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Abstract: This paper deals with the methodology for developing a multimodal freight centre at ports, within the port area or in two separate locations –one at the port and the other in the hinterland, by developing a “dual-pole” system. It also presents the application for a Greek Port, The critical issues to be considered are: forecasting of the potential flows, estimation of the required surface area and identification and evalution of locations outside the port, in the case the forecasted flows required freight village area greater than the available capacity within the port, 

1. Introduction

While hinterland multimodal freight centres can theoretically be created on any part of the supply chains, seaports form physical nodes, and thus their location is restricted. On the other hand, they play a crucial role in the operating efficiency of the supply chains. The specificity when planning for multimodal freight centres in ports is that the land availability is limited within the port area and at the same time the rest of the port operations have to be accommodated, within the same land surface. Ideally, road and rail should be serving the port and therefore infrastructure for these modes of transport should be located appropriately, the objective being the minimisation of freight transfer time and of the time that freight remains within the port. The current paper presents the crucial issues to be considered when planning a multimodal freight centre within a port or including a port area in a “dual-pole” system; a freight centre that operationally and administratively is one entity, regardless if the required area is divided in two locations, one at the port, and the other in the hinterland. 

The methodology can be summarised as follows: 

· Freight flows forecasting for different years. 

· Estimation of the required surface area needed to accommodate the forecasted flows 

· Analysis of the volume of such traffic that can be accommodated by the port area, and in the case of additional area required to accommodate the forecasted demand, the analysis of  the areas outside the port. 

· Locations identification outside the port area, which provides the necessary spaces to accommodate the demand for the multimodal terminal operations. 

· SWOT analysis for the locations. 

· Selection of the appropriate areas (outside the port) for the creation of the multimodal freight terminal in combination with the port area. The selection is based on evaluation following the application of relevant criteria, such as cost of land, cost of earthworks, potential for expansion, and transport access to the area. 

· Formation and evaluation of a number of alterative financial and investment plans according to the legislation in force. 

· Selection by the multimodal terminal company of the solution that will be applied. 

The methodology was applied to the area of a Greek, which is located at the Northern part of Greece. The port serves Ro-Ro and Ro-Pax freight flows to and from European Union destinations, and the road network of Greece. The morphology of the land around the port does not allow for any significant expansion of the port in order to accommodate the multimodal freight centre. At the same time, the port has to accommodate passenger ferries to and from Italy and several Greek islands in the Ionian Sea. The methodological procedure presented, although applied for this specific port, is general enough to be applied to similar cases.

2. Planning for Freight Centres at Ports: Methodological Framework

As mentioned above, a set of critical issues need to be considered when planning for a freight village at a port. These will form the proposed methodology for the estimation of the amount of the total freight traffic that will be transported through a newly developed freight village. The aim of this methodology is to assess the freight village technical characteristics, as well as its cost components, for the freight centre traffic satisfaction. 

2.1 Freight flows forecasting for different years

In the case of a freight village, an assessment of the freight traffic that will be attracted is needed in order to determine the volume of freight that the facility must be capable of handling, the number of vehicles that are likely to use the facility, the requirements for truck and rail access, the modes interconnection infrastructure needs, the commodities type, the load per truck and the distribution per origin and destination.

The transport demand calculation is based on traffic data provided by the port authority (ships, trucks, volume of traffic) per year. A time series set is used for the projection of the traffic demand for the future years. The forecasting target years in most cases are set as being 5, 10 and 15 years ahead of the base year. The data are summarized in Origin-Destination (O-D) pairs and  include import, export, transit, regional and local (hinterland) transport volumes. The forecasting estimation is based on an O-D survey in the port with the use of questionnaires, on forecasts of similar studies and on the actual data series forecasts results. A basic freight transport indicator (FTI), presented in Table 1, is used for the forecasts taking into account the regional economic growth, population growth, consumption, industrial production, port development plan and statistical projections. This freight transport indicator has been provided by ECMT approval (ECMT, 2002) and relevant studies reports (Prognos, 2001, 2002). A simplified way of verifying the validity of the forecasts, is by calculating the load per truck, where the mean load per truck is 18 -20 tn.

The total transport volume for each forecasting year is calculated, using the following equation:

VTOTAL, i = FTIi * VTOTAL, 2005 ,  (1)

Where: 

FTIi

= freight transport indicator growth factor for the year i

i 

= forecasting year (2010, 2015, 2020)

VTOTAL, 2005
= total transport volume for the base year 2005

It is important at this stage to categorise the commodities that will be attracted by the port freight centre, in conjunction to the total freight volume forecasts. This is mainly because one important function the new facility in the port will offer is the consolidation of small shipments into vehicle loads. The new development, when fully operational, will concentrate different loads from different origins to different destinations, and will regroup and consolidate these loads rationalising their transportation and distribution.

For that reason, the commodities handled are categorised in different groups based on sets of commodities categories. Then, the commodities’ groups that could be attracted by the freight centre are assessed, based on the survey results, the O-D categories and the questionnaires addressed to the potential freight village users. This assessment provides the suitable commodities for a freight village per O-D pair combined with the freight village service types (warehousing, 3PL, transit, unaccompanied, local distribution) that will be subsequently used for the surface needs assessment.

For the estimation of the potential freight attraction that the Freight Village can serve, experience from the creation of relevant Freight Centres should be used. Based on this experience the potential attracted goods’ volume in a freight village is differentiated between 8-25% of the total traffic volume in the freight village catchment’s area, where the pessimistic Scenario is 8%, basic Scenario 15% and optimistic Scenario 25% (PLANET, 2006). The applied equation is:

VATTRACTED, i, j = Scenariox * Vi, j , (2)

Where: 

Scenariox
= Scenarios (pessimistic – 8%, basic – 15%, optimistic – 25%)

Vi, j

= transport volume for each forecasting year by category

j

= category (transit, import, export, local)

i 

= forecasting year (2010, 2015, 2020)

2.2 Estimation of the required surface

The estimation of the surface needed to accommodate the forecasted flows is based mainly on previous experience that has been recorded by various freight centres, already in operation, which can be found in the relevant bibliography or through the freight centres’ internet sites. The most useful “factor” used is the “surface per volume of cargo unit” one, as well as the percentage of total building space, especially for the so-called “supporting services” and the “parking” areas. It is necessary to distinguish the areas needed per each service that will be offered by the freight centre. The most widely used factors in Europe  (EUROPLATFORMS, 1996) are provided in Table 2.

Consequently, the space needed (sqm) for freight village operations is provided per target year and scenario from the following equations:

W
= 45  *  VATTRACTED, IMPORT – EXPORT    (3)

T
= 6  *  VATTRACTED, TRANSIT                    (4)

L
= 84  *  VATTRACTED, LOCAL                            (5)

P
= 0,6  *  (W+T+L)                              (6)

S
= 0,1  *  (W+T+L)                              (7)

2.3 Traffic volume analysis per freight village area

As the freight village services are directly related to the traffic volume that could be accommodated in each freight village sector, the freight village areas could be categorised in port related areas and hinterland areas. Warehousing and logistics services could be located outside the port area. .On the other hand, transit cargo could be handled inside the port. Based on the freight flows forecasts, the freight village services are interrelated with the volume of cargo that can be accommodated by the port area or hinterland area. If there is an excess demand for hinterland freight village services, then forecasting traffic volumes could be served by the areas outside the port.

2.4 Locations identification outside the port 

Locations have to be identified outside the port zone, which will satisfy the demand in land, needed for the freight centre operations, in the case that this cannot be satisfied inside the port. A set of alternative locations should ideally be identified for the freight centre construction, satisfying the total area needs, as these were previously identified during the freight flows and commodities forecasts. The combination of the port with an area in the hinterland is mostly necessary in cases where ports are serving both passenger and freight transport. 

The available locations should fulfil at least the minimum technical characteristics (size, availability, limited earthworks, no environmental restrictions, connection with the port). It is pointed out that the essential spaces of temporary deposit and regrouping of the transit freight flows should necessarily be located within the port area.

2.5 SWOT analysis for the locations

A SWOT analysis needs to be carried out for the best location choice (PLANET, 2006). The Strengths, Weakness, Threats and Opportunities are mapped using the following characteristics:

· type of modes,

· accessibility,

· land occupation,

· interconnection with the port,

· expansion,

· rail connection,

· land use planning,

· earthwork cost,

· land acquisition cost,

· connection with major transportation axes,

· availability,

· operations use.

2.6 Selection of the appropriate areas (outside the port) 

Based on the SWOT analysis, the locations characteristics are recorded for the most suitable and available alternative solutions. Each location has each strengths and weakness, where opportunities and threats have to be taken into consideration. The evaluation of the locations’ alternatives is based on a Cost Benefit Analysis, the SWOT analysis used for the preliminary selection..

2.7 Formation and evaluation of several alteratives 

Formation and evaluation of several alterative financial and investment plans is required, according to the legislation in force. The investment cost for the creation of the Freight Centre results from the required area and the infrastructure, storage spaces and other building facilities and equipment, which are necessary in order to accommodate the attracted freight transport flows. The investment plan is realised through the conduction of a Cost Benefit Analysis and a Sensitivity Analysis of the solutions proposed for the selection of the most appropriate site. Three scenarios are typically used (pessimistic, basic, optimistic) for the scope of a sensitivity analysis. The basic criteria (PLANET, 2006) for the scenarios development are the following:

· Commodity types and their share in the total volume of cargo transported,

· Distance of domestic, international and transit transportation of cargo,

· Necessary volume to ensure a minimum level in order to cover high fixed costs,

· Value added services that contribute towards high quality intermodal operations,

· Port terminal availability,

· Possible future rail formations in the port terminal, if these do not exist.

2.8 Selection of option by the multimodal terminal company 

The decision and selection by the multimodal terminal company of the option that will be applied is based on the results of the sensitivity analysis. A schematic model framework of the above is proposed in Figure 1 (Koryzis, 2000).

3. Application
3.1 The Port

The port serves Ro-Ro freight flows to and from European destinations and the road network of Greece. The morphology of the land around the port and the city, which is built adjacent to it, does not allow for great expansion of the port in order to accommodate the multimodal freight centre and at the same time the passenger ferries. This specific port is dynamically developing into a freight and passenger gateway of Greece to Europe, as it serves the distribution of products and passengers from central and southern Greece to several Greek islands in the Ionian Sea, as well as Italy and other countries of the European Union, in combination with other Greek ports The modernisation of the port and the operation of Egnatia motorway are expected to turn this specific port into a key transport node.

The importance of the node will be further enhanced, if the port is connected with a railway line with the rest of the Greek railway network. The establishment of the railway infrastructure will increase the railway exports to the European countries from this port, due to the decreased cost and the reliability of railway transport services. There is a proposal for the location of the railway terminal, which is particularly favorable for the growth of freight transport of the port. Ideally, the multimodal freight centre should be adjacent to the railway terminal, or still better include the railway terminal.

3.2 Freight flows forecast

The freight flows forecasting for different target years (SYSTEMA, 2006, Part 1), which will be attracted by the multimodal terminal was based on an O-D survey, questionnaires, forecasts of similar studies and other data (e.g. port freight traffic, etc). For the estimation of the freight flows attraction to the freight centre, the data taken into account was the number of trucks served within the specific port , the load per truck and the distribution per origin and destination. As a result, the internal freight transport relevant to the region constituted the 21.12% of the total, imports the 29.08%, while exports had 22.38% and transit 27.42%. Compared to the port, the transit freight served exclusively by the port was 36.7%.

The volumes of freight flows for the year 2005 constituted the base for the calculation of consequent flows for three time horizons, which were selected (2010, 2015 and 2020). For the estimation of the potential freight attraction that the freight centre can serve, the European experience from the creation of relevant freight centres was used. The infrastructure to be realised (Egnatia motorway, railway connection, port modernisation) was also taken into consideration. Other factors taken into account were the type of transport and specifically whether this is internal, export, import or transit and also the origin or the destination, the latter splitting between destinations within the region of Thesprotia- Epirus and the port of Igoumenitsa. The aggregate volumes per category and origin or destination for the three scenarios (pessimistic, basic, optimistic) are provided in Table 3, in tonnes per day.

Obviously, the freight centre should supply services to the transit freight with origin/destination the port of Igoumenitsa. However, with the prospect of Egnatia motorway in full operation, the access will be significantly improved, hence increasing the service demand in services such as local freight distribution, group, ungroup, regroup, road transhipment (to connect the internal freight transports with the local collection and distribution), 3PL, etc. Finally, following the implementation of the railway connection, the operation of the railway-ferry terminal will increase the relative transhipment demand services.

3.3 Split of freight flows and assessment of area required

In order to define the feasible development scenario of the freight centre, it is essential to determine the type and dimension of the equipment and installation that will be implemented (SYSTEMA, 2006, Part 1). Based on that, the scenarios of freight traffic flow and their segregation in flows that have origin - destination the port, or are import – export flows, local distribution flows as well as transit flows are taken into consideration. The transit flows refer to the volumes of international transit. Depending on the segregation of freight flows, different installations are required to service the volumes.

For the calculation of the area necessary to accommodate the attracted flows, including the “supporting” services, as well as the parking and maneuvering spaces, the international experience and the relevant appropriate factors were taken into account. As a result, the areas required for different operations of the freight centre for each time horizon (2010, 2015, 2020), as well as for each development scenario (pessimistic, basic, optimistic) have been estimated and are presented in Table 4.

The essential spaces of temporary deposit and regrouping of the transit freight flows in the first time horizon, that is to say, in 2010 for the basic scenario, which are supposed to be compulsory within the port area are estimated to be approximately 25,000 square meters, while the total required area for the creation of the freight centre is 90,000 square meters. Similarly, for the 2015 time horizon the freight flows that can be served by the port area itself require an area of about 45,000 square meters, while the total required area is 200,000 square meters. Respectively, for 2020, 65,000 square meters are required inside the port area and the total required area is 490,000 square meters.

3.4 Locations identification and SWOT analysis

The total demand in land needed for the multimodal terminal operations was not available within the port area, and therefore, areas outside the port had to be considered (SYSTEMA, 2006, Part 2). Combining the port with an area in the hinterland became necessary. It is pointed out that the essential spaces of temporary deposit and regrouping of the transit freight flows within the port area were 25,000 square meters for 2010, 45,000 square meters for 2010 and 65.000 square meters for 2010.

The locations identification outside the port area, which satisfied the demand in land needed for the multimodal terminal operations, revealed three different areas (presented in Figure 2), in addition to the available area inside the port; the areas of Ladohori, Neohori and Mesovouni.

The available area within the port covers a surface of 50,000 square meters and will be increased to a total of 125,000 square meters, following the modernization of the port. The main advantage of the area is the proximity to the port facilities and the direct connection to Egnatia motorway and the future railway station. The main disadvantage is the shortage of land.

The available area in Ladohori is a part of an area that covers a surface of 1,200,000 square meters and has been chosen for the construction of the railway terminal. It is adjacent to Egnatia motorway through the Ladohori interchange and at a distance of 2 km from the port. The main advantage of this area is the prospect of the direct multimodal transhipment, whereas the main disadvantage is that the land has not yet been disappropriated.

The available area in Neohori, at a distance of 22 km from the port, covers a surface of 872,000 square meters and can be increased to reach a surface area of 1,200,000 square meters. The connection to Egnatia motorway will be direct through Neohori interchange. The main advantage of the area is the potential for expansion and the ownership of the land, which belongs to the municipality, although the main disadvantage is the great slope on some parts of the area.

The available area in Mesovouni, at a distance of 9 km from the port covers a surface of more than 1,000,000 square meters. The connection to Egnatia motorway will be direct through the Vasilikos interchange. The main advantage of the area is the ownership of the land, which belongs to the municipality, while the main disadvantage is again the great slope at some parts of the area.

The combination of the area within the port with a hinterland area had to be evaluated in order to select the appropriate one. The SWOT (Strengths – Weaknesses – Opportunities – Threats) analysis, presented in Table 5, was applied.

3.5 Selection of the most appropriate areas

Given that the total demand in land needed for the multimodal terminal operations was not available within  the port area, areas outside the port had to be selected in order to be combined with the area within the port (SYSTEMA, 2006, Part 2), using the SWOT analysis, in order to create a “dual pole” freight centre.

The result from the SWOT analysis was that the area in Ladohori appeared to be the optimal choice, when referring to transport infrastructure and the different transport modes available and, in particular, when the railway terminal will be functioning. If the rail connection is not constructed, the areas in Neohori and Mesovouni could also be the places to create the second ‘pole” of the freight centre, in combination with the port area. 

Neohori and Mesovouni appeared to be equivalent options, when taking into account the parameters of technical suitability, transport suitability and expansion availability. Ladohori had an advantage in technical suitability due to lower slopes, but the area could not be directly available.

Since the selection of the appropriate area was not obvious, the results of the financial and investment plans would be presented to the owners of the areas in order to appraise the convenient solution, namely the area that will be combined with the one within the port, in order to create the second “pole” of the freight centre.

3.6 Financial and investment plans

The investment cost for the creation of the freight centre resulting from the required area (SYSTEMA, 2006, Part 3), the infrastructure, the storage spaces and other building facilities and equipment, in order to accommodate the attracted freight transport flows, was calculated taking into consideration the basic scenario of each target year (2010, 2015, 2020) with the assumption that the investment will be realized in three phases, as presented in Table 6.

An annual-based economic analysis of the investment plan was realized by calculating the construction cost of the freight centre in three phases of implementation (2010, 2015, 2020) and taking into account the operational cost (fixed and variable cost, maintenance, salaries and employee benefits), the corresponding profit (rental charges of offices, rental charges of parking spaces, rental charges of buildings and storage spaces, logistics services).

Subsequently, in order to evaluate the financial plan of the investment, three different financing schemes were created -according to the legislation in force- and applied for the three different scenarios (basic, optimistic and pessimistic), considering the self-funding, the borrowing – amortization – interest, the grant aid, the operational profits, the depreciation, the taxes, the net and aggregate cash flow. The financial indicators calculated for each scenario and scheme are presented in Table 7.

The most important conclusion for the financial schemes resulting from the economic evaluation of the basic scenario, but also from the sensitivity analysis for the optimistic and pessimistic scenario based to the NPV and the IRR, is that the most appealing financial plan is plan 1.

Also, the investment is less risky when positioned between the pessimistic and the basic scenario, rather than between the basic and the optimistic scenario, although the optimistic scenario presents higher return, for the reason that it needs economies of scale, which are not guaranteed.
Moreover, it should be mentioned that -for all the financial plans- the investment is risky if the land acquisition cost is greater than 25,000 €/ 1,000 square meters, which may be the case for Ladohori, since the guiding value for that area may be higher, according to the local authority statements.

3.7 Selection of the option 

The multimodal terminal company should select the best alternative option, taking under consideration the results of the SWOT analysis, plus the results of the economic and financial evaluation. Since the total demand in land needed for the multimodal terminal operations is not available within the port area, an area outside the port must be selected in order to be combined with the port area (SYSTEMA, 2006, Part 3).

The area in Ladohori appears to be the optimal choice, when referring to transport infrastructure and the different transport modes available, but the land acquisition cost might be greater than 25,000 €/ 1,000 square meters. If this is the case, the investment will be risky. If the land acquisition cost cannot be reduced, the alternative choice might be an area in either Neohori or Mesovouni, which appeared to be equivalent solutions.

The results of the financial and investment plans must be presented to the owners of the areas in order to appraise the most convenient solution for constructing the second “pole” of the freight centre.

4. Conclusions

The paper deals with the creation of multimodal freight centres in the ports and concentrates mainly on the occasions of limited port areas, which cannot accommodate the demand in land due to increased freight flows. One option, which has also been applied in the case of the freight centre, planned to be developed at the Greek port of Igoumenitsa, is the creation of a “two-pole” freight centre, which means that an additional area in the hinterland (but not at a far distance away from the port) is used, as an extension of the port multimodal freight centre. The port of Igoumenitsa being a busy passenger ferry port is not capable of accommodating at the same time the increasing demand in freight transport, which is predicted to rise dramatically upon the completion of Egnatia motorway.

The selection of an additional area in the hinderland is based upon different criteria and calculations, the main being the freight flows predictions and the commodity types that will need to be accommodated by the freight centre. Also, the extra land required is based upon the land availability within the port area, the passenger ferries operations and the future passenger flows and plans for expansion.

The fact that the port is located within the city of Igoumenitsa and therefore, the possibilities for expansion of the port area are extremely restricted, complicates the situation further. Also, the transfer of the port, or the creation of a port at another location is not possible, mainly because the natural coastline is not favorable and also because the new Egnatia motorway has strategically been built upon the use of the port of Igoumenitsa.

The criteria used for the selection of the most appropriate alternative location for the “second pole” of the port freight centre are land availability, cost of purchasing the land, transportation accessibility and construction cost.
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Table 1: Freight transport indicator growth factors

	
	2005
	2010
	2015
	2020

	Freight transport indicator (FTI)
	100
	130
	160
	190


Table 2: Factors for Freight Village Services’ Space Needs

	Freight Village Services
	Factor
	Comments

	Warehousing (W)
	45 sqm/tn per day
	Building space

	Transit (T)
	6 sqm/tn per day
	Temporary space for unaccompanied 

	Local Distribution (L)
	84 sqm/tn per day
	Logistics Services & Warehouses 

	Parking and manoeuvring areas (P)
	60% of total building space
	150 sqm /truck

	Supporting services areas (S)
	10% of total building space
	Other services (bank, offices, motel, etc)


Table 3: Freight volumes per category and origin/destination

	Year
	2005
	2010
	2015
	2020

	                   Scenario

Freight 
	Pessimistic
	Basic
	Optimistic
	Pessimistic
	Basic
	Optimistic
	Pessimistic
	Basic
	Optimistic
	Pessimistic
	Basic
	Optimistic

	Destination

Thesprotia
	Import
	43
	85
	128
	111
	166
	221
	340
	408
	477
	647
	728
	808

	
	Internal
	0
	0
	9
	0
	11
	22
	22
	28
	83
	33
	99
	164

	Destination

Port
	Transit
	140
	279
	559
	363
	726
	908
	894
	1,341
	1,787
	1,592
	2,122
	2,653

	
	Export
	0
	16
	60
	21
	78
	199
	107
	166
	499
	507
	748
	987

	Origin

Thesprotia
	Export
	35
	70
	105
	91
	137
	182
	281
	337
	393
	449
	505
	561

	
	Internal
	0
	0
	11
	0
	14
	28
	28
	35
	105
	42
	125
	208

	Origin

Port
	Import
	0
	21
	78
	28
	101
	258
	138
	216
	647
	661
	971
	1,280

	
	Transit
	107
	214
	427
	278
	555
	694
	683
	1,025
	1,367
	1,025
	1,367
	1,708

	Total
	325
	685
	1,377
	892
	1,789
	2,514
	2,493
	3,555
	5,357
	4,955
	6,664
	8,371


Table 4: Areas required (in sqm)

	Year
	2010
	2015
	2020

	Operation
	Pessimistic
	Basic
	Optimistic
	Pessimistic
	Basic
	Optimistic
	Pessimistic
	Basic
	Optimistic

	Local distribution
	0
	2,100
	4,200
	4,200
	5,292
	15,792
	6,300
	18,816
	31,248

	General Storage Space

(Import – Export)
	11,295
	21,690
	38,700
	38,970
	50,715
	90,720
	101,880
	132,840
	163,620

	Special Storage Space

(Transit)
	3,846
	7,686
	9,612
	9,462
	14,196
	18,924
	15,702
	20,934
	26,166

	Sub Total
	15,141
	31,476
	52,512
	52,632
	70,203
	125,436
	123,882
	172,590
	221,034

	Parking and Maneuvers spaces
	9,085
	18,886
	31,507
	31,579
	42,122
	75,262
	74,329
	103,554
	132,620

	Supporting Services
	1,541
	3,147
	5,251
	5,263
	7,020
	12,543
	12,388
	17,259
	22,103

	Total
	25,740
	53,509
	89,270
	89,474
	119,345
	213,241
	210,599
	293,403
	375,758


Table 5: SWOT analysis

	SWOT Analysis
	Area inside the port 

and Ladohori
	Area inside the port 

and Neohori
	Area inside the port 

and Mesovouni

	Strengths
	- Adjacent to Egnatia motorway through Ladohori interchange

- 2 km from the port

- Adjacent to national road Igoumenitsa - Preveza

- Three different transport modes
	- Adjacent to Egnatia motorway through Neohori interchange

- Directly available area


	- Adjacent to Egnatia motorway through Mesovouni interchange

- Directly available area

- Connection to national road Igoumenitsa – Preveza



	Weaknesses
	- Disappropriations

- Decrease of  passenger ferries area

- Port malfunction


	- 25 km from the port

- Environment conditions

- Decrease of passenger ferries area

- Port malfunction
	- 9 km from the port

- Decrease of  passenger ferries area

- Port malfunction

- Earthworks needed



	Opportunities
	- Interaction with the port

- East Europe countries

- Regional development

- Railway terminal (probable construction in 2015)


	- Interaction with the port 

- East Europe countries

- Regional development

- Existing support surveys

- Railway line (probable construction in 2015)
	- Interaction with the port

- East Europe countries

- Regional development

- Railway line (probable construction in 2015)



	Threats
	- Other freight villages

- New town plan

- Several properties

- Several organisms assorted
	- Other freight villages


	- Other freight villages

- No existing support surveys




Table 6: Investment cost for the creation of the freight centre

	Category of investment cost
	Cost in 2010 (€)
	Cost in 2015 (€)
	Cost in 2020 (€)

	Land acquisition*
	270,000
	330,000
	870,000

	Overlay– parking spaces
	1,900,000
	2,300,000
	6,100,000

	Road network** 
	900,000
	1,200,000
	3,000,000

	Building – storage spaces
	15,800,000
	19,200,000
	52,000,000

	Supporting services
	3,150,000
	3,850,000
	10,200,.000

	Mechanological equipment
	1,000,000
	4,500,000
	

	Total
	24,020,000
	31,080,000
	72,170,000


(*) Approximately 3,000 € / 1,000 square meters

(**) 10 km of internal road network and connection to Egnatia motorway
Table 7: Calculation of financial indicators

	Financial Plan
	Financial Scheme
	NPV (million €)
	IRR*

	Basic scenario

	Plan 1 
	25% Own Funds – 20% Borrowing** – 55% Grant Aid
	1.142
	7.9 %

	Plan 2 
	45% Own Funds – 55% Grant Aid
	-8.662
	N/A

	Plan 3
	25% Own Funds – 35% Borrowing** – 40% Grant Aid
	-2.876
	1.0 %

	Optimistic scenario

	Plan 1 
	25% Own Funds – 20% Borrowing** – 55% Grant Aid
	5.903
	13.3 %

	Plan 2 
	45% Own Funds – 55% Grant Aid
	-5.905
	-0.5 %

	Plan 3
	25% Own Funds – 35% Borrowing** – 40% Grant Aid
	1.336
	7.7 %

	Pessimistic scenario

	Plan 1 
	25% Own Funds – 20% Borrowing** – 55% Grant Aid
	1.867
	10.2 %

	Plan 2 
	45% Own Funds – 55% Grant Aid
	-6.720
	N/A

	Plan 3
	25% Own Funds – 35% Borrowing** – 40% Grant Aid
	-1.018
	3.6 %


(*) IRR: return of “Net Profits minus Own Funds”

(**) Loan for 25 years; 6% rate

Figure 1: Methodological framework for the selection of locations outside the port.
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Figure 2:The region of Thesprotia-Epirus, Greece
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