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Agglomeration Premium and Trading Activity of Firms

Gabor Békés - Péter Harasztosi

Abstract

Firms may benefit from proximity to each other due to the existence of several externalities.
The productivity premia of firms located in agglomerated regions an be attributed to savings
and gains from external economies. However, the capacity to absorb information may depend
on activities of the firm, such as involvement in international trade. Importers, exporters and
two-way traders are likely to employ a different bundle of resources and be organised
differently so that they would appreciate inputs and information from other firms in a
different fashion and intensity. Getting a better understanding of such external economies by
looking at various types of firms is the focus of present paper. Using Hungarian
manufacturing data from 1992-2003, we confirm that firms perform better in agglomerated
areas and show that traders gain more in terms of productivity than non-traders when
agglomeration rises. Firms that are stable participants of international trade gain 16 % in
terms of total factor productivity growth as agglomeration doubles while non-traders may not
benefit from agglomeration at all. Results also suggest that traders' productivity premium is
most apparent in urbanised economies.
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Agglomeracios termelékenységi tobblet
és a kiilkereskedo vallalatok

Békés Gabor - Harasztosi Péter

Osszefoglald

A tanulmany azokat a pozitiv kiilsé hatasokat vizsgalja, melyekbdl a vallalatok egymashoz
valo foldrajzi kozelségiik miatt részesiilhetnek. Az agglomeracidos kornyezetben miikodd
vallalatok termelékenységi tobblete részben ezen el6nyok kihasznaldsanak tulajdonithato.
A véllalatok azonban nem képesek azonos mértékben felhasznalni az agglomeracio nydjtotta
elényoket. Egy kiilkereskedd vallalat egészen mas termelési tényezGket, més informaéciot
igényel, illetve azokat més keretek kozott és mas intenzitassal hasznositja, mint egy csak
belfoldi partnerekkel érintkezé vallalat. A kornyezet agglomeracids jellegébll szarmazod
elényoket a tanulmény a vallalatok kiilonboz6sége, kiilkereskedelemben val6 részvétele
alapjan kozeliti meg. A tanulmény a magyar feldolgozodipari vallalatokat 1992-t6] 2003-ig
tartalmaz6 panel adatbazis segitségével megmutatja, hogy a kiilkeresked§ véllalatok az
agglomeracié novekedésével aranyosan termelékenyebbek. A nem kiilkeresked6 véallalatok
esetében mindez nem mutathato6 ki. A kiilkereskedelmi tevékenységben stabilan résztvevék
16 szazalékkal termelékenyebbek egy kétszer stirlibb kornyezetben, mint a nem kereskedo
cégek.

JEL: F14, R12, R30

Targyszavak: agglomeracio, kiilkereskedelem, vallalati szint heterogeneitas



1 Introduction

It is a frequently observed feature of economic geography that firms appreciate
proximity to each other. Manufacturing belts, industrial clusters, cities or
science parks are all manifestations of this phenomenon. Sometimes, actual
geography, hills, rivers and sea-berth or the amount of sunshine will determine
firms’ locations. However, centripetal forces of modern economies stemming
from savings in transport costs, the collaboration of companies or various
Marshallian externalities will result in such agglomerated areas.

Gains from being close to others yield economic benefits. Firms in more densely
populated areas were found to be more productive (See Foster & Stehrer (2008)
and Combes et al. (2009)). While such a positive correlation between density
and productivity might stem from natural advantages, the productivity pre-
mia of agglomerations can be attributed to savings and gains from external
economies. Not all firms are expected to be able to enjoy such externalities,
and the capacity to absorb information may depend on activities of the firm,
such as involvement in international trade. Getting a better understanding of
such external economies by looking at various types of firms is the focus of
present paper.

These externalities were of course proposed by Marshall (1920), who identi-
fied input-sharing, labour-market pooling and localised technological spillovers
as key factors when examining cutlery manufacturers in England. External
economies and spillovers play an important role also in growth literature. FEn-
dogenous growth models following Lucas (1988) emphasise the role of knowl-
edge spillovers between firms as promoters of technological change and en-
gines of development. More recently in a survey Hanson (2000) identified three
broader channels that make more agglomerated regions more productive: (i)
proximity of other firms reduce transport cost and created increasing returns
to firms with fixed costs of production as in Krugman (1991), (ii) externalities
created by the density of the firms in the locality increase productivity, and
(iii) dense economic activity allows for a greater degree of specialisation.

The basic picture about the higher productivity of agglomerations can be
seized without firm level information through summary statistics, through re-
gional level data. Using a cross section of US county level data Ciccone &
Hall (1996) tested whether labour density affected productivity. They find
that doubling labour density increases labour productivity by 6% on average.
Using sub-regional data for a set of European countries (NUTS3-level data
for Germany, Italy, Spain, France and the UK), Ciccone (2002) repeated the
exercise and found that doubling the density of labour results in an average
increase of 5% in labour productivity. Dekle & Eaton (1999) estimate the ag-
glomeration effects would produce productivity growth in Japan only to find
that agglomeration explains 5.6% labour productivity growth in manufactur-
ing. More recently, Briilhart & Mathys (2008) estimate the effect of labour
density across European regions. Estimating the long run elasticity between
density and productivity on a panel of 20 FEuropean countries at NUTS-2 level,



they find it to be 13%. They argue that the higher elasticity found in CEE
countries can be partly attributed to the legacy of central planning concen-
trating industries near the capitals.

Despite the primarily microeconomic nature of agglomeration economies, pre-
viously mentioned studies investigate the effect of agglomeration economies
using regional level aggregate data and handle it as a black-box. However,
more recent studies imply, that external economies affect firm behaviour and
performance differently depending on the characteristics of the firm and the
extent of agglomeration.

On French firm level data Martin et al. (2008) have shown that agglomeration
economies have significant though nonlinear effect. Firms are more productive
in more dense environments only up-to a point, then productivity premia are
diminished by the increasing congestion effects. They also found that firms
especially benefit from the proximity of the firms in their own sector. Doubling
the sector employment size around a firm increases productivity by 4% on
average. Heterogenous response is underlined by Békés, Kleinert & Toubal
(2009), who show using Hungarian data that while the most productive firms
gain substantially from spillovers, the worst quartile of firms loose out on
higher presence of foreign firms.

In addition, on French data Combes et al. (2009) try to tell agglomeration and
selection apart. The study concluded that the observed productivity premia
across French metropolitan firms are not due to the selection of more produc-
tive firms but to agglomeration economies. They also show that agglomeration
effects increase with the productivity of the firm. Though the firm-level em-
pirical literature is only recently emerging, findings suggest that not all firms
benefit from agglomeration economies to the same extent.

Investigating clustering of Danish firms, Strgjer Madsen et al. (2003) find
significantly higher productivity across concentrated firms. However, wood
and textile manufacturing showed higher sensitivity to clustering than other
sectors.

Motivated by these results, the present paper intends to open up the black-
box of aggregation and to look more into the effects of firm level heterogeneity
to the assessment of agglomeration economies. Given the prevalence of evi-
dence suggesting how firms active in international trade operate differently
from non-traders in terms of using inputs or capital as well as in terms of
performance, the focus will be on the effect of agglomeration economies on
international traders. Importers, exporters and two-way traders are likely to
employ a different bundle of resources and be organised differently so that
they would appreciate inputs and information from other firms in a different
fashion and intensity.

Since Bernard & Jensen (1999)’s seminal empirical paper on U.S. exporters,
many have documented that trading activity is a rare and rather concentrated
activity. Also, firms engaging in international trade, besides the fact that their
products cross national borders, are different from non-trading firms in many



aspects. These firms employ more and better skilled workers, pay higher wages
and are more productive than firms selling within borders only. Many of these
differences related to the operation of the firms were found and documented
both for the U.S. and European countries, for example Bernard et al. (2007)
or Mayer & Ottaviano (2008).

While new economic geography and trade models (Krugman 1991, Ottaviano
et al. 2002) explain the unequal spatial distribution of economic activity and
international trade together, recent empirical literature on trading firms gives
little guidance on the relationship between trading behaviour and agglom-
eration. We know, that international traders evaluate many location related
factors differently. Indeed, traders are better off being in the proximity of first-
geography factors such as national borders or bodies of water. As shown by
Koenig (2005), French overseas exporters tend to locate near those cities and
ports that provide access to their respective partner countries. We know less
about the so called second-geography factors: proximity of other firms and
density of economic environment.

This paper focuses on the agglomeration-productivity relationship by looking
at the productivity premia of firms and investigates if certain firms, those
who are active in international trade, behave differently. In other words, our
central questions are if internationalised firms showed different performance in
more densely populated environments and whether one could see a difference
in their agglomeration premia with respect to non trading firms.

The rest of the paper is organised as follows. In Section 2 we argue why in-
ternational traders might benefit from agglomeration economies. Section 3
introduces the data and discusses basic spatial issues. Section 4 discusses em-
pirical strategy and estimation methods. Section 5 estimates whether trading
firms are more productive in more agglomerated environment. We find that
trading firms show higher productivity in agglomerations, while no evidence
of agglomeration economies are found across nontrading firms. Section 6 tries
to identify the possible sources of the relatively higher productivity of traders
in agglomeration by disentangling agglomeration into localisation and urban-
isation and sees which correlates more with the productivity of trading firms.
Results suggest, that larger part of the observed premium of traders is due to
urbanisation economies.

2 Mechanics of Agglomeration

Agglomeration economies, as externalities to firms, are in fact sums of many
individual externalities reinforcing each other. These are in most cases ob-
servationally equivalent, implying that its different channels are more likely
to be distinguished theoretically than empirically. As Rosenthal & Strange
(2004) put it: it can be shown that agglomeration economies whose sources
are knowledge spillovers, labour market pooling, or input sharing all manifest
themselves in pretty much the same way.” (p. 2146) Though, we do not as-



sess the contribution to agglomeration effects of these channels individually,
this section provides a deeper insight into the agglomeration externalities and
discusses what is special in international traders.

2.1 Agglomeration forces

Input sharing: In a dense economic surroundings, individual firms have abun-
dant opportunities for both the local outsourcing of inputs and the distribution
of output, thus reducing transportation costs. In the case of scale economies,
upstream firms are able to procure their inputs more cheaply if they express
demand in a more dense environment. That is, downstream firms in concen-
trated industry locations will be able to outsource their input needs, which
creates a higher level of vertical disintegration. The love of input variety is not
necessarily limited to one industry, but also applies to the interplay between
many. This feature of increasing returns in intermediate inputs lies at the core
of monopolistic competition models of economic geography and trade (see e.g.
Ciccone & Hall (1996), Abdel-Rahman (1988)).

Labour market externalities: In agglomerations firms have access to established
pools of labour that are both specialised and deep, thus minimising costs asso-
ciated with search and training. In more urban environment education tends
to be of better quality and due to the larger number of people development of
special skills is more possible. Urban areas not only provide better skilled and
more specialised workers, but also allow for better on-the-job human capital
accumulation as pointed out by Glaeser & Mare (2001). This implies that firms
will more likely find the employee of their needs and thus better employment
matches are created. Additionally, if a larger pool of employees are available,
firms do not have to keep up ineffective matches. As shown by Bleakley & Lin
(2007) workers have lower searching cost and lower tendency to leave their
own sector in denser labour markets.

Knowledge spillovers: Concentration of firms is thought to enhance the pro-
duction of knowledge and increase spillovers, via face-to-face exchange of tacit
knowledge or through the mobility of human capital between firms. Knowl-
edge spillovers are central element of innovation and R&D activity and eco-
nomic development. Marshall (1920) described fertility of spillovers in book
IV, chapter X. §3. as: ”if one man starts a new idea, it is taken up by others
and combined with suggestions of their own; and thus it becomes the source of
further new ideas.” If knowledge is tacit knowledge spillovers might be subject
to geographical boundaries. The propagation of tacit knowledge requires face-
to-face communication and is hard to capture of codify. Audretsch & Feldman
(2004) and Jaffe et al. (1993) use patent citations as the result of knowledge
spillovers to grasp the phenomenon. They find that R&D activity is rather
localised across the U.S.



2.2 What is special in trading firms?

These agglomeration effects do not benefit all firms the same extent. Sensitiv-
ity to agglomeration economies depends on the scale of operation, the special
skill and production-technique needs of the firms, and the degree to which the
firm is part of a vertically disintegrated production process. We argue that
international traders particulary benefit from the aforementioned channels.

Better factors of production: Competing internationally is a demanding task
for domestic firms. Innovation in product quality and services is essential to
survive the competition. Firms in a dense economic environment have a bet-
ter chance to find matching, either domestic or foreign input to their produc-
tion process, which makes the firm more productive and able to export its
own products. Furthermore, dense economies and/or industrially specialised
regions provide better matching labour force in terms of skills and higher qual-
ity of human capital, which increases firm performance. When explaining the
relative small ratio of Colombian exporters, Brooks (2003) finds that insuf-
ficient level of product quality plays important role. More recently, Imbriani
et al. (2008), investigating export propensity of Italian firms, find that product
quality gives strict ordering to firms in trading activity.

Meeting Scale requirements: Entering an international market implies that
higher than local or domestic demand concentrates in a firm or in a re-
gion. This is especially true in the case of Hungary, a small open economy,
where exporters in most cases sell to larger than local markets. In order to
be able to compete abroad the scale requirements are substantial. Agglomer-
ation economies - via input sharing - are able to create sufficient backward
linkages, such that other firms find it more profitable to supply. Additionally,
local outsourcing of parts of the production process is more likely.

Knowledge to trade: The fixed cost of international trade is often referred to
as that of marketing, repackaging, finding distribution channels. These cost
depend on the information availability on the foreign market at the place of
production. Knowledge spillovers on the techniques of trade in an agglomer-
ated environment tend to reduce these cost. For example Lovely et al. (2005)
investigate the location of exporting firm headquarters in the U.S. They find
that firms that export to not easily accessible countries tend to locate in each
others proximity. Also, trade related tacit knowledge is more likely to circu-
late better in dense environments. In a recent study on tacit export knowledge,
Soon & Fraser (2006) interviewing Australian exporters, find that information
on overseas business opportunities and on variations in export customer pref-
erence is a valued and not easily accessible information for managers.

FExport Spillovers: The idea of export spillovers are connected to the previous
point. It asks whether the presence of other traders in the vicinity (mainly
multinationals and FDI) affects extensive or intensive margin of trade of the
local firms. Aitken et al. (1997) examine Mexican plants’ export behaviour and
find that propensity to trade is positively affected by the presence of multi-
national firms in the same location, but is not affected by general exporter



presence. On Colombian, Mexican and Moroccan data Clerides et al. (1998)
find evidence of positive regional externalities. Most trading manufacturers
are multi-product firms and handle complex processes. For example, on aver-
age Hungarian manufacturers export 7 and import 20 different HS6 category
products. This presupposes advanced management and learning skills, higher
absorption capacity. That is international traders are more able to harness
technology and knowledge spillovers. The empirical evidence on this between
traders’ spillovers are, however, mixed. For example Bernard & Jensen (2004)
find that for US exporters the spillovers from other exporting firms are negli-
gible, while Kneller & Pisu (2007) investigating export spillovers from FDI on
UK data find that the presence of foreign multinationals in the same industry
or region affect positively the intensive and extensive margins of trade.

Import Spillovers: Just as in the case of exporting activity, firms also might
draw benefit from proximity of importers. Finding appropriate and reliable
suppliers might be costly and local information spillovers can effectively lower
fixed costs related to search. While there is growing evidence on the positive
effect of imports on productivity see e.g. Halpern et al. (2009) or Acharya &
Keller (2008), to the authors knowledge local import spillovers have been so
far neglected by the literature and evidence is limited.

3 Data Description

The empirical analysis uses a panel of Hungarian manufacturing firms from
1992-2003 with very detailed firm level information on balance sheet and trad-
ing activity. The panel contains on average 15000 firms yearly? of the manu-
facturing sectors ranging from 17 to 37 of the EU’s NACE 2 digit classifica-
tion. For detailed description of the dataset see Békés, Murakozy & Harasztosi
(2009).

3.1 Hungarian geography

The balance sheet information provides the necessary variables to estimate
productivity by value added or total factor productivity (TFP). It gives further
information on firm size and whether the firm is owned by a foreign owner.
The balance sheet data has been merged with customs information, thus, we
see whether a given firm is engaged in exporting or importing activity in the
given year. In this study we will refer to a firm being a trader in a given year
if it is either exporting or importing.

The geography data point to the locations of the headquarters of the firms.

2 From 2000 to 2003 the number of firms drops in our panel as very small firms are
missing in that period. To correct for this sampling anomaly, we drop firms with
less than 5 employees from all years of the data.


























































































9 Appendix of Tables and Graphs

Fig. 4. Spatial distribution of Manufacturing Productivity 1999
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Fig. 5. Spatial distribution of Manufacturing Density 1999
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Table 10
Basic Geographical Description

County Area (km?) Population
(mean) Num.Districts

Budapest 525 1865321 1
Baranya 4430 406600 8
Bécs-kiskun 8445 540004 10
Békés 5631 398598 6
Borsod-Abatj-Zemplén 7247 741667 11
Csongrad 4263 426202 7
Fejér 4359 424703 7
Gyor-Moson-Sopron 4208 432209 6
Hajdd-Bihar 6211 547807 7
Heves 3637 326300 6
Komérom-Esztergom 2265 313982 7
Nograd 2544 220236 6
Pest 6393 1021686 14
Somogy 6036 335456 9
Szabolcs-Szatmar-Bereg 5937 574007 10
Jasz-Nagykun-Szolnok 5582 416675 6
Tolna 3701 247895 5
Vas 3336 269367 9
Veszprém 4493 371070 9
Zala 3784 298131 6

4651 508896 7.5
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Table 11

Micro-region characteristics

MR avg. avg. avg. area MR avg. avg. avg area

Pop. manuf. N. of (ha) Pop. manuf. N. (ha)

empl. firms empl. of
firms

Ajka 60584 5651 72 74344 Mezékovacshaza 48823 471 11 93355
Aszéd 36011 1035 41 30907 Mez&kovesd 47021 1086 30 77048
Baja 78086 3466 107 118996 Miskolc 277565 14984 378 101757
Baktaléranthéza 23302 429 10 31800 Mohé&csi 54322 2452 67 87944
Balassagyarmat 43322 1717 45 53188 Monor 36650 303 28 23573
Balatonalmadi 24719 3441 40 28649 Mosonmagyarévar 71521 7333 128 93070
Balatonfiired 21769 142 22 31847 Maétészalka 66579 1826 30 62474
Balmazijvéros 30549 645 11 73122 Moér 28165 4184 34 29456
Barcs 26846 790 28 69647 Mérahalom 16839 40 6 41172
Berettyduijfalu 66177 1811 41 137231 Nagyatdd 28823 545 21 64707
Bicske 34701 440 24 61872 Nagykanizsa 83951 3562 71 89254
Bonyhdd 30873 2781 37 37756 Nagykallé 32027 693 21 37741
Budapest 1905661 188280 6899 52516 Nagykéta 72674 1198 43 77945
Budadrs 110334 5073 340 20791 Nyirbéator 44369 577 24 69595
Bécsalmas 18426 424 8 38109 Nyiregyhdza 214818 9329 309 143814
Batonyterenye 27803 1308 32 27839 Oroshéza 66040 3810 72 84858
Békéscsaba 167954 8326 185 141581 Oroszlény 28683 1382 21 19936
Cegléd 116920 3291 123 123403 Paks 48957 2072 44 75687
Celld6mdlk 27297 3064 29 47420 Piliscsaba 75344 3550 222 37991
Csenger 14176 573 9 24658 Polgar 14678 91 8 38387
Csepreg 11407 318 14 19683 Papa 64053 3776 73 100140
Csongrad 25403 1557 20 33924 Pészté 34134 597 34 55165
Csorna 36514 1266 26 63276 Pécsi 206231 10890 397 94848
Csurgé 19200 663 12 49619 Pécsvaradi 11214 173 13 20014
Dabas 39645 1152 63 49870 Pétervésdira 22949 375 13 42626
Debrecen 290521 16847 383 153196 Piispokladény 52653 890 28 95352
Dombévér 35222 1325 41 50947 Réckeve 107418 3754 260 62846
Dorog 39919 1727 52 23270 Rétsag 25078 1057 30 43502
Dunakeszi 57091 2989 124 10308 Salgétarjan 70035 6871 95 46980
Dunadjvéros 109920 11741 127 75067 Sarkad 26739 238 6 54661
Edelény 35780 645 20 73935 Sellye 13424 142 5 41056
Eger 96729 6551 150 74104 Siklési 35855 613 27 62410
Encs 35031 557 9 79612 Siéfok 47056 637 46 62783
Enying 24674 81 5 48090 Sopron 90744 6743 153 85737
Esztergom 54478 7748 129 30486 Szarvas 42455 2688 42 73982
Fehérgyarmat 38858 711 15 69641 Szeged 206262 10392 355 87598
Fonyéd 28097 1006 36 42887 Szeghalom 48271 958 20 114670
Fiizesabony 37093 848 22 66939 Szekszard 89506 4149 114 103027
Gyaél 89955 2392 126 43284 Szentendre 63226 2819 204 34262
Gyér 170880 19304 336 72735 Szentes 46490 1618 36 81388
Gyongyos 76900 1012 18 73344 Szentgotthard 15363 2163 26 23344
Gardony 32318 417 28 37890 Szerencs 63546 724 42 83676
Godolls 103616 7494 186 44961 Szigetvari 28263 722 20 66887
Hajdibo6szérmény 59222 3677 64 73106 Szikszd 19802 47 3 31165
Hajdtszoboszld 33295 730 33 50674 Szob 12384 429 16 31486
Hatvan 56403 2697 91 36955 Szolnok 122525 9847 204 87752
Heves 36992 1552 47 69779 Szombathely 115111 13386 210 64636
Hédmezévasarhely 61060 5060 111 70782 Szécsény 20380 1492 23 27741
Jédnoshalma 17896 622 14 39914 Székesfehérvar 163377 17441 313 118133
Jészberény 88411 6757 96 116146 Sarbogard 30148 1042 8 65368
Kalocsa 56803 1725 63 102903 Sarospatak 28370 1018 31 47760
Kaposvar 123577 4553 126 157474 Sarvar 37563 3676 28 59029
Kapuvar 25833 1756 28 38271 Sasdi 16177 449 22 38387
Karcag 77238 3801 90 138360 Satoraljatujhely 44391 3288 32 71158
Kazincbarcika 66189 5047 44 50375 Stimeg 16524 510 15 30640
Kecskemét 163329 9347 339 148318 Tab 17201 1650 14 47962
Keszthely 46359 2196 40 50456 Tamaési 43323 1966 40 102613
Kisbér 21270 650 28 51075 Tapolca 38107 829 34 54021
Kiskunfélegyhdaza 52416 3716 63 81072 Tata 38881 1610 94 30678
Kiskunhalas 46876 1398 58 82635 Tatabdnya 88972 3905 174 33166
Kiskunmajsa 16932 892 21 39192 Tiszaftired 41934 799 17 84661
Kiskdros 58125 1548 69 113033 Tiszavasvari 28534 2786 11 38167
Kistelek 19498 75 10 41020 Tiszadjvéaros 46750 6196 54 53274
Kisvérda 69564 1267 23 52835 Tét 30572 758 18 55778
Komlé 42590 1766 60 31462 Torokszentmiklés 47022 1093 34 60332
Komérom 41181 1448 58 37898 Vasvar 15938 593 10 37414
Kunszentmiklés 30676 873 24 80281 Veszprém 86130 7820 181 65670
Kunszentmérton 40238 855 23 70923 Vac 71056 5074 126 47720
K&szeg 17812 2358 19 18505 Viarpalota 37459 3869 34 27045
Koérmend 22502 950 17 33091 Vasarosnamény 37626 699 17 62940
Lengyeltéti 12193 141 8 27095 Zalaegerszeg 105617 8273 166 99270
Lenti 24386 1242 33 66311 Zalaszentgrét 18967 1077 26 32712
Letenye 19602 358 16 40409 Zirc 26455 410 18 48904
Maké 51303 1648 33 70385 Ozd 76815 3418 60 54957
Marcali 32942 1453 27 81409 Oriszentpéter 7577 670 11 30523
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