum and oil by-products, leather and its by-products, wood
products, and machinery and equipment. Special mention should be given to
these last two branches of activity, because in them all the determinants of
agglomeration are significant when the international effects of an externality

are considered.

Peripherality is significant in all industries except those which are depend
on the existence of natural resources and thus on factor endowments: refined
petroleum and oil by-products, rubber and plastic, other non-metallic mineral

products and transport material.

In short, we have found substantial evidence of specialization, more than
diversification, in line with most of the existing literature (De Lucio et al.
2002 and Henderson 2003). And at the national and the international level, a
fact which the literature only finds in a regional context, which is a difference

to be taken into account as a contribution. Also, in line with Henriksen et
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al. (2001) national interindustrial externalities are robust in more sophisti-
cated industries, such as basic metals and metal products, optical and electric
equipment, and transport material, and also in less technological ones when
the international context and peripherality are considered. For this reason,
it is important to take this environment into account, as if not the national

externalities are underestimated, especially in low-technology industries.

Our results are a contribution to the European case, that is, developed,
geographically close countries which benefit from economic integration which
maximises the mobility of goods and factors and minimises transaction and
transport costs. Comparing these results with a more heterogeneous inter-
national sample, we conclude that economic integration seems to be relevant
for externalities to act as agglomeration mechanisms. In any case, we should
be cautious about this affirmation because of the absence of data for a wider

sample of countries, a fact which is an incentive for future lines of research.

Finally, in the third essay, The Home Market Effect in the Presence of
Marshallian Externalities, we have studied jointly at the theoretical level the
two classic phenomena of agglomeration of production in a physical space, exa-
mined separately in the literature: the HME and the presence of a marshallian
externality. Through these processes of agglomeration, augmented production
of differentiated goods and the increment of the balance of trade, externalities
could be compensating the tendency to decreasing returns in the accumulation

of factors and with this, making long-term growth possible.

Thus, we developed a simple model in a context of increasing returns,
monopolistic competition and transport costs, so that in countries where pro-
duction is agglomerated and demand is concentrated in certain goods, the

well-known HME is produced. There are two countries, Home and Foreign,
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and two industries, with no technological differences between them. This is
precisely when the introduction of a technological externality alters the con-
sequences of the HME on the accumulation of production and the pattern of

trade.

The existence of this technological shock raises the productivity of one or
both industries, in one country or both at the same time. It also reduces the
price of the good it affects and increases the income of the country where it
happens. To this fact we must add that there is a larger relative market or
comparative advantage (origin of the HME) in this industry, or the opposite,
a smaller market or comparative disadvantage. As might be expected, the

results are different depending on which situation we find ourselves in.

First, if the shock occurs in the good with comparative advantage in just
one country, it strengthens the localization of the production of this good. That
is, the externality reinforces the comparative advantage. Also, an income effect
is produced which acts as an interindustrial channel of growth towards the
industry with a comparative disadvantage, and also increases its production;
the final effect on it will depend on the net result of both forces. Regarding
trade, the total balance of the country increases, mainly due to improving net

exports of the good with a comparative advantage.

Second, if the externality appears in the good with comparative advan-
tage in both countries, the effects of each advantage on localization will be
reinforced, and the income effect will be practically zero, given that both
countries grow. The total balance of trade scarcely varies, as the increased
net exports of the good with comparative advantage are compensated by the

increased net imports of the good with lower relative demand.

Third, if the shock takes place in the good with comparative disadvan-



FINAL CONCLUSIONS 125

tage in just one country the forces are opposing: the externality increases
production of the good with comparative advantage, and the income effect
produces an interindustrial transfer towards the good with comparative ad-
vantage, whose production also increases. The total balance of trade also
grows, as net exports of the good with comparative advantage grow due to the
income effect, and the net imports of the good with comparative disadvantage

decreases due to higher income and lessened comparative disadvantage.

Fourth, if the externality occurs in the good with comparative disadvan-
tage in both countries this means, on one hand, the moderation of the com-
parative disadvantage in each country, and on the other, income growth in
both, so that the income effect scarcely exists in net terms. The moderation
of comparative disadvantages means a brake on agglomeration of production
in both countries responding to relative demand. The patter of trade will be
modified so that net imports and exports are decreased in both countries, and

as both decreases compensate each other, the balance will not change.

In short, the effects on localization of production and balance of trade
if an externality occurs can be very different, depending on whether it takes
place in an industry with comparative advantage or comparative disadvantage.
In general, in line with Rodriguez Clare (2007), the externality together with
the comparative advantage reinforces the effects of the HME, but if it occurs
in industries with comparative disadvantage it moderates agglomeration. The
externality also means income growth in the country where it occurs, triggering
an effect of interindustrial transmission of localization. If this occurs in a single
country, the total balance of trade will increase. If the externality takes place in
more than one country and in the industries with comparative advantage, the

agglomeration of production is reinforced, and moderated when industries have
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a comparative disadvantage; also, the compensations of net flows of imports

and exports hardly alter the balance of trade of each of the countries.



Conclusiones Finales

A lo largo de los tres capitulos de esta tesis doctoral que utiliza como refe-
rente la Nueva Geografia Econémica (NGE), profundizamos en el concepto de
la aglomeracién industrial como fenémeno asociado a la localizacién de la ac-
tividad econdémica en el espacio. Para ello, nos hemos situado en dos cuestiones
de partida relevantes en la NGE: el papel del Home Market Effect (HME) y de
las externalidades productivas para explicar el patréon y mecanismo de aglo-
meraciéon de la produccion y el patrén de comercio en una economia. Con
este planteamiento, el objetivo de esta tesis ha sido ahondar en el andlisis de
estos dos conceptos desde un enfoque eminentemente empirico para, posteri-
ormente, unirlos desde un punto de vista tedérico. A continuacién subrayamos

los resultados fundamentales que hemos obtenido.

En el primer ensayo titulado, The Home Market Effect in Spanish In-
dustry, 1965-1995, nuestro objetivo ha consistido en tratar de identificar em-
piricamente la existencia de HME en las manufacturas de las comunidades
auténomas espanolas, es decir, con datos regionales y no internacionales, con
el propésito de detectar mayores efectos de Geografia Econémica debido a los
menores costes de transporte y mayor movilidad de los factores productivos
que se dan a nivel regional. El periodo de informacién disponible ha sido los

anos impares de 1965 a 1995. Ni el &mbito geografico elegido, ni el temporal,
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habfan sido analizados anteriormente en la literatura, a excepcién del trabajo
de Rosés (2003), quien utiliza una base de datos histérica de 1797 a 1910.
Hemos revisado las principales aportaciones tedricas que permiten estudiar el
HME, entendido como la tendencia de los grandes paises a ser exportadores
netos de bienes con altos costes de transporte y fuertes economias de escala.
A su vez, hemos empleado como referencia los modelos teéricos de Krugman
(1980) y Weder (1995), y los sucesivos anslisis empiricos de Davis y Weinstein
(1996, 1999 y 2003).

Nuestra principal aportacion en esta investigacion ha sido la especificacion
del modelo presentado, ya que hemos optado por analizar cambios porcentuales
de demanda y produccién, en el citado panel de comunidades auténomas, en
vez de cambios en niveles como serfa la especificaciéon tradicional en la lite-
ratura, y que corresponde a la especificaciéon original de Davis y Weinstein.
Esta versién del modelo se ha debido al propio concepto del HME, que im-
plica trabajar en términos relativos. Y tiene una justificacién empirica muy
importante puesto que permite controlar las posibles variaciones regionales en
la produccién que se pueden producir en un panel de datos. Esta necesidad no
existe en los andlisis de corte transversal con los que se realizan los contrastes
tradicionales. Asi, hemos contrastado la efectividad del incremento mé&s que
proporcional en la produccién de un bien que provoca el aumento en un deter-
minado porcentaje en la demanda de ese bien en una industria, definiendo las

variables en proporciones y no en niveles.

Asi, como resultado de la estimacién econométrica realizada hemos en-
contrado evidencia a favor de la presencia de HME en un mimero importante
de ramas productivas. En concreto en 5 de las 9 ramas analizadas: alimen-

tos, bebidas y tabaco; papel y artes graficas; pldstico, caucho, madera, corcho
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y mobiliario; productos de minerales no metélicos; y productos metélicos y
maquinaria. La importante evidencia de HME podria ser reflejo de la cre-
ciente apertura econémica exterior espanola durante los anos 60 y la posterior

integraciéon econdémica europea.

La potencial endogeneidad presente en las ecuaciones a nivel industrial,
que no en todas, parece derivarse de la construccién de las variables dentro de
cada rama, y no de su expresién en proporciones. Dada la posible sensibilidad
de los resultados a los instrumentos escogidos, hemos optado por corregir la en-
dogeneidad ecuacién a ecuacién (PANEL por industria), para un mejor control
de su efecto sobre los residuos, sin mezclar sobre éstos los efectos de la relacién
entre las ecuaciones. No obstante lo anterior, también nos hemos planteado
la posibilidad de estimar conjuntamente el sistema mediante un SURE (3SLS-
PANEL), de forma que se tengan en cuenta las posibles relaciones existentes
entre ecuaciones, que se derivan del hecho de que los cambios proporcionales
en la produccién o demanda de una actividad afectan a la proporcién de las
demads ramas. De la estimacién mediante SURE cabe esperar una mayor efi-
ciencia, pero no cambios significativos en los coeficientes, que inicialmente ya
son consistentes. De hecho, los resultados en términos de HME, en los que re-
side el objetivo principal del capitulo, son robustos a la técnica de estimacién

empleada (PANEL por industria o 3SLS-PANEL).

A continuacién, hemos analizado el efecto conjunto sobre el patrén de pro-
duccion de la especializacion derivada de las dotaciones de factores (modelo
Heckscher-Ohlin, HO) y de la evidencia obtenida en nuestro trabajo a favor del
tamanio de mercado (NGE), para explicar los determinantes de la localizacion
de la industria en Espana desde la década de los sesenta. Se puede apreciar

como de los sectores dénde existe sistematicamente HME, es decir, en alimen-
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tos, bebidas y tabaco, plastico, caucho, madera, corcho y mobiliario, productos
de minerales no metalicos, productos metédlicos y maquinaria, y papel y artes
graficas, en los cuatro primeros la Geografia Econémica tiene mayor importan-
cia a nivel regional. En el resto de sectores la mayor relevancia la tienen las
dotaciones de factores. Sélo hay una rama de actividad, papel y artes gréficas,
en la que hay evidencia de que HO y HME coexisten y se complementan a la
hora de explicar la localizacién de su produccién. En definitiva, Rosés (2003)
concluyé que en el siglo XIX las dotaciones de factores explicaban cerca del
85% de la variacién del output manufacturero; nosotros concluimos que hemos
aportado evidencia que permite afirmar que, desde la década de los sesenta,
han cobrado relevancia los factores acumulativos propugnados por la NGE, en
convivencia con las dotaciones de factores, como determinantes de la geografia

industrial en Espana.

En el segundo ensayo de la tesis, titulado Ezternal Economies as a Me-
chanism of Agglomeration in EU Manufacturing, hemos estudiado las exter-
nalidades productivas y su utilizaciéon para explicar procesos de aglomeracién
o concentracién geografica de la actividad en el espacio. Mds concretamente,
las fuentes de externalidades marshallianas explican la concentracién geogra-
fica de la actividad econémica gracias a la presencia de tres factores clave: un
mercado conjunto de mano de obra cualificada, vinculos de oferta y demanda
fruto de relaciones input-output (también llamadas externalidades pecuniarias
o estdticas) y, por ultimo, la existencia de desbordamiento tecnolégico conse-
cuencia del intercambio de informacién entre empresas préximas en el espacio

(conocidas como externalidades tecnolégicas o dindmicas).

Pues bien, en este ensayo se ha analizado el impacto de estas externalida-

des sobre el crecimiento de la productividad como mecanismo de aglomeracion.
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De este modo, mostramos cémo el crecimiento de la productividad depende
de las externalidades pecuniarias y tecnoldgicas, tanto interindustriales como
intraindustriales, nacionales o internacionales. Todo ello lo hemos contrastado
en la industria manufacturera, desagregado por actividades, en los paises de la
Unién Europea y para el periodo de informacién disponible, 1995-2002. Esta
manera de abordar el andlisis constituye una aportacién en si misma, ya que
aunque en la literatura existe evidencia al respecto, es todavia muy escasa y
procede de estudios de industrias concretas o andlisis agregados de la actividad

productiva.

Otra importante aportaciéon de nuestro trabajo es que estas externalida-
des a nivel internacional también juegan un papel importante como mecanismo
de aglomeracién. Habitualmente este andlisis se ha restringido a nivel regional
dentro de un pais, pero nosotros hemos encontrado mayor efecto de estas exter-
nalidades cuando consideramos su dimensién internacional. Asimismo, tam-
bién hemos contrastado cémo la geografia pone de relieve su efecto sobre la
productividad, puesto que las regiones mds alejadas recibirdan un efecto menor

de una misma externalidad que aquéllas con una posicién central.

Pasando ya a resultados concretos obtenidos, éstos pueden dividirse en dos
lineas. En primer lugar, si sélo consideramos las externalidades nacionales, se
confirma la incidencia positiva en el crecimiento de la productividad del trabajo
de las dotaciones factoriales en practicamente todos los sectores analizados, con
aparicién incluso de economias de escala en varios de ellos. Como salvedades,
en la industria de material de transporte no son relevantes las dotaciones de
factores pero sf las externalidades, y ni las dotaciones factoriales ni las exter-
nalidades nacionales son importantes en productos refinados del petréleo, lo

que parece logico al ser un sector del que se depende mucho del exterior.
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También es evidente la existencia de economias intraindustriales de es-
pecializacién en la mayorfa de las manufacturas, excepto en el mencionado
refinado del petréleo y en maquinaria y equipo. Las del tipo interindustrial de
diversificacién son, a su vez, relevantes, excepto en los productos de la madera,
en el refino de petrdleo y aceites derivados y en otros productos de minerales
no metdlicos. Asimismo, los vinculos interindustriales son sélo importantes
para los productos de la madera, productos quimicos y en metélicas bésicas
y productos metdlicos, indicando quizés la sensibilidad de estos sectores al

desequilibrio en sus relaciones interindustriales.

En segundo lugar, si consideramos las externalidades nacionales e inter-
nacionales conjuntamente, comprobamos cémo, nuevamente, la abundancia de
capital es significativa y positiva en todos los sectores excepto en material de
transporte. Esto puede implicar que los mecanismos de aglomeracién propug-

nados por la NGE juegan un papel muy importante en este sector.

Respecto a la especializacién internacional, ésta es altamente significativa
en casi todas las industrias y casi siempre acompanada por especializacion
nacional. Como salvedades, en primer lugar, papel, publicidad e imprenta,
caucho y plastico, y equipo 6ptico y eléctrico, sectores en los que la especial-
izacién nacional es importante pero no la internacional. En segundo lugar,
alimentos, bebidas y tabaco, refino de petréleo y aceites derivados, y otros
productos de minerales no metalicos, sectores que s6lo muestran significativi-
dad internacional. Es destacable comprobar cémo en un contexto internacional
las externalidades interindustriales nacionales cobran relevancia frente a la di-
versificacién nacional, que la pierde. Esto ocurre en sectores como refino de
petréleo y aceites derivados, piel y sus derivados, productos de la madera, y

maquinaria y equipo. Especial mencion merecen estas dos tltimas ramas de
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actividad porque en ellas todos los determinantes de aglomeracién son significa-

tivos cuando los efectos internacionales de una externalidad son considerados.

La perificidad es significativa en todos los sectores excepto en aquellos
que estdn sujetos a existencia de recursos naturales y, por tanto, a la dotacion
de factores: refino de petréleo y aceites derivados, caucho y plastico, otros

productos de minerales no metélicos y material de transporte.

En definitiva, hemos encontrado evidencia importante de especializacion,
mds que de diversificacién, en linea con la mayoria de la literatura existente
(De Lucio et al. 2002 y Henderson 2003). Y, a nivel tanto nacional como inter-
nacional, hecho que la literatura sélo encuentra en un contexto regional, lo cual
supone una diferencia a tener en cuenta como aportacion. Ademds, en linea
con Henriksen et al. (2001) las externalidades interindustriales nacionales son
robustas en industrias més sofisticadas, tales como metélicas bésicas y produc-
tos metélicos, equipo éptico y eléctrico, y material de transporte y, también,
en las menos tecnoldgicas cuando se considera el contexto internacional y la
perificidad. Por ello, es importante tener en cuenta este entorno ya que si no
se subestiman las externalidades nacionales, sobre todo en industrias de baja

tecnologfa.

Nuestros resultados son una contribucion al caso europeo, es decir, paises
desarrollados y geogréficamente préximos que se benefician de la integracion
econdémica que maximiza la movilidad de bienes y factores y minimiza los costes
de transaccion y transporte. Pues bien, comparando estos resultados con una
muestra internacional m&s heterogénea, llegamos a la conclusién de que la
integracién econémica parece ser relevante para que las externalidades actien
como mecanismo de aglomeracién. De todas formas, debemos ser cautelosos

con esta afirmacion por la ausencia de datos para una muestra m&s amplia de



134 CONCLUSIONES FINALES

paifses, hecho que incentiva una futura linea de investigacion.

Por 1ltimo, en el tercer ensayo titulado The Home Market Effect in the
Presence of Marshallian Externalities, hemos estudiado a nivel tedrico y de
forma conjunta los dos fenémenos econémicos clasicos de aglomeracién de la
produccién en un espacio fisico, examinados separadamente por la literatura:
el HME y la presencia de una externalidad marshalliana. A través de estos
procesos de aglomeracién, del incremento de la produccién en las variedades y
del aumento del saldo comercial, las externalidades podrian estar compensando
la tendencia a rendimientos decrecientes en la acumulacién de factores y con

ello posibilitando crecimiento a largo plazo.

Asi, hemos desarrollado un modelo sencillo en un contexto de rendimientos
crecientes, competencia monopolistica y costes de transporte, de tal manera
que en aquéllos pafses que aglomeran la produccién y concentran su demanda
en unos determinados bienes se produce el conocido HME. Hay dos paises,
Home y Foreign, y dos industrias, sin diferencias de tecnologia entre ellas. Es
precisamente entonces cuando la introduccién de una externalidad tecnologica
altera las consecuencias del HME sobre la acumulacién de la produccién y

sobre el patrén de comercio.

La existencia de este shock tecnolégico aumenta la productividad de al-
guna industria o de ambas, en uno de los dos pafses o en ambos a la vez.
También reduce el precio del bien al que afecta e incrementa la renta del pais
en el que tiene lugar. A este hecho hay que anadir el que exista mayor mer-
cado relativo o ventaja comparativa (origen del HME) en esa industria o lo
contrario, mercado menor o desventaja comparativa. Como es esperable, los

resultados son diferentes dependiendo en qué situacién nos encontremos.

En primer lugar, si el shock ocurre en el bien con ventaja comparativa en
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un sélo pafs, se da un fortalecimiento de la localizacién de la produccién de
dicho bien. Es decir, la externalidad refuerza la ventaja comparativa. Ademas,
se produce un efecto renta que actia como canal de transmision interindustrial
de crecimiento hacia el sector con desventaja comparativa y también aumenta
su produccién; el efecto final en el mismo dependera del resultado neto de
ambas fuerzas. Respecto al comercio, aumenta el saldo comercial total del
pafs, principalmente por mejorar las exportaciones netas del bien con ventaja

comparativa.

En segundo lugar, si la externalidad se da en el bien con ventaja compara-
tiva en los dos paifses, se van a ver reforzados los efectos de cada ventaja sobre
la localizacién, y el efecto renta va a ser practicamente nulo, puesto que ambos
paises crecen. El saldo comercial total apenas varfa, por cuanto el aumento
de las exportaciones netas del bien con ventaja comparativa queda compen-
sado con el aumento de las importaciones netas del bien con menor demanda

relativa.

En tercer lugar, si el shock tiene lugar en el bien con desventaja compara-
tiva en un solo pais las fuerzas son opuestas: por la externalidad se incrementa
la produccién del bien con desventaja comparativa y, por el efecto renta, se
produce una transmisién intersectorial hacia el bien con ventaja comparativa,
cuya produccién también aumenta. El saldo comercial total crece asimismo,
ya que aumentan las exportaciones netas del bien con ventaja comparativa por
el efecto renta y, disminuyen las importaciones netas del bien con desventaja
comparativa por el incremento de la renta y por la disminucién de la desventaja

comparativa.

En cuarto lugar, si la externalidad ocurre en el bien con desventaja com-

parativa en los dos paises implica, por un lado, la moderacién de la desventaja
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comparativa en cada pafs y, por otro, un crecimiento de la renta en ambos, por
lo que apenas existe un efecto renta en términos netos. La moderacién de las
desventajas comparativas supone un freno a la aglomeracién de la produccién
en ambos paifses atendiendo a la demanda relativa. El patrén de comercio se
verd modificado de modo que disminuyen tanto las importaciones como las
exportaciones netas de cada pafs y, en tanto en cuanto ambas disminuciones
se compensen, el saldo no variara.

En definitiva, los efectos sobre la localizaciéon de la produccién y sobre
el saldo comercial si se produce una externalidad pueden ser muy diferentes,
segun tenga lugar en una industria con ventaja comparativa o con desventaja
comparativa. En general, en linea con Rodriguez Clare (2007), la externalidad
unida a la ventaja comparativa refuerza los efectos del HME, pero si se da en
sectores con desventaja comparativa se modera la aglomeracién. La externa-
lidad implica, ademds, un crecimiento de la renta del pais que tiene lugar que
desencadena un efecto de transmisién interindustrial de la localizacién. Si esto
ocurre en un solo pais, el saldo comercial total aumenta. Si la externalidad
tiene lugar en mds de un pafs y en los sectores con ventaja comparativa, se
refuerza la aglomeracién de la produccién, y se modera cuando las industrias
tienen desventaja comparativa; ademds, las compensaciones de los flujos netos
de importaciones y exportaciones apenas alteran el saldo comercial de cada

uno de los paises.



References

[1] Davis, D.R., Weinstein, D.E., 1996. Does economic geography matter for
international specialization? Harvard Institute of Fconomic Research Wor-

king Paper 1773.

[2] Davis, D.R., Weinstein, D.E., 1999. Economic geography and regional pro-
duction structure: an empirical investigation. Furopean FEconomic Review

43(2), 379-407.

[3] Davis, D.R., Weinstein, D.E., 2003. Market access, economic geography
and comparative advantage: an empirical test. Journal of International Eco-

nomics 59(1), 1-23.

[4] De Lucio, J.J., Herce, J.A., Goicolea, A., 2002. The effects of externalities
on productivity growth in Spanish industry. Regional Science and Urban

Economics 32, 241-258.

[5] Henderson, J.V., 2003. Marshall’s scale economies. Journal of Urban Eco-

nomics 53, 1-28.

[6] Henriksen, E., Midelfart-Knarvik, K.H., Steen, F., 2001. Economies of scale
in European manufacturing revisited. Centre for Economic Policy Research,

Discussion Paper 2896, 1-30.

137



138 REFERENCES

[7] Krugman, P., 1980. Scale economies, product differentiation, and the pa-

ttern of trade. American Economic Review 70(5), 950-959.

[8] Rodriguez Clare, A., 2007. Clusters and comparative advantage: Implica-

tions for industrial policy. Journal of Development Economics, 82(1), 43-57.

[9] Rosés, J.R., 2003. Why isn’t the whole of spain industrialized? New eco-
nomic geography and early industrialization, 1787-1910. The Journal of Eco-
nomic History 63(4), 995-1022.

[10] Weder, R., 1995. Linking absolute and comparative advantage to intra-

industry trade theory. Review of International Economics 3(3), 342-354.



