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ABSTRACT

This paper aims to investigate the determinants of maritime and overland transport costs and the role they play in deterring trade across countries. We estimate a transport cost function using data on maritime and overland transport of the ceramics sector (tiles) obtained from interviews held with Spanish logistics operators. We also study the relationship between transport costs and trade and estimate an import demand model for ceramic products. Additionally, we present a discussion on the sensitivity of trade flows and transportation costs to the existence of backhauling, special conditions for transport and number of reloads. The study of modal transport (overland versus maritime) and its differential characteristics are of relevant interest for maritime economists and should be taken into account in economic policy making. Furthermore, the proven impact of infrastructure on transport costs and trade points towards the importance of investing in new port infrastructures as a way of fostering trade and income. 

Our results from the transport cost estimation show that higher distance and poor partner infrastructure lead to a notable increase in transport costs. Inclusion of infrastructure measures improves the fit of the regression, thus corroborating the importance of infrastructure in determining transport costs. The distance coefficient remains significant and with similar magnitude when we add infrastructure variables. Our results from the trade equation estimation show that importer income, as expected, has a positive influence in bilateral trade flows. Higher transport costs significantly deter trade, and distance does not appear to be a good proxy for transport costs in the ceramics sector.
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INTRODUCTION

There is a growing interest in the study of the role played by transport costs in models of international trade. Krugman’s (1991) seminal work on geography and trade emphasised the crucial importance of the size of trade costs in economic geography models. Deardorff (2001) models local comparative advantage in a partial equilibrium framework and Venables and Limao (1999) show how relative location affects specialisation patterns in a general equilibrium framework. 

A better understanding of trade costs might provide insights into a broad range of topics related to international specialisation (Hummels, Ishii and Yi, 2001), factor content in trade (Donald and Weistein, 1998), substitution between trade and foreign investment (Markusen and Venables, 1996) and regional integration. Henderson, Shalizi and Venables (2001) also emphasised the important role played by transport costs and their influence on trade and income. Hoffman and Kumar (2002) analyse the mutual relationship between trade and its maritime transport cost and its relevance for globalization. Hummels (1999) presents evidence of the importance of transport costs in the determination of trade patterns.

In this paper we aim to add some light on the investigation of the determinants of transport costs and to study the nature of the relationship between trade and transport costs in the ceramics sector. In most cases, we have no direct way of observing these trade barriers, and therefore we have to rely on indirect measurement and trade modelling in order to assess their relevance. Hummels (1999) has made a significant contribution to the literature in his paper entitled ‘Towards a geography of trade costs’ where clear evidence of the importance of trade costs is shown. His results suggest that, to some extent, import choices are made in order to minimise transportation costs. We apply a variation of Hummel’s model to Spanish trade flows using data on Spanish ceramics exports to 76 destinations and their associated overland and maritime transport costs. Our contribution is a unique (though highly specific) data-set containing point of shipment freight rates as opposed to the more common measures, taken from national trade data sources, based on "free on board"/"cost, insurance and freight" ratios. Since this is the precise type of data collected by Limao and Venables (2001) -although theirs is for 40 foot containers shipped from Baltimore- results in the current paper could be useful in validating or refuting earlier findings.

Section 2 presents the different methods used in the recent literature to measure transportation costs. In Section 3, a transport cost function is estimated by using data on ceramic tiles. Section 4 presents and estimates a variant of the standard gravity model of trade. Section 5 comments on the results of the empirical application and concludes.

The sensitivity of trade flows to transportation costs is discussed in Appendix I, taking into account not only distance and infrastructure (Limao and Venables, 2001) but also the existence of back-hauling, special transport conditions (dangerous goods, refrigeration) and number of reloads  (fragmentation in the process of loading). 

MEASUREMENT OF TRANSPORTATION COSTS
In the recent economic literature there have been several attempts to directly or indirectly measure transport costs. A number of authors used cif/fob ratios as a proxy for shipping costs (Limao and Venables, 2001; Radelet and Sachs, 1998). Since most importing countries report trade flows inclusive of freight and insurance (cif) and exporting countries report trade flows exclusive of freight and insurance (fob), transport costs can be calculated as the difference of both flows for the same aggregate trade. However, Hummels (2001) showed that importer cif/fob ratios constructed from IMF sources are poor proxies for cross-sectional variation in transport costs and these data contain no information about the time series variation. This measure suffers from the fact that it is an aggregate over all products imported. Ogueldo and Mcpee (1994) also questioned the usefulness of cif/fob ratios as a proxy for transportation costs. 

Hummels (1999, 2001) used data on transport costs from several primary sources including shipping price indices obtained from shipping trade journals (Appendix II, Hummels (2001), air freight prices gathered from survey data and freight rates (freight expenditures on imports) collected by customs agencies in United States, New Zealand and five Latin American Countries (Mercosur plus Chile). Shipping prices refers to weighted index numbers for ocean shipping with varying coverage of time periods, goods shipped and routes. For example, the time charter index from the Norwegian Shipping News, reports the cost of employing vessels of varying size and speed in many ports world-wide (Appendix II, Hummels (2001). On the other hand, freight rates refer to freight and insurance charges for each entering shipment reported with exporter and commodity detail (Appendix A, Hummels, 1999). 
Limao and Venables (2001) used, besides cif/fob ratios, shipping company quotes for the cost of transporting a standard container (40 foot) from Baltimore to sixty-four destinations. The data were provided by a single firm, the packing is loose and the cost does not include insurance. The authors point out that it is not clear how the experience of Baltimore generalises, since the freight rates are affected by specific characteristics (particular routes and opportunities for back-hauling and for exploiting monopoly power). These published data may not be representative of the majority of transactions where the price is confidential. 
Micco and Perez (2001) used data from the U.S Import Waterborne Databank (Department of Transportation). Transport cost is defined there as "the aggregate cost of all freight, insurance and other charges (excluding U.S. import duties) incurred in bringing the merchandise from the port of exportation to the first port of entry in the U.S."

Sanchez, Hoffmann and Micco (2002) use data on maritime transport costs obtained from the International Transport Data Base (BTI) maintained by the Economic Commission for Latin America and the Caribbean (ECLAC) Transport Unit (BTI). 

In the empirical application of this paper we use an additional source: data on transportation costs obtained from interviews held with logistics operators in Spain. Fifteen operators were interviewed, of which five were overland transport operators and ten maritime transport operators
. The data comprise exports of ceramic tiles from Spain to seventy-six destination cities, 14 of which are in landlocked countries
 (Table 1 shows a summary of the data). Logistics operators were asked for information on quantity (m2) and value (US$) exported, transport costs (20 foot container, US$ excluding insurance costs) and transport mode (road, ship). An important part of our data corresponds to maritime transport since only in sixteen cases out of seventy-six the mode was road (European countries). When the transport mode was ship, the port of origin was Valencia in most cases, given the proximity of this port to the main location of ceramic factories in Spain. In twelve cases the origin was Barcelona, in three cases Bilbao and in two cases Algeciras. 

Table 1. Descriptive statistics of the data on transport costs, trade and distance


Volume 

(1000 m2)
Exports

 (1000 US $)
Transport Cost

(1000 US $)
Distance

 (Km)

 Mean
 3602.826
 18278.69
 1.785
 5107.701

 Median
 1324.414
 6063.086
 1.602
 3492.481

 Maximum
 25057.07
 134807.0
 6.203
 19868.12

 Minimum
 11.71000
 34.34503
 0.485
 454.0000

 Std. Dev.
 5544.289
 29686.92
 0.987
 4035.698

 Skewness
 2.445442
 2.619043
0.001
 1.218899

 Kurtosis
 8.392818
 9.251309
 0.008
 4.509851







 Observations
76
76
76
76

Source: Own elaboration with data obtained from interviews held with logistics operators

Table 2 shows a list of countries receiving more than 1% of total exports and their corresponding freight rate. Ten countries are European Union members, but more distant destinations are also found in the list such us Singapore, Australia and Colombia. We observe that destinations with low transport cost rates (below average = 1785$ per TEU), as U.S.A.  France, UK, Portugal or Germany, usually enjoy large shares with the exception of Poland which is a landlocked country (being landlocked normally adds extra costs). Nevertheless, the data also show destinations with very low transport cost rates, as Singapore, Greece and Italy enjoying medium shares (around 1 to 3% of total exports). 
Table 2. Main markets and transport costs in 1998

Destination markets
X share
TC (US$)

Road



France
7.29
1026.32

Portugal
7.16
1210.53

Germany
6.28
1386.84

Poland
4.07
1990.79

Italy
2.90
763.16

Netherlands
1.98
1263.16

Belgium-Luxembourg
1.69
1210.53

Switzerland







Sea



U.S.A.
       9.70
1421.47

United Kingdom 
7.17
1421.47

Saudi Arabia
3.37
1073.99

Israel
3.14
1268.32

Greece
2.70
705.34

Russia
2.14
2453.16

Mexico
1.74
2147.20

Hong Kong
1.70
1508.97

Unit. Arab. Emirates
1.39
840.77

Ireland
1.37
2484.76

Singapore
1.24
667.53

Colombia
1.24
2077.16

Australia
1.14
2535.65

Canada
1.03
2728.29

Note: TC states for  $ per container (TEU).

Source: Own elaboration with data obtained from interviews held with logistics operators.

Figure 1 shows the dispersion of freight rates versus trade shares for all 76 countries in the sample. Contrary to Hummels (1999), our data do not clearly show that transport costs play an important role in allocating trade over partner countries.  In our data set we have two cases where freight rates are extraordinarily high: Peru and the Côte d'Ivoire (the cost of transporting a 20 foot container from Valencia to Callao and to Abidjan is 6203 US$ and 5299US$ respectively). We will estimate the empirical model without these countries to avoid problems associated with distorted measurement of transport costs.  

Figure 1. Transport costs versus share in total exports
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Source: Own elaboration with data obtained from interviews held with logistics operators.

ESTIMATION OF A TRANSPORT COST FUNCTION

In the recent literature there have been several attempts to investigate not only the trade-transport costs relationship, but also the determinants of international transport costs. Limao and Venables (2001) and Radelet and Sachs (1998) undertake regressions to explain transport costs. The explanatory variables used in their analysis are basically related to distance and connectivity, such as if countries are land-locked, or if trading partners are neighbours, and to country characteristics such as GDP per capita. Micco and Pérez (2001) and Sanchez et. al (2002) analyse the impact of port reform on transport costs, and study possible determinants of port reforms in Latin America. Hummels (1999) study the determinants of transport costs by dividing the trade costs implied by trade flows into three different components: explicit measured costs given by tariffs and freight rates; costs associated with common proxy variables such as distance, sharing a language, sharing a border or being an island and implied but unmeasured trade costs given by geographical position, cultural ties or political stability.  His estimation results indicate that explicit measured costs are the most important component. He offers three alternative explanations for the costs associated with language, distance and adjacency: trade barriers, preferences and production composition. The author develops a potential method for separating the three alternatives paying attention to functional form and level of aggregation.

When adjacency and distance effects are interpreted as direct trade barriers, the estimated coefficients are not significant. The language effects are significant for almost the same set of goods and are of similar size as when interpreted as preference parameters.
 The distance coefficient might also be identifying an endogenous production response for goods characterised by high transport costs. In the presence of trade costs and variation in expenditure shares, countries produce more of the goods for which home demand is higher. Production of specific varieties is placed close to locations where these varieties are strongly preferred. 
Since the results present a mixture picture and the fit of the equations is poor, the author concludes that the regression results do not allow disentangling among possible interpretations. 

Fink et. al. (2001) investigate how liberalisation in trade and transport services leads to further reductions in transport costs, which in turn lead to a further promotion of trade in goods. Hoffmann and Kumar (2002) consider the mutual relationship between trade volumes, transport costs, and the quality of transport services. They find that the market for maritime transport services is growing and observe increased concentration in the maritime industry and, at the same time, more competition. Although transport unit costs decline, the incidence of the maritime transport costs in the final value of the good increases since many components are purchased internationally. We are aware that recent changes in restrictive business practices in liner shipping have been also affecting the evolution of transport costs. Some preliminary research for intra Latin American trade suggests that higher quality of service implies higher transport costs, yet also promotes trade.   Economies of scale from high trade volumes have a strong negative (i.e., decreasing) impact on transport costs. The authors state that the strong relationship between trade and transport costs detected by Limao and Venables (2001) does not only reflect the elasticity of trade towards transport costs, but might be also reflecting the economies of scale through which higher volumes lead to lower costs of transport. For the case of Intra-Latin American trade, ongoing research of ECLAC analyses the impact of a number of factors on transport costs. The results suggest that the unit value of traded goods and economies of scale appear to have a stronger impact on transport costs than distance. 

We estimate a linear equation where transportation costs are specified as a function of distance, unit values, infrastructure and various dummies. Economies of scale were also initially considered as an explanatory variable. The variable capturing economies of scale is the level of trade that goes through a particular route. This variable could be calculated in terms of volume or in terms of value. We have data on total volume exported from country i to country j but not for trade that goes through a particular route. The direct incorporation of the available data in the estimation presents a problem of endogeneity. We estimate the transport cost function using instrumental variables estimation (importer GDP per head was used as instrument) and only dropping the infrastructure variable the coefficient was significant at 13% level and the magnitude was (-0.11).  
An obvious determinant of transport costs, as confirmed by the literature, is the distance between trading partners. Traditionally, distance has been used in gravity equations as a proxy for transport costs since a higher distance implies a longer journey and an increase in the associated costs. Figure 2 shows the relationship between transport cost and distance found in our data.

Figure 2. Transport costs versus distance
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Source: Own elaboration with data obtained from interviews held with logistics operators.
Recent investigations (Hummels, (1999); Hoffmann and Kumar (2002)) show that freight rates also depend on the unit value of the goods being shipped. Although the reasons are not obvious, insurance costs, modal switching or discrimination by shipping cartels may bear some responsibility for this. Since our shipment units are homogeneous, mode is known and insurance costs are omitted from the freight rates, we attempt to find out effectively what the most plausible reason to determine why there is a relationship between freight rates and unit values. Infrastructures in the exporting country and in the transit countries have also proved to be important determinants of transport costs (Limao and Venables, (2001); Micco and Pérez (2001)). The infrastructure measures are related to the quality of communications and transport infrastructures that countries possess.

The costs of the journey between countries are influenced by other geographic and cultural characteristics such as adjacency, common language, being landlocked or being an island. Countries sharing a common border usually have better communication network connections and more possibilities for backhauling, since they trade more extensively, allowing the fixed costs to be shared over two trips and reducing total costs.  Some cultural similarities, such as a common language, could also be considered as determinants of transport costs, assuming that this will facilitate trade transactions. Furthermore, being landlocked normally adds extra costs since commodities transported by ship have to switch transport mode. Being an island has an ambiguous effect on trade. On the one hand, an island needs to trade more since many necessary goods have to be imported. On the other hand, being an island often means being isolated and this increases trade costs and might deter trade. We added several dummies according to the mode of transport and the exiting port. The basic specification is given by:
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where TCj denotes transport costs, Dj denotes distance, Xuvj is the export unit value, Infj denotes infrastructure of country j, Inftraj is infrastructure of the transit countries to reach country j and  j denotes the destination country. Mode is a dummy, which takes the value one when goods are transported by road and zero when they are transported by ship. Barce takes the value one when exports are from Barcelona and zero otherwise. Similar dummies are introduced for Bilbao (Bilb), and Algeciras (Alg). The estimated coefficients of the dummies will be proxies for the efficiency of these ports in comparison with the port of Valencia (which is the default).  

All the variables except dummies are in natural logs. uj  denotes the error term that is assumed to be independently distributed. The variables Infj and Inftraj are constructed as an index
 (taking information on roads, paved roads, railroads and telephones) differentiating between importer and transit countries' infrastructure as explanatory variables of transport costs. Our index is comparable to that of Limao and Venables (2001). The difference is that a rise in our index indicates better infrastructures whereas a rise in Limao and Venables' index indicates poorer infrastructures.

Estimation results are shown in Table 3. We tried several specifications, by testing for the significance of the explanatory variables. The first two models show results which exclude the infrastructure variables. A number of conclusions were reached. First, the distance coefficient has the expected positive sign showing that a 10% increase in distance increases transport costs in approximately 2.5% (Model 2). Our estimated distance elasticity (0.25) is very similar to those found in other studies for different commodities. Hummels (1999) found commodity specific distance coefficients clustered in the 0.2 to 0.3 range and Hoffmann and Kumar (2002) found a distance elasticity of 0.24 for the case of Intra-Latin American trade. Secondly, the unit value coefficient is not significant when added in Model 1. The reason may be that this variable interacts with the mode dummy. This will be investigated below.

Table 3. Determinants of transport costs (variables in natural logs)

Variable
Model 1
Model 2
Model 3
Model 4
Model 5
Model 6

Constant term
 5.45***

(11.92)
5.21***

(8.90)
5.58***

(9.06)
5.64***

(8.74)
5.86***

(8.18)
5.88

(6.89)

Distance
0.23***

(4.07)
0.25***

(3.52)
0.26***

(3.46)
0.25***

(3.32)
0.22***

(2.48)
0.20***

(2.26)

(Distance*mode)
-
-
-
-
-
-0.16

(-1.16)



Unit Value


-0.147

(-0.75)
-
-
-
-
0.056

(0.212)

(Unit Value*mode)





-1.35***

(-2.96)

Infrastructure
-
-
-0.14***

(-3.33)
-0.14***

(-3.31)
-0.13***

(-2.98)
-0.125***

(-2.69)



Infrastructure Transit countries
-
-
-
0.027

(0.80)
-
-

Mode
-
0.17

(1.34)
0.35***

(2.76)
0.23

(1.16)
0.37***

(2.80)
4.07***

(2.96)

Algeciras dummy
-
0.37*

(1.54)
0.45**

(1.36)
0.42*

(1.86)
0.61**

(2.54)
0.60**

(2.48)

Bilbao dummy
-
0.45***

(3.25)
0.45**

(2.22)
0.45**

(2.24)
0.32

(1.14)
0.34

(1.15)

Barcelona dummy
-
0.34***

(2.81)
0.45***

(3.67)
0.46***

(3.66)
0.47***

(3.69)
0.56***

(3.56)



Language dummy
-
-
-
-
0.24

(1.47)
0.24

(1.34)

Island dummy
-
-
-
-
-0.21

(-1.44)
-0.18

(-1.21)

Adjacency dummy
-
-
-
-
-0.20

(-1.17)
-0.36***

(-2.77)

Landlocked dummy
-
-
-
-
-0.12

(-0.91)
-0.21* 

(-1.77)

Number of countries
76
76
74
74
74
74

R-squared
0.16
0.25
0.37
0.37
0.42
0.45

Adjusted R-squared
0.15
0.20
0.31
0.30
0.33
0.34

S.E. of regression
0.457
0.442
0.415
0.417
0.408
0.405

Note: All variables are for the year 1999. *** Indicates significance at 1%, 5% and 10% respectively. T-statistics, based on White Heteroskedasticity-Consistent Standard Errors, are in brackets.  The dependent variable is the natural log of transport costs. All the variables except dummies are in natural logs Distance*mode is an interaction variable that takes a positive value (distance in Km between trading cities) when the good is transported by road and zero otherwise.
Thirdly, the estimated coefficient of the dummy ‘mode’ has a positive sign showing that transporting the product by road increases transport costs. Finally, the significant and positive sign of the coefficient of the port of export dummies indicates that transport cost rises when the commodity is not loaded in the port of Valencia. This result cannot be a consequence of the proximity from the ceramic factories to this port since this factor is already taken into account by the distance variable. The port of Valencia has recently developed a Logistics Management Centre which considerably improves the efficiency of its services. This new development may  support our result. 

Infrastructure variables are added in Models 3 and 4. The importer infrastructure variable shows a statistically significant coefficient with the expected negative sign. An improvement of 1% in the infrastructure of the destination country, lowers transport costs by 14%. We can interpret the importer infrastructure variable as a proxy for port infrastructure when the mode is ship. The estimated coefficient indicates that poor partner infrastructure notably increases transport costs. As Limao and Venables (2001) also found, the inclusion of infrastructure measures improves the fit of the regression since the adjusted R2 changes from 0.20 to 0.31 (Models 2, 3), corroborating the importance of infrastructure in determining transport costs. However, we find that the transit infrastructure variable is not significant at conventional levels and is positive signed. This variable is highly correlated with the mode dummy variable (r=0.83) and we expect a positive sign in the estimated coefficient because overland transport is more expensive ('Mode' takes the value 1 for overland transport and zero otherwise). Since multicollinearity poses problems to identify the separate effects of the two variables, only the mode variable is added in Models 5 and 6 in Table 3. Moreover, the non significance of the transit infrastructure variable might also be due to the small number of observations. Limao and Venables (2001) found that this variable was significant and with the correct sign. However, they found that splitting the distance variable into the overland and sea components makes the coefficient for transit infrastructure smaller and insignificant. The reason for this is the variable's high positive correlation with land distance. Once again, multicollinearity poses problems to identify the separate effects of the two variables. The authors confirm the importance of the transit variable testing for the joint significance of this variable with either own infrastructure or land distance. 

Model 5 adds several dummy variables as a proxy for certain geographical and cultural characteristics, namely, being neighbours, being an island, being landlocked or sharing a language. Dummy variable coefficients were not significant for the adjacency, language, island and landlocked dummies. It may be that these dummies enter directly in the trade equation. A possible interpretation is that they do not represent direct trade costs. Alternatively, they may indicate cultural similarities, preferences or production effects. We also considered the possible influence of other variables such as port efficiency, as did Micco and Pérez (2001) and Sánchez et al. (2002). Although the estimated coefficient had the expected sign (elasticity = -0.22) it was not significant. The lack of data for many destinations might be one reason, since our sample was reduced to 44 observations.

Finally, since not only the levels of freight rates might be affected by the mode of transport, but also the distance and unit value elasticities,  (The Limao & Venables paper cited notes that not only are the levels of the freight rates affected by ocean/land shipment, but the distance elasticities are affected as well, however we do not obtain the same result since the Mode*Distance variable is not significant. With respect to the unit value elasticities, the unit value is the inverse of the weight to value rate is this rate is more important for overland transport)we introduce interaction variables (Mode*Distance and Mode*Unit value) in Model 6. Only the (Mode*Unit value) variable shows a significant coefficient which indicates that the unit value is only a relevant variable when tiles are transported by road. The greater the weight to value ratio, the higher the transport cost is.  The W/V ratio is the inverse of the unit value, therefore the mode*unit value variable takes a positive value for overland transport and zero otherwise However, the (Mode*Distance) coefficient is not significant. The coefficient of the adjacency dummy becomes significant when the interaction variables are added, indicating that sharing a border decreases transport costs in a 43% [exp(0.36)-1]. The landlocked dummy coefficient shows an unexpected negative sign (significant only at 10% level), whereas the language and island dummy coefficients show the expected signs but are again insignificant. 

TRANSPORT COSTS AND TRADE

 We now look at the relationship between trade and transport costs. In order to assess the relative importance of transport costs in trade, we need an appropriate theoretical framework. We base our application on Hummels' (1999) model, derived from the commonly accepted Dixit-Stiglitz (1977) model of imperfect competition. 

Let us assume that consumer preferences are represented by a utility function with constant elasticity of substitution over varieties within a sector,
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where j denotes the importer and ( denotes the elasticity of substitution between varieties and Cj denotes consumption of variety j. 

Suppose that each firm produces a different variety of the good and has monopoly power over this variety (the mark-up of price over marginal cost equals (
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)). Each country produces a number of varieties which is determined by the labour force, the size of the fixed costs and the elasticity of substitution,
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Assuming iceberg transport costs, tij, (A small part of the quantity exported is lost during the journey), if pi is the exporter´s price exclusive of trade barriers and differences in prices across destination markets depend entirely on tij. The price faced by the importer is p=pi*tij.

Consumers in country j import a quantity of each variety produced in the exporter country, i, given by,
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where Yj is the income in the destination market and 
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Pj is a price index over all varieties demanded by the importer j. Supposing that demands are symmetric for all varieties from country i, the volume of bilateral trade is given by,
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(5)

According to this expression, an increase in transport costs leads to substitution of more expensive varieties for less expensive ones. Since there is only one sector, production cannot adjust across sectors. Moreover, production cannot adjust across varieties given that consumers' utility is the same for different varieties.

Taking natural logarithms of equation (5) and adding a number of dummies, we derive the equations to be estimated. We estimate an import demand model for ceramics exports specified as,
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where ln denotes natural logarithms, Yj is the income in the destination market, FTCj is the forecasted transport costs obtained from Model 6 in Table 3, Ldl is a dummy for landlocked countries, Lang is a dummy for countries sharing the same language, Isl takes the value 1 when countries are an island and Adj takes the value 1 when countries share the same border. 

The model is estimated for a sample of 76 countries with 1999 data. We performed OLS estimation on the double log specification as given by Equation 6. We used the forecasted transport costs as an explanatory variable of ceramics exports since result from the Hausman (1978) test indicates that transport costs must be considered as endogenous in the import demand equation
. Then, we compare the results with those obtained when using distance as a proxy for transport costs (Equation 7).

Table 4 shows our results. The first column presents the OLS results for the baseline case, which excludes the forecasted transport costs and dummies. The standard regressors are income and distance variables. The coefficient on income is positive, as expected, and the income elasticity is small (0.34).  The coefficient on distance is negative signed but it is not significant. In column 2 the distance variable is replaced by forecasted transport cost (obtained from estimation of Model 6 in Table 3, excluding the non-significant dummies: language, landlocked and island). We observe the expected sign on the coefficient which is significant at a level of 5%. Its magnitude indicates that a rise of 10% in transport costs leads to a decrease in exports of 10.4%. In column 3 we add the list of dummies that might influence exports. All of them present the expected signs but only the language variable is statistically significant and thus improves the fit of our equation. The remaining variables have the same sign and similar magnitude as before. 

Table 4. Determinants of ceramics exports
Variable
Model 1
Model 2
Model 3
Model 4
Model 51 

Constant term
1.62

(0.51)
8.67*

(1.73)
10.73**

(1.98)
5.95**

(2.05)
3.13

(0.94)

Importer income


0.35***

(3.56)
0.31***

(3.17)
0.29***

(2.68)
0.25**

(1.92)
0.34***

(2.74)








Distance
-0.19

(-0.98)


-
-
-0.28

(-1.37)
-0.48*

(-1.70)



Forecasted transport costs 
-


-1.04**

(-1.87)
-1.26***

(-2.32)
-
-








Infrastructure 
-
-
-
-
0.29*

(1.70)

Landlocked dummy
-
-
-0.40

(-0.64)
-0.52

(-0.79)
-0.22

(-0.27)

Language dummy
-


-
0.67**

(1.91)
0.68*

(1.70)
0.88**

(1.99)

Island dummy
-
-
-0.23

(-0.42)
-0.10

(-0.19)
-0.37

(-0.62)

Adjacency dummy
-
-
-
0.18

(0.28)
0.22

(0.32)

R-squared


0.165
0.20
0.24
0.20
0.32

Adjusted R-squared


0.14
0.17
0.18
0.125
0.19

S.E. of regression


1.33
1.305
1.304
1.34
1.29

Hausman test2

0.96 (1.90)**




Note: All variables are for the year 1999. *** Indicates significance at 1%, 5% and 10% respectively. T-statistics are in brackets.  The dependent variable is the natural log of exports in volume. All the variables except dummies are in natural logs. 1)Model 5 includes the Mode, Barce, Bilb, Alg dummy variables, estimated coefficients are not reported due to considerations of space. 2) First, we run a regression of LTCj on the exogenous variables. From this regression we obtain the estimated transport cost and the residuals. Then, we regress exports on the estimated transport costs and the residuals. Since the estimated coefficient of the residuals is statistically significant at 5% level, we reject the null hypothesis of no simultaneity between import values and transport costs.

In column 4 forecasted transport costs is again replaced by distance to evaluate the validity of the distance variable as a proxy for transport costs when other dummies are added. We can see how the distance coefficient is not significant, as it shows the correct sign but a small magnitude (-0.28) when compared to the coefficient of forecasted transport costs (-1.26). The fit of the equation is also better when transport costs are used. 

Finally, in order to compare our results with those obtained by Limao and Venables (2001), Model 5 estimates the import demand model with distance and infrastructure variables given by Equation 7. Using estimates from Model 5 we will be able to link trade volumes to transport costs by computing parameter 
[image: image10.wmf]t

, the elasticity of trade volumes with respect to transport costs. We use the coefficients of significant variables included in both the transport cost and the import demand equations. We focus on distance and importer infrastructure. Table 5 presents the parameter estimates for these variables and the ratio of the trade equation to the freight elasticities indicates the elasticity of trade with respect to transport costs.

Table 5. Estimates of import elasticity with respect to transport costs


Transport cost equation2
Trade equation3
Import Elasticities
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Dist.
Infrastr.
Dist.
Infrastr.
Dist.
Infrastr.

Point
0.20
-0.125
-0.48
0.29
-2.4
-1.65

Min.1
0.023
-0.218
-1.045
-0.05
-9.47
-19.71 

Max.1
0.376
-0.032
0.085
0.631
0.226
0.229

Notes: 1) Min and Max correspond to the 95% confidence interval values for the transport costs and trade estimates. 2) The point estimates for distance and importer infrastructure are from Model 6 in Table 3. 3) The point estimates for distance and importer infrastructure in the import demand equation are from Model 5 in Table 4.

The import elasticities with respect to transport costs implied by the point estimates are -2.4 on the basis of distance and -1.65, for the importer infrastructure. We estimated ( in the same way as Limao and Venables (2001) and we are getting broadly similar results. They showed implied elasticities of -2.95 for distance and -2.34 for own infrastructure. Our calculations for the point estimates are only slightly lower than those they found (doubling the transport cost rate leads to a fall in import value between 5 and 6 times), particularly for the elasticity based on the infrastructure measure. According to our findings doubling transport costs leads to a reduction in import value of between 3 and 5 times.
CONCLUDING COMMENTS 

The objective of this paper was to investigate the determinants of transport costs and the role they play in deterring international trade. We estimated a transport costs equation using data on transportation costs for the ceramics sector obtained from interviews held with Spanish logistics operators. We also studied the relationship between transport costs and trade and we estimated an import demand model for ceramic products. Moreover, we presented a discussion on the sensitivity of trade flows and transportation costs to the existence of back-hauling, special conditions for transportation and number of reloads.

Our results from the first estimation show that higher distance and poor partner infrastructure leads to a notable increase in transport costs. Inclusion of infrastructure measures improves the fit of the regression, corroborating the importance of infrastructure in determining transport costs. Transporting the product by road increases transport costs and transport cost rises when the commodity is not loaded in the port of Valencia. The port of Valencia has recently developed a Logistics Management Centre, which considerably improves the efficiency of its services and helps to explain our results.

Our results from the second estimation show that importer income, as expected, has a positive influence on bilateral trade flows. Income elasticity is very low but positive as predicted by the theory. Higher transport costs significantly deter trade, and distance does not appear to be a good proxy for transport costs in the ceramics sector.

Future estimations for sectors and products with different price-weight ratios will be of interest in order to improve the knowledge of the effects of transportation costs on trade flows under diverse conditions of international transport.

The study of modal transport (overland versus maritime) and its differential characteristics are of relevant interest for maritime economists and should be taken into account in economic policy making. The proven impact of infrastructure on transport costs and trade points towards the importance of investing in new port infrastructures as a way of fostering trade and income in developing countries. 
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APPENDIX I

Determinants of transportation costs: A preliminary approach 

Let TCij denote the cost of transporting a particular commodity from country i to country j. It is assumed that transport costs are determined by different factors for different modes. Only transport by road and by sea is considered.

 TCijk is specified as:
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(A.1)

where  Aj denotes accessibility from country i to the destination market, j. Cij denotes the number of reloads and it is determined by several factors specified below, Bij denotes the back-hauling phenomenon which is also dependent on a number of characteristics set out below, Sk denotes specific conditions that certain goods require  for transportation (refrigeration, security conditions). Hi and Hj are vectors of characteristics of countries i and j respectively, such as per capita income. Finally, (ij are unobservable variables, not included in the analysis.  

What are the relevant factors in determining the variables number of reloads and back-hauling? We suppose that the variable number of reloads depends on the average size of the firms, ASi, final consumption of goods, FDj, network structure in the destination market, NSj, frequency of the trip, Fij, existence of a cargo consolidation centre, CCi and cluster dimension, CDi,
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The possibilities of back-hauling are influenced by,
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 where IITk is the level of intra-industry trade for commodity k, LOij denotes the maturity of the logistic operators, ORij indicates whether the route is the optimal one and Fij denotes the frequency of the trip. The expected signs for the explanatory variables are shown below the correspondent variable.

APPENDIX II

Transport operators Interviewed:

1 Overland transport:

Pitarch, Mejias, Willy Betz, Rayo, _CS transitarios

2 Maritime transport:

Shipping services: 

 MSC, Maersk, P&O, China Shipping, Cosco, Evergreen

Logistics services:

Transunión, TIBA, Marcico, Bergareche

Note: Frequent discrepancies were found in maritime freight rates for the same destination obtained from different companies. In these cases the freight rate chosen was the price fixed by at least two companies. When discrepancies still remained the rate with a higher market share was selected.

Destination Countries
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� The logistics operators are listed in the Appendix.  


� The list of countries is given in Appendix II.


iii Infrastructure in each country is measured by an index constructed by taking the mean over four variables; km of road, km of paved road, km of rail (each one divided by the country area in square kms) and main telephone lines per person. Since these measures are highly correlated, it is not possible to identify each of their influences on transport cost separately.





� Hoffmann and Kumar (2002) also suggest that transport costs cannot be taken as fixed or exogenous in trade analysis.
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Hoja1

		m2 & Euro en miles (x 1.000)  .  Coste del Transporte en US$

		El tipo de cambio utilizado corresponde al del 2 de Abril, era de 189.679 pts/US$ pero se ha redondeado a 190 pts/US$.

		Los costes de transporte parecen no ser muy representativos de los reales.

		En el caso concreto de Marruecos estaría sobre 600 US$ y para Hong Kong entre 350 y 550 US$

						Valencia		Barcelona				Algeciras		Bilbao

		Gastos FOB (Terrestre):				263		405.96				421.05		423.25		US$

		Tipo de conversión utilizado: 0,877 US$ = 1 Euro, 1US$=190 Pts

		* Incluye el FOB Terrestre de desplazar la carga hasta el puerto de salida

		Países de destino		miles de m2		miles de EUR		miles de US$		%sobretotal		US$/m2		pts/m2		Origen		Destino		Ctte*(US$)		%S/valorX		$por m2		Dist		Modo

		Albania		1496.30		4731		4148.96		0.30		2.77		461.36		Valencia		Pireo+0,15%		811.14		0.02%		0.54		2300		Marítimo

		Alemania		13169.31		99418		87189.47		6.28		6.62		1101.58						1386.84		0.00%		0.11		1421		Carretera

		Arabia Saudí		18920.21		53303		46747.08		3.37		2.47		411.10		Valencia		Jeddah		1073.99		0.00%		0.06		4970		Marítimo

		Argelia		2635.53		13362		11718.89		0.84		4.45		739.83		Valencia		Argel		807.58		0.01%		0.31		454		Marítimo

		Argentina		1139.19		10439		9154.63		0.66		8.04		1337.10		Valencia		Buenos Aires		1521.37		0.02%		1.34		10058		Marítimo

		Australia		2929.17		18076		15853.00		1.14		5.41		900.50		Algeciras		Sydney		2535.65		0.02%		0.87		17593		Marítimo

		Austria		828.74		6771		5938.23		0.43		7.17		1192.22						850.00		0.01%		1.03		1810		Carretera

		Bahrain		720.39		3041		2666.68		0.19		3.70		615.91		Algeciras		Bahrein		1573.05		0.06%		2.18		5201		Marítimo

		Bélgica-Luxemburgo		3510.97		26788		23493.31		1.69		6.69		1113.36						1210.53		0.01%		0.34		1316		Carretera

		Bosnia-Herzegovina		95.50		599		525.11		0.04		5.50		914.85						1750.00		0.33%		18.32		1855		Carretera

		Brasil		1303.65		11131		9762.05		0.70		7.49		1245.94		Barcelona		Santos		1255.96		0.01%		0.96		7745		Marítimo

		Bulgaria		511.72		2587		2268.53		0.16		4.43		737.61		Barcelona		Burgas		1854.66		0.08%		3.62		2254		Marítimo

		Canadá		2709.97		16290		14285.95		1.03		5.27		877.12		Barcelona		Halifax		2728.29		0.02%		1.01		5698		Marítimo

		Chile		2099.88		9512		8341.92		0.60		3.97		660.98		Valencia		Valparaíso		2243.16		0.03%		1.07		10713		Marítimo

		China		843.02		5366		4705.89		0.34		5.58		928.80		Valencia		Shanghai		1070.16		0.02%		1.27		9229		Marítimo

		Chipre		1245.87		6387		5600.98		0.40		4.50		748.01		Valencia		Limassol		888.16		0.02%		0.71		3286		Marítimo

		Colombia		3675.78		19631		17216.17		1.24		4.68		779.30		Valencia		Cartagena		2077.16		0.01%		0.57		8030		Marítimo

		Corea del Sur		198.34		1280		1122.38		0.08		5.66		941.58		Valencia		Busan		992.16		0.09%		5.00		10019		Marítimo

		Costa de Marfil		446.69		1396		1223.91		0.09		2.74		455.89		Valencia		Abidjan		5279.16		0.43%		11.82		3727		Marítimo

		Costa Rica		3502.57		11792		10341.91		0.74		2.95		491.28		Barcelona		Puerto Limón		2569.42		0.02%		0.73		8492		Marítimo

		Croacia		247.98		1606		1408.13		0.10		5.68		944.80						1650.00		0.12%		6.65		1703		Carretera

		Cuba		540.72		3622		3176.59		0.23		5.87		977.48		Barcelona		La Habana		3554.96		0.11%		6.57		7453		Marítimo

		Dinamarca		264.62		1824		1599.39		0.12		6.04		1005.67						1500.00		0.09%		5.67		2075		Carretera

		Ecuador		627.55		4322		3790.47		0.27		6.04		1004.99		Valencia		Guayaquil		3314.16		0.09%		5.28		8753		Marítimo

		EEUU		25059.62		153714		134807.02		9.70		5.38		895.10		Valencia		Miami		1421.47		0.00%		0.06		6097		Marítimo

		EEUU		25059.62		153714		134807.02		9.70		5.38		895.10		Valencia		Nueva York		2486.46		0.00%		0.10		6096		Marítimo

		Egipto		795.70		5996		5258.75		0.38		6.61		1099.64		Valencia		Alejandría		835.30		0.02%		1.05		3352		Marítimo

		Emiratos Árab. Unid.		5452.89		21997		19291.52		1.39		3.54		588.65		Valencia		Dubai		840.77		0.00%		0.15		5673		Marítimo

		Eslovaquia		278.12		1607		1409.43		0.10		5.07		843.19						1600.00		0.11%		5.75		1409		Carretera

		Eslovenia		161.43		1120		982.57		0.07		6.09		1012.73						1600.00		0.16%		9.91		1131		Carretera

		Estonia		119.29		647		567.06		0.04		4.75		790.95		Barcelona		Helsinki (Finlandia)		1668.96		0.29%		13.99		2554		Marítimo

		Filipinas		618.99		3963		3475.37		0.25		5.61		934.19		Valencia		Haiphong (Vietnam)		1266.83		0.04%		2.05		9577		Marítimo

		Finlandia		1226.74		6973		6115.35		0.44		4.99		829.44		Barcelona		Helsinki		1668.96		0.03%		1.36		2953		Marítimo

		Francia		16674.60		115493		101287.36		7.29		6.07		1010.69						1026.32		0.00%				1055		Carretera

		Ghana		1102.08		4100		3595.74		0.26		3.26		542.87		Valencia		Douala (Camerún)		2992.16		0.08%		2.72		3894		Marítimo

		Grecia		9843.02		42716		37461.95		2.70		3.81		633.26		Valencia		Pireo		705.34		0.00%		0.07		2370		Marítimo

		Guatemala		954.06		4322		3790.32		0.27		3.97		661.02		Valencia		Sto. Tomás de Castilla		3060.16		0.08%		3.21		8775		Marítimo

		Holanda		3779.81		31323		27470.47		1.98		7.27		1209.24						1263.16		0.00%		0.33		1483		Carretera

		Hong Kong		4576.98		26875		23569.25		1.70		5.15		856.81		Valencia		Hong Kong		1508.97		0.01%		0.33		10552		Marítimo

		Hungría		1112.90		5930		5200.75		0.37		4.67		777.55						1650.00		0.03%		1.48		1978		Carretera

		Indonesia		11.71		39		34.35		0.00		2.93		488.00		Valencia		Penang (Malasia)		999.36		2.91%		85.34		12192		Marítimo

		Irlanda		3365.77		21775		19096.94		1.37		5.67		944.05		Barcelona		Dublín		2484.76		0.01%		0.74		1452		Marítimo

		Israel		12709.25		49718		43603.00		3.14		3.43		570.84		Valencia		Ashdod		1268.32		0.00%		0.10		3544		Marítimo

		Italia		5060.50		45927		40278.35		2.90		7.96		1324.33						763.16		0.00%		0.15		1363		Carretera

		Japón		484.73		3783		3317.66		0.24		6.84		1138.80		Valencia		Tokio		2571.02		0.08%		5.30		10775		Marítimo

		Kuwait		3288.00		13329		11689.41		0.84		3.56		591.53		Valencia		Kuwait		1618.87		0.01%		0.49		4801		Marítimo

		Letonia		490.79		2627		2303.49		0.17		4.69		780.92		Bilbao		Riga		2224.92		0.10%		4.53		2400		Marítimo

		Líbano		2252.87		8196		7188.06		0.52		3.19		530.88		Valencia		Beirut		1020.54		0.01%		0.45		3875		Marítimo

		Lituania		1345.17		6854		6010.82		0.43		4.47		743.49		Bilbao		Riga (Letonia)		2224.92		0.04%		1.65		2350		Marítimo

		Malta		925.69		4943		4334.93		0.31		4.68		779.18		Valencia		Napóles		485.00		0.01%		0.52		1666		Marítimo

		Marruecos		1962.85		10154		8905.05		0.64		4.54		754.86		Valencia		Casablanca		706.42		0.01%		0.36		830		Marítimo

		Mauricio		976.06		4439		3893.26		0.28		3.99		663.67		Valencia		Mauricio		2281.00		0.06%		2.34		9243		Marítimo

		México		4780.52		27571		24179.97		1.74		5.06		841.58		Valencia		Altamira		2147.20		0.01%		0.45		9077		Marítimo

		Nigeria		1297.97		4344		3809.91		0.27		2.94		488.39		Valencia		Douala (Camerún)		2992.16		0.08%		2.31		3844		Marítimo

		Noruega		900.14		5714		5011.41		0.36		5.57		926.34		Barcelona		Estocolmo (Suecia)		1645.96		0.03%		1.83		2392		Marítimo

		Nueva Zelanda		204.93		1299		1138.95		0.08		5.56		924.71		Barcelona		Auckland		2004.29		0.18%		9.78		19868		Marítimo

		Panamá		1381.58		6424		5633.82		0.41		4.08		678.49		Bilbao		Manzanillo		2051.43		0.04%		1.48		8174		Marítimo

		Perú		998.42		5196		4556.81		0.33		4.56		759.39		Valencia		Callao		6203.16		0.14%		6.21		9520		Marítimo

		Polonia		11480.76		64424		56499.52		4.07		4.92		818.82						1990.79		0.00%		0.17		2292		Carretera

		Portugal		17836.26		113361		99417.47		7.16		5.57		927.42						1210.53		0.00%		0.07		504		Carretera

		Qátar		692.76		3386		2969.66		0.21		4.29		713.25		Valencia		Damman (Arabia)		1865.94		0.06%		2.69		5347		Marítimo

		Reino Unido		14493.98		113634		99656.60		7.17		6.88		1144.02		Valencia		Felixtowe		1421.47		0.00%		0.10		1265		Marítimo

		Rep. Checa		470.52		3530		3095.84		0.22		6.58		1094.76						1600.00		0.05%		3.40		1777		Carretera

		Rep. Dominicana		2442.34		10931		9586.36		0.69		3.93		653.08		Algeciras		Sto. Domingo		3928.55		0.04%		1.61		6703		Marítimo

		Rumanía		1436.73		6438		5645.75		0.41		3.93		653.83		Valencia		Constanza		1038.16		0.02%		0.72		2474		Marítimo

		Rusia		4993.26		33835		29672.97		2.14		5.94		988.77		Valencia		San Petersburgo		2453.16		0.01%		0.49		3441		Marítimo

		Senegal		583.44		1458		1278.50		0.09		2.19		364.61		Valencia		Dakar		1605.16		0.13%		2.75		3160		Marítimo

		Singapur		3491.82		19681		17259.89		1.24		4.94		822.44		Valencia		Singapur		667.53		0.00%		0.19		11398		Marítimo

		Sudáfrica		2865.59		10876		9538.48		0.69		3.33		553.84		Barcelona		Ciudad del Cabo		2686.96		0.03%		0.94		8577		Marítimo

		Suecia		1808.12		10167		8916.47		0.64		4.93		820.51		Barcelona		Estocolmo		1645.96		0.02%		0.91		2595

		Suiza		980.17		7241		6350.63		0.46		6.48		1078.03						763.16		0.01%		0.78		1152		Carretera

		Taiwán		1471.59		15134		13272.44		0.96		9.02		1500.66		Valencia		Keelung		1533.16		0.01%		1.04		10804		Marítimo

		Túnez		298.30		1792		1571.18		0.11		5.27		876.39		Valencia		Túnez		951.49		0.06%		3.19		1269		Marítimo

		Turquía		836.60		5864		5143.11		0.37		6.15		1022.89		Valencia		Estambul		1093.16		0.02%		1.31		3087		Marítimo

		Ucrania		2075.95		11983		10508.66		0.76		5.06		842.26		Valencia		Odesa		1749.16		0.02%		0.84		2865		Marítimo

		Venezuela		2645.22		14186		12441.51		0.90		4.70		782.58		Valencia		La Guaira		1686.16		0.01%		0.64		7003		Marítimo

		Total						1389180.78		100.00

		Países		Ctte*(US$)		%sobretotal

		Albania		0.81		0.2986627046

		Alemania		1.39		6.2763226604

		Arabia Saudí		1.07		3.3650824795

		Argelia		0.81		0.8435825412

		Argentina		1.52		0.6589946027

		Australia		2.54		1.1411764102

		Austria		0.85		0.4274628907

		Bahrain		1.57		0.1919605134

		Bélgica-Luxemburgo		1.21		1.6911626866

		Bosnia-Herzegovina		1.75		0.0377996711

		Brasil		1.26		0.7027201076

		Bulgaria		1.85		0.1633000124

		Canadá		2.73		1.0283723328

		Chile		2.24		0.6004920764

		China		1.07		0.3387529544

		Chipre		0.89		0.4031858676

		Colombia		2.08		1.2393036339

		Corea del Sur		0.99		0.0807944065

		Costa de Marfil		5.28		0.088102859

		Costa Rica		2.57		0.7444612283

		Croacia		1.65		0.1013640842

		Cuba		3.55		0.228666307

		Dinamarca		1.50		0.1151318396

		Ecuador		3.31		0.2728566054

		EEUU		1.42		9.7040657666

		EEUU		2.49		9.7040657666

		Egipto		0.84		0.3785502894

		Emiratos Árab. Unid.		0.84		1.3886977807

		Eslovaquia		1.60		0.1014574224

		Eslovenia		1.60		0.070729823

		Estonia		1.67		0.0408198809

		Filipinas		1.27		0.2501742985

		Finlandia		1.67		0.4402126533

		Francia		1.03		7.2911575477

		Ghana		2.99		0.2588391894

		Grecia		0.71		2.6966933548

		Guatemala		3.06		0.2728456021

		Holanda		1.26		1.9774584668

		Hong Kong		1.51		1.6966294182

		Hungría		1.65		0.3743751149

		Indonesia		1.00		0.0024723225

		Irlanda		2.48		1.3746906092

		Israel		1.27		3.1387564557

		Italia		0.76		2.8994317676

		Japón		2.57		0.2388211933

		Kuwait		1.62		0.8414604264

		Letonia		2.22		0.1658167274

		Líbano		1.02		0.5174317537

		Lituania		2.22		0.432688309

		Malta		0.49		0.312049519

		Marruecos		0.71		0.6410289075

		Mauricio		2.28		0.28025574

		México		2.15		1.7405916832

		Nigeria		2.99		0.2742555392

		Noruega		1.65		0.360745849

		Nueva Zelanda		2.00		0.0819869341

		Panamá		2.05		0.4055500544

		Perú		6.20		0.3280213446

		Polonia		1.99		4.0671108983

		Portugal		1.21		7.1565537022

		Qátar		1.87		0.2137709054

		Reino Unido		1.42		7.1737677598

		Rep. Checa		1.60		0.2228535413

		Rep. Dominicana		3.93		0.6900727893

		Rumanía		1.04		0.4064086894

		Rusia		2.45		2.1360050635

		Senegal		1.61		0.0920325465

		Singapur		0.67		1.2424509505

		Sudáfrica		2.69		0.6866264871

		Suecia		1.65		0.6418511179

		Suiza		0.76		0.4571493524

		Taiwán		1.53		0.9554149154

		Túnez		0.95		0.1131011659

		Turquía		1.09		0.3702261206

		Ucrania		1.75		0.7564646652

		Venezuela		1.69		0.8956003431

		Total		100
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