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Abstract:

The analysis of the importance of transport and its productivity impacts in the EU and the US can be based on different approaches. Operating cost, logistics cost, transport cost, input of intermediates from transport sectors to other sectors and shares of transport sectors on macroeconomic totals can all be used to derive the importance of transport. These approaches are gone through and are compared in this paper, which is based on work and results of the COMPETE project (Schade et al. 2006). The results are diverse providing ranges of transport between 3% and 25% of economic totals both across the different indicators and across the different countries. However, it seems that in the last decade the transport system in Europe gained more in importance and contributed better to competitiveness then the system in the US.
1 Introduction

In general transport is seen as having a large impact on the economic system and economic development. Without a functioning transport system the whole economic system globalizing production, which leads to flows of intermediate goods between different production locations distributed across the globe, and consumption, which leads to trade flows of consumer goods between the different world regions, would not work. But how large is actually the impact of transport on the economy and especially on the productivity of the different sectors in the economy?

This question is addressed by this paper, which looks at performance measures of the transport system at the interface to the economic system and will compare these measures for a number of European countries and the US. In particular, operating cost, transport expenditures and input-output tables of the different countries will provide an input to the performance analysis.

The analysis of operating cost is based on micro level data derived from a number of cases and statistics. Transferring this data into expenditures on the macro level by calculating it for a whole country reveals that total transport expenditures reach levels of between 10 to 25% of GDP in the different countries, which would make transport one of the most important sectors in the economy.

However, looking at the meso level represented by input-output tables the input of transport as intermediate service to other goods and services only reaches shares of between 3 and 7.5% for the different countries. These two ranges seem to present a lower and an upper bound for the importance of transport to the economy.

The paper follows a structure presenting first the transport policy framework of the EU and the US and then successively going through the different approaches to assess the importance of transport starting with an analysis of operating cost, followed by the logistics cost and an analysis of input-output tables, which all are put into relation to GDP of the EU, of EU countries and/or the US.
2 Transport policies in the EU and the US

The broad concepts of transport polices in the EU and the US are comparable, as the EU formulated in its White Paper of 2001 (EC 2001) the four main objectives (1) shifting the balance between modes of transport, (2) eliminating bottlenecks, (3) placing users at the heart of transport policy and (4) managing the globalisation of transport. The US sets out in the strategic plan for 2003 to 2008 the objectives (1) safety, (2) mobility, (3) global connectivity, (4) environmental stewardship and (5) security (US-DOT 2003). Of course, the latter objective was also considered in the EU as a high priority after the terrorist attacks in September 2001.

Also both, the EU and the US, have recently highlighted the objective of transport to generate innovations and vice versa the need to bring innovations into the transport system, in particular new propulsion concepts and alternative fuels. In terms of introduction of transport pricing policies the US is converging towards the EU, as the latter is promoting transport pricing since about a decade while in the US only in recent policy programs transport pricing is considered as an option to be tested in pilot applications.

Another significant difference between the two policy approaches concerns fuel taxation. In the EU countries fuel taxation is about five to fifteen times higher than in the US. The usage of fuel tax revenues in the US is strictly dedicated for infrastructure provision, in particular highways, while in some EU countries at least a share of fuel tax revenues goes into the general government budget.
Besides a reflection on the transport policies in the EU and the US a glance on the actual situation of transport should provide the starting point for the following analyses. Table 1 presents the modal-split for passenger and freight transport comparing the EU15 with the US for the year 2000 and the EU25 for 2003. Obviously car transport is the dominating mode of passenger transport for both regions. In the EU15 rail and bus attract significantly higher shares than in the US, while air transport is nearly double in size in the US than in the EU15.

For freight transport the differences are even more significant with road being the strongest mode in EU15 while it is rail in the US, though road also holds a strong position in the US. The most amazing differences for freight transport concern rail and sea shipping which differ by about five times with rail being stronger in the US and sea shipping in the EU15.

Table 1: Passenger and freight modal-split at pkm and tkm for EU25, EU15 and US [%]
	Passenger modes
	EU25
2003
	EU15
2000
	US
2000
	Freight Modes
	EU25
2003
	EU15
2000
	USFN

2000

	 Passenger car (1)  
	76.8
	77.8
	84.8
	 Road  
	43.5
	44.3
	29.8

	 Bus / coach 
	8.1
	8.6
	3.4
	 Rail 
	10.1
	8
	38.3

	 Railway 
	5.8
	6.4
	0.3
	 Inland waterways 
	3.3
	4
	9.4

	 Tram + metro 
	1.2
	1.0
	0.3
	 Oil pipeline 
	3.4
	2.7
	15.1

	 Waterborne  
	0.6
	0.5
	
	 Sea

(domestic/intra-EU)  
	39.6
	40.9
	7.4

	 Air

(domestic / intra-EU) 
	7.5
	5.9
	11.2
	
	
	
	


Source: EC 2003, EC 2005,  (1) including two wheelers and light vans in US

Despite these differences in the actual transport situation - which to a significant extent are due to the different geographic structure of the EU and the US with longer travel distances in the US - the transport policies in both world regions are rather congruent i.e. to reduce transport cost and congestion, to improve transport productivity and overall competitiveness.

3 Transport cost structures in the EU and the US

The analysis of cost structures in the EU and the US focuses on two approaches; first the total operating cost (i.e. the total expenditures for transport) are calculated, and second, the average operating cost both in terms of vehicle-km and in terms of transport performance. The following two sections present results for the two approaches for the EU, the EU countries and the US.
3.1 Total operating cost in the EU and the US

Total operating cost in the EU25 account for 1982 bn EUR or 19% of GDP. For the US, the corresponding figure is 2’278 bn EUR or 24% of national GDP (see Table 2). The biggest part in the EU25 are operating cost for road passenger transport (64%). The second largest part is road freight transport with 22% in EU25. In contrast, in the US road passenger and road freight transport reach similar shares with 45% for the former and 47% for the latter. The total operating costs for the other modes (rail, air, water) are in both regions considerably lower.

Table 2: Total transport operating cost in the EU and the US (2005) in [bn. EUR]
	Transport mode
	EU15
	NMS5*
	EU25**
	USA

	Road passenger
	1'239
	37
	1'276
	1'039

	Road freight
	420
	20
	441
	1'072

	Rail
	84
	7
	92
	26

	Air
	155
	6
	162
	137

	Water
	12
	n.d.a.
	12
	4

	Total
	1'911
	71
	1'982
	2'278


* NMS5 means the following 5 countries of EU10: Czech Republic, Hungary, Poland, Slovenia, and Slovakia. ** Without Baltic countries, Malta and Cyprus. n.d.a.: no data available. Source: Schade et al. (2006).

The most important influencing factor on total operating cost (i.e. total expenditures of transport users for their transport activity) is transport performance of each country, which is based on national transport statistics. Comparing the total operating costs in relation to GDP of European countries, Western Europe has a higher share of GDP than Eastern Europe (calculated for NMS5). Looking at the different countries, we observe a high share of costs in the US as well as in Finland, France and Denmark and a low share in Slovakia and Ireland (see Figure 1).

Several reasons are to consider in order to interpret the country-wise results properly. A main reason is the higher share of individual passenger transport due to higher income (e.g. higher density of cars, more leisure trips). This explains the relatively lower share of costs to GDP in Europe. Another reason is the national transport levels, for example the high level of passenger and freight kilometres per capita or per GDP of US and Finland compared to other European countries. A third element (as well true for Finland) is the level of average costs. Finland for example reveals – compared to other countries – rather high costs per vehicle kilometre as well as high freight transport intensity. The US on the other hand have rather low costs per vkm, but also a high (freight) transport intensity with comparably lower efficiency (e.g. load factors).
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Figure 1: Total operating costs in relation to GDP

Source: Schade et al. (2006).

3.2 Average operating cost

Average operating cost can be distinguished per unit of transport performance (pkm or tkm) and per vehicle-kilometre (vkm). These values differ significantly between the different regions of the EU and the US. In some cases, the EU provides more efficient transport services while in others it is the US. Table 3 and Table 4 show that for road transport it is always that the EU15 is the most expensive region in terms of cost per vkm, followed by the US and the NMS (here NMS5). However, due to the higher load factors in the EU15 the cost per tkm of road freight transport is most expensive in the US followed by the EU15 and then the NMS.

Table 3: Average transport operating costs per veh-km in the EU and the US (2005)
in EUR/veh-km (for rail: EUR/train-km)

	Transport mode
	EU-15
	NMS-5*
	EU25**
	USA

	Passenger cars (EUR/veh-km)
	0.43
	0.21
	0.42
	0.29

	Buses (EUR/veh-km)
	1.87
	0.67
	1.78
	1.77

	Coaches (EUR/veh-km)
	1.33
	0.59
	1.22
	1.42

	HDV (EUR/veh-km)
	0.89
	0.34
	0.85
	0.87

	LDV (EUR/veh-km)
	1.11
	0.46
	1.03
	1.00

	Rail (passenger & freight) (EUR/train-km)
	27.74
	11.42
	24.99
	23.77


* NMS-5 means the following five of the ten new EU member states: Czech Republic, Hungary, Poland, Slovenia, and Slovakia. ** Without Baltic countries, Malta and Cyprus.

Table 4: Average transport operating costs per passenger-km and ton-km in the EU and the US (2005) in EUR/pkm and EUR/tkm

	Transport mode
	EU-15
	NMS-5*
	EU25**
	USA

	Passenger

	Passenger cars (EUR/pkm)
	0.28
	0.10
	0.27
	0.23

	Buses (EUR/pkm)
	0.12
	0.04
	0.11
	0.20

	Coaches (EUR/pkm)
	0.10
	0.03
	0.09
	0.07

	Rail passenger (EUR/pkm)
	0.19
	0.03
	0.17
	0.11

	Air passenger (EUR/pkm)
	0.45
	0.77
	0.46
	0.15

	Freight

	HDV (EUR/tkm)
	0.15
	0.07
	0.14
	0.20

	LDV (EUR/tkm)
	5.39
	1.81
	5.05
	3.46

	Rail freight (EUR/tkm)
	0.12
	0.06
	0.11
	0.01

	Air (EUR/available tkm)***
	0.75
	0.84
	0.75
	0.47

	Short Sea Shipping (EUR/tkm)
	0.009
	n.d.a.
	0.009
	0.004

	Inland Waterways (EUR/tkm)
	0.008
	n.d.a.
	0.008
	0.006


* NMS-5 means the following five of the ten new EU member states: Czech Republic, Hungary, Poland, Slovenia, and Slovakia. ** Without Baltic countries, Malta and Cyprus. *** available tkm rely to passenger and freight transport. n.d.a.: no data available.
Source: Schade et al. (2006)
4 Transport cost expressed as logistic costs
Looking at the logistics expenditures in relation to GDP an alternative calculation of importance of transport can be derived from "The TOP 100 of Logistics" study of Klaus/Kille (2006). In this study three approaches are presented to calculate logistics expenditures:

· A transport performance and transport cost based approach, which is similar to the COMPETE approach.

· An employment and labour productivity based approach.

A survey based approach aggregating sectoral totals from company revenues.

For Germany it could be proved that all three approaches generate quite similar results with total logistics expenditures of 170 b€ in 2004. Furthermore, a narrow logistics expenditure (NLE) indicator is calculated, which aggregates transport and storage services but omits e.g. costs for planning and administration of logistics. This NLE amounts to 118 b€ for Germany i.e. about 70% of total logistics expenditures.

Klaus/Kille also estimate the logistics expenditures of further 16 European countries using both national statistics or survey, where available, and transferring results from the in-depth German analysis to the other countries, where data is lacking. The results for the logistics expenditures of these EU17 countries are presented in Table 5. For EU17 the NLE amounts to about 5% of GDP and the total logistics expenditures, which actually constitute a rather broad categorisation e.g. including the cost of stocks, amount to 7.1% of GDP.

Table 5: Estimates of transport and logistic costs for European countries in relation to GDP
	
	Expenditures for freight transport
	Storage and picking
	Total Narrow Logistics Expenditure (NLE)
	Order processing
	Planning and administration of Logistics
	Cost of stocks
	Total Logistics Expenditures

	
	[Bio*EURO]
	[Bio*EURO]
	[Bio*EURO]
	[Bio*EURO]
	[Bio*EURO]
	[Bio*EURO]
	[Bio*EURO]

	Belgium
	12.7
	7.7
	20.4
	1.5
	1.5
	6.1
	29.5

	Danmark
	6
	3.6
	9.6
	0.7
	0.7
	2.8
	13.8

	Germany
	73.5
	44.5
	118
	8.5
	8.5
	35
	170

	Finland
	9.5
	5.8
	15.3
	1.1
	1.1
	4.5
	22

	France
	45.8
	27.7
	73.5
	5.3
	5.3
	21.8
	105.9

	Greece
	5.9
	3.6
	9.4
	0.7
	0.7
	2.8
	13.6

	United Kingdom
	46.8
	28.4
	75.2
	5.4
	5.4
	22.3
	108.3

	Ireland
	3.8
	2.3
	6.2
	0.4
	0.4
	1.8
	8.9

	Italy
	31.1
	18.8
	50
	3.6
	3.6
	14.8
	72

	Luxemburg
	1.4
	0.9
	2.3
	0.2
	0.2
	0.7
	3.3

	Netherlands
	18.8
	11.4
	30.2
	2.2
	2.2
	9
	43.5

	Norway
	8.1
	4.9
	12.9
	0.9
	0.9
	3.8
	18.6

	Austria
	5.2
	3.2
	8.4
	0.6
	0.6
	2.5
	12.1

	Portugal
	3.5
	2.1
	5.6
	0.4
	0.4
	1.7
	8.1

	Sweden
	11.5
	7
	18.5
	1.3
	1.3
	5.5
	26.7

	Switzerland
	6.7
	4
	10.7
	0.8
	0.8
	3.2
	15.4

	Spain
	28.5
	17.3
	45.8
	3.3
	3.3
	13.6
	66

	EU17
	318.9
	193.1
	512
	36.9
	36.9
	151.9
	728.6

	as % of GDP
	3.1
	
	5.0
	
	
	
	7.1


Source: Klaus/Kille (2006)

Comparing the Klaus/Kille results (Table 5) with the operating cost results (Figure 1) the NLE indicator would be the more appropriate indicator revealing that a bit less than one third of the share of operating cost on GDP could be assigned to freight and logistics. Table 6 presents the NLE in relation to GDP as well as further cost indicators like the difference between the mere transport cost per ton for the EU17 with 18.4 €/t and the total logistics cost per ton with 42 €/t.

Table 6: Averaged transport costs and share of logistics expenditures to GDP for EU17
	
	Population in 2004
	GDP in 2004
	Tons transported in 2004
	Logistics cost per transported ton
	Transport cost per transported ton
	Transport intensity per person
	Share of Narrow Logistics Expenditures (NLE) to GDP

	
	[Mio]
	[Bio*EURO]
	[Mio*t]
	[EURO/t]
	[EURO/t]
	[t/Pers]
	[%]

	Belgium
	10.4
	282
	644
	45.8
	19.7
	61.9
	7.2

	Danmark
	5.4
	195
	243
	56.8
	24.7
	45.0
	4.9

	Germany
	82.5
	2,178
	3,619
	47.0
	20.3
	43.9
	5.4

	Finland
	5.2
	150
	473
	46.5
	20.1
	91.0
	10.2

	France
	60.4
	1,625
	2,443
	43.3
	18.7
	40.4
	4.5

	Greece
	10.7
	165
	292
	46.6
	20.2
	27.3
	5.7

	United Kingdom
	60.3
	1,706
	2,330
	46.5
	20.1
	38.6
	4.4

	Ireland
	4
	146
	286
	31.1
	13.3
	71.5
	4.2

	Italy
	58.1
	1,355
	1,739
	41.4
	17.9
	29.9
	3.7

	Luxemburg
	0.5
	26
	41
	80.5
	34.1
	82.0
	8.8

	Netherlands
	16.3
	465
	1,021
	42.6
	18.4
	62.6
	6.5

	Norway
	4.6
	202
	467
	39.8
	17.3
	101.5
	6.4

	Austria
	8.2
	233
	361
	33.5
	14.4
	44.0
	3.6

	Portugal
	10.5
	135
	337
	24.0
	10.4
	32.1
	4.1

	Sweden
	9
	279
	483
	55.3
	23.8
	53.7
	6.6

	Switzerland
	7.5
	290
	420
	36.7
	16.0
	56.0
	3.7

	Spain
	40.3
	793
	2,158
	30.6
	13.2
	53.5
	5.8

	EU17
	393.6
	10,224
	17,356
	42.0
	18.4
	44.1
	5.0


Source: own calculations based on Klaus/Kille (2006)

5 Transport cost in input-output tables

Looking at transport now from a third angle i.e. from input-output-table analysis, transport, which means to consider that part of transport that constitutes intermediate input to the production of goods and services. From this point of view the picture is quite different assigning transport a much smaller share of sectoral total output. This analysis is presented for the EU15 countries using EUROSTAT harmonised input-output tables from 1995 in Table 7. To calculate the numbers intermediate input of the sectors transport inland (comprising road, rail, inland waterway) and transport air maritime (comprising air, ocean- and short-sea-shipping) are aggregated and put into relation of total output of the 25 sectors. We call this the transport intermediate input intensity indicator (TIII). The average shares of transport input to total output (TIII) are in the range of 0,7 to 2,6% for the 15 countries. The highest shares on sectoral level can be observed for the transport sectors themselves, in particular transport air maritime and transport auxiliary with above 10% for some countries like Austria, Finland or Germany. When trying to classify the countries at least two larger groups can be distinguished. The first group with a rather low transport intermediate input intensity (TIII) below 1.1% includes Belgium&Luxemburg, Greece, Ireland and Netherlands. With some caution these could be identified as smaller countries in terms of area and hence requiring less transport, though the group includes both central countries and peripheral countries. The second group with rather high transport intermediate input intensity above 2,3% would include Denmark, Finland, Germany, Italy and Sweden. Besides Denmark this group includes large countries in terms of area and travel distances.

It should be pointed out that using input-output-tables for transport analysis might not provide the full picture since some transport like own-account transport, which in some countries can be even more than twice as much as rail transport (ECMT 1999), might not be assigned to the transport sectors themselves or transport is used as a mere correction factor to convert between different versions of IO-tables. In that sense, the presented transport intermediate input intensity values should be at the lower bounds.

To substantiate the importance of own account transport again results of Klaus/Kille (2006) can be used. Within their logistics analysis they estimate the distribution between own-account and outsourced logistics activities for Germany. For the mere transport part about 30% of expenditures account for own-account, for the storage part about 60% and for the administration and planning about less than 80%. Furthermore, they observe a strong trend for further outsourcing of logistics services such that the own account shares will be reduced in the future. Concluding, the transport intensities shown in Table 7 as share of intermediate input of the two transport sectors are those where own-account plays the smallest role. But with about 30% it is not negligible.

Table 7: Share of intermediate input of sectors transport inland and transport air maritime in relation to total output of 25 sectors in EU15

	TIII in [%]
	AUT
	BLX
	DNK
	ESP
	FIN
	FRA
	GBR
	GER
	GRC
	IRL
	ITA
	NLD
	PRT
	SWE

	Agriculture
	0.6
	1.5
	0.6
	2.5
	0.2
	0.7
	0.5
	2.6
	0.3
	0.2
	1.2
	0
	0.1
	0.4

	Energy
	0.6
	0.4
	1.5
	0.6
	1.9
	1.1
	0.8
	2.6
	1.7
	0
	1.2
	0.7
	0.3
	0.1

	Metals
	1.9
	1.8
	0.3
	3.6
	4.3
	1.6
	2.7
	9.4
	0.2
	1.8
	5
	0.1
	0.9
	2.4

	Minerals
	2.8
	2.4
	4.7
	3.1
	8
	3.9
	9.2
	2.1
	0.8
	1.6
	5.1
	0.2
	2.1
	3.5

	Chemicals
	0.9
	0.8
	2.1
	2.9
	2.4
	3.2
	1.9
	1.4
	0.3
	0.7
	2.9
	0.2
	1.4
	1.1

	Metal products
	0.9
	1.7
	1.1
	1.9
	1.3
	1.9
	1.4
	0.8
	0.2
	1
	3.3
	0.1
	1.3
	1.4

	Industrial machines
	0.7
	1.4
	0.6
	1.8
	0.7
	1
	0.9
	0.9
	0.4
	0.8
	2.9
	0.2
	1.3
	1.3

	Computers
	0.6
	1.1
	0.5
	0.8
	0.8
	3.8
	0.5
	0.5
	0.4
	0.6
	3.4
	0.2
	0.5
	1.9

	Electronics
	0.6
	0.9
	0.4
	1.3
	0.5
	2.8
	0.9
	0.7
	0.4
	0.8
	2.6
	0.3
	0.5
	1.1

	Vehicles
	0.7
	0.6
	0.9
	2.2
	0.4
	0.9
	1.3
	1.3
	0.2
	0.6
	3
	0.3
	0.3
	0.9

	Food
	1.4
	1.3
	1.7
	2.5
	2.3
	0.8
	1.7
	1.6
	0.2
	0.7
	2.8
	0.1
	0.3
	1.8

	Textiles
	0.7
	1.5
	1.4
	1.6
	0.8
	1.2
	1.1
	0.9
	0.1
	0.8
	1.6
	0.1
	0.8
	3.1

	Paper
	1.2
	1.4
	3.2
	2.2
	5
	1
	2.5
	1
	0.2
	0.9
	2
	0.4
	1.5
	0.9

	Plastics
	0.6
	1.2
	1.6
	2.1
	1.1
	0.3
	1.8
	1.1
	0.3
	1.3
	2.5
	0.2
	0.8
	0.9

	Other manufacturing
	1.4
	1.8
	2.1
	2.5
	6.8
	1
	1.7
	1.9
	0.1
	0.8
	1.8
	0.2
	0.2
	1.8

	Construction
	3.3
	1.3
	3
	3.4
	3.5
	2.3
	0.6
	0.9
	5.2
	0.9
	2.8
	0.3
	0.1
	2.5

	Trade
	0.6
	0.3
	6.1
	0.4
	6.6
	5.5
	5.1
	0.4
	0.6
	3.5
	0.8
	4.2
	2.9
	6.7

	Catering
	0.5
	0.4
	0.2
	1.2
	0.4
	0.2
	1.4
	0.7
	0.2
	0.1
	1.2
	0.1
	0.1
	1

	Transport inland
	2.3
	2.7
	5.1
	1
	1.8
	1.2
	2.2
	0.3
	0.1
	2.5
	0.7
	3.3
	3.9
	9.8

	Transport air maritime
	10
	0.4
	8.5
	2.4
	11.6
	4.7
	4
	20.1
	0.3
	3
	0.8
	3.6
	5
	9.1

	Transport auxiliary
	15.1
	0
	6.9
	1.4
	0.9
	6.8
	2.3
	5.6
	3.8
	0.9
	7.7
	1.1
	9
	10.4

	Communication
	0.9
	1.4
	3.2
	1.4
	1.9
	1.2
	1.9
	2.2
	1.1
	0.2
	2.9
	0.8
	3.3
	0.8

	Banking
	0.8
	0.3
	0.6
	0.4
	0.7
	0.3
	1.2
	0.1
	0
	0
	0.3
	0.2
	0.1
	0.4

	Other market services
	0.4
	0.1
	0.6
	0.4
	0.3
	0.5
	0.8
	0.1
	0.1
	0.1
	0.5
	0.1
	0.7
	0.4

	Non market services
	0.4
	0.5
	1.8
	1.1
	0.7
	0.7
	0.7
	0.2
	1.2
	0.2
	0.8
	0.4
	1.1
	1

	Average of sectors per country
	2
	1.1
	2.3
	1.8
	2.6
	1.9
	2
	2.4
	0.7
	1
	2.4
	0.7
	1.5
	2.6


Source: own calculations based on EUROSTAT harmonized IO-tables for 1995, Schade et al. 2006
Similarly the transport intermediate input intensity indicator (TIII) for five selected NMS and the US is presented in Table 8 for the goods sectors and in Table 9 for the service sectors. In general the average of the sectors is similar to the EU15, though one of the five NMS reveals with 3% transport intermediate input to output the highest average share of all countries.
Table 8: Share of intermediate input of sectors land transport, water transport and air transport in relation to total output of 34 goods sectors in selected NMS and the US

	TIII in [%] 
	Estonia
	Hungary
	Poland
	Slovenia
	Slovakia
	US

	Year of IO-Table
	1997
	2000
	1999
	2000
	2000
	1997

	Products of agriculture, hunting and related services
	0.6
	0.8
	0.9
	0.4
	0.9
	2.5

	Products of forestry, logging and related services
	9.6
	8.4
	1.3
	2.6
	2.7
	

	Fish and other fishing products; 
	1.6
	2.3
	2.0
	0.1
	3.3
	

	Coal and lignite; peat
	
	5.2
	0.3
	0.4
	3.7
	

	Crude petroleum and natural gas
	3.6
	5.0
	2.2
	
	0.2
	

	Uranium and thorium ores
	
	
	
	1.9
	
	

	Metal ores
	
	7.5
	
	11.2
	0.6
	1.6

	Other mining and quarrying products
	10.1
	5.9
	
	8.0
	11.3
	

	Food products and beverages
	2.4
	1.4
	0.7
	1.3
	2.7
	2.7

	Tobacco products
	
	0.6
	0.1
	0.6
	0.5
	

	Textiles
	0.9
	1.3
	0.1
	1.2
	1.6
	1.9

	Wearing apparel; furs
	0.5
	0.5
	0.2
	0.2
	1.0
	

	Leather and leather products
	0.6
	0.9
	0.2
	0.5
	1.0
	

	Wood and products of wood and cork 
	6.4
	1.7
	2.6
	1.2
	3.3
	4.1

	Pulp, paper and paper products
	6.3
	1.5
	0.5
	1.8
	4.9
	3.2

	Printed matter and recorded media
	1.1
	1.0
	0.3
	1.0
	0.9
	

	Coke, refined petroleum products and nuclear fuels
	7.2
	0.6
	0.3
	2.7
	1.2
	3.9

	Chemicals, chemical products and man-made fibres
	2.9
	1.1
	2.1
	1.1
	2.6
	3.6

	Rubber and plastic products
	2.6
	1.2
	0.5
	0.9
	2.2
	3.8

	Other non-metallic mineral products
	6.4
	2.0
	1.0
	2.0
	4.9
	6.2

	Basic metals
	2.3
	0.7
	0.2
	1.1
	0.9
	5.1

	Fabricated metal products, except machinery
	2.6
	1.0
	0.4
	1.1
	2.2
	2.0

	Machinery and equipment n.e.c.
	1.8
	1.2
	0.5
	1.3
	2.0
	1.6

	Office machinery and computers
	0.2
	1.1
	0.6
	0.5
	0.5
	0.9

	Electrical machinery and apparatus n.e.c.
	1.5
	0.7
	0.3
	0.9
	1.6
	1.6

	Radio, television and communication equipment 
	0.3
	0.9
	0.5
	0.7
	1.0
	1.1

	Medical, precision and optical instruments, watches
	5.6
	0.8
	0.3
	0.5
	0.8
	1.0

	Motor vehicles, trailers and semi-trailers
	2.2
	0.7
	1.4
	0.5
	2.8
	2.4

	Other transport equipment
	0.9
	1.3
	0.3
	0.4
	1.9
	1.5

	Furniture; other manufactured goods n.e.c.
	2.5
	1.5
	0.8
	1.1
	2.4
	2.0

	Secondary raw materials
	
	8.9
	0.7
	2.1
	2.3
	

	Electrical energy, gas, steam and hot water
	2.2
	1.1
	0.7
	0.1
	0.3
	2.6

	Collected and purified water, distribution of water
	2.6
	0.5
	
	0.7
	3.0
	

	Construction work
	2.4
	2.2
	2.0
	1.3
	2.0
	1.8


Source: own calculations based on EUROSTAT Use-tables for various years, US IO Table, Schade et al. 2006
Table 9: Share of intermediate input of sectors land transport, water transport and air transport in relation to total output of 24 service sectors in selected NMS and the US

	TIII in [%]
	Estonia
	Hungary
	Poland
	Slovenia
	Slovakia
	US

	Year of IO-Table
	1997
	2000
	1999
	2000
	2000
	1997

	Trade, maintenance and repair services of vehicles
	0.9
	1.4
	0.5
	2.5
	1.3
	1.1

	Wholesale trade and commission trade services, exc vhc
	5.4
	7.4
	3.1
	2.8
	17.1
	

	Retail trade services, repair services of personal goods
	0.9
	4.7
	0.9
	1.2
	5.0
	

	Hotel and restaurant services
	0.3
	0.5
	0.3
	0.1
	0.7
	1.7

	Land transport; transport via pipeline services
	2.5
	1.3
	7.2
	15.0
	5.3
	16.5

	Water transport services
	1.8
	7.2
	26.5
	4.5
	6.7
	

	Air transport services
	3.6
	4.0
	
	0.1
	7.2
	

	Supporting and auxiliary transport services; travel agents
	18.8
	4.4
	13.5
	17.4
	36.1
	

	Post and telecommunication services
	0.9
	0.6
	1.8
	0.1
	0.7
	2.1

	Financial intermediation services, except insurance and pension
	0.1
	0.3
	0.5
	0.0
	1.5
	1.0

	Insurance and pension funding services,
	0.4
	0.7
	1.2
	0.0
	0.4
	

	Services auxiliary to financial intermediation
	0.4
	0.5
	6.1
	0.2
	0.4
	

	Real estate services
	0.7
	0.4
	
	0.1
	0.2
	0.4

	Renting services of machinery and equipment without operator
	1.3
	0.6
	1.6
	0.3
	2.2
	1.6

	Computer and related services
	0.5
	0.4
	0.4
	0.5
	0.8
	0.6

	Research and development services
	1.4
	0.9
	0.3
	0.1
	0.7
	1.0

	Other business services
	0.4
	0.6
	0.8
	0.5
	1.4
	0.9

	Public administration and defence services; compulsory social security services
	1.0
	0.4
	0.4
	0.1
	1.2
	

	Education services
	0.4
	0.5
	0.4
	0.4
	0.2
	0.7

	Health and social work services
	0.4
	0.2
	
	0.1
	0.7
	1.1

	Sewage and refuse disposal services, sanitation and similar services
	2.6
	2.8
	1.0
	1.4
	2.6
	

	Membership organisation services n.e.c.
	0.9
	2.6
	1.1
	0.2
	2.8
	1.2

	Recreational, cultural and sporting services
	0.5
	1.3
	0.7
	0.2
	1.8
	

	Other services
	0.7
	0.5
	0.3
	0.3
	0.7
	

	Average of goods and service sectors per country
	2.6
	2.0
	1.8
	1.7
	3.0
	2.5


Source: own calculations based on EUROSTAT Use-tables for various years, US IO Table, Schade et al. 2006
The ECOTRA study (Energy use and cost for freight transport chains, TRT, 2006) undertaking a product-focused bottom-up analysis of transport and logistics cost broadly confirms the Klaus/Kille results (2006) in Table 6 and the IO-table analysis in this section (Table 7, Table 8, Table 9). ECOTRA identifies the shares of transport input in comparison with the value of the final product, which constitutes a comparable indicator to the output of a sector. For processed food this share is between 5-10% (e.g. tuna 5.7%, tomatoes 9.5%), for automotive slightly below 4% and for textiles in the range of 1-3% (e.g. Jeans 0.9%, suit 2.8%).

6 The economic importance of transport

Though transport constitutes a derived demand it has a role to play on its own for the European economy. This can be shown by looking at the two main sectors of transport, which is the production of transport equipment (i.e. cars, trucks, buses, planes, ships, trains, two-wheelers) and the provision of transport services (i.e. rail, road, water, air and auxiliary transport services).

Looking at the share of transport equipment and transport services for the two major macroeconomic indicators employment and production for the two points of time 1995 and 2002, adding the time dimension as a new item of analysis we observe: first, significant shares of transport and, second, differences of levels and development trends for the EU15 and the US (see Figure 2)
.

Transport equipment is of similar importance for employment in both regions laying in the range of 1.43% (US) and 1.89% (EU15) in 1995, respectively, and reducing slightly in importance for direct employment to 1.25% (US) and 1.55% (EU15). Transport services contribute a more than twofold higher share to direct employment. Again the US shows the lower share with 3.13% while it reaches 3.73% for the EU15 in 1995. Here the trends until 2002 differ as in the US employment remains stable while in the EU15 it is increasing slightly to 3.96%.

Looking at the contribution of transport to production the trends are quite different. In 1995 transport equipment in the US contributed 3.75% of total production. In the EU15 the share was slightly lower with 3.62%. In both regions it is at least double the employment share of the total. Until 2002 the trends of production of transport equipment in the US and EU15 differ. For the US a decline to 3.22% is observed (‑14%) and for the EU15 a growth reaching a share of 4.2% (+16%).

For the production of transport services the levels and developments also differ between the US and the EU15. In the US the share is reduced from 3.32% to 3.04% of total production (‑8%). For EU15 it is the opposite: the share grows from 5.38% to 5.82% (+8%), which to large extent comes from the auxiliary transport services (e.g. logistics, travel agencies) and much less from the modal transport services.

The trends of total transport importance (equipment plus services) in the US and the EU15 accordingly differ significantly. For the US we observe a slight decline of the importance of transport between 1995 and 2002 consistently for both employment (from 4.55% to 4.38%) and production (from 7.07% to 6.26%). However, for the EU15 only the share on total employment is reduced (from 5.62% to 5.51%), while the share of total transport on production is growing by more than 11% starting at 9% in 1995 and reaching 10.02% in 2002. This confirms that transport on its own constitutes already one of the most relevant sectors in the EU15 in terms of economic importance and that its importance is growing.
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Figure 2: Contributions of transport to employment and production

Looking at the results in Figure 2 three things should be kept in mind: first, different data sources provide a bandwidth of results e.g. looking at input-output tables, which are not available for all countries for both points of time, the share of transport on total production value of EU15 in 2002 amounts to 10-11% which is similar than values derived from the OECD STAN but smaller than can be calculated on the base of production value taken from the EUROSTAT Structural Business Statistics.
 In all three cases, it should be kept in mind that the reference total is not GDP, but the total of all production or production value taken from the respective statistics. Second, this result refers to monetary values and hence is not valid in the analysis of decoupling of transport, which focuses on decoupling of physical units (volume or performance) from monetary units (GDP, output, production value). E.g. the increase in logistic services would not show up in the physical units but would be included in the monetary units, which is of course affecting these results since logistics are strongly growing in the last decade.

The result of growing importance of transport in the European economies is also confirmed by an econometric analysis of labour productivity (LP) of transport services (see Schade et al. 2006)), which concluded that LP grew stronger in the EU than in the US. A deeper analysis focussing on total factor productivity development revealed that this is partially due to higher capital investments in the EU than in the US (i.e. transport infrastructure, vehicles) as in terms of TFP growth the US always ranks amongst the top 3 of the analysed countries. Nevertheless, this confirms that the European infrastructure policy e.g. fostering the implementation of European transport networks and the construction of inter-modal transport terminals provides positive stimuli for the economy.

In terms of operating cost (section 3.1), which can be seen as expenditures of an economy for their transport activity, the US spends a higher share of their GDP for transport. This differs from the picture drawn by the share of transport on production (Figure 2). However, the operating cost present partially a narrower picture as they cover merely the transport activity, while e.g. logistics activities are excluded and by these activities the EU generates a larger share of their transport production, and partially a broader picture as the operating cost include expenditures made in non-transport sectors like financial services (e.g. vehicle insurance), energy (e.g. fuel) or trade and repair (e.g. vehicle maintenance).

However, the operating cost analysis seems to indicate another success of the European transport sector and policy as the average cost per tkm of road freight in the US is much higher than in the EU, which could result from the higher input of auxiliary services (i.e. logistics) in the EU leading to better organised freight transport (e.g. higher load factors, better choice of most efficient alternative mode).

We have started this discussion of the economic importance of transport by looking at the direct shares of the various transport sectors on the economy. Now, we turn towards the contribution of transport to the production of other sectors, i.e. the intermediate input of the transport service sectors in relation to the production of other sectors documented by input-output-tables. This share reflects the dependence of other sectors on transport services in monetary terms. However, with 1.9% for the US and 2.2% for the EU15 it is much smaller than what we have identified as the overall contribution to production above. The differences emerge because of two main reasons: first, own account transport is not included in the intermediates of the transport service sectors of the IO-tables, which should increase this share by roughly one third (derived from Klaus/Kille 2006). Second, private passenger transport also accounts for a significant share of production of the transport sectors (measured in terms of operating cost about one third of European expenditures).

It should be pointed out that all the previous analyses focus on the monetary footprint of transport. Changes of the usage of time, in particular time savings through transport improvements, are only considered as far as they reduce the capital cost (e.g. if fewer vehicles are needed) or wage expenditures (e.g. if fewer personnel is required). But in microeconomic-founded Cost-Benefit-Analysis (CBA), which for instance is used to assess the viability of transport infrastructure projects, the time savings on average contribute the largest share of benefits (e.g. in the previous German cross-modal federal infrastructure plan about 70% of benefits were time savings). To capture a similar indicator as GDP for the national level of analysis it would be required to establish a reporting of (travel) time usage indicators documenting for which purposes time is used.
  However, there is some evidence that transport improvements that possibly would reduce travel times often are not used to save time but to increase transport distances and to dedicate a constant time budget for transport.

7 Conclusions
We can treat importance of transport and its impacts on competitiveness from three different angles: first, the cost of intermediate inputs into products and services is a determining influence on competitiveness of products or sectors, and, second, the relative labour productivity or total factor productivity of sectors compared with the competitors in other countries provides an indicator for competitiveness of a sector. Third, high export shares or dynamic growth of exports also constitute an indication of significant competitiveness of sectors or economies.

We have shown by analysis of input-output tables that the share of transport intermediate input to output is rather small with on average 2.2% for the EU15. However, some sectors reach levels of above 10% in some countries e.g. trade and the transport service sectors themselves. For such sectors transport policies may play a significant role for their competitiveness.

The input-output results are confirmed by the ECOTRA study (TRT 2006). This study identified the shares of transport input in comparison with the value of the final product. The highest share is observed for processed food with 5-10% (e.g. tuna 5.7%, tomatoes 9.5%). For automobiles the share is slightly below 4% and for textiles in the range of 1-3% (e.g. Jeans 0.9%, suit 2.8%). Especially the automobile sector belongs to the crucial sectors of many European economies as it is contributing significant shares of exports. On the other hand with 4% transport input it reaches a non-negligible level of automobile production value. Looking at the transport activities of the automobile sector it can be observed that it is one of the sectors which is increasingly using rail transport, in particular block trains. To large extent this seems to be enabled by the European transport policy of the past 15 years, which focussed on the revitalising of railways in particular by liberalisation e.g. enabling new entries on the freight railway market that specialised for specific goods or sectors like automobiles or chemicals; by harmonisation simplifying or even enabling for the first time significant cross-border rail freight traffic, which is especially important for rail transport that disposes of competitive advantages in particular for longer transport distances; and by promoting the concept of dedicated freight railways, which increases the speed and reliability of rail freight transport. All three measures are still in the process of continued implementation such that it can be expected that in the future they will deliver further contributions to increase the competitiveness of rail freight and hence of important sectors like automobiles or chemicals.

The analysis of the development of labour productivity and total factor productivity (see Schade et al. 2006) shows that especially labour productivity in transport sectors of the EU15 revealed a catch-up in comparison with the US in the 1990ies, which would mean that the EU increased its competitiveness compared to the US. However, looking at TFP the US always is amongst the three top countries of the EU15 plus US group of countries. This indicates that capital investment was a driver of the labour productivity growth increasing capital intensity in the transport sectors. This seems plausible also in the light of the EU policies to invest into TEN-T and into inter-modal terminals as well as other goods handling facilities and equipment.

Overall, the importance of transport for the economy seems to be higher for the EU than for the US, which is a difference that largely developed over the past 10 years, which was a period with strong transport policy-making by the EU, such that this should, at least partially, be a consequence of European transport policy.

In particular, the EU policy of liberalisation, harmonisation and implementation of new (cross-border) infrastructure for railways was successful as it raised productivity and hence competitiveness of the railway sector, which was then more attractive for important economic sectors of several EU countries like automobiles and chemicals. Both sectors significantly increased the demand for rail freight service e.g. for transport of automobiles on block trains.
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FN� A recent publication of the US-DOT (2006) provides different modal shares for freight given as composite estimates measured in terms of ton-miles for the single modes in the year 2002: road: 37.2%, rail: 33.7%, inland-waterway: 11.9%, air: 0.3%, pipeline: 16.9%. The difference emerges due to the inclusion of a number of sectors that in statistics derived from the US Commodity Flow Survey (like the one shown in � REF _Ref129275597  \* MERGEFORMAT �Table 1�) have not been considered.


� For the EU10 no comprehensive data is available. Looking at selected EU10 countries that dispose of data, different tendencies than for EU15 can be observed. E.g. production value and employment of transport services are declining due to strongly growing car-ownership and private road transport. On the other hand for transport equipment in some countries both employment and production value are growing due to location of new road vehicle manufacturing plants in these countries.


� The numbers for production in � REF _Ref139911165 �Figure 2� come from the OECD STAN Online statistics and include some assumptions on missing values to fill data gaps for a few countries. Taking the numbers from the EUROSTAT Structural Business Statistics on sectoral production value following the NACE classification the share of total transport production value (equipment plus services) on total production value would even be higher reaching 13% for the EU25 in 2002. This number would even be larger when sales and maintenance of motor vehicles and sales of fuel would also be considered.


� Some countries report in their Input-Output-Tables much higher growth of transport importance than derived for the EU15 from the OECD STAN database with +11%. For instance, transport importance measured as share of transport output to total output, i.e. total use in the IO-Tables, grew between 1995 and 2000 for Denmark by +25.1%, for Germany by +23.6% and for Austria by +15.6%.


� Such an attempt is made for Germany to analyse comprehensively the time use of different person groups and the time flows between the groups i.e. the time spent of adults for child care e.g. driving of children to school or kindergarden (Stahmer/Herrchen/Schaffer 2004).
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