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Introduction

Within UNITE project pilot transport accounts for 18 countries were elaborated. The following modes were considered: road transport, rail transport, public transport, air transport, inland waterways and maritime transport. The following transport costs were calculated: infrastructure costs, supplier operating costs, user costs, accident costs and environmental costs. In addition, taxes, charges and subsidies were calculated. 

NEI was asked to apply the techniques and methodologies developed for the elaboration of the national pilot accounts to an urban area. Rotterdam urban area was chosen for the elaboration of a pragmatic transport account for an urban area due to its characteristics. Rotterdam is one of the biggest cities of the Netherlands and belongs to the so-called Randstad. In addition, all transport modes considered in Unite are present in Rotterdam.

The aim of this report is to present the results of the pilot account for Rotterdam. Being in its way innovative, the aim was in particular to attempt to cover as much aspects as possible, and in parallel to detect in general the feasibility of developing such an account. The other aims were to assess the availability of the required input data at the urban level, difficulties and future possibilities.

The methodological approach for the elaboration of the pilot account is not described in this report. For a detailed description of the accounts approach as well as for the description of the individual methodologies for the estimation of specific cost categories, please consider Link et al. (2000 and 2001), Certan et al. (2001).

1 General description of the urban area

1.1 Geographical location and population

Rotterdam is situated in the western part of the Netherlands and is the second largest city of the Netherlands after the capital of Amsterdam, which is located approximately 60 kilometres to the northeast of Rotterdam. One of the Netherlands’ main rivers, the Maas river, flows right through the city, thus naturally dividing it in two parts: the northern part where the central business district and the central train station are located, and the southern part. 

As one of the most important economic centres in the Netherlands, Rotterdam has the largest container port in the world closely followed by Singapore. The port is connected to the European Hinterland (i.e. German Ruhrgebiet) by waterway and by rail, while the Dutch government is currently developing a new rail connection to Germany exclusively for cargo shipments originating from the port of Rotterdam.

For the purpose of this report one has to distinguish between urban area Rotterdam and Rotterdam region. Within the scope of the pilot account is the Rotterdam urban area. Rotterdam urban area includes 13 sub-municipalities (deelgemeenten) of the Rotterdam city. These are Stadscentrum, Delfshaven, Overschie, Noord, Hillegersberg-Schiebroek, Kralingen-Crooswijk, Prins Alexander, Feijenoord, Ijsselmonde, Charlois, Pernis, Hoogvliet, and Hoek van Holland. Rotterdam region includes the following 18 municipalities/suburbs: Albrandswaard, Barendrecht, bergschenhoek, Berkel en Rodenrijs, Bernisse, Bleiswijk, Brielle, Capelle aan den Ijssel, Hellevoetsluis, Krimpen aan den Ijssel, Maassuis, Ridderkerk, Rotterdam, Rozenburg, Schiedam, Spijkenisse, Vlaardingen, and Westvoorne.

The geographical location of Rotterdam results in specific characteristics, which are important for the pilot account, in particular, manifestation of all transport modes in an urban area. 

On January 1st 2000 the population of the city of Rotterdam amounted to almost 600 thousand. During the last decade, the population size has not changed dramatically. Causes for the diminishing growth rate are (among others) the declining rate of production of housing combined with an increase in demolition of houses. 

1.2 Transport policy framework

1.2.1 Authorities responsible for transport policies

Generally speaking, there are three levels on which different government bodies operate in the Netherlands. The first being the national government in The Hague where the different ministries reside, in particular the Ministry of Transport, Public Works and Water Management. Second comes the provincial governments in each of their respective provincial capitals (for Rotterdam, it is in The Hague). 

At the lower level is the municipality. As the second largest city of the Netherlands, Rotterdam has many different boards other cities lack. The ones affecting transport in Rotterdam are: 

· the Board of Port and Economic Affairs (HEZ). This includes control over Rotterdam Airport and Rotterdam Municipal Port Management (Gemeentelijk Havenbedrijf Rotterdam).

· the Board of Transport, Sport and Recreation (VVSR). This includes Rotterdam Parking (Parkeerbedrijf Rotterdam) and RET Public Transport.

1.2.2 Current practice with ‘transport accounts’ 

As for the Netherlands as a whole, there are no accounts presented in the way and based on the principles as proposed in UNITE. However, within national companies and within transport bodies quite detailed cost accounts exists although not harmonised and not covering all aspects relevant to UNITE. 

As the practice shows, in the Netherlands as whole, cost and expenditure information are used within several modes (rail, public transport) to compare costs and revenues, and to show cost coverage ratios. This serves as a basis for pricing and taxation policies. For other modes (road, air, inland waterways, short sea shipping) pricing and taxation policies are available, but not necessarily based on cost recovery ratios. 

2 Description of the transport sector by mode

2.1 Road

The total length of the entire Rotterdam road network is approximately 1,800 kilometres, of which almost 90% (1,600 km) is within city boundaries. Four highways comprise the Rotterdam ring. These highways are A20 (north), A16 (east), A15 (south) and the A4 (west). There are currently plans to extend the A16 to the north and connect it to the A13 (which is the highway that connects Rotterdam to the Hague/Amsterdam). Plans are also in development to connect the A4 (part of the Rotterdam ring) to the A4 just west of the city of Delft. Both plans should relieve the A13 of congestion, as this is the only (feeder) highway so far coming into Rotterdam from the direction of The Hague and Amsterdam. 

Just like in the rest of the Netherlands, Rotterdam takes great care of its cyclists, as separate bicycle roads have been built for increased safety. This has been made possible due to the fact that Rotterdam is able to use relatively more space than other cities in the Netherlands. Yet the city is creating more bicycle roads and actively promotes the use of bicycles to get people out of their cars. More suburbs and recreational areas are now accessible by bicycle in order to make it more attractive to leave the car at home. Motorcyclists however are forced to use normal roadways, whenever it is possible and safe.

2.2 Public transport

Founded in 1878, the Rotterdam public transport company (RET) daily carries around 600,000 passengers (in comparison, the Amsterdam public transport company GVB carries almost 1 million passengers per day and the London public transport around 7.5 million). RET has 253 buses for 44 bus lines, including 11 night buses. Total length of all bus lines is 400 kilometres. RET also has 115 trams for 10 tramlines with a total length of 128.2 kilometres. Traffic to and from the suburbs is carried out by transport company Connexxion, whose buses go to Central Station or subway station Zuidplein where passengers can change to RET lines. 

RET also runs two metro lines: the Erasmus line (Central Station to south) and the Caland line (from west to east). On these two lines with a total length of 72.9 kilometres 153 subway cars are used. There are currently plans to extend the Caland line, connecting Marconiplein with Zuidplein via Schiedam and Pernis. Another extension of the Caland line is planned to the east, to connect Nesselande with Rotterdam. Last but not least, there are plans to connect The Hague, Zoetermeer and Rotterdam with light rail, ‘Randstadrail’. This project will in effect connect the Rotterdam subway network with the (local) train tracks of The Hague and Zoetermeer. 

2.3 Rail

The Dutch National Railway (NS) operates in the urban area Rotterdam. There are railway stations in Rotterdam. These are Rotterdam Central Station, Rotterdam Alexander, Bergweg, Blaak, Hofplein, Kleiweg, Lombardijen, Noord, Wigenplas, Zuid. The central station is the most used station in Rotterdam followed with a big lag by Rotterdam Alexander, and further by Blaak and Lombardijen. Around 70% of the passengers (getting in and out) on the Rotterdam stations belong to the central station.

2.4 Aviation

Formerly known as Airport Zestienhoven, Rotterdam Airport is located north of the city centre just above the A20 highway. Both scheduled airliners and charter operators are active on the airport. Main passengers are business and leisure passengers (holiday charters). As a regional airport, Rotterdam Airport differentiates itself in fast check-in service and ample parking opportunities. It also puts continuous emphasis on further development of the airport to enhance the airport’s attractiveness. Destinations served from Rotterdam Airport include cities in the Benelux, the UK and the Mediterranean.

2.5 Waterborne transport

The Maas river has always played an important role in the development of Rotterdam. Up until the 60s, much of the port activities still took place within the city’s boundaries. But when the freighter ships grew in size, so did the port of Rotterdam albeit on a different location. It gradually moved from within the city towards the Maasvlakte, situated to the west of the city and thus closer to the North Sea. The old port buildings along the Maas in the city could now be renovated and be used for new purposes such as housing and recreation areas. Now that the old port has become an intricate part of the city, people realised it could also be used as a mode of transportation.

One example of this newfound form of transportation is called Waternet. This is a network of pontoons for the greater Rotterdam area to connect the various tourist attractions. Easily recognisable by their sturdy shape, these uniquely designed pontoons are used to connect 15 different locations in Rotterdam and 15 more in the region. Currently in service with local shipping companies, these pontoons will eventually become water cabs.

Another example of passenger traffic on water is the fast ferry: high-speed catamarans are used to connect the cities of Dordrecht, Ridderkerk and Rotterdam. A one-way trip takes around 40 minutes and is made by two catamarans; each is able to carry 150 passengers, twenty bicycles and two wheelchairs for the disabled or elderly. Passengers in Dordrecht can take the so-called Waterbus for further transportation to other cities in the region. 

The port of Rotterdam is the largest throughput port in the world and it has been the leader for several years now. The port is a enormous rectangular stretch of land starting at the North Sea near Hoek van Holland along the Maas river towards the city centre. In total the port covers 10,500 hectares of which 4,940 hectares are available to industrial sites. Estimates show however that the current size of the port will reach its limits by the year 2006. Currently there are plans to expand the port to the west starting in 2010. Dubbed as ‘Second Maasvlakte’, the project will realise an additional 1,000 hectares of reclaimed land by the year 2035.

2.6 Disaggregation considered in the pilot account

For the pilot account we will consider only road (including public transport), rail and aviation. As a result of the lack of cost specific information for the waterborne transport (e.g. number of accidents and casualties, delays, emissions) it was not considered in the pilot account. The disaggregation considered in the pilot account is presented in the table below. 

It is worth noting that in terms of future possibilities the transport account might be completed for the waterborne transport, too. The prerequisite for that is that waterborne companies make available (if available, if not start recording) delays times, mileage data and others. In terms of basic data, mileage data per type of vessel should be available. These may be used for the calculation of the average costs and in the case of environmental costs, for the calculation of emissions having the general emission factors.

In terms of the considered modes, the more likely to be completed is the road transport. However, even at this level certain assumption specific for Rotterdam urban area should be made, or otherwise national assumption can be applied. 

For railway and aviation transport only user costs could be calculated. The input data on accidents and environment costs exists only at the national level. To develop the respective account for Rotterdam, methodologies for the estimation of the input data should be established.

Table 1: 
Dissegragetaion considered by type network and transport users

	
	User costs
	Accident costs
	Environmental costs

	Cost categories 
	Additional time costs due to road congestion

Additional fuel costs due to road congestion

Additional time costs due to late arrivals
	Material damage

Risk value 

Administrative costs

Medical costs Production loss
	Noise

Air pollution

Global warming

	MODE
	
	
	

	Road
	Network
-motorways, 

-trunk roads, 

-urban roads

Users

-private vehicles (incl. passenger cars and motorcycles), 

-bus/coach, 

-LGV (incl. special and agricultural vehicles)

-HGV
	Total network

Severity of accidents and casualties

-slight and severe

Costs by main bearer

-private user

-transport sector

-public sector

-third parties

User

-passenger car

-motorcycle

-bus/coach

-freight vehicles

-others


	Network
-urban total

User

-passenger cars 

-motorcycles 

-LGV

-HGV

-special vehicles

-agricultural vehicles



	Rail
	User

-passenger transport

Network 

-10 railway stations (passengers getting in and out)
	n.a.
	n.a.

	Public transport
	Network

-urban network

Users

-tram 

-bus (incl. in road)
	n.a.
	Network

-urban total

Users

-bus (incl. in road)

	Air
	Network

-Rotterdam airport

Users

-passenger transport

Other considered

-slight and severe delays
	n.a.
	n.a.

	IWW
	n.a.
	n.a.
	n.a.

	SSS
	n.a.
	n.a.
	n.a.


3 Input data 

3.1 The quality of the input data and sources

The main source for the input data used in the elaboration of the pilot account for the urban area Rotterdam is the Statistics of the region Rotterdam and the city of Rotterdam. It includes general indicators for Rotterdam urban area and the region Rotterdam individually, as well as in comparison with the other big cities in the Netherlands and the overall national data. Although useful, this statistics is poor for the UNITE purposes.

In addition, information from the Rotterdam municipality, department of transport was used. This regards in particular information on mobility and transport safety. The municipality is responsible for the respective policies, therefore it undertakes special research and studies which result in detailed reports.

Input data for the public transport was used from the yearly reports of the public transport companies RET and Connexxion operating respectively in the Rotterdam urban area and region. NS collects data on the number of people getting in and out on the stations in Rotterdam.

For aviation, information from the Rotterdam airport on punctuality (quarterly) was received for arrival and departure flights. In addition, the Rotterdam airport provided statistical data on the number of movements and passengers in the respective periods. The average delay was calculated based on the number of delayed flights (on arrival and on departure) in respective delay category. The categories used by Rotterdam airport are: delays less than 1 minute, from 1-5, 6-10; 11-15; 16-20; 21-25; 26-30 minutes; and more than 30 minutes. The assumption for average delay in the case of heavy delay is 30 minutes. No delay probabilities were available for cargo transport; therefore they were not estimated.

In addition to the basic data and cost specific input data available for the Rotterdam area, certain input data for Rotterdam were obtained with our own estimation using national assumptions and/or indicators. For example, mileage driven by different types of vehicles on different type of roads in the Rotterdam urban area was estimated on the basis of the registered number of vehicles in Rotterdam and the average distance of the trip calculated from the mileage and number of vehicles in the Netherlands as a whole. Although not precise, but rather with a certain degree of bias, it proved valuable in estimation of the emissions for different types of vehicles, calculation of average costs and delay times. 

For the unit values (e.g. average damage costs of an accident, time required by police, average speed on different types of roads etc) national assumption were used. For the production losses (in the case of accident costs), consumption and production per capital on the national level were used.

Cost units and time requirements as well (accident medical costs) are difficult to be obtained and respectively applied on the national level. On the urban level data from a specific institution can be used. Unfortunately, it is not used in the pilot account due to the limited time and other practical difficulties. In terms of future possibilities, theoretically these data might be possible to be obtained from the police Rotterdam, but in practice it is more difficult.

On the demand of the municipality an yearly report on transport safety is prepared with the scope of analysis of the developments as such, and correspondingly of the achievement of the set targets. The municipal policy regarding targets for transport safety is presented in the Policy Note on Transport (Beleidsnota Verkeer en Vervoer). The targets are set for the year 2010 for both city of Rotterdam and Rotterdam region. These targets were used to make forecasts for the year 2005.

For the purpose of yearly monitoring of the emissions of road transport in the region Rotterdam, at the municipal level an estimation of those is made on the basis of data from the RVMK maps and CBS. Data on mileage and factor emission (CBS) are used. For the elaboration of forecast for road emissions, in addition to RVMK, an integrated CAR-model is used (Calculation of Air pollution from Road traffic). The difference of the outcome of the two models is explained by the different approaches and different assumptions. For the current pilot account we estimated the emissions in Rotterdam urban area on the basis of the national factor emission and the estimated road mileage by type of vehicle. For the year 2005 regional targets were used.

3.2 Weakness and deficiency of the input data 

The most data, and of the best quality, is available for the road transport. However, even for road there are categories of data which are either lacking or of poor quality. Mileage data for the Rotterdam area (by type of road and type of user) is poor. Data exists only for different cordons, which includes the Rotterdam area and some of the Rotterdam suburbs (which in fact is more than Rotterdam urban area and less than Rotterdam region). Therefore, data for the disaggregation used in UNITE (highways, regional roads and urban roads) is based on own estimation. Presumably more correct data on mileage might be obtained from the regional transport environmental maps RVMK (Regionale Verkeersmilieukaart). Moreover, in the most cases, meaning for all modes, data on vehicle-kilometres is missing which makes the calculation impossible, or based on estimates.

For the public transport, it can be noted that the input data is of better quality in the case of the urban area than in the national case. This is because on individual (transport company) level data is harmonised and detailed. The attempt to aggregate the individual information to the national level is a complex process taking into account that some of the transport companies do not distinguish between different transport modalities (e.g. tram, bus, metro).  So, in the case of public transport companies, their number is limited in specific region or urban areas. As mentioned above, only two public transport companies operate in Rotterdam. This fact may imply that there should occur fewer troubles in elaboration of the public transport pilot account. In certain degree, this is true. However, even at urban level the transport companies do not posses/present the required information. Sometimes it is simply because they do not record it and otherwise because it is confidential (e.g. delays, accidents, emissions of the public transport). The existing information is not enough for calculation of total costs. In the current pilot account an attempt was made to separate the delay costs for the bus and tram. No information on accidents and emissions was available.

Vice versa occurs in the case of transport companies which operate on a national level or which record/collect specific information at the national level. These companies do not present information by urban areas. This makes consideration of transport costs at urban level complicate. Such an example is Dutch railways. For the rail mode for the urban area Rotterdam only the number of people getting in and out at the train stations in the area was available. As for input data on accidents and environment, this data is available only at the national level. For the future elaboration of the pilot account, the data on railways accident might be accessed, if the recording system of the accidents mentions the place of the accident. As for the environmental data, for the calculation of the costs of emissions one needs either the data on emissions in the urban area or the data on mileage and emission factor (for different types of trains).

Accidents 

The total number of accidents and casualties in aviation, railway, waterborne transport cannot be obtained for specific region or urban area. For the road, however, the accident data is very detailed. Accident information covers different aspects like the gender of the involved parties, cause of the accident, account.

For the cost values and time requirements assumptions from the national pilot account were used. In the future, attempts to obtain this data might be made for Rotterdam.

User costs

Average speed on different roads and for different vehicles was taken over from the national account. At the regional level the speed on different roads is recorded for different purposes although not for the disaggregation used in Unite. The fuel consumption was estimated based on the number of registered vehicles in Rotterdam, assuming the average consumption per type of vehicle and road resulting from the national pilot account.

Environment

In general, one should note and pay attention to the existing statistics which sometimes is presented for the Rotterdam urban area and sometimes for the region Rotterdam. One or another presentation of data depends on the respective importance of a certain information at the municipal level. Therefore, the not uniformed presentation of data creates difficulties in the elaboration of the pilot account.

Certain information was available on the emissions in the region Rotterdam and targets for 2010. Emissions for Rotterdam were estimated based on the national emissions factor for different vehicles based on the road mileage. For emission forecasts, targets for the Rotterdam region were assumed.

Number of people affected from noise was estimated based on the households and the average number of people per household. However, this information is available as total rather than split into different classes of noise.

3.3 Basic data

3.3.1 General

As seen in the table below, the number of vehicles in Rotterdam has risen steadily in recent years just like in the rest of the country. In 2000 there has been a 5.4% increase in passenger cars compared to 1996, and a 2.1% increase in company cars over the same period. One of the reasons of this increase has undoubtedly been the economic growth of the last few years, especially in the late nineties. One strong indicator of the booming economy has of course been the declining unemployment figure. 

Total population has not changed much over the last few years, but the population composition has. Unlike the general trend, Rotterdam’s population is not ageing but it is actually getting (marginally) younger. It is also becoming ethnically more diverse as the number of non-natives increases, as well as the number of persons with two nationalities. 

Table 2:
Basic data for Rotterdam urban area

	
	1996
	1998
	2000

	Rotterdam area (km2, January 1st)
	
	
	

	-land
	204.3
	207.5
	208.61

	-inland waters
	63.6
	59.3
	58.13

	-outer waters
	36.2
	37.5
	37.5

	Total
	304.1
	304.2
	304.24

	
	
	
	

	Land Use (ha)1)
	
	
	

	railway/tram/subway
	488
	-
	-

	paved roads
	1279
	-
	-

	unpaved and half-paved roads
	112)
	-
	-

	airports
	67
	-
	-

	water wider than 6 meters
	5738
	-
	-

	North sea
	3750
	-
	-

	
	
	
	

	Population
	592684
	590573
	592660

	from which:
	
	
	

	- 24 and younger 
	30.2%
	29.9%
	30.3%

	- between 25 and 64 
	53.8%
	54.4%
	54.4%

	- 65 years and older 
	16.0%
	15.7%
	15.2%

	
	
	
	

	Registered unemployment (%)
	14
	11
	73)

	Average household size
	2.14
	2.11
	2.11

	
	
	
	

	Vehicle fleet
	
	
	

	-Passenger cars
	175874
	177261
	182848

	 -Motorcycles
	5836
	6394
	6765

	 -Buses
	340
	331
	336

	 -LGV
	16319
	17337
	19686

	 -HGV
	1632
	1544
	1749

	-Agricultural vehicles
	1334
	1301
	1476

	-Special vehicles
	711
	721
	850

	
	
	
	

	Mileage4), million vkm
	
	
	

	-Passenger cars
	2751
	2804
	-

	 -Motorcycles
	48
	44
	-

	 -Buses
	20
	19
	-

	 -LGV
	373
	433
	-

	 -HGV
	68
	63
	-

	-Agricultural vehicles
	80
	78
	-

	-Special vehicles
	9
	9
	-

	
	
	
	

	1) - New data will become available in 2002.  2) – As for 1989.  3) – As for 1999. 4) – NEI’s estimation based on the vehicle fleet and the average distance by vehicle type on different types of roads.

Source: COS, Statistisch jaarboek Rotterdam en regio 2000, december 2000.


3.3.2 Public transport

The following table presents the main characteristics of the public transport company operating in the Rotterdam urban area RET. Data from the Connexxion were not considered in the pilot account since it covers the region and not the urban area.

Table 3: 
Public transport data

	
	1996
	1998
	2000

	
	
	
	

	Tram
	
	
	

	Number of lines
	13
	12
	9

	Length (km)
	127.9
	126.8
	99.9

	Wagon-km (mill.)
	6.0
	6.0
	

	Seat-km (mill.)
	618.8
	674.1
	653.6

	Passengers (mill.)
	53.2
	55.8
	58.3

	Passenger-km (mill.)
	138.6
	151.4
	159.1

	
	
	
	

	Bus
	
	
	

	Number of lines
	44
	42
	40

	Length (km)
	440.3
	407.7
	372.6

	Vehicles-km (mill.)
	13.0
	14.1
	

	Seat-km (mill.)
	796.5
	864.4
	753.7

	Passengers (mill.)
	40.9
	40.4
	39.3

	Passenger-km (mill.)
	135.4
	136.0
	132.7

	
	
	
	

	Metro
	
	
	

	Number of lines
	5
	5
	5

	Total length (km)
	72.9
	72.9
	72.9

	Wagon-km (mill.)
	12.5
	13.0
	

	Seat-km (mill.)
	1916.0
	2051.7
	2052.0

	Passengers (mill.)
	78.9
	78.0
	83.7

	Passenger-km (mill.)
	414.4
	405.1
	431.0

	
	
	
	

	Source: RET annual reports 1996, 1998, 2000


As seen in the statistics there have been steady increases in passenger-kilometres in tram transport. The increase of passenger-kilometres in the tram division is quite remarkable, as both the number of tramlines has been cut as well as the total network length (a decrease of 21.9% in 2000 compared to 1996). 

In 2000, RET has introduced new routes on all remaining tramlines and in effect extended them. Trams have longer routes than before, but their frequency has increased as well, both measures meaning that many passengers do not need to transfer anymore. With the introduction of TramPlus lines in coming years, RET expects to have additional passenger increases of up to 20%. 

Other major projects include the introduction of new trams for the existing network, the new ‘Benelux’ subway line and the introduction of ‘RandstadRail’ (a new metro network to connect Rotterdam with Zoetermeer and The Hague).

3.3.3 Aviation

The table below summarises the main indicators for the transport and traffic at the Rotterdam airport.

Table 4: Rotterdam Airport transport and traffic characteristics

	
	1996
	1998
	2000

	Air traffic
	
	
	

	Movements
	106843
	100176
	113518

	    from which:
	
	
	

	-scheduled 
	16294
	16930
	19481

	-holiday charter
	1142
	776
	1011

	-ad hoc
	-
	925
	922

	-freight
	165
	227
	450

	-taxi-/business flights
	5742
	6053
	6561

	-instruction
	60426
	55834
	64147

	-other
	23074
	19431
	20946

	    from which:
	
	
	

	International flights
	42095
	40046
	43704

	National flights
	64748
	60130
	69814

	    from which:
	
	
	

	Total heavy aviation (>6 tonnes)
	20103
	23628
	28541

	Total light aviation (<6 tonnes)
	86740
	76548
	84977

	
	
	
	

	Night flights (23.30 – 06.30)
	1040
	990
	1263

	Re-routed flights
	151
	170
	134

	
	
	
	

	Passengers
	
	
	

	-scheduled
	371663
	378673
	501975

	-holiday charter
	90169
	96837
	122067

	-ad hoc
	-
	74213
	72550

	-other
	37965
	22432
	22629

	-in transit
	30000
	32783
	56760

	Total 
	529797
	604938
	775981

	
	
	
	

	Freight/Mail
	
	
	

	-total freight (tonnes)
	2125
	2563
	789

	-total mail (kg)
	2686
	440
	0

	
	
	
	

	Source: www.rotterdam-airport.nl


The total number of flights has risen steadily in recent years (a 13.3% increase in 2000 over 1998). Of these flights however, more than half are instructional flights (56.5% in 2000). 

Recent changes include the addition of ad hoc flights, increases in scheduled flights, freight flights and taxi-/business flights. The increases in scheduled flights (a 15.1% increase in 2000 over 1998) and the addition of ad hoc flights can also be seen in the increase in passengers. Compared to 1998, 28.3% more passengers have travelled from Rotterdam Airport in 2000 and 51.8% compared to 1996. On the downside, freight flights are clearly decreasing (a decrease of 69.2% in 2000 compared to 1998) and mail flights have been abandoned completely in 2000. 

Given recent economic developments in the USA and in Europe combined with the terrorist attacks of September 11th of 2001, a decrease in passengers might be expected for 2001, as Rotterdam Airport depends heavily on scheduled passengers (64.7% of all passengers are scheduled passengers) who have shown the sharpest fall in recent months. 

3.3.4 Port of Rotterdam 

Although not considered in the pilot account due to the lack of cost specific input information, the table below shows basic information regarding the waterborne transport in Rotterdam. This will give an impression of the range of the available information and relative importance of the mode.

Table 5: Area of the Port of Rotterdam territories, (January 1st, ha)

	
	
	1996
	1998

	Total in administration
	
	10800
	10800

	of which:
	
	
	

	-water
	
	3500
	3500

	-land (incl. infrastructure)
	
	7300
	7300

	Total for distribution available
	
	5047
	4801

	of which:
	
	
	

	-in use
	
	4349
	4306

	-still available 
	
	698
	495

	Source: Kerncijfers Rotterdam, 1999


Table 6: Output and employment at the Port of Rotterdam

	
	1997
	1998
	2000

	unit: Gross weight x 1 million metric tons
	
	
	

	
	
	
	

	Total throughput by commodity
	
	
	

	dry bulk goods
	91.5
	89.7
	90.5

	liquid bulk goods
	140.8
	143.6
	147.7

	general cargo
	78.6
	81.0
	83.9

	Total
	310.9
	314.3
	322.1

	
	
	
	

	Port related employment
	
	
	

	stevedores
	6501
	6368
	6552

	transport
	13306
	13643
	14014

	storage and distribution
	2884
	2792
	2761

	intermediates
	7008
	7005
	7387

	transport related services
	5628
	5588
	5787

	port industries
	18726
	18550
	17146

	public authorities
	4280
	4393
	4322

	others
	2540
	2852
	3105

	Total
	60873
	61191
	61074

	
	
	
	

	Source: Rotterdam Municipal Port Management


As seen in the statistics, Rotterdam is still the largest throughput port in the world. Singapore and Shanghai on the other hand have come up strong in recent years, while the second European port Antwerp is a distant sixth. The total throughput of Rotterdam has been steadily increasing in recent years, but not as spectacular as in Singapore. 

Liquid bulk goods make up 45.9% of the total throughput, this includes crude oil and mineral oil products. This means that the port of Rotterdam can be vulnerable in times of high oil prices. 

In 2000, there were 61074 jobs related to the port of Rotterdam, that was 19.9% of the total jobs in the Rotterdam area. 

3.4 Cost specific input data

3.4.1 User costs

Road. The same values for VOT and speed in the congested situation and in a normal situation were used as for the national account. The share of congested traffic was assumed to be 1.5%. Fuel efficiency resulting from the national account was used to calculate the total fuel use in Rotterdam by type of vehicle. The mileage driven on total road network in Rotterdam was estimated based on the number of registered vehicles in Rotterdam and the average driven distance by type of vehicle resulting from the national account.
Rail. The average delay from NS for the Netherlands for 1997 and 1998 were used; and the total number of travellers at the train stations in the urban area Rotterdam.

Aviation. As already mentioned punctuality data from the Rotterdam airport for arrival flights and departure flights were used. These are presented in the next table.

Table 7: Delays at the Rotterdam airport

	
	1998
	1996

	
	1st Q
	2nd Q
	3rd Q
	4th Q
	1st Q
	2nd Q
	3rd Q
	4th Q

	Arrivals
	
	
	
	
	
	
	
	

	>0
	59%
	54%
	58%
	55%
	56%
	67%
	63%
	63%

	 1-5
	14%
	16%
	13%
	13%
	13%
	11%
	13%
	12%

	 6-10
	10%
	8%
	9%
	10%
	9%
	7%
	9%
	8%

	 11-15
	6%
	6%
	5%
	6%
	7%
	5%
	4%
	5%

	 16-20
	3%
	4%
	5%
	5%
	3%
	2%
	3%
	3%

	 21-25
	2%
	3%
	2%
	3%
	2%
	1%
	2%
	2%

	 26-30
	1%
	2%
	1%
	2%
	2%
	1%
	1%
	1%

	>30
	5%
	7%
	7%
	6%
	8%
	6%
	5%
	6%

	Departures
	
	
	
	
	
	
	
	

	>0
	15%
	7%
	8%
	7%
	8%
	6%
	9%
	8%

	 1-5
	19%
	14%
	16%
	15%
	14%
	16%
	20%
	16%

	 6-10
	24%
	24%
	26%
	25%
	27%
	28%
	26%
	28%

	 11-15
	18%
	19%
	17%
	18%
	20%
	22%
	19%
	19%

	 16-20
	9%
	11%
	11%
	12%
	12%
	12%
	10%
	11%

	 21-25
	5%
	7%
	6%
	8%
	4%
	5%
	5%
	6%

	 26-30
	3%
	4%
	4%
	4%
	4%
	3%
	3%
	4%

	>30
	7%
	14%
	12%
	11%
	11%
	8%
	8%
	8%

	Source: Rotterdam airport


Based on the punctuality in different classes of delays, the weighted average delays were estimated. We consider delays between 1-30 minutes as small delays, and delays more than 30 minutes as heavy delays. The results of the estimation are presented in the table below.

Table 8: 
Average delay and punctuality at arrivals and departures

	
	1998
	1996

	
	1st Q
	2nd Q
	3rd Q
	4th Q
	Year
	1st Q
	2nd Q
	3rd Q
	4th Q
	Year

	Punctuality
	
	
	
	
	
	
	
	
	
	

	Arrival delays
	
	
	
	
	
	
	
	
	
	

	 1-30 min
	36%
	39%
	35%
	39%
	37%
	36%
	39%
	35%
	39%
	37%

	 >30 min
	5%
	7%
	7%
	6%
	6%
	5%
	7%
	7%
	6%
	6%

	Departure delays
	
	
	
	
	
	
	
	
	
	

	 1-30 min
	78%
	79%
	80%
	82%
	80%
	78%
	79%
	80%
	82%
	80%

	 >30 min
	7%
	14%
	12%
	11%
	11%
	7%
	14%
	12%
	11%
	11%

	Average delay1)
	
	
	
	
	
	
	
	
	
	

	Arrival flights, min
	8.9
	9.7
	9.5
	10.4
	10
	8.9
	9.7
	9.5
	10.4
	10

	Departure flights, min
	10.7
	12.0
	11.5
	12.0
	12
	10.7
	12.0
	11.5
	12.0
	12

	1) - For small delays. For heavy delays we assume 30 minutes average delay.

Source: NEI’s calculations


3.4.2 Accident costs

Before presenting the specific cost input data for Rotterdam, the table below presents comparative data for accident casualties in Rotterdam and Netherlands in 1996. As it can be seen the share of deaths and severe injuries in the total number of casualties is quite the same. Apparently, more men than women are the victims of a road accident. This share is bigger in Rotterdam than in Netherlands. As for the casualties in an accident by type of the vehicles, the share of casualties with passenger cars is lower in Rotterdam than in Netherlands, while the involvement of pedestrian is significantly bigger. 

Table 9: 
Accident casualties, 1996
	 
	Rotterdam
	Netherlands
	Rotterdam
	Netherlands

	Subtotal considered
	366
	13146
	100%
	100%

	 -deaths
	32
	1180
	8.7%
	9.0%

	 -severe injuries
	334
	11966
	91.3%
	91.0%

	Subtotal considered
	366
	13146
	100%
	100%

	 -men
	257
	8452
	70.2%
	64.3%

	 -women
	109
	4694
	29.8%
	35.7%

	Subtotal considered
	366
	13146
	100%
	100%

	 -Passenger car
	117
	5415
	32.0%
	41.2%

	 -LGV
	16
	422
	4.4%
	3.2%

	 -HGV/Buses
	5
	93
	1.4%
	0.7%

	 -Motorcycles
	21
	1040
	5.7%
	7.9%

	 -Others
	-
	21
	-
	0.2%

	 -Rail vehicle
	-
	3
	-
	0.0%

	 -(Broom)cycle
	126
	5072
	34.4%
	38.6%

	 -Pedestrians
	79
	1066
	21.6%
	8.1%

	 -Others
	2
	14
	0.5%
	0.1%

	Source: Statistisch jaarboek Rotterdam en regio 1998, COS.


The table below presents the basic accident information used in the elaboration of the pilot account. Statistics on the alcohol use is only informative. 

Table 10: Road accidents and casualties in Rotterdam

	
	1996
	1998

	Accidents – total
	14928
	15822

	-with deaths
	30
	26

	-with injuries
	1673
	1825

	-with material damage only
	13225
	13971

	
	
	

	of which with alcohol use
	462
	482

	
	
	

	Casualties – total
	2045
	2262

	-deaths
	32
	29

	-injuries, hospitalised
	335
	335

	-injuries, other
	1678
	1898

	
	
	

	 of which with alcohol use
	116
	124

	
	
	

	Source: Statistisch jaarboek Rotterdam en regio 2000, COS (2000)


No information was available on the number of accidents with material damage classified by the type of damage. Therefore, this disaggregation by type of severity and damage to vehicles was estimated with national shares.

Table 11:
Input data used for accidents reported to police with material damage

	
	1996
	1998

	
	Slight
	Severe
	Slight
	Severe

	ROAD total
	11300
	1925
	12070
	1901

	Damage to vehicles
	
	
	
	

	   -passenger car
	7373
	899
	7753
	895

	   -motorcycle
	81
	65
	74
	51

	   -bus/coach
	78
	12
	83
	11

	   -tramway
	14
	4
	15
	4

	   -goods vehicles
	1253
	141
	1456
	150

	   -others
	609
	610
	689
	603

	Public property
	679
	138
	697
	134

	Other private property
	1213
	57
	1303
	54

	Source: COS, Statistisch Jaarboek 2000


In the estimation of the total accident costs distinction between severe and slight respectively accident and injuries was made. Severe injuries correspond to casualties resulted in hospitalisation of the injured persons; while slight injuries are the one which got the first aid medical help. Forecasts for 2005 were estimated based on the target set for Rotterdam for 2010.

The tables below present the input data used in the calculation of the total accident costs for Rotterdam respectively for registered accidents and total (estimated) number of accidents (e.g. including unregistered by the police accidents).

Table 12: Registered casualties on roads in Rotterdam by degree of severity 

	
	1996
	1998
	20051)

	
	slight
	severe
	deaths
	slight
	severe
	deaths
	slight
	severe
	deaths

	ROAD total
	1678
	335
	32
	1898
	335
	29
	1325
	234
	27

	Car passenger & LGV
	752
	146
	17
	908
	154
	16
	626
	106
	11

	Motorcycle drivers
	84
	27
	2
	77
	21
	2
	53
	15
	1

	Bromcyclists
	349
	63
	3
	401
	66
	2
	277
	46
	2

	Cyclists
	370
	70
	6
	385
	66
	5
	281
	49
	9

	Truck drivers
	16
	2
	0
	18
	3
	0
	12
	2
	0

	Pedestrians
	101
	27
	3
	104
	24
	3
	71
	16
	2

	Others
	5
	1
	0
	6
	1
	0
	4
	1
	0

	1) - Estimation based on forecasts and targets.  

Source: COS, Statistisch Jaarboek 2000.


Table 13: Total (estimated) number of casualties on roads in Rotterdam by degree of severity 

	
	1996
	1998
	20051)

	
	slight
	severe
	deaths
	slight
	severe
	deaths
	slight
	severe
	deaths

	ROAD total
	9322
	544
	34
	11731
	532
	31
	8334
	375
	29

	Car passenger & LGV
	2120
	174
	18
	2536
	175
	17
	1750
	121
	12

	Motorcycle drivers
	461
	38
	3
	547
	32
	2
	378
	22
	2

	Broomcyclists
	1362
	84
	3
	2000
	89
	3
	1380
	61
	2

	Cyclists
	4814
	196
	7
	5966
	193
	6
	4356
	141
	10

	Truck drivers
	41
	4
	0
	134
	3
	0
	93
	2
	0

	Pedestrians
	420
	45
	3
	413
	38
	3
	285
	26
	2

	Others
	102
	3
	0
	134
	3
	0
	93
	2
	0

	1) - Estimation based on forecasts and targets.  

Source: NEI’s estimation based on national registration degree.


Table below presents the number of accident by type of road network (informative).

Table 14: Accidents on different type of roads in Rotterdam
	
	1996
	1998
	2000

	Accidents
	14909
	15816
	12262

	-Highways
	1911
	2124
	1961

	-Provincial roads
	102
	111
	106

	-Urban roads
	12896
	13581
	10195

	Casualties
	1701
	1852
	1688

	-Highways
	181
	237
	251

	-Provincial roads
	24
	26
	28

	-Urban roads
	1496
	1589
	1409

	Source:  dS+V Rotterdam (2000).


3.4.3 Environmental costs

For the calculation of the noise costs, the total number of people affected by transport noise was estimated based on the available data on the number of households, which are hindered by noise, and the average number of people per household in Rotterdam. Table below shows the input data used.

Table 15: People affected by noise

	
	1996
	1998
	20051)

	Average number of people per household
	2.14
	2.11
	2.11

	Railway
	
	
	

	 61-65 dB(A)
	13810
	12646
	10636

	 >65 dB(A)
	10995
	9349
	3947

	Road
	
	
	

	 56-60 dB(A)
	55027
	49611
	56738

	 61-65 dB(A)
	66756
	60666
	68559

	 >65 dB(A)
	2216
	2731
	2731

	1)  - NEI’s estimation based on ROM-Rijnmond targets for 2010.

Source: NEI’s estimation based on number of household affected by noise from ROM-Rijnmond, De balans opgemaakt, Rotterdam, juni 2001.


The average rent for a flat in Rotterdam for 1996, 1998 and (estimated) 2005 were respectively 265, 286 and 329 Euro.

Table below presents the (estimated) data on emissions used by type of vehicle for the calculation of the environmental costs.

Table 16: Emissions factor, g/vkm

	
	NOx
	CO
	VOS
	PM10
	SO2
	CO2
	N2O
	CH4

	1998
	
	
	
	
	
	
	
	

	 -Passenger cars
	0.9
	3.8
	0.54
	0.033
	0
	190
	0.014
	0.036

	 -Motorcycles
	0.3
	23
	4.98
	0.12
	0
	149
	0.002
	0.249

	 -Buses
	8.9
	2.3
	1.58
	0.62
	0.3
	867
	0.03
	0.063

	 -LGV
	1.4
	1.9
	0.39
	0.215
	0.1
	258
	0.02
	0.018

	 -HGV
	8.6
	1.7
	0.76
	0.338
	0.3
	875
	0.03
	0.031

	 -Agricultural vehicles
	12
	1.9
	0.83
	0.326
	0.3
	974
	0.03
	0.033

	 -Special vehicles
	8.1
	3.4
	1.32
	0.424
	0.2
	800
	0.027
	0.054

	1996
	
	
	
	
	
	
	
	

	 -Passenger cars
	1.1
	4.5
	0.69
	0.038
	0
	191
	0.015
	0.043

	 -Motorcycles
	0.3
	23.1
	4.98
	0.12
	0
	149
	0.002
	0.249

	 -Buses
	10
	2.7
	1.94
	0.826
	0.6
	872
	0.03
	0.078

	 -LGV
	1.6
	2.8
	0.56
	0.267
	0.2
	256
	0.019
	0.027

	 -HGV
	9.4
	2
	0.92
	0.46
	0.6
	876
	0.03
	0.037

	 -Agricultural vehicles
	12.8
	2.2
	0.98
	0.44
	0.7
	974
	0.03
	0.039

	 -Special vehicles
	8.7
	4.1
	1.56
	0.555
	0.6
	800
	0.027
	0.064

	Source: CBS, Statline


4 Results 

This chapter presents the results for the pilot account of the Rotterdam transport sector. The same methodological approach was used as in the case of the Dutch pilot account. For that reason no detailed description is included in this report. For a description of the methodology used we refer the reader to Certan C. et al (2001).

4.1 User costs

The table below presents the results for the transport user costs expressed as additional time costs due to road congestion or additional time costs due to late arrivals for the other transport modes, and additional fuel costs in the case of road transport. The biggest share of the user costs (around 98%) was borne by the road traffic users (including bus passengers). Almost 2% was borne by the air traffic users, less than 1% respectively by rail users and tram users.

Table 17:
User cost accounts Rotterdam, 1998 million Euro
	
	Additional time costs due to road congestion
	Additional fuel costs due to road congestion
	Additional time costs due to late arrivals
	TOTAL

	Road1)
	89.207
	3.256
	.
	92.463

	Public Transport2)
	0.103
	.
	.
	0.103

	Rail3)
	.
	.
	0.027
	0.027

	Aviation3)
	.
	.
	1.465
	1.465

	1)  - Including buses. 2)  - Tram only. 3)  - Passenger transport only.

Source: NEI’s calculations.


No costs could be estimated for the waterborne transport since no delays statistics were collected for these modes. The total costs for delays to rail freight were not calculated. Delay costs in public transport were calculated by assuming that buses and tramways are affected by road congestion. No estimation of delay costs could be made for the metro transport, since no data on delays were available.

The next table presents more detailed results for the total user costs in particular for different types of vehicles on different types of roads.

Table 18: User cost accounts Rotterdam, by type of network and user, 1998 million Euro
	
	1998
	1996

	
	Add. TC due to RC
	Add. FC due to RC
	Add. TC due to late arrivals
	Total
	Add. TC due to RC
	Add. FC due to RC
	Add. TC due to late arrivals
	Total

	Road Traffic
	89.21
	3.26
	.
	92.46
	89.69
	2.93
	.
	92.62

	  Private vehicles1)
	37.81
	2.59
	.
	40.40
	44.57
	2.31
	.
	46.89

	    Motorways
	13.97
	0.76
	.
	14.73
	16.46
	0.68
	.
	17.14

	    Trunk roads
	13.08
	0.83
	.
	13.91
	15.45
	0.74
	.
	16.20

	    Urban roads
	10.76
	0.99
	.
	11.75
	12.66
	0.89
	.
	13.54

	 Bus/coach
	0.346
	.
	.
	0.346
	0.33
	.
	.
	0.33

	    Motorways
	0.129
	.
	.
	0.129
	0.12
	.
	.
	0.12

	    Trunk roads
	0.090
	.
	.
	0.090
	0.09
	.
	.
	0.09

	    Urban roads
	0.127
	.
	.
	0.127
	0.12
	.
	.
	0.12

	  Heavy goods vehicles
	7.10
	0.33
	.
	7.43
	7.36
	0.34
	.
	7.70

	    Motorways
	4.08
	0.20
	.
	4.28
	4.25
	0.20
	.
	4.45

	    Trunk roads
	2.14
	0.11
	.
	2.25
	2.28
	0.11
	.
	2.39

	    Urban roads
	0.88
	0.03
	.
	0.90
	0.84
	0.03
	.
	0.87

	  Light goods vehicles2)
	43.95
	0.34
	.
	44.29
	37.42
	0.28
	.
	37.70

	    Motorways
	8.82
	0.05
	.
	8.87
	7.79
	0.04
	.
	7.83

	    Trunk roads
	9.06
	0.07
	.
	9.13
	7.64
	0.06
	.
	7.70

	    Urban roads
	26.07
	0.22
	.
	26.29
	21.99
	0.18
	.
	22.17

	Public Transport
	
	
	
	
	
	
	
	

	  Tram 
	0.103
	.
	.
	0.103
	0.098
	.
	.
	0.098

	  Metro 
	:
	:
	:
	:
	:
	:
	:
	:

	Rail Transport
	
	
	
	
	
	
	
	

	  Passenger trains3)
	.
	.
	0.03
	0.03
	.
	.
	0.028
	0.028

	  Freight trains
	.
	.
	:
	:
	.
	.
	:
	:

	Aviation
	
	
	
	
	
	
	
	

	  Passenger
	.
	.
	1.46
	1.46
	.
	.
	1.13
	1.13

	  Cargo
	:
	:
	:
	:
	:
	:
	:
	:

	TC – time costs, FC – fuel costs, RC – road congestion.

1) – including passenger cars and (brom/)motorcycles.  2) – including LGVs, agricultural and special vehicles. 3) - For the calculation of the rail user costs for 1996 the punctuality for 1997 was used.

Source: NEI’s calculations.


Detailed results for average and total delay costs for all considered transport modes for 1996 and 1998 are given in the next table. The average cost per vehicle kilometre in road transport were calculated by using PCU-kilometres for each network aggregate. In aviation average costs were divided by aircraft movement. The average cost for railway passenger transport was not calculated due to the lack of information on the mileage (train-km) driven in Rotterdam.

Table 19: Total and average user costs for Rotterdam, Euro
	
	1998
	1996

	
	Total user costs

-million-
	Average Costs

-Euro/ 1000vkm-
	Total user costs

-million-
	Average Costs

-Euro/1000vkm-

	Road Traffic
	92.463
	
	92.622
	

	  Private vehicles1)
	40.397
	23.15
	46.885
	24.08

	    Motorways
	14.730
	19.59
	17.143
	21.04

	    Trunk roads
	13.913
	18.97
	16.198
	20.29

	    Urban roads
	11.753
	34.96
	13.544
	34.44

	Bus
	0.346
	75.86
	0.331
	77.89

	    Motorways
	0.129
	58.77
	0.124
	63.12

	    Trunk roads
	0.090
	56.91
	0.086
	60.86

	    Urban roads
	0.127
	104.87
	0.121
	103.33

	  Heavy goods vehicles
	7.430
	64.06
	7.705
	67.15

	    Motorways
	4.277
	58.77
	4.448
	63.12

	    Trunk roads
	2.250
	56.91
	2.389
	60.86

	    Urban roads
	0.904
	104.87
	0.868
	103.33

	  Light goods vehicles2)
	44.290
	39.63
	37.701
	40.30

	    Motorways
	8.867
	29.38
	7.831
	31.56

	    Trunk roads
	9.134
	28.45
	7.702
	30.43

	    Urban roads
	26.289
	52.44
	22.168
	51.66

	Public Transport
	
	
	
	

	  Tram 
	0.103
	104.87
	0.098
	103.33

	Rail Transport
	
	
	
	

	  Passenger trains4)
	0.027
	:
	0.028
	:

	  Freight trains
	:
	:
	:
	:

	Aviation 
	
	
	
	

	  Passenger
	1.465
	78.613)
	1.133
	65.013)

	  Cargo
	:
	:
	:
	:

	 1) - Passenger cars and (brom)motorcycles. 2) – Including agricultural and special vehicles. 3) – Average cost per movement. 4) - For the calculation of the rail user costs for 1996 the punctuality for 1997 was used.

Source: NEI’s calculations.


When comparing the results for year 1996 with the year 1998 no significant changes in the road transport in terms of total cost can be observed. Although the total user costs for the road network did not suffer significant changes, at the individual level specific developments could be observed. The user costs increase for light goods vehicles and for buses while it decreased for heavy goods vehicles and private vehicles.

The next table compares the results for two years, namely by presenting the costs changes relative to the respective traffic volumes.

Table 20:
Comparison of the user costs and mileage data, 1996 versus 1998

	
	% change vkm
	% change total costs
	% change average cost

	Road Traffic
	
	0.17%
	

	  Private vehicles1)
	-1.65%
	16.06%
	3.99%

	    Motorways
	-1.73%
	16.38%
	7.41%

	    Trunk roads
	-1.72%
	16.42%
	6.94%

	    Urban roads
	-1.42%
	15.24%
	-1.47%

	Bus
	5.83%
	-4.51%
	2.68%

	    Motorways
	5.79%
	-4.51%
	7.41%

	    Trunk roads
	5.67%
	-4.51%
	6.94%

	    Urban roads
	5.97%
	-4.51%
	-1.47%

	  Heavy goods vehicles
	7.94%
	3.70%
	4.83%

	    Motorways
	8.33%
	4.01%
	7.41%

	    Trunk roads
	10.53%
	6.18%
	6.94%

	    Urban roads
	0%
	-3.95%
	-1.47%

	  Light goods vehicles2)
	-11.15%
	-14.88%
	1.69%

	    Motorways
	-8.09%
	-11.68%
	7.41%

	    Trunk roads
	-12.24%
	-15.68%
	6.94%

	    Urban roads
	-12.24%
	-15.68%
	-1.47%

	Public Transport
	
	
	

	  Tram 
	0%
	-4.85%
	-1.47%

	Rail Transport
	
	
	

	  Passenger trains4)
	:
	2.87%
	:

	  Freight trains
	:
	:
	:

	Aviation 
	
	
	

	  Passenger
	-6.41%
	-22.61%
	-17.30%

	  Cargo
	-27.31%
	:
	:

	 1) - Passenger cars and (brom)motorcycles. 2) – Including agricultural and special vehicles. 3) – Average cost per movement. 4) - For the calculation of the rail user costs for 1996 the punctuality for 1997 was used.

Source: NEI’s calculations.


4.2 Accident costs

The table below presents total internal and external accident costs for Rotterdam for road transport. No costs were estimated for the other transport modes due to the lack of respective accident statistics for Rotterdam. As it can be seen, the total cost of road accidents in Rotterdam amounted to 410 million Euro in 1998, from which 12% were external costs that are carried by society as a whole. The most important cost driver is the risk value, being around 80% of the total costs. The costs arising from medical treatment and administration are of minor importance. However, it has to be noted that the quality of the input data required for the calculation of these costs should be improved. 

Table 21: Accident costs by category (Million Euro) 

	
	Material damage
	Risk 

Value
	Administrative costs
	Medical treatment
	Production losses
	Total internal costs
	Total external costs
	TOTAL



	1996
	39.9
	281.7
	0.7
	6.7
	34.0
	321.6
	41.4
	363.0

	
	11.0%
	77.6%
	0.2%
	1.9%
	9.4%
	88.6%
	11.4%
	100%

	1998
	41.1
	319.9
	0.8
	7.8
	40.3
	361.0
	49.0
	410.0

	
	10%
	78%
	0.2%
	1.9%
	9.8%
	88.0%
	12.0%
	100%

	2005
	30.8
	324.5
	0.6
	8.2
	34.5
	355.3
	43.3
	398.6

	
	7.7%
	81.4%
	0.2%
	2.1%
	8.6%
	89.1%
	10.9%
	100%

	Source: NEI’s calculation.


In 1996 the total accident costs were around 11% lower than in 1998. The estimated value for 2005 is 3% lower than the value for 1998, but more than 9% higher than for 1996. This is due to the declining number of accidents and respectively casualties forecasted/targeted for 2005.

The next table presents the results for the total accident costs by type of bearer of the cost. As it can be seen, more than 80% is endured by the private user and just under 10% by the third parties. No significant changes in the distribution of the costs by main bearer were observed.

Table 22:
Accident costs by main bearer (Million Euro)
	
	TOTAL


	Private

user
	Transport sector
	Public

sector
	Third

parties

	1996
	363.0
	309.9
	11.7
	7.5
	34.0

	
	100.0%
	85.4%
	3.2%
	2.1%
	9.4%

	1998 
	410.0
	348.1
	13.0
	8.7
	40.3

	
	100.0%
	84.9%
	3.2%
	2.1%
	9.8%

	2005
	398.6
	345.5
	9.7
	8.8
	34.5

	
	100.0%
	86.7%
	2.4%
	2.2%
	8.6%

	Source: NEI’s calculation.


The following table presents the results for the total accident costs due to material damage by type of damage and type of vehicle.

Table 23: Total accident costs due to damages to property for Rotterdam 1998 (million Euro)
	
	Total
	Material damage
	Administrative costs

	Road Accidents -total
	41.8
	41.1
	0.7

	  Damage to vehicles
	41.7
	41.1
	0.6

	    Passenger car
	27.4
	27.0
	0.4

	    Motorcycle
	6.9
	6.9
	0.0

	    Bus / Coach
	0.2
	0.2
	0.0

	    Tramway
	0.0
	0.0
	0.0

	    Goods vehicle
	2.3
	2.2
	0.1

	    Others
	4.8
	4.8
	0.1

	  Public property
	0.0
	0.0
	0.0

	  Other private property
	0.1
	0.0
	0.1

	Source: NEI’s calculations


The next table shows the results for the total costs as a result of the damage to human health or life.

Table 24: Total accident costs due to damages to human health or life for Rotterdam 1998 (million Euro)
	
	Total
	Administrative costs
	Medical treatment
	Production losses
	Risk Value

	Road transport
	368.2
	0.2
	7.8
	40.3
	319.9

	Car passenger & LGV
	117.6
	0.1
	2.1
	19.3
	96.2

	Motorcycle drivers
	20.0
	0.0
	0.4
	2.4
	17.2

	Bromcyclists
	59.7
	0.0
	1.3
	7.4
	50.9

	Cyclists
	144.0
	0.0
	3.5
	7.9
	132.6

	Truck drivers
	2.9
	0.0
	0.1
	0.3
	2.5

	Pedestrians
	21.3
	0.0
	0.4
	2.9
	18.0

	Others
	2.7
	0.0
	0.1
	0.1
	2.5

	Source: NEI’s calculations


The allocation of total accident costs to vehicle type was done by distributing the costs corresponding to the vehicle-specific costs. These are presented in the next table.

Table 25:
Total accident costs by vehicle type, Rotterdam 1998 (million Euro)
	
	Total
	Material damage
	Administrative costs
	Medical treatment
	Production losses
	Risk Value

	Road Accidents
	410.0
	41.1
	0.84
	7.8
	40.3
	319.9

	    Passenger car/LGV
	145.1
	27.0
	0.50
	2.1
	19.3
	96.2

	    Motorcycle
	86.6
	6.9
	0.04
	1.7
	9.8
	68.1

	    PT
	0.2
	0.2
	0.01
	0
	0
	0

	    Goods vehicle
	5.2
	2.2
	0.08
	0.1
	0.3
	2.5

	    Others
	172.9
	4.8
	0.21
	3.9
	10.9
	153.1

	Source: NEI’s calculations

Note: Others include in particular cyclists, pedestrians.


One of Unite principles is to avoid arbitrary allocation of costs. The information on road accidents and casualties on different types of road is available for another disaggregation of roads than the traffic volume. Therefore the allocation done taking into account accident risks and traffic volumes could not be applied. Consequently, in order to avoid arbitrary allocation, no allocation of costs to road classes was possible. 

4.3 Environmental costs

Due to the lack of information environmental costs were estimated for the following categories: for the road transport - air pollution, global warming and noise; and for the rail transport - only noise costs. Environmental costs of nature, landscape, soil and water pollution were not calculated. Table below shows the environmental costs of road transport for different types of vehicles. 

Table 26:
Environmental costs for roads transport in € million, 1998

	
	Air Pollution
	Global Warming
	Noise
	Nature, Landscape, Soil and Water pollution

	Passenger transport
	
	
	
	

	Passenger Cars
	22.59
	12.86
	:
	:

	Motorcycles
	0.81
	0.15
	:
	:

	Buses
	1.75
	0.37
	:
	

	Freight transport
	
	
	
	

	Light Goods Vehicles
	11.27
	2.59
	:
	:

	Heavy Goods Vehicles
	4.29
	1.26
	:
	:

	Agricultural vehicles
	6.25
	1.73
	:
	:

	Special vehicles
	0.64
	0.16
	:
	:

	Total
	47.95
	19.11
	9.06
	:

	Source: NEI, IER.


Table below shows the same figures for year 1996 in prices of 1998. One can see a decrease in the total costs of emissions for all road vehicles (except LGV in the case of global warming). Noise costs in 1998 increased insignificantly.

Table 27: Environmental costs for roads transport in € million, 1996

	
	Air Pollution
	Global Warming
	Noise
	Nature, Landscape, Soil and Water pollution

	Passenger transport
	
	
	
	

	Passenger Cars
	27.02
	13.22
	:
	:

	Motorcycles
	0.92
	0.17
	:
	:

	Buses
	2.41
	0.41
	:
	

	Freight transport
	
	
	
	

	Light Goods Vehicles
	12.43
	2.30
	:
	:

	Heavy Goods Vehicles
	5.87
	1.41
	:
	:

	Agricultural vehicles
	7.92
	1.84
	:
	:

	Special vehicles
	0.82
	0.17
	:
	:

	Total
	57.38
	19.51
	9.00
	:

	Source: NEI, IER.


The next tables present the detailed results for total and average costs of air pollution and global warming for the considered years 1998 and 1996 in prices of 1998.

Table 28: Total and average costs for air pollution and global warming, 1998

	
	Air pollution (excl. GHG)
	GHG (direct)
	GHG direct+indirect
	Air pollution + GHGs

	
	total
	average
	total
	average
	total
	average
	total
	average

	
	mill. €
	€/100vkm
	mill. €
	€/100vkm
	mill. €
	€/100vkm
	mill. €
	€/100vkm

	Road, total
	47.59
	1.38
	16.5
	0.48
	19.11
	0.55
	66.70
	1.93

	Passenger transport
	
	
	
	
	
	
	
	

	Passenger cars
	22.59
	0.81
	10.9
	0.39
	12.86
	0.46
	35.44
	1.26

	Motorcycles
	0.81
	1.87
	0.1
	0.31
	0.15
	0.35
	0.96
	2.22

	Busses
	1.75
	9.43
	0.3
	1.76
	0.37
	1.98
	2.11
	11.41

	Freight transport
	
	
	
	
	
	
	
	

	LGV
	11.27
	2.60
	2.3
	0.53
	2.59
	0.60
	13.85
	3.20

	HGV
	4.29
	6.78
	1.1
	1.77
	1.26
	1.99
	5.55
	8.77

	Agric. vehicles
	6.25
	7.99
	1.5
	1.97
	1.73
	2.22
	7.98
	10.21

	Special vehicles
	0.64
	7.31
	0.1
	1.62
	0.16
	1.82
	0.80
	9.13

	Note: cost calculation for airborne emissions based on calculations for urban areas in the Netherlands; no detailed calculations for Rotterdam. For passenger cars and motorcycles the fuel used is assumed to be petrol; for the rest diesel.
Source: NEI, IER


Table 29: Total and average costs for air pollution and global warming, 1996

	
	Air pollution (excl. GHG)
	GHG (direct)
	GHG direct+indirect
	Air pollution + GHGs

	
	total
	average
	total
	average
	total
	average
	total
	average

	
	mill. €
	€/100vkm
	mill. €
	€/100vkm
	mill. €
	€/100vkm
	mill. €
	€/100vkm

	Road, total
	57.38
	1.71
	16.82
	0.50
	19.51
	0.58
	76.89
	2.30

	Passenger transport
	
	
	
	
	
	
	
	

	Passenger cars
	27.02
	0.98
	11.24
	0.41
	13.22
	0.48
	40.24
	1.46

	Motorcycles
	0.92
	1.94
	0.15
	0.32
	0.17
	0.36
	1.09
	2.30

	Busses
	2.41
	12.31
	0.36
	1.83
	0.41
	2.07
	2.82
	14.37

	Freight transport
	
	
	
	
	
	
	
	

	LGV
	12.43
	3.33
	2.04
	0.55
	2.30
	0.62
	14.73
	3.95

	HGV
	5.87
	8.65
	1.25
	1.84
	1.41
	2.07
	7.27
	10.73

	Agric. vehicles
	7.92
	9.91
	1.63
	2.04
	1.84
	2.30
	9.76
	12.21

	Special vehicles
	0.82
	9.29
	0.15
	1.68
	0.17
	1.90
	0.98
	11.18

	Note: cost calculation for airborne emissions based on calculations for urban areas in the Netherlands; no detailed calculations for Rotterdam. For passenger cars and motorcycles the fuel used is assumed to be petrol; for the rest diesel.
Source: NEI, IER


The following table shows the detailed results of quantified costs of air pollution by type of vehicle and type of pollutant for road transport.

Table 30: Environmental costs by pollutant for road transport, in million €

	
	fuel prod. (air poll.)
	NOx
	CO
	VOS
	PM2.5
	SO2
	CO2
	N2O
	CH4
	CO2 indirect (fuel prod.)

	1998

	 -Passenger cars
	3.17
	9.4
	0.01
	2.0
	8.0
	0
	10.7
	0.24
	0.042
	1.91

	 -Motorcycles
	0.03
	0
	0
	0.3
	0.5
	0
	0.1
	0
	0.005
	0.02

	 -Buses
	0.07
	0.6
	0
	0
	1.0
	0
	0.3
	0
	0
	0.04

	 -LGV
	0.48
	2.3
	0
	0.2
	8.0
	0.3
	2.2
	0.05
	0.003
	0.29

	 -HGV
	0.23
	2.0
	0
	0.1
	1.8
	0.1
	1.1
	0.01
	0.001
	0.14

	 -Agr. vehicles
	0.32
	3.5
	0
	0.1
	2.2
	0.1
	1.5
	0.01
	0.001
	0.19

	 -Sp. vehicles
	0.03
	0.3
	0
	0
	0.3
	0
	0.1
	0
	0
	0.02

	 Total
	4.32
	18.2
	0.01
	2.7
	21.8
	0.6
	16.1
	0.33
	0.053
	2.62

	1996

	 -Passenger cars
	3.29
	11.76
	0.01
	2.59
	9.37
	0
	10.92
	0.27
	0.05
	1.99

	 -Motorcycles
	0.03
	0.06
	0
	0.32
	0.51
	0
	0.15
	0
	0.01
	0.02

	 -Buses
	0.07
	0.76
	0
	0.05
	1.45
	0.07
	0.35
	0
	0
	0.05

	 -LGV
	0.43
	2.32
	0
	0.29
	8.94
	0.46
	1.99
	0.05
	0
	0.26

	 -HGV
	0.26
	2.48
	0
	0.09
	2.80
	0.25
	1.23
	0.01
	0
	0.16

	 -Agr. vehicles
	0.34
	3.97
	0
	0.11
	3.15
	0.35
	1.62
	0.02
	0
	0.21

	 -Sp. vehicles
	0.03
	0.30
	0
	0.02
	0.44
	0.03
	0.15
	0
	0
	0.02

	 Total
	4.45
	21.64
	0.01
	3.46
	26.65
	1.16
	16.40
	0.35
	0.06
	2.70

	Note: cost calculation for airborne emissions based on calculations for urban areas in the Netherlands; no detailed calculations for Rotterdam. For passenger cars and motorcycles the fuel used is assumed to be petrol; for the rest diesel.
Source:


Noise costs were calculated only for road and rail transport. The next table shows the quantified costs. 

Table 31: Quantified costs due to noise for road and rail transport, in million €

	 
	Road
	Rail

	 
	1996
	1998
	2005
	1996
	1998
	2005

	 Myocardial infarction
	a)
	a)
	a)
	a)
	a)
	a)

	 Angina pectoris
	a)
	a)
	a)
	a)
	a)
	a)

	 Hypertension
	a)
	a)
	a)
	a)
	a)
	a)

	 Sleep disturbance
	1.61
	1.57
	1.96
	0.76
	0.70
	0.41

	 Amenity losses
	7.39
	7.49
	9.67
	1.59
	1.51
	0.92

	 Total
	9.00
	9.06
	11.64
	2.35
	2.21
	1.32

	 a) Exposure below threshold

 Assumption: people in exposure class ">65 dB(A)" exposed to 70 dB(A).

 Source: NEI, IER


5 Conclusions

This report presents the results on accident, environment and delay costs for years 1996, 1998 and 2005 (selectively) estimated within the pilot transport account for the Rotterdam urban area. The purpose of such an exercise was to investigate the possibilities of elaboration of pilot account on a lower level than national. Summarising, it can be stated that in general lines the pilot account as defined in UNITE could be elaborated for an urban area. Moreover, there are circumstances that make it easier to elaborate a pilot account on an urban level than on the national level. At the same time, there are aspects, which become more difficult to be tackled on a lower level. 

Before summarising the findings, one should note that making prognoses is difficult as such. It is more complicated to make certain prognoses on a lower level. In the current pilot account work, attempts were made to calculate accident costs for 2005 bases on existing targets and forecasts. In other cases it was not possible to get any indication for the expected development in 2005. Even when estimates available, one should be careful when interpreting the results.

Although not considered in the current work, infrastructure and supplier operating costs are two costs categories which are parts of the national pilot account. If those are to be applied at an urban level, than a number of issues seems to be apparent. As on the national level, it is complicated to separate infrastructure for road and public transport. In addition, more complication might appear on the separation of line infrastructure for urban area. Since investments in line infrastructure of a urban area are done both by national authorities as well as by municipal/regional authorities depending on in whose responsibility one or another network falls, it might be difficult to allocate these investments respectively. The situation is more clear and simple when one talks about node infrastructure. Required input information might be available at the respective company/authority.

In the case of supplier operating costs, there should appear no difficulties in estimation of those for the public transport (tram, bus, metro). Moreover, the first impression is that the urban level the calculation will be more correct and more disaggregated than at the national level. This is a result of the integration and harmonisation of the information from different transport companies. It might not be the case for the railway transport. NS (Dutch railways) being the only national carrier does not present their financial account for different regions and for different stations (in the case of nodes).

Congestion costs calculated as delay costs could be calculated for all modes considered in this pilot account (road, rail, aviation). However, for more disaggregated result and more detailed estimation the quality of the input data should be improved. For the waterborne transport more research and efforts are needed. 

Accident costs were calculated only for road sector. Although generally the quality of the input data is very good, the specific information on unit costs and time requirements should be improved. The situation with the certain cost categories (e.g. administrative costs, material damage, etc.) is the same as at the national level where improvements are required, too. No information was available for the other modes. Since the accidents in the other modes have special character, it remains to be discussed whether it is worth trying to estimate these costs for certain/regions. 

Within the environmental category air pollution, only cost for the road sector were calculated. No estimation of emission could be made for the other modes. It is worth noting though, that emission factors for different type of trains, vessels and aircraft exists. Consequently, when respective mileage data on regional/urban area is available estimation for emission could be possible. Noise costs were calculated for road and rail modes only. Even for these two modes the existing information is rather poor; no detailed distinction of noise effects by noise levels is available. Finally, it was not possible to calculate the costs associated with the nature, landscape, soil and water pollution. The reason is the missing required data and the difficulty to split the existing information to specific region(s) in the case of line infrastructure. In the case of node infrastructure the difficulty arise from the lack of data for the reference (base) year.

The relevance of such a transport account for an urban area or for a region is in great lines similar with the one of a national transport account (i.e. equity, efficiency, and financial viability). A brief description of these could be found in Link et al. (2001).

The general deficiencies and problems faced during the elaboration of a national transport pilot account for the Netherlands were present in the elaboration of a pilot transport account for the selected urban area. In general, the difficulties met at the national level did not disappear at the urban level. 

The elaboration of a pilot transport account for an urban area is in certain cases more difficult and in some cases simpler as compared with the elaboration of a national account. Speaking about difficulties we refer to the actual feasibility of making certain estimations, degree of work involved, its complexity and time requirements. At the same time however, one has to note that there exist aspects that make compilation of an account at an urban level easier than at the national level.

Specific issues that play a different role on national and urban level relate to the following aspects:

· Specific characteristics of the urban area.

· Existing statistics and input data, and its quality.

· Generalisation of data/assumptions.

Apparently, after all, smaller geographical borders imply fewer difficulties at least in communication and in the volume of work to be undertaken. This is in particular due to the fact that specific modes/infrastructure is irrelevant in the case of an urban area. An urban area has different characteristics depending on its geographical location and available infrastructure. Consequently, for specific areas certain costs/modes will be of bigger or smaller relevance. In addition, the line infrastructure can be hardly allocated to certain urban areas, moreover the related costs. The situation is different with the node infrastructure since the latter can be easily localised. 

Certain statistical data exists (or is presented/recorded) on the national level only. For the specific regions/cities estimations are made. The latter is often in private property or confidential and cannot be easily accessed. In addition, even when data is available, the disaggregation used at the national level is not always similar to the one at the urban level, or otherwise the disaggregation used in certain input data does not always correspond with the disaggregation used in the calculation of other categories leading to inconsistency of data use.
When specific data is missing on the urban level, consideration of national assumption may be considered. Some of the statistics or input data can be generalised by using appropriate transfer techniques. In particular this refers to unit values, and unit costs. In other cases the national assumption can be used for urban areas as long as the urban area is not characterised by exceptional aspects. 

Normally, an urban area is not representative, therefore the data available for an urban area cannot be used in the national accounts (at least this is not desirable). An example of this is the calculation of the national delay costs in the air transport. Not all the airports provide statistics on delays (punctuality degree as a total or even delays for different types of flight, different period of the days, season, etc.), therefore it is not correct to use the data available for one airport to calculate the delay costs of all the others. Consequently, uncertainties may appear as result of using national assumptions or input data for the estimation of the costs at the urban level.

Having data for different urban areas it is possible to calculate the total costs under the assumption that the same methodology is used and the respective summation is permitted, and that the double counting is avoided. Application of the national result to individual urban areas involves a number of difficulties. In general, the total transport costs cannot be allocated to regions/urban areas. Special cost account is needed. However, when appropriate allocation techniques and methodologies are available the total costs on the national level could be used for estimation of the specific transport sector costs for specific urban areas given all necessary data exists at the urban level.

Summarising, the elaboration of a transport account for an urban area is in general possible. However, it has to be mentioned that to obtain more disaggregated results (by user type, type of infrastructure network, cost categories) the quality and wideness of the required input data has to be improved. For certain cost categories specific research (survey, modelling etc.) would be required.

Although, as mentioned above, the relevance of such an account is in general similar to the one of a national account, it has to be mentioned that the added value from such an urban account will be of great contribution when it comes to comparison of the results among areas/regions, and consequently analysis of the reasons for the differences when such are detected. This at its turn could be decisive in motivating a certain policy decision/action for a specific area (regarding investments, stronger policies, monitoring etc.).
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Abbreviations

	CBS
	Statistics Netherlands

	CO2
	Carbon dioxide

	dB(A)
	Decibel, weighted with the A-filter. Logarithmic unit of sound pressure level.

	HGV
	Heavy goods vehicles (goods vehicles with a maximum GVW equal or more than 3,5 tonnes)

	kph
	Kilometres per hour

	LGV
	Light goods vehicles (goods vehicles with a maximum GVW less than 3,5 tonnes)

	mill.
	Million

	n.a.
	No data available

	NMVOC
	Non-methane volatile organic compounds

	NOx
	Nitrogen oxides (mix of NO and NO2)

	NS
	Dutch railways

	PM10
	Fine particles with a diameter of 10 µm and less

	PM2.5
	Fine particles with a diameter of 2.5 µm and less

	PT
	Public transport

	SO2
	Sulphur dioxide

	v-hours
	Vehicle hours

	v-km
	Vehicle kilometres

	VOC
	Volatile organic compounds


Abbreviations used in data tables

	–
	No existing data category 

	0
	Zero or approximately zero when compared to other data entries

	.
	Not applicable (for example the length of a sea harbour)

	:
	No data available


unite d14 annex1
PAGE  
ii
CB/TB6049r06


_1002268857.xls
Sheet1

		



UNITE



Fig 3.4

		

								Figure 3.4:  The Overall UNITE Workplan

								Year 1																								Year 2																								Year 3

								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33				Deliverables (month):

																																																																												D1 (3):  The Overall UNITE Methodology

																																																																												D2 (6):  Pilot Accounts Approach

																																																																												D3 (6):  Marginal Cost Methodology

																																																																												D4 (14):  Alternative Integration Frameworks

																																																																												D5 (14):  Pilot Accounts - Tranche a)

																																																																												D6 (16):  Supplier Opex - Case Studies

																						Tranche a)												Tranche b)												Tranche c)												Review																		D7 (16):  Transport User - Case Studies

																						2 countries												8 countries												8 countries												theory																		D8 (18):  Pilot Accounts - Tranche b)

																																																																												D9 (21):   Accident -  Case Studies

																																																																												D10 (24):  Infrastructure - Case Studies

																																																																												D11 (24):  Environmental - Case Studies

																		D2																																																										D12 (24):  Pilot Accounts - Tranche c)

																																		D5								D8												D12								D14														D13 (28): Testing Integration Frameworks

																																																																												D14 (28): Future Approaches to Accounts

																																																																												D15 (28): Guidance on Adapting MCs

																																																																												D16 (31): Policy Perspectives on UNITE

																																		D4																												D13

																																																																												Note: for clarity, the diagram does

																										Case												D6										D9						D10				General																		not show WP5-10 interactions.

																										Studies												D7																D11				-isation

												D1						D3																																												D15						D16				FR

								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33

								Main Meetings (see text):																																																								Summer months

								A						B										C								D								E		F														G										H



WP2: Integration of Approaches

WP11: Pilot Accounts

WP5-10, 12: Conduct & Generalisation of Case Studies

Project Management

WP3:
Accounts
Approach

WP4:
MC
Method

WP13:
Policy Implic-
ations

WP1:
Outline



Fig 3.1

		

										Figure 3.1:  The Early Stages of UNITE
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								Figure 3.2: Development of Transport Accounts
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										Figure 3.3:  Marginal Cost Case Studies

										Year 1												Year 2																								Year 3										Deliverables (month):

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				Case Studies:

																																																								D6 (16):  Supplier Opex

																																																								D7 (16):  Transport User

																																																								D9 (21):   Accident

										Approach																																						General								D10 (24):  Infrastructure

										to generalisation																																						-isation								D11 (24):  Environmental

																																																				D15

																																																								Generalisation:

										WP6: User Cost & Benefit																		D6																												D15 (28): Guidance on

										WP7: Supplier Opex																		D7																												Adapting MC Estimates

										WP8: Accident Cost																												D9

										WP5: Infrastructure Cost																																		D10

										WP9: Environmental Cost																																		D11

																																																								Note: other roles of

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				WP5-9 not shown



WP2: Integration of Approaches

WP11: Pilot Accounts

WP12: Generalisation of Case Studies

Project Management

WP3:
Accounts
Approach

WP4:
MC
Method



WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

		1		The Overall UNITE Methodology		1		3		3		D1 (3)

		2		Integration of Approaches		4		28		25		D4 (14) , D13 (28)

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

		5		Infrastructure Costs & Benefits		4		24		21		D10 (24)

		6		Supplier Operating Cost		4		24		21		D6 (16)

		7		Transport User Costs & Benefits		4		24		21		D7 (16)

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

		11		Pilot Accounts		7		24		18		D5 (14) , D8 (18) , D12 (24) ,  D14 (28)

		12		Generalisation of Marginal Costs		7		28		22		D15 (28)

		13		Policy Perspectives on the UNITE Research		29		31		3		D16 (31)

		14		Project Management		1		33		33		FR (33)

		Note: * WP5-10 also output to WP2, 3 and WP11 deliverables.





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

		1		D1		3		1		The Overall UNITE Methodology		outline of overall approach to project; policy issues, technical issues and stakeholder perspectives		NEI

		2		D2		6		3		Pilot Accounts Approach		structure for the pilot accounts; methodology for cost/ benefit/ revenue estimation and allocation		ITS

		3		D3		6		4		Marginal Cost Methodology		core methodologies to be adopted in case studies; outline description of case studies		KUL

		4		D4		14		2		Alternative Integration Frameworks		theoretical perspectives on alternative approaches to combining accounts/ MC information		INFRAS

		5		D5		14		11		Pilot Accounts (2 countries)		pilot accounts - De, Ch		VATT

		6		D6		16		6		Supplier Operating Cost Case Studies		methodology; empirical results		DIW

		7		D7		16		7		Transport User Cost and Benefit Case Studies		methodology; empirical results		NEI

		8		D8		18		11		Pilot Accounts (8 countries)		pilot accounts - Au, Dk, Es, Fr, Ie, Nl, Se, UK		INFRAS

		9		D9		21		8		Accident Cost Case Studies		methodology; empirical results		KUL

		10		D10		24		5		Infrastructure Cost Case Studies		methodology; empirical results		VATT

		11		D11		24		9		Environmental Cost Case Studies		methodology; empirical results		DIW

		12		D12		24		11		Pilot Accounts (8 countries)		pilot accounts - Be, Ee, Fi, Gr, Hu, It, Lu, Pt		NEI

		13		D13		28		2		Results from Testing Alternative Integration Frameworks		modelling approach; empirical results highlighting pro's and con's of alternatives		DIW

		14		D14		28		11		Future Approaches to Accounts		alternative approaches used in pilot accounts; future approaches		ITS

		15		D15		28		12		Guidance on Adapting Marginal Cost Estimates		detailed guidance on transfering MC results between contexts		KUL

		16		D16		31		13		Policy Perspectives on the UNITE Research		re-examination of theoretical approaches to integration, accounts & marginal costs; policy conclusions from the research		DIW

		17		FR		33		14		Final Report for Publication		summary report for the full project		INFRAS

		0		Note: QA = Quality Assurance; all deliverables will be publicly available.
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Milestones

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

		1		M1		6		"Methodological"		Methodology deliverables - D1, D2 and D3

		2		M2		15		Mid-Term Assessment		D4, D5 (2 country accounts) as well as D1-D3;
"Technology Implementation Plan"

		3		M3		24		"Empirical"		All MC case studies (D6-7, 9-11), 16 country accounts (D8, D12)

		4		M4		28		"Closing Stages"		The "way forward" deliverables, D13-D16

		0		M5		33		Completion		Final Report

		0		Note: at the mid-term assessment meeting, the consortium will be

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

		1		A		1		Leeds, ITS/UNIVLEEDS		Project launch		Participants in WP1-10

		2		B		4 (end)		Gran Canaria,
EIET		Major Methodological Working Meeting (WP2-10)		Participants in WP2-10

		3		C		9 (start)		Berlin, DIW		Launch of WP11 Tranche a) Accounts, WP12 launch		Accounts Tranche a);
WP5-10 Leaders;

		4		D		13		Vienna, HERRY		Launch of WP11 Tranche b) Accounts		Accounts Tranche b), including sub-contractors

		5		E		17		Paris, ENPC/CERAS		Major Dissemination Meeting - "Integration of Approaches"		External participants; WP2 Contributors and UNITE Steering Committee Partners

		6		F		19		Helsinki, 
SK-Cons, VATT		Launch of WP11 Tranche c) Accounts		Accounts Tranche c), including sub-contractors

		7		G		25		Amsterdam, NEI		MC Generalisation; Accounts "future approaches"		WP5-10 Workpackage Leaders

		0		H		30		Leuven, CES/KUL		Major Dissemination Meeting - Final Project Results		External participants;
All Partners

		0		Note: refer to Figure 3.4 to see meetings schedule within workprogramme.
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Schedule

		Overall Schedule of WPs

		WP		WP Title / Task		Start		End		Dura
-tion:		Deliverable, month		Deliverables

		1		The Overall UNITE Methodology		1		3		3		3		D1 The Overall UNITE Methodology				More prominence to WP1;
takes some theoretical work from WP2;

		2		Integration of Approaches		4		28		25		14		D4 Alternative Integration Frameworks				Additional task on developing accounts approach (from HL, formerly in WP3);
Also, can WP3,4 have a much better defined LINK/input with WP2 - new task?;

												28		D13 Results from Testing Alternative Integration Frameworks

		3		Accounts Approach		4		6		3		6		D2 Pilot Accounts Approach				(see WP2 note - theoretical development continues in WP2)

		4		Marginal Cost Methodology		4		6		3		6		D3 Marginal Cost Methodology

		5-10		"Specialist Category" WPs:		see below								* new * deliverables

																		Need to re-consider how WP5-10 support the accounts (support is particularly heavy in WP5, 9);

		5		Infrastructure Costs & Benefits		4		24		21		24		D10 Infrastructure Cost Case Studies				Late COMPLETION of D10

		6		Supplier Operating Cost		4		24		21		16		D6 Supplier Operating Cost Case Studies				Early COMPLETION of D6

		7		Transport User Costs & Benefits		4		24		21		16		D7 Transport User Cost and Benefit Case Studies				Early COMPLETION of D7

		8		Accident Costs		4		24		21		21		D9 Accident Cost Case Studies				Intermediate COMPLETION

		9		Environmental Costs		4		26		23		24		D11 Environmental Cost Case Studies				Late COMPLETION of D9

		10		Taxes, Charges & Subsidies		4		24		21				No case studies needed?.

		WP		WP Title / Task		Start
month:		END		Dura
-tion:		Deliverable, month		Deliverables

		11		Pilot Accounts		7		24		18		14		D5 Pilot Accounts (2 countries)				* new * phasing - 2 "test runs" of the accounts;

												18		D8 Pilot Accounts (8 countries)				Tranche b) & c) learn from Tranche a);
Start of Tranche b) overlaps with a);

												24		D12 Pilot Accounts (8 countries)				(countries in last tranche chosen to fit in with partner commitments, particularly for MC case studies)

												28		Note: QA = Quality Assurance; all deliverables will be publicly available.

		12		Generalisation of Marginal Costs		7		28		22		28		D15 Guidance on Adapting Marginal Cost Estimates				(see WP5-10 note: emphasis of generalisation now in this WP)

		13		Policy Perspectives on the UNITE Research		29		31		3		31		D16 Policy Perspectives on the UNITE Research				Takes "Policy Implications from WP2"

		14		Project Management		1		33		33		33		FR Final Report for Publication				Project extended to allow non-coordinator contributions to the FR.

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

				Task 2.2: Connecting and Integrating the different parts of the Transport Economics Literature				14

				Task 2.3:  Application of Experience from National Economic Accounting Experiments				14

				Task 2.4: Selection of Alternative Pricing, Investment and Transport Accounts Approaches for Further Testing		15		18

				Task 2.5: Empirical Illustration of the Direct Implications of Alternative Approaches		19		25

				Task 2.6:  Empirical Illustration of the Indirect Implications of Alternative Appoaches		19		28

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

		9.2		Approach for Accounts		5		6										Must include critical review (see note above);
does Accounts approach require MC methodology?

		9.3		Methodology for MC case studies		5		6										Must include critical review (see note above)

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

		9.6		Development of Ideal Accounts Approach		24		26										This is the "ideal" approach - not to be applied in the general accounts;
Timing?

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33












