A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Moéhlmann, Jan; Ederveen, Sjef; de Groot, Henri L.F.; Linders, Gert-Jan M.

Working Paper

Intangible Barriers to International Trade: A Sectoral

Approach

Tinbergen Institute Discussion Paper, No. 09-021/3

Provided in Cooperation with:

Tinbergen Institute, Amsterdam and Rotterdam

Suggested Citation: Mohlmann, Jan; Ederveen, Sjef; de Groot, Henri L.F.; Linders, Gert-Jan M. (2009) :
Intangible Barriers to International Trade: A Sectoral Approach, Tinbergen Institute Discussion
Paper, No. 09-021/3, Tinbergen Institute, Amsterdam and Rotterdam

This Version is available at:
https://hdl.handle.net/10419/86986

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/86986
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

T12009-021/3
Tinbergen Institute Discussion Paper

U Intangible Barriers to International
Trade:
A Sectoral Approach

Jan Moéhlmannab

Sjef Ederveenc

Henri L.F. de Grootabd
Gert-Jan M. Linders?

2 Dept. of Spatial Economics, Faculty of Economics and Business Administration, VU University
Amsterdam,

b CPB Netherlands Bureau for Economic Policy Analysis, The Hague;

< Ministry of Economic Affairs, The Hague,

d Tinbergen Institute.



Tinbergen Institute

The Tinbergen Institute is the institute for economic
research of the Erasmus Universiteit Rotterdam,
Universiteit van Amsterdam, and Vrije Universiteit
Amsterdam.

Tinbergen Institute Amsterdam
Roetersstraat 31

1018 WB Amsterdam

The Netherlands

Tel.: +31(0)20 551 3500
Fax: +31(0)20 551 3555

Tinbergen Institute Rotterdam
Burg. Oudlaan 50

3062 PA Rotterdam

The Netherlands

Tel.: +31(0)10 408 8900
Fax: +31(0)10 408 9031

Most Tl discussion papers can be downloaded at
http:/ /www.tinbergen.nl.




Intangible barriersto international trade: A sectoral approach
Jan Mohimanf®, Sjef Ederveeh Henri L.F. de Grodt%and Gert-Jan M. Lindets

% Department of Spatial Economics, VU University Aerdam
® CPB Netherlands Bureau for Economic Policy Analy$he Hague
¢ Ministry of Economic Affairs, The Hague

4 Tinbergen Institute, Amsterdam-Rotterdam

Abstract

This paper studies the importance of intangibleiber to trade in explaining variation in
disaggregate international trade. The analysiaset on a sample of 55 countries for the year
2000. We explicitly focus on the importance of ingional and cultural dimensions of
distance. Our results reveal there is substant#érbgeneity in the impact of intangible
barriers for different product groups. More spesifiy, we find that cultural differences do
not affect total trade significantly, whereas tradehomogeneous goods is significantly
negatively affected. A possible explanation forstipattern is that the substitution effect
between trade and FDI is stronger for more diffeated products.
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1. Introduction

International trade flows have increased impre$girethe last few decades. Data from the
United Nations, which have been edited by Feerettad. (2005), suggest that the aggregate
nominal value of reported international trade iased from about 130 billion USD in 1962 to
more than 6.5 trillion USD in 2000. This correspsiid an annual growth rate close to 11%.
With an estimated world population of about 6 bitlin 2000, this implies that international
trade per capita was over 1,000 USD or about 15%efaverage Gross Domestic Product
(GDP) per capita.

The growing importance of international trade hestio an increased need for sound
analyses of its determinants. The gravity model ibesn the workhorse model to explain
international trade flows for nearly half a centimgw. The main idea behind this model is
that the magnitude of bilateral trade flows carekplained by the economic size of the two
trading countries and the distance between thenar(ldeff, 1998). The model has sound
theoretical foundations, yields almost invarianphausible parameter estimates and has a
strong explanatory power.

Although the basic framework of the gravity modeblunaltered throughout the years,
new insights have contributed to its increasing ybaqity by improving its theoretical
underpinnings (see, e.g., Feenstra, 2004) and ssidgeeconometric issues concerning the
correct specification of the model (see, e.g., Asde and Van Wincoop, 2004). These
include the correct specification of the multilateresistance (price) effect, the specification
of panel gravity equations and the treatment odx@tued bilateral trade flows.

Despite the rapid growth of trade and the populscussions on the ‘death of
distance’ (e.g., Cairncross, 1997; Friedman, 200&)y studies estimating gravity equations
of bilateral trade confirm that the impact of gemqgic distance is still large and has not
shown a clear tendency to decline over time (diggders, 2006; Disdier and Head, 2008).
Thus, distance still matters for the patterns afdér Given the decline in transport and
communication costs over time, this finding prowdsupport for the view that intangible
trade barriers are persistent and are importarkpiaining the resistance to trade (Obstfeld
and Rogoff, 2000; Anderson and Van Wincoop, 2004).

Substantiating the effect of intangible trade leasrihas been another important recent
extension of the gravity model. Most of the earlawty model studies consider only
geographical distance. However, it is likely there are significant additional costs involved
in trading besides transport costs. Deardorff (2G04gests that the current amount of global

trade is far below the level that would prevailrénsport costs were the only costs of trading.



Furthermore, Trefler (1995) and Davis et al. (19879 that the factor proportions theory of
trade would predict trade flows that are missimgnfractual observations. They argue that
home bias in preferences may explain this ‘myst#rynissing trade’. The missing trade
flows might partly originate from alternative dingons of distance in trade. These other
dimensions of distance could include cultural anstiiutional distances. Den Butter and
Mosch (2003) and Anderson and Van Wincoop (2004)esthat the transaction costs of
trading can include many aspects including trartspasts, tariffs, search costs, information
costs regarding the product and the reliabilityhaf trading partner, and contract enforcement
costs. These transaction costs are likely to irseresith the cultural gap between countries
because firms will have less knowledge about foraigltures and markets. Moreover, the
costs of negotiation will be higher when the tradpartners do not speak the same language
(cf. Anderson and Marcouiller, 2002). This is whynma recent studies include measures for
cultural and institutional distance (see, for exeEmpPen Butter and Mosch, 2003; De Groot
et al., 2004; Linders et al., 2005) in their gravitodel specifications.

What has remained unchanged in the applicatiorh@fgravity model is the strong
focus on total trade flows. This is surprising,there are good reasons to believe that the
effects of distance and GDP on the value of bigtaade differ between different product
groups. An important exception is the seminal stddy Rauch (1999) in which a
network/search view of international trade is deped. He argues that search costs present a
major barrier to trade in differentiated productd)ereas distance only increases transport
costs for trade in homogeneous products withounhcppally preventing trade. These
hypotheses are empirically tested by estimating etsodor both homogeneous and
heterogeneous products, providing empirical supiporthe hypotheses.

In this study we build on the work of Rauch (1999)estimating the gravity model
for different product groups. We improve and extdrsl empirical work in a number of
directions. First, we incorporate new econometnisights. More specifically, we use the
Heckman selection model to estimate the gravityaggn. This model is able to deal with
zero trade flows in a more satisfactory way, whlcomes particularly relevant when
studying disaggregate trade because of the inatealssence of trade of specific products
between pairs of countries. Second, we use a broae on the different dimensions of
distance. Rauch (1999) hypothesises that networks am important factor in trade
transactions. and that a common language or a dlwalenial history will make networks
more likely to exist. Besides geographical distafit@uch uses a dummy variable indicating

whether two countries share a common languagesbaged colonial history to test this view.



However, this variable does not capture the idea titansaction costs increase when firms
have less knowledge about foreign cultures and etsréue to cultural differences. In this
study we include additional cultural indicators test this hypothesis as well. Third, we
explore the importance of using different prodwetiegories for the parameters of the gravity
equation. For that purpose we extend the analysiRamch by exploring the impact on
different sectors of the economy and on specifadpcts. In addition we use data covering a
more recent time period (viz. 2000).

The remainder of this paper is organised as follol¥ge next section discusses the
basic concept of the gravity model for bilateralde. Section 3 elaborates on the importance
of intangible barriers to trade, with a speciald®on cultural and institutional distance. Data
and estimation method are discussed in Sectioretidh 5 presents the results. This section
consists of three parts. The first part strictiidws the distinction made by Rauch (1999)
between homogeneous and heterogeneous productoasiders the impact of more recent
data and different estimation techniques on the resylts obtained by Rauch. The second
part focuses on the importance of intangible besrie trade. The last part applies the gravity
model to more detailed product groups. Finally,tisec6 presents the conclusions and

provides some further discussion.

2. The gravity model in international trade

The gravity model of bilateral trade has becomenbehorse model of applied international
economics (Eichengreen and Irwin, 1998). It wagioally inspired by Newton’s gravity
equation in physics, in which the gravitationalcies exerted between two bodies depend on
their mass and distance. The basic idea of graatybe used to model spatial interaction in
social sciences as well. The gravity model has hesa extensively in regional science to
describe and analyse spatial flows of informatigmpds and persons (see, e.g., Greenwood,
1975; Nijkamp and Reggiani, 1992; Isard, 1999), avab pioneered in the analysis of
international trade by Tinbergen (1962), Péyhori&68) and Linnemann (1966).

The traditional gravity model relates bilateraldgaflows to the GDP levels of the
countries and their geographic distance. The legtI&DP reflect the market size in both
countries, as a measure of ‘economic mass’. Th&ehaize of the importing country reflects
the potential demand for bilateral imports, whilB®sin the exporting country represents the
potential supply of goods from that country; gepipia distance reflects resistance to
bilateral trade. The familiar functional form frgohysics is then used to relate bilateral trade

to these variables of economic mass and distance.



Usually, the gravity equation is expressed in lagaric form, for the purpose of

empirical estimation. The basic gravity equaticsgdiin estimation, then looks as follows:
InT; =InK+alnY; +BIny, +AInD; +M; +6,CD; +6,ID; +¢;, (1)

whereT;; stands for exports from countryto countryj; K is a scalary; andy; represent the
product of GDP and GDP per capita of countandj; andD;;, CD; andIDj; reflect physical,
cultural and institutional distance between thentnes. The matriXV; contains additional
variables that may affect the ease of trading daiddly, such as a common border, linguistic
or colonial links, and common trade bloc membergiipch as the EU and NAFTA). In
specifying this basic structure of the model, weyddy follow the model set out in Rauch
(1999). In estimating the model, we conform as maspossible to the country sample of
Rauch (1999). This serves to facilitate the conguawiof results. Our key parameters of
interest ard); and0, capturing the effect of, respectively, culturatlanstitutional distance on
trade. Finally,g; is a disturbance term that reflects the impacbtbler factors (assumed
orthogonal) that have not been included in the rhode

The recent literature has provided extensions tothleeretical foundations of the
gravity model (see, for example, Anderson and Vamaddbp, 2003; Feenstra, 2004;
Anderson, 2007). This has resulted in a modificabbithe gravity equation (1), to account
for omitted variable bias related to the omissidmultilateral resistance ternt3 and P,
which are themselves a function of all regressorabdes (e.g.Yx, Y1 , Mx andDy) for all
countriesk andl.

The resulting equation, also indicated as the thigategravity equation, is of the

form:
INT, =InK +aInY, + BIny, +AInD; +M, +6,CD, +6,ID; -InR*? -InP"™ +¢,, (2)

wherec stands for a preference parameter (in the theatederivations equal to the elasticity
of substitution between goods from different cowesly. Because the logged multilateral
resistance terms are non-linear functions of theéalbes and parameters in the model, this
gravity equation cannot be estimated by OLS. A nemdd solutions has been proposed for
estimation. In our analysis, we will proceed ireliwith Feenstra (2004) to estimate a gravity

equation in which the multilateral resistance terams estimated as country-specific fixed



effects. We assume that trade costs are symmietipptying that we assume the existence of a

single country-specific multilateral resistancentéor each countr§.

3. Multidimensional distance: institutions, culture and trade

The point of departure for our analysis is the obmton that trade costs are important to

understand the patterns of bilateral trade. Bitdtezsistance to trade can arise from formal
barriers (tariffs, NTBs) and transport costs, babdlom informal barriers such as differences
in institutional quality and in cultural norms awnalues. Moreover, these barriers to trade may
be more important for some products than for oth&hss paper focuses on these intangible
barriers to trade, and asks the question: ‘Do tutgtinal and cultural distance affect trade

differentially across different (groups of) prods®t

3.1 The network view on trade

To understand how trade patterns evolve, recentarelsepoints at the importance of
networks, rather than atomistic markets (e.g., Rat®99; 2001). The search/network view
starts from the observation that a majority of jpicid is not traded on organized exchanges.
Therefore, search processes are important in ocdenatch buyers and sellers. Networks
serve to facilitate the search for suitable tradetners. As a result, understanding the
characteristics and development of networks is nt@pd to explain the observed patterns of
trade.

Rauch (1999) classifies products according to pcodype. Homogeneous products
differ from differentiated goods in the use of ‘tkeis’ as opposed to ‘networks’ for
exchange. Homogeneous goods can be compared ertyusn the basis of price differences.
Several homogeneous products are traded on an inegaexchange where supply and
demand directly confront and match. Many other hgeme@ous products are sold on a
decentralized market where the ‘invisible hand'tié price mechanism takes care of co-
ordination. Although not frictionless, matching easbles a perfectly competitive centralized
market, where the comparison is based on pricéiseasnly relevant characteristic. For these
products, reference prices are often publishedstithting that the price mechanism guides
allocation through the possibility for internatibnarbitrage of price differences.

Differentiated products cannot be compared on th&shof prices alone. Price differences

2 Allowing for asymmetric trade costs, hence diffgrmultilateral resistance terms for exports angdorts, does
not lead to major changes in the OLS estimatiorthWie Heckman selection model we had to rely simgle

indicator of multilateral resistance per country fechnical reasons, since a solution could notdsehed
otherwise.



must be adjusted for differences in characteristind quality between the varieties. The
relative importance of the various characteristders across countries depending on the
available supply and preferences that prevail (Ra@899). In the end, each variety has its
own unique blend of characteristics. The productbranded’, and has its own supplier.
Because of the difficulty of comparing differen@dtproducts, differentiated products cannot
be traded on organized exchanges. Moreover, infiiom&osts are so high that international
arbitrage by specialized traders across varieiasot feasible either. Instead, differentiated
products are traded through networks by searchnaatdh between traders, customers and
suppliers. Rauch (1999) argues that the processath is facilitated by factors that improve
the information flow and knowledge of foreign maskeHe refers to shared language,
colonial links and geographical proximity as seagclabling factors, because they increase
bilateral familiarity and decrease ‘psychic dist@nsee Frankel, 1997).

Rauch (1999) identifies three product groups th#ect the ‘network versus market’
distinction in trade. Homogeneous products comptige groups: products traded on an
organized exchange and reference-priced artiches;third group consists of differentiated
goods. The network theory of trade hypothesizesdbatch costs are most important for the
pattern of trade in differentiated products andsteanportant for organized-exchange
products.

3.2 Insecurity of property and trade

An alternative explanation for unobserved tradetdscuses on variation in institutional
effectiveness across countries. A poor instituti@ravironment, in terms of property rights
protection and contract enforceability, entails atage externalities for private transactions
and consequently raises transaction costs. As altrdbe quality of governance is an
important determinant of economic growth and dewlent (see, e.g., Olson, 1996).
Institutional economics has recently been extendeathe field of international economics
(e.g., Wei, 2000; Anderson and Marcouiller, 2002xitD 2004). This approach states that
insecurity of property and contract enforcementasgs high costs on trade. Rodrik (2000)
argues that the transaction-costs problem of contenforcement is aggravated for
international trade, compared to domestic exchalmgernational trade involves at least two
jurisdictions, which makes contract enforcement endifficult. This discontinuity in the
political and legal system increases uncertainty #re risk of opportunistic behaviour by
either party to the exchange. Accordingly, differes in the effectiveness of legal and policy

systems in providing law and order, securing catesforcement and facilitating trade is an



important determinant of bilateral trade costs.i®s the level of the quality of institutions,
the similarities of institutions between two cougsr could also affect bilateral trade costs.
With more similar institutions enforcement of imational contracts is easier and uncertainty
is reduced (see, for example, De Groot et al., 2004

In this paper, we investigate whether the impaadtitierences in institutional quality
on bilateral trade depends on the type of produat is being traded. We would generally
expect the costs of insecurity and differences ontract enforceability to be lowest for
organized-exchange products. Specialized traderslis@rsify systemic risk of opportunistic
behaviour by ordering from many different supplievathout any concern left for final
customers. For reference-priced commodities, thexd rier more case-specific search raises
search costs and creates an incentive to entercloger relations. Trade will increasingly
avoid environments with very different institutidrsettings. The largest effect is expected for

trade in differentiated goods.

3.3 Cultural differences as trade barrier

Many studies have extended the basic trade-flowityr&quation with (dummy) variables
indicating whether the trading partners share ansomlanguage, religion, and/or colonial
past (e.g., Geraci and Prewo, 1977; Frankel, 1BBi&so and Ferrantino, 1997; Yeyati, 2003;
Guiso et al., 2004). Most studies find that theseables have significantly positive effects on
the magnitude of international trade flows. Althbugis indicates that these variables matter,
they only capture cultural familiarity, in the senthat the trading partners will have more
knowledge of each others culture and will findasier to communicate and share information
(Rauch, 1999; 2001).

We go beyond cultural familiarity by focusing onltawal distance, which is defined as
the extent to which the shared norms and valuesmécountry differ from those in another
(Kogut and Singh, 1988; Hofstede, 2001). It is galhe acknowledged that a large cultural
distance raises the costs of international trasléarge cultural differences make it difficult to
understand, control, and predict the behaviour thiers (Elsass and Veiga, 1994). This
complicates interactions (Parkhe, 1991), thus inmgedhe realization of business deals.
Some of the most notable difficulties associateth wross-cultural interaction include those
associated with understanding, and particularlys¢éhaassociated with differences in
perceptions of the same situation. Differenceséarcgptions complicate interactions, make

them prone to fail, and hinder the developmentapport and trust — factors that generally



facilitate the interaction process and lower thstsof trade (Neal, 1998). This suggests that a
large cultural distance between countries reduoesinount of trade between them.

However, cultural differences can also have a p@sitmpact on trade. When entering
foreign markets, companies have to decide whethexport products to another country or
open a factory to start local production. The tratfebetween producing locally and
producing at a single site to benefit from scaleamtihges is known as the proximity-
concentration trade-off. The literature on trade hadzontal foreign direct investment (FDI)
suggests that the trade off between various mofissreing foreign markets may result in a
positive effect of cultural and institutional dist& on trade (Brainard, 1997; Helpman et al.,
2004). An increase in cultural distance is likedyraise the costs of bilateral FDI more than
the costs of bilateral trade, because FDI involwdsgher stake in the local foreign market.
Resource commitment, in the form of asset spedaifiestments, is higher for FDI than for
trade. Moreover, cultural differences are likely d&ffect the variable costs of direct local
presence via FDI more than the cost of tradingthastransaction costs of managing and
producing locally are relatively more substanti#l. the costs resulting from cultural
differences rise, companies may therefore prefeiotos on exports rather than FDI. This
may lead to a substitution of local presence bgierd he total effect of cultural distance on
trade then consists of a direct, negative effedt ampositive substitution effect from FDI to
trade. The total effect could therefore be eithesitp@ or negativeé.

Cultural diversity can also have a positive inflaeron international trade through
specialisation. Wherever there are big differenbetween countries, there are larger
opportunities for specialising in the productionspicific goods, which can be exchanged via

international trade. In the end, the effect of wnat distance on trade is an empirical question.

4. Data and estimation method

4.1 Trade data
As the dependent variable we use bilateral expbefsveen two countries measured in
thousands of US dollars. For this variable we ubeddatabase complied by Feenstra et al.

(2005), which is based on trade data from the dnNations. The database covers bilateral

3 Export and FDI can be substitutes in case of batal FDI (sales to the local market). Although thék of
FDI is horizontal in nature, (see, for example, KBnan et al., 2007), vertical FDI has increased tlue
fragmentation of production. In this case, tradd BBI act as complements. Hence we would expeegative
effect of cultural and institutional distance orttbeertical FDI and trade. Therefore, this typeFafl does not
lead to a positive substitution effect from FDlttade. A similar reasoning applies to internatiomaisourcing
and resulting trade.



trade between 1962 and 2000. For the purpose of ghidy only cross-section data is
required, so we only used data for the year 2000.

The data are classified according to the Standasernational Trade Classification
(SITC) revision 2 at the 4-digit level. The SITCassystem that provides codes for product
types. At the 4-digit level there can be a maxinmafrii0,000 different codes. In practice there
are less than 10,000 because not all numbers arg bged.

To compare our results with Rauch (1999) we usesdéimee set of countries as he did,
as far as possible. The 55 remaining countriesistezllin the Appendix. It is possible that the
value of a trade flow reported by the exporter etdf from the trade flow reported by the
importer. When this is the case the value repdniethe importer is used because this data is
generally more reliable (Feenstra et al., 2005)eWthere is no record from the importing
country available we use the record from the expgrtountry.

According to the database, the total amount ofetiad2000 between the 55 countries
used in this study was about 5.3 trillion US ddlaThe three Rauch groups, viz.
differentiated goods (N), reference priced goodsai®l goods that are traded on an organized
exchange (W) account for, respectively, 64%, 16% 0% of total trade. These shares do
not add up to 100%, because not all 4-digit SIT@esoare attributed to one of the three
categories. Table 1 shows information on total érdldws, classified according to 1-digit

SITC codes and the three Rauch groups.
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Table 1. Shares of differentiated, reference prigeods and goods traded on organized
exchanges in 1-digit SITC product groups

Product group Trade valug Share of N Share of R | Share of W | Share of not
billions US$ in % in % in % classified %

0: food and live anima 282 [5] 19 [2] 46  [15] 34 [17] 1 [1]

1: beverages and tobau 46 [1] 1C [0] 79 [4] 9 [1] 2 [0]

2: crude materials, 178 [3] 31 [2] 48  [10] 21 [7] 0 [O]

inedible, except fuels

3: mineral fuels, lubricants 430 [8] 1 [0] 12 [6] 78 [60] 9 [7]

and related materials

4: animal and vegetab 14 [0] 9 [0] 1C [0] 63 [2] 18 [0]

oils, fats and waxes

5: chemicals and relate 512  [10] 46 [7 53 [32] 1 [1] 0 [0]

products

6: manufactured goods 721 [14] 45  [10] 39 [33] 9 [12 7 [10

7: machinery and transport 2310  [44] 85 [59] 0 [0] 0 [0] 15 [66

equipment

8: miscellaneou 697 [13] 95 [20] 0 [0] 0 [0] 5 [7

manufactured articles

9: commodities an 101 [2] 5C [2] 0 [0] 5 [1] 45 [9]

transactions n.e.s.

Total 5292 [100] 64 [100] 16 [100] 10 [100] 10 [100

Notes N = Differentiated goods, R = Reference priceddgpand W = goods traded on an organized exchange.
Numbers between square brackets show the importagnggercentages) of each 1-digit SITC group fog th
whole category, whereas the main figures in eadhnuo show the total value of trade for each 4-d®jitC-
group and its subdivision in %. For example, whenlaok at SITC-group O, total trade value is 28#dmn,
which can be subdivided in 19% N, 46% R, 34% W &#gnot classified. Trade in the SITC-group 0 actsun
for 5% of total trade, 2% of N, 15% of R, 17% of ¥hd 1% of not classified.

The Table reveals that SITC group 7 (machinery antsprart equipment) is by far the most
important SITC group in terms of trade: 44% of tdtalde value is in this category. As the
whole group falls under the category of heterogesgmoducts, it even accounts for almost
60% of total trade in heterogeneous products. Skdargest are the manufactured goods
(SITC 6), which are more or less equally divide@rothe heterogeneous and reference priced
goods. Manufactured goods together with chemic®S'G 5) are the most important
reference priced goods and cover about two thifdsade in that category. Goods traded on

world exchange are predominantly mineral fuels (SB 60%).
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4.2 Multidimensional distance

A main contribution of our analysis is the introtlon of multiple dimensions of distance,
with an explicit distinction between cultural andsiitutional differences. We use these
distance measures in addition to the links varialded by Rauch (1999), which indicates
whether or not two countries share a language we ltalonial ties. It is constructed as a
dummy variable that equals 1 if both countries slmcommon language or one country has
ever colonized the other country. The data on lagga and colonial ties have been compiled
by CEPII.

Regarding the role of cultural differences, pregioresearch has typically used
measures of culturauf)familiarity, such as dummy variables indicating whether thdirtig
partners share a common language, religion, anohizdlpast (e.g., Srivastava and Green,
1986; Anderson and Marcouiller, 2002; De Grootlet2004). We use the same measure for
cultural (dis)similarity as Linders et al. (2005), which is based on thik-established cultural
framework of Hofstede (1980; 2001). In our condinrc we use his four original cultural
dimensions: (i) power distance, (ii) uncertainlyomance, (iii) individualism and (iv)
masculinity? Our measure captures the extent of differencasoims and values between
countries, and hence allows us to go beyond madititonal measures of cultural familiarity.

We also use a refined measure of institutionaladist. Previous research has
measured the institutional dissimilarity betweeading partners through a dummy variable
indicating whether the partners had comparable mavee quality levels (De Groot et al.,
2004). We use a cardinal measure that capturesxtleatto which these quality levels differ.
Our measure of institutional distance is based anfiKann et al. (2003). They constructed
six indicators for the quality of institutions. Thkemdicators are (i) voice and accountability,
(ii) political stability, (iii) government effecteness, (iv) regulatory quality, (v) rule of law
and (vi) control of corruption.

Bilateral cultural and institutional distance amh measured using the Kogut-Singh
(1988) index. This index provides a single compsaeatneasure based on the differences
between two countries in multiple dimensions. Itastructed by taking a weighted average

of the squared difference in each dimension. Wittimensions this yields:

1D (S _de)2

“SToE v, ©

% Later Hofstede added long-term orientation adth dimension, but it is available for only a feeuntries and
therefore not included here.

12



whereKS; is the (Kogut-Singh) distance variab8;is the value of dimensiodi for countryi,
Sij is the value of dimensicthfor countryj, andVy is the sample variance in dimensihn

A description of data and data sources concerriiggadther explanatory variables
included in our gravity model, such as GDP, GDP papita and physical distance, is

provided in the Appendix.

4.3 Estimation method

Although most countries do trade with each othkeytdo not necessarily trade in every
product category. Given our focus on trade at agijeegate level, this implies that there are a
number of zero-trade-flows in our sample. Simplglaeting the zero flows may seriously
bias the results of an OLS regression analysis based loglinear transformation of the
gravity equation. The 55 countries from our sampeeh2752 bilateral trade flows, out of a
possible 2916. When only the products traded omrasgd exchanges are considered, only
2265 country pairs with a positive trade flow remaihis amount of zero flows can get much
larger as more specific product groups are constieAt a 1-digit SITC level as much as
60% (SITC 4) of the country pairs do not trade.

In order to address the potential bias caused dyédylect of zero-flows, we estimate
a sample selection model to take into account zehoed bilateral trade flows in the sample.
This model, also known as the Tobit Il model (Verhe2®04), specifies a probit selection
equation for the decision whether or not to tradeddition to the standard log-linear gravity
equation that models the volume of bilateral tradgonomic reasoning suggests that the
selection equation should at least contain thos#aaatory variables also included in the
gravity equation.

The sample selection model can be estimated usioglifferent approaches. First, the
parameters in both parts of the model can be joiegtimated using maximum likelihood.
Alternatively, the model can be estimated in twepst (Heckman, 1979). The first step
estimates a probit selection equation using maxinlikalihood. From the parameter

estimates in the selection equation, we can contbeténverse Mill’s ratio for each country

° Alternatively, some authors estimate the gravitgdel using Poisson regression (e.g., Santos-Sihh a
Tenreyro, 2006). However, Poisson regression pertaiostly to a context in which data are countherathan
(essentially continuous) monetary values. FurtheemBoisson estimation does not work well if outesnare
(very) large. So far, the discussion on the appatgmess and value-added of Poisson methods irconigext
remains an open issue in the literature. Seeamele, Martinez-Zarzoso et al. (2007) for a ctiégf Poisson
regression in the context of modelling bilateralde patterns. Therefore, we prefer to pertaineéactinventional
log-linear specification and concomitant estimatinathods, using a selection model to explicitlyramikledge
the special nature of zero flows.
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pair, denoted,; (also known as Heckman’s lambda). If we includektean’s lambda as an
additional regressor in the second-stage estimaifothe gravity equation, the remaining
residual is uncorrelated with the selection outcoama the gravity model parameters can be
estimated consistently with OLS. The parameter estichdor Heckman's lambda in the
second-stage regression captures initial selebimsin the residual of the gravity equation.

In our estimations, we use the first approach, dase full maximum likelihood
estimation of the parameters in the sample selectiodel. There are two reasons for this, as
described by Verbeek (2004). First, the two-stefimedor is generally inefficient and the
OLS regression provides incorrect standard errtwescause the remaining residual is
heteroskedastic, arig is not directly observed but estimated from thstfstage regression
estimates. Second, the two-step approach will nmkwery well if &; varies little across
observations and is close to being linear in thgregsors. This is related to potential
identification problems that occur if the explangtwariables in the selection and regression
equation are identical. In this case, the two-sts@@ple selection model is only identified
becausé\; is a non-linear function of the regressors wheibase regressors enter (log-)
linearly in the gravity equation (see Vella, 1998he full maximum likelihood estimation
provides an integrated approach to estimate thanpeters in both the selection and
regression equations, instead of relying on thermsgstage estimation of an extended (log-)
linear gravity equation using OLS. To conform to earkempirical applications in trade
modelling, we have included an additional regressoine selection equation nevertheless.

On the matter of identification, Verbeek (2004,282) notes that: “the inclusion of
[regressor] variables in [the selection equationdddition to those [already in the regression
model] can be important for identification in thecend step”, but adds: “often there are no
natural candidates and any choice is easily aéti. We follow Helpman et al. (2007) in
using an indicator for common religion as an addail regressor in the selection equation for
this purpose. However, if this regressor is inooiyeomitted from the gravity equation, the
estimation results may suffer from omitted variaghbéas and lead to spurious conclusions on
the existence of sample selection bias (VerbeeB4R0ro perform some sensitivity analysis
on the implied exclusion restriction with respeztthe religion variable, we also estimate a

sample selection model including the religion iradar in the gravity equation as well.
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5. Results

This section discusses the results of our analyastion 5.1 updates the analysis by Rauch
(1999) by (i) considering a more recent time peraowl (ii) applying recently developed
estimation techniques. Section 5.2 then continyesl&borating on the importance of other

intangible barriers to trade. In Section 5.3, waklat more disaggregate product groups.

5.1 An update of Rauch (1999)
The results in Table 2 are obtained using a spatific similar to the specification used by
Rauch (1999). Our analysis is based on data fo0,28bereas Rauch used data for 1990. A
minor difference in specification is that we inckud generic dummy for common trade bloc
membership while Rauch (1999) included a dummyc@anmon membership of the EEC and
for common membership of the EFTA. Table 2 showsdkalts for the total amount of trade,
the trade in heterogeneous goods (N), trade imeeéed priced goods (R) and trade in goods
which are traded on organised exchanges (W). Th#ficents are estimated using Ordinary
Least Squares (OLS) with a balanced sample. Odycthuntry pairs that have a positive
amount in all four groups are included in the asislyFrom the 2970 possible country pairs,
2142 (72%) have a positive amount of trade in ed¢hese categories.

The results in Table 2 are comparable with thosemdxdeby Rauch (1999) for the
year 1990, which is the most recent year he usesleXplained variation of trade is of the
same order of magnitude, ranging from around Or.4déonogeneous goods to around 0.7 for
heterogeneous goods and aggregate trade. Alsigtieeand sizes of the estimated
coefficients are comparable. We find a similar grattfor the GDP and per capita GDP
coefficients, which tend to decrease as one mawees frade in heterogeneous goods towards
trade in goods that are traded on organized ex@sam¢pwever, we do not find a clear
pattern for the effect of links. The size of theam#jncy effect is clearly increasing as the
products become more homogeneous. For goods tadejanized exchanges the adjacency

effect is particularly high.
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Table 2. An update of Rauch’s analysis — |

Dependent variabl In(total trade value) In(trade value N)  In(trade value R)  In(trade valMg
Total Differentiated Reference priced Organizechange
Specificatior Rauch Rauch Rauch Rauch
In(GDP product) 0.83" 0.96" 0.81" 0.74"
(0.01) (0.02) (0.02) (0.02)
In(per capita GDP product) 057" 0.74” 0.51" 0.16”
(0.02) (0.03) (0.03) (0.04)
In(distance -0.66" -0.81" -0.677 -0.66"
(0.03) (0.04) (0.03) (0.05)
Adjacency 0.27" -0.03 0.3% 0.75"
(0.11) (0.15) (0.10) (0.17)
Links 0.56" 0.66" 0.60" 0.61"
(0.06) (0.08) (0.08) (0.10)
Common trade blo 0.68" 0.78" 0.89" 0.82"
membership (0.05) (0.07) (0.07) (0.10)
Method oLS oLS OLS OLS
Country dummies No No no No
RZ-Adjusted 0.75 0.69 0.67 0.40
Total observations 2142 2142 2142 2142

Notes Robust standard errors in parentheses. Statisiigmificance at a 10%, 5% or 1% level is indichby ",
or , respectively.

In Table 3 we expand the previous analysis by addoumtry-specific dummies to control for
country-specific multilateral trade resistance, sistent with Anderson and Van Wincoop
(2003). The effects of GDP and distance tend toee®e whereas the effect of a common
trade bloc membership decreases. The effect of hioks also has a clear pattern, being high
for heterogeneous goods and relatively small fardgotraded on organized exchanges. It is
also interesting to see that the effect of shasr@pmmon border becomes much smaller for
referenced price goods and for goods traded onnargad exchanges. At the same time,
distance decay becomes more pronounced. The estsrfat distance and for the adjacency
dummy are closely related to each other, as theiymsesult for a common border is partly
caused by mismeasurement of the distance (HeadMawydr, 2007). This may suggest that
the distance effect can be estimated more accyratethat the functional form works better

when including country dummies.
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Table 3. An update of Rauch’s analysis — Il (inalgdcountry dummies)

Dependent variabl In(total trade value) In(trade value N)  Ln(trade value R)  In(trade valM@
Total Differentiated Reference priced Organizechange
Specificatiol Rauch - Rauch - Rauch - Rauch -
country dummies country dummies country dummies country dummies
In(GDP product 0.79" 0.90" 0.85" 0.73"
(0.03) (0.04) (0.03) (0.05)
In(per capita GDP producf) 1.047 1.227 0.69" 0.68"
(0.05) (0.06) (0.06) (0.09)
In(distance -0.72" -0.78" -0.86" -0.95"
(0.04) (0.05) (0.05) (0.07)
Adjacenc 0.23 0.17 0.14 0.37
(0.13) (0.16) (0.13) (0.20)
Links 0.53" 0.66" 0.60" 0.36"
(0.07) (0.08) (0.08) (0.12)
Common trade blo 0.60" 0.68" 0.64" 0.69"
membership (0.06) (0.08) (0.08) (0.12)
Method oLs oLS oLs OoLS
Country dummies 54 54 54 54
R?-Adjusted 0.82 0.78 0.76 0.49
Total observations 2142 2142 2142 2142

Notes Robust standard errors in parentheses. Statisigaificance at a 10%, 5% or 1% level is indichby ,
or , respectively.

We now apply the sample selection model instegdLd. The results are depicted in Table

4. The use of the selection model only marginallgndes the results.
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Table 4. An update of Rauch’s analysis — Il (Heakrselection model)

Dependent variabl Ln(total trade value) In(trade value N)  In(trade value R)  In(trade valM
Total Differentiated Reference priced Organizechange
Specificatiol Rauch - Rauch - Rauch - Rauch -
country dummies country dummies Country dummies country dummies
In(GDP product 0.82" 0.88" 0.85" 0.72"
(0.03) (0.04) (0.03) (0.06)
In(per capita GDP producf) 1.09” 1.26” 0.67" 0.65"
(0.06) (0.07) (0.06) (0.10)
In(distance -0.85" -0.81" -0.92" -0.95"
(0.04) (0.05) (0.05) (0.08)
Adjacenc 0.08 0.12 0.06 0.39
(0.14) (0.16) (0.15) (0.23)
Links 0.61" 0.69" 0.63" 0.31
(0.07) (0.08) (0.08) (0.12)
Common trade blo 0.56" 0.63" 0.65" 0.71"
membership (0.08) (0.09) (0.08) (0.13)
Method Heckman Heckman Heckman Heckman
Country dummies 54 54 54 54
Uncensored obs. 2752 2627 2586 2265
Censored obs. 164 289 330 651

Notes Robust standard errors in parentheses. Statisigaificance at a 10%, 5% or 1% level is indichby ,
or , respectively.

There is a clear pattern present for five variabl@®P, GDP per capita, distance, links and
common trade bloc membership. The GDP coefficiemt didferentiated goods (0.88) is
higher than for referenced priced goods (0.85) fandyoods traded at organised exchanges
(0.72). A similar pattern was found by Rauch (199%)e pattern for the GDP per capita is
even more pronounced, ranging from 1.26 for hetamegus goods to 0.65 for homogeneous
goods. This suggests that heterogeneous goodscmmenelastic while homogeneous goods
are income inelastic. Since we use the product DP(er capita of the exporter and the
importer, it is also possible that high-income do@s export relatively more heterogeneous
goods than homogeneous goods. This could be caysedniyparative advantages of high-
income countries for heterogeneous goods.

For the links variable we also find the same pat@s Rauch (1999). For all three
product categories trade will be higher when tlaglitrg partners have colonial links or share
a common language. The size of this effect increestisthe extent of differentiation of the
products. This is one of the main conclusions of dRa(L999) and is consistent with his
network/search theory.

According to the network/search view, distance wa@duce trade in heterogeneous

goods more than it would reduce trade in homogengowds. The results of Rauch (1999)

18



confirmed this hypothesis and are consistent witdsé¢ found in Table 2. However, when we
add country dummies (Table 3) and apply the Hecksedection model (Table 4), the results
suggest the opposite effect. Physical distancecesdtrade more for homogeneous goods. A
possible explanation for this is that for homogarsegoods, exactly the same good can be
imported from many countries. Because of the natfitbese goods, it does not matter where
the goods come from. Heterogeneous goods are pyolmbduced in fewer places.
Moreover, if similar but differentiated goods am®guced in multiple places, they may vary
in quality, giving more reason to trade the goodsr@ larger distance. Second, when goods
are traded on organised exchanges, intangible trasks probably play a smaller role. There
is less need for negotiation over the propertieshef product or the price. Therefore, the
importance of tangible costs like transportatiostsprelative to the importance of intangible
transaction costs, is likely to be higher for homogous goods than it is for heterogeneous
goods. Though this may either increase or decreiatEnde decay, depending on the relative
importance of transportation costs and intangitdedaction costs in explaining the marginal
effect of distance on trade.

Tariffs are also a form of tangible trade costs. ibea behind the common trade bloc
variable is that it acts as a proxy for tariffs astder forms of trade protection, which should
be lower when both countries are a member of tlmesaade bloc. Common trade bloc
membership can therefore be expected to be morertam for homogeneous goods. This is
confirmed by the pattern for the trade bloc cogdfit. This coefficient is, like the distance
coefficient, higher for the group of products tisatraded on organised exchanges (0.71) than
for referenced priced goods (0.65) and for diffiedad goods (0.63). An alternative

explanation is that trade protection is more sef@rgoods traded on organised exchanges.

5.2 The impact of cultural and institutional distan

We now turn to the impact of cultural and instibmal dissimilarities. Table 5 extends the
specification with two variables reflecting thesgeangible barriers to trade. The coefficients
for the other variables, that were already includedrable 4, are hardly affected by the

inclusion of institutional and cultural distance,we will focus on the results for institutional

and cultural distance. Based on the discussioreati& 3, the expected sign of the effect of
cultural and institutional distance is ambiguous.t®e one hand a negative effect on bilateral
trade could be expected, because trade costs gecreigh cultural and institutional distance.

Then the negative effect is expected to be more quoced for goods that are more

differentiated, because higher asset-specific invests in trade relations imply a greater risk
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of exposure to differences in culture and institndél quality. However, on the other hand,
high cultural and institutional differences loweetattractiveness of serving foreign markets
with FDI and may lead to substitution by trade ftowThe total effect of cultural and

institutional distance on trade could then evepdstive. The empirical analysis is needed to

assess the relative importance of both oppositeepmw

Table 5. The role of cultural and institutional @isce

Dependent variable: In(total trade value) In(trade value N)  In(trade value R)  In(trade valuip
Total Differentiated Reference priced Organizechange
Specificatior Rauch - Rauch - Rauch - Rauch -
country dummies country dummies country dummies country dummies
Ln(GDP product 0.83" 0.88" 0.85" 0.71"
(0.03) (0.04) (0.03) (0.06)
Ln(per capita GDP produgt) 1.08™ 1.24" 0.71" 0.67"
(0.06) (0.06) (0.06) (0.10)
Ln(distance) -0.86" -0.82" -0.91" -0.93"
(0.05) (0.05) (0.05) (0.08)
Adjacenc 0.09 0.13 0.00 0.39
(0.14) (0.16) (0.15) (0.23)
Links 0.62" 0.71" 0.62" 0.25
(0.07) (0.08) (0.08) (0.13)
Common trade blo 0.57" 0.62" 0.60" 0.78"
membership (0.08) (0.09) (0.08) (0.13)
Cultural distanc 0.02 0.04 -0.02 -0.11
(0.02) (0.02) (0.02) (0.04)
Institutional distance 0.01 —-0.01 —0.06 0.10""
(0.02) (0.02) (0.02) (0.03)
Method Heckman Heckman Heckman Heckman
Country dummies 54 54 54 54
Uncensored obs. 2752 2627 2586 2265
Censored obs. 164 289 330 651

Notes Robust standard errors in parentheses. Statisiigaificance at a 10%, 5% or 1% level is indicaby ",
or , respectively.

The empirical findings reported in Table 5 providgsort for the latter explanation. Cultural
and institutional distance are statistically insiigant determinants for total trade and trade in
group N (which accounts for the bulk of the totelde). Furthermore, the coefficient of
cultural distance is becoming more negative as fmeduct groups become more
homogeneous. This result contradicts the expectditen the first explanation that cultural
distance is especially important for heterogenegasds and that cultural distance is less
important for goods that are traded on organiseth@xges, because trade occurs at arms’

length. This latter group is the only product graupere cultural distance has a statistically
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significant negative effect on trade. For instiuatl distance the results do not confirm the
traditional hypothesis either. This variable is gmsficant for aggregate bilateral trade and
trade in heterogeneous goods, significant and negdbr reference priced goods, and
significant and positive for goods traded on orgadiexchanges.

Substitution between trade and FDI provides aiptesgexplanation for the pattern of
cultural distance that we find. The findings foe ttihree product groups could be interpreted,
according to this line of thought, as follows: ghéstitution effect from FDI to trade appears
to increase as products are less homogeneous. Thikl @actually reflect that the
substitutability of different suppliers in trade @naller for more differentiated goods,
implying that the bilateral relation changes fomthe face of higher cultural and institutional
distance. For homogeneous goods, on the other rapdrters may rely on exporters that are
relatively close in terms of culture and institu$o Substituting away ihoth tradeand FDI
relations from suppliers that are more distantasiexr. This line of reasoning is consistent
with the findings for the effect of cultural distan on trade across product groups. A
qualification on this explanation should be thatecis paribus, we expect FDI to be a more
attractive option for differentiated types of goo&&cause trade costs related to search and
insecurity are expected to be higher for more dhifiated goods, FDI becomes relatively
more attractive. Because these trade costs increase with distance and other barriers,
while FDI costs increase similarly for all types gbods, we would expect a smaller
percentage substitution from FDI to trade for diéfgtiated goods.

The pattern for institutional distance does notegpond to the hierarchy following
from the FDI-trade substitution, however. It coblel expected that institutional distance does
not have a strong effect on trade in group W, beeaountry-specific institutions are not that
relevant for goods that are traded on organizedhaxges. Organized exchanges form an
institutional framework in itself. The effect, howsy is actually significantly positive,
suggesting a high substitution from FDI to trade.péssible explanation for this is that
homogeneous goods are generally produced by ceanwith relatively low institutional

quality and exported to countries with relativelgtinstitutional quality’.

® We have also included institutional quality aspagate explanatory variable (although it is sthpegrrelated

with GDP per capita). Institutional quality espdlgistimulates trade for the differentiated prodgobup, which

accounts for the bulk of the total trade. For refiee priced goods and goods that are traded omiregh
exchanges, the institutional quality does not $igamtly increase trade. This confirms the predictiof the

insecurity viewon trade costs that the effectiveness of the fbimstitutional framework of a country in
enforcing property rights matters particularly fdifferentiated products and not so much for homeges

goods. In specifications that include country duesnithe level of institutional quality is contraléor by the

dummy parameters.
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5.3 More detailed product groups

The above results clearly reveal that the effectsangible and intangible barriers to trade
vary according to the type of product that is beiragled. As a final extension to the analysis
we now look at even more disaggregate product groWe consider the ten 1-digit product
categories distinguished in the SITC classificatibme results are presented in Table 6.

A result that stands out is the substantial hgemeity in the estimated coefficients for
the different product groups. The GDP variable,dgample, ranges from 0.51 to 0.90. The
GDP per capita variable has an even larger rarggeyden 0.47 and 1.54. Striking is also the
variation in the impact of physical distance raggirom —0.56 for beverages and tobacco to
—1.42 for mineral fuels, lubricants and relatedemats. The markets for the latter goods can
thus be characterized as highly localized.

There are three product groups (SITC 0, 2 and 4)héwee a relatively low coefficient
for GDP per capita and a relatively high coeffi¢iéor the trade bloc variable. As such, the
results for these three categories strongly resertiiise of the goods traded on organized
exchanges (see Table 5). As shown in Table 1, tim®e product groups also contain
relatively high shares of homogeneous products.

An interesting result is that cultural distance hasegative coefficient for all 1-digit
product groups, except for machinery and transpguipment (SITC 7), for which it is
significantly positive. This product group has atjgalarly large share in total trade. Table 1
shows that machinery and transport equipment adctarnover 40% of the total trade
between the countries in our sample. This implieat tthis product group is probably
responsible for the insignificant effect which wé&sund for total trade and trade in
heterogeneous goods. For the other product grautsire does seem to impose a barrier to
trade’ When ignoring all trade in SITC 7, cultural distaritas a coefficient of —0.04, with a

p-value of 0.1.

" The effect of cultural distance on food and livenaals (SITC 0) is not particularly large, evenufh this
product group is generally considered as a culpesific product. This could be explained by a @rerfice for
variety. Since some food-related products are pribguced in certain countries, they can only beortga from
countries with a different culture. This effect idveduce the negative effect of cultural distaonerade.
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Table 6. Results for SITC 1 product groups

Dependen In(0: food anc  In(1: beverage In(2: crude In(3: mineral  In(4: animal anc
variable: live animals) and tobacco) materials, fuels, lubricantsvegetable oils, fiz
inedible, except  and related and waxes)
fuels) materials)
Specificatior Rauch - Rauch - Rauch - Rauch - Rauch -

country dummiescountry dummiescountry dummiescountry dummiescountry dummies

In(GDP product) 0.82" 0.53" 0.90” 0.51" 0.80"
(0.05) (0.05) (0.04) (0.09) (0.08)
In(per capita GDR 0.67" 1.14" 0.47" 0.77" 0.54"
product) (0.08) (0.11) (0.08) (0.15) (0.14)
In(distance -0.62" - 0.56" -0.66" —-1.47" -0.64"
(0.06) (0.08) (0.06) (0.12) (0.10)
Adjacency 0.36 0.48 0.30 0.54 0.64"
(0.19) (0.23) (0.17) (0.30) (0.24)
Links 0.54" 0.64" 0.44™ -0.22 0.45
(0.10) (0.14) (0.10) (0.18) (0.16)
Common trad 0.99" 0.54" 0.70" 0.37 0.79"7
bloc membership (0.11) (0.14) (0.10) (0.20) (0.16)
Cultural distance -0.05 -0.16" -0.03 -0.18 -0.16
(0.03) (0.04) (0.03) (0.05) (0.05)
Ir}stitutional 0.06 —-0.05 0.00 0.05 0.09
distance (0.02) (0.04) (0.02) (0.05) (0.04)
Method Heckman Heckman Heckman Heckman Heckman
Country dummies 54 54 54 54 54
Uncensored obs. 2373 1368 2250 1425 1122
Censored obs. 543 1548 666 1491 1794

Notes Robust standard errors in parentheses. Statisigaificance at a 10%, 5% or 1% level is indichby ,
or , respectively.

23



Table 6 (continued). Results for SITC 1 producugs

Dependen In(5: chemicals In(6: In(7: machinery In(8: In(9: commoditie:
variable: and related manufactured and transport  miscellaneous and transactions
products) goods) equipment) manufactured n.e.s.)
articles)
Specificatior Rauch - Rauch - Rauch - Rauch - Rauch -
country dummiescountry dummiescountry dummiescountry dummiescountry dummies
In(GDP product) 0.81"7 0.86" 0.83" 0.90" 0.64"
(0.04) (0.03) (0.05) (0.04) (0.07)
In(per capita GDF 0.94” 0.58" 1.54” 1.317 1.42"
product) (0.07) (0.06) (0.08) (0.08) (0.13)
In(distance -1.02" -0.93" -0.70" -0.77" -0.53"
(0.05) (0.05) (0.06) (0.06) (0.11)
Adjacency 0.02 0.15 0.32 0.18 0.49
(0.16) (0.15) (0.19) (0.17) (0.30)
Links 0.56" 0.49" 0.617 0.83" 0.15
(0.09) (0.08) (0.11) (0.10) (0.17)
Common trad 0.40” 0.60" 0.74" 0.53" 0.91"
bloc membership (0.09) (0.09) (0.11) (0.10) (0.17)
Cultural distance -0.04 -0.06 0.05 -0.03 -0.09
(0.03) (0.02) (0.03) (0.03) (0.05)
Institutional -0.07" -0.05" -0.02 -0.04 -0.05
distance (0.02) (0.02) (0.03) (0.02) (0.05)
Method Heckman Heckman Heckman Heckman Heckman
Country dummies 54 54 54 54 54
Uncensored obs. 2321 2467 2307 2223 1283
Censored obs. 595 449 609 693 1633

Notes Robust standard errors in parentheses. Statisigaificance at a 10%, 5% or 1% level is indichby ,
or , respectively.

6. Conclusions

This paper has focused on the importance of intéadiarriers to trade in explaining
variation in bilateral trade. As such, the analystpands in several ways upon the seminal
work by Rauch (1999). The new elements as compard®htich are that (i) we consider a
more recent time period, (i) we apply more appiapr estimation techniques, (iii) we
consider intangible barriers to trade in much nmae&il, and (iv) we consider more refined
product categories.

Our results confirm the network/search theory dptin Rauch (1999) with respect
to the effect of linguistic or colonial links. Théfext of linguistic or colonial links is larger
for more differentiated goods. However, geograghdistance shows the opposite pattern
when we control for omitted variable bias due toltiateral resistances and account for

selection bias due to zero valued trade flowss.inbst important for trade in homogeneous
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goods. This qualifies the importance of distanceskarch costs relative to more traditional
transportation barriers. The analysis of additiandtural and institutional distance variables
suggests that these effects are rather differantlifterent product types. Cultural distance
exercises a negative influence and institutionslagice a positive influence on goods traded
on organized exchanges, while both variables aatisstally insignificant for trade in
differentiated goods. A possible explanation far ffositive effect can be found in the trade-
off between FDI and trade. Zooming in on more disaggted product groups provides
further insights on the effect of different dimeorss of distance. An interesting result is that
for nine out of ten groups cultural distance doggcha negative effect on trade.

Although some clear patterns are discernible frompresented evidence, our results
also point to a number of opportunities for futuegearch. Particularly promising is to delve
deeper into the determination of more homogeneowmlust groups, extending the
classification into three groups proposed by Rau&99). An interesting way forward could
be to consider trade for more refined product gsoapd classify them into homogeneous
groups based on key characteristics of gravity eojs estimated for these groups. Such
classifications should acknowledge the multidimenality of distance. Analyses for more
refined product groups will further increase ouderstanding of the product-specific barriers
to trade and as such have substantial policy iraptios in view of the continued attempts to
further enhance free trade and exploit the retino® specialization. More attention should
also be devoted to the proximity-concentrationdraff. So far, we have considered trade in
isolation and thus neglected foreign direct invesita as an alternative mode of entering
foreign markets. Also for foreign direct investm®ntthe pay-off from considering
investments at a disaggregate level is likely toshbstantial, although data problems are

particularly severe in this research domain.
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Appendix. Description of the dataset

The variables included in the analysis and thepeesve sources are as follows:

For the size of the countries we use the Gross BtimBroduct (GDP). Additionally
we include a variable for the GDP per capita. B&BP and GDP per capita are
obtained for the year 2000 from the Penn World Ta\dlerk 6.2.

The distance between each pair of countries is médafrom the Centre d’Etudes
Prospectives et d’Information Internationales (CEPThis database offers several
measures of distance. This study uses the simptanties, which are obtained from
the latitudes and longitudes of the city with taegkst population count in the country.
This distance is measured ‘as the crow flies’ by tieat circle formula and is
measured in kilometres. Alternative measures fetadice use the capital city rather
than the city with the largest population or take fpopulation distributions into
account. The city with the largest population i®sdn here because it is expected to
be a better indicator for economic activity thae tapital city.

The adjacency variable is a dummy which equals Inwhe two countries included in
the country pair are adjacent. Countries are censito be adjacent when they have
a land border or a small body of water as a borilbe adjacency variable is also
obtained from the CEPII database.

The data on trade blocs are obtained from OECD dathstinction is made between
24 different trade blocs. A dummy variable is comsted which equals 1 if both
countries are a member of at least one mutual tkdde in the year 2000 and O
otherwise. The trade blocs considered are: EU, CANUS;TA, APEC, ANDEAN,
CACM, MERCOSUR, GR3, LAIA, CARICOM, CBI, EAC, EMCCAECOWAS,
CMESA, I0C, SADC, ECWA, WAEMU, SACU, ECCGL, ASEAN, GCéand
SAARC.

The instrument we use in the Heckman selection m{xkd also Section 4.3) is a
variable that indicates whether two countries h#we same main religion. This
dummy variable is constructed using data from th& World Factbook. These data
are obtained from surveys at different points meti The surveys are not all taken in
the year 2000, but this should not have a sigmtiedfect because the main religion of
a country is very persistent over time. The CIA W dfactbook provides data on the
fraction of the population that practice certailigiens. Since there are many similar

religions, for this study they have been aggregamtd seven groups: Buddhists,
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Catholics, Hindus, Jews, Muslims, Orthodox-Chrissiaand Protestants. For each
country the religion practiced by the highest mortof the population is marked as the
main religion. The dummy variable is constructeddsgigning a value of 1 if the

countries have the same main religion and a vdl@efahey do not.

The countries included in the analysis (in alphalaétiorder) are Argentina, Australia,
Austria, Belgium Luxembourg, Brazil, Canada, Chihina, Colombia, Denmark, Ecuador,
Ethiopia, Finland, France, Germany, Ghana, GreeoagHong, Hungary, Indonesia, Iran,
Ireland, Israel, Italy, Japan, Kenya, Republic aré&a, Kuwait, Libya, Malaysia, Mexico,
Morocco, Netherlands, New Zealand, Nigeria, NorwRgkistan, Peru, Philippines, Poland,
Portugal, Saudi Arabia, India, Singapore, Southicafr Spain, Sweden, Switzerland,

Thailand, Turkey, Egypt, United Kingdom, United States America, Uruguay, and
Venezueld.

8 Compared to the set of countries used by Rauaghsample does not contain Yugoslavia, which didamger

exist in 2000. Algeria, Bolivia, Iceland, Taiwarafguay, Sudan and Tunisia are excluded becauséaok of
data on the cultural indicators.
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