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Ferry Models: 
Kent Ports Strategy

Intl. Multimodal Models: 
STEMM Freight Model

UK Road Freight:
AETW PP Models

Market Share & 
Competition

Traffic Flows & 
Forecasting

Trade Forecasts: 
MDST W orld Trade 
Model

Transport Costs

Series of Market Studies, 
culminating in:
Merseyside Freight Study
GB Rail Freight Study

GBFM (0) 

Traffic Forecasts: 
RTRA Model

GBFM  (1)

Rail Components

Land Use

GBFM  (2)

GBFM  (3)

GBFM  (4)

Grant Regimes

Network Assignmnt.
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TrafficGenerated[Britain] = TG
B

TrafficGenerated[France] = TG
F

TrafficAttracted[Britain] = TA
B

TrafficAttracted[France] = TA
F

$	����#,���,����0&



���������	
	�	� �������

��������	
���� ���������������� 	��� ���
	�

 ����B�����U �����V ��5 ��U ��5 �

0���"������0�0����	0�+�0���

� �"
�����$�	0��	�,�	�&��,���+�0��,+��"���	
	����0�	�"�	���"��	*B���
�

� 	���������������� ��������� � 	����� �	���� �����

� 	����� �'���+ �'���+ ���

�	���� �'���+ �'���+ ���

����� �( � �( � �

� �"
��������$����0��	�&��,���+"�+,�"�������0�"��0B���
�

� 	���������������� ��������� � 	����� �	����

� 	����� ��	"
'���+ ���	"
�'���+

�	���� ��	"
�'���+ ��	"
�'���+

 ������2 �"�$�B�&B���"�0��������"�	�	���#�"���	��	����	0�+����#������	
	�

��0�	�"�	���"��	*�,0	�
������"��U �0�"���	�B�"��������>

P
rail

(B,B) = 1 - P
road
(B,B)
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For ( all origins, ‘o’)

For ( all destinations, ‘d’ )

Link[road] += T( o, d ) * P
road

( o, d)

Link[rail] += T( o, d ) * P
rail

( o, d )
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Exogenous 
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Government 
Action 

Industry 
Action 

Road Haulage Rail Freight Shipping Distribution 

Environment Changes 

Industry Changes 

Impacts on Mode Shift,  Congestion,  Natural Environment, 
Tax Revenue,  Regions,  Specific Roads,  Land Use .. Etc.. 
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Domestic Part of InternationalPure Domestic Freight

Model estimates:
• Mode, route, vehicle, cost
• Different procedures

Model estimates:
• Mode, route, vehicle, cost

Domestic Freight Matrix
• Merges Road and Rail Flows
• 62 Counties and 20 Commodities
• Domestic leg of international trips can be subtracted
• External macro model of freight volumes by commodity 

Network Rail Data
• BIFS System
• Sidings, TOPS Commodities

Road Traffic
• CSRGT Survey
• Counties, NST Commodities

Domestic Part of InternationalPure Domestic Freight

Model estimates:
• Mode, route, vehicle, cost
• Different procedures

Model estimates:
• Mode, route, vehicle, cost

Domestic Freight Matrix
• Merges Road and Rail Flows
• 62 Counties and 20 Commodities
• Domestic leg of international trips can be subtracted
• External macro model of freight volumes by commodity 

Network Rail Data
• BIFS System
• Sidings, TOPS Commodities

Road Traffic
• CSRGT Survey
• Counties, NST Commodities

Model:
• Adds Ports and Modes

Origin Destination Survey (’91):
• Adds UK Region (given port and 

commodity)

Origin Destination Survey (’91):
• Adds UK and EU Region

Extra EU Trade Data:
• UK Port
• Mode (ro-ro, lo-lo etc)

Intra EU Trade Data:
• No Port or Mode Data

Trade Data:
• UK Imports and Exports by Country and Commodity
• Tonnes (unitised/non-unitised split can be estimated)
• Forecasts - world trade model (GDP, exchange rates etc)

Model:
• Adds Ports and Modes

Origin Destination Survey (’91):
• Adds UK Region (given port and 

commodity)

Origin Destination Survey (’91):
• Adds UK and EU Region

Extra EU Trade Data:
• UK Port
• Mode (ro-ro, lo-lo etc)

Intra EU Trade Data:
• No Port or Mode Data

Trade Data:
• UK Imports and Exports by Country and Commodity
• Tonnes (unitised/non-unitised split can be estimated)
• Forecasts - world trade model (GDP, exchange rates etc)
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Fixed Costs (£'s per annum)
Interest 6,000

Depreciation 10,150

Maintenance 6,300

Insurance 5,500

VED 2,500

Wages 43,104

NIC,Pensions 6,466

Office Overheads 12,000

Profit 8,975

Miscellaneous 2,380

Total Fixed Cost (£/Yr.) 103,375

� 	�&�	�%	������&���

 ��;0�2���J �"� 7� ��

! "�0����� �;	�
� ��; 7

F ,�0� �;���2���� �	#� ��

! �	-��Q0�F ,�0 ���L

� ,�����#�� �	#�0 �

��"��F ,�0 'B��6

Total Minutes 362,880

Fixed Cost/Hr 17.09

Fixed Cost/Min 0.28

Running Costs

UK Fuel Cost (£/Litre) 0.63

Continental Fuel Cost (£/Litre) 0.40

Fuel Consumption (km/l) 2.50

UK Fuel 0.2520

Continental Fuel 0.1600

Oil 0.0037

Tyres 0.0382

Maintenance 0.0235

UK Total Running Costs (£/Km) 0.3174

Continent Total Running Costs (£/Km) 0.2254

= 	-���$��� = ���"&0.	
"��,0� ."��0
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CustomerRail Freight Service Provider

Track: Capacity, Gauge,
Speed, Train Length,
Reliability, Regulator

Traction: Competition, New Entrants,
Revenue Support

Wagons: Design, loading
gauge, availability. Terminals: Competition, Charges, Grants,

Location, Degree of Connectivity, Access
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m_Param.dValOfTime =  0.0104167 ; //1.04167% Of Freight Rate/Hour

m_Param.dValOfRely =  0.050 ; //5.0% Of Freight Rate Per 1% Late

m_Param.dValOfRail =  0.0 ; //0.0% Of Freight Rate

��,0B�
����"�	0���+0�0�"���+�0��,+����,0	�
�-"�,�0����	-���#����"�"�����0

��"	����#���� �"����2��#����+��	����-	��0��������"	������0��+	#	+�-"�,���"0

�������0���B��,���"0���������0���"��G��B�0	�+������+0������0�+"��"��D,"����

�*��"	���"�(�"	����"��0��	��
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�0&���Stemm::CalcGCost�$��	0���"�	����"�0���"������#,�+�	������
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������+"�0,�"�	�
�+�"00&��"0������#��������+�#	
,������+�0	�������������#

,�	��	�-�-��B�"�������+���	���
�,�B���	+��	�0��#�	0�0,��"�	0��������

"���	�,��0O�-"�,�����������"���-�,������������������
����"�	0���+0�0�"��

"�C,0�������";����	0�	���+�0	���"�	���������*�����#�����"�C,0�������	
	�"��0

#���"���*��+	0��+"��	���,��#��������)�����C�+�B�,0	�
�/ ! .�%�����"�"�#�

��	+�������"�;���0�"��0�����"��������;������.���,����";��0��0����,��"��
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	�"�
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�����0"�	0#"+����

� �-�������00B�0�"���"�C,0�����0�������+�	+����+�00B���#��+�	�
�+���	��

�	##����+�0���	���-����"�	0���������"������"++�00	����������0+��"�	��,	��	�


��+�00B�"��������#������"�	-����	�����

" ��-��#��������+ ��	������� ������

5 ����	0��	��B����������"�	-�����	���+�"00�0�"���+��"���>

• StanoxOP>�5 ���0��"	��,��,�0��������"+����"+;������	���	
	�"����5 � / R

+��0�

• BulkPort>�3 ��"��0�+,����G��0���: 1 ����0�#���,�;���"##	+B�,0	�
�/ ! .�%�

�"�"�

• Hinterland>�;���0���"+;�#������0�	�"����	��"���-�,��0�#�����	�	0�����0B

�"�+�	�
����������"���#��0�

5 ����	0��	��B���������	�	�"����"�"�����"�"�	��	0�+������B�"���������
�"�

���0������"�"�"0�0���	+���	���+��"	������,��,�0�
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• .���"�): �5 ��	-"�0�$	����0&

• .���"�): �! 	0�"�+��0�$�*���0&

• )*��"�): �.����0

• )*��"�): �)*���0

������"##	+�	0������"00	
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�����Stemm��C�+��

" ��-��*��3 ���<!�������6�!�������6�!���#

������	0�"��	�������	"���0����	����	+���������0�	+���
0�#�	�����"�	�"��C,����0

"���0,���"+����#���������3��(3"	���"+;����0�	+�/ ! ��"��	*���.����	0��"�B�"

�"��	*�#��,��������0�	+���"##	+�	0���"	����������GBMatrix�+�"00����#��0����

0,���"+�	��
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• .�����"�	�"�B����������"������	�0B��������������#�����C,�����	0�"�

	�����"�	�"������	�"��

• 2,���! ��0�	+B�������������	����0����	�-�-��	��������*����+"�
B�"���	0
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��	0�	0�<�-�����

����	�����"�	�"��#��0�"�����"00	
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���"00	
������"����	
���	�����"	��0��-	+�����"�+��0���B������"���	�;0B�������

�����,��������0�	+�#��0�"���"00	
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�+,����G��0�

����#��0�"00	
�������"��"���"�0�0��	��	���0	*�-��	+���+"��
�	�0B��"��������

����VehicleType�+�"00���.��,0�0�;����$#�����3��&��	0��	�,�	�0�#�-��	+��

,0"
�B���;�����������	0�"�+���"���"���+���	������";������0��	��
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    Feedback of monetary/generalised costs

Creation of observed 
base modal matrix

Modal cost function 
generation module

Estimate zonal 
production/consumption

Creation of observed 
base year P/C matrix

O/D matrix of tonnes lifted 
(tonnes/containers)

Logistical impacts

Supply characteristics by 
mode

Weight of produced and 
imported goods (tonnes)

Geographical distribution of 
shipments

Geographical distribution of 
trade

Value density

vehicles by link - emissions - 
maintenance costs

Value of production and 
imports

Generation of trade

Base P/C matrix (tonnes)

Updated P/C matrix 
(tonnes)

O/D modal 
tonnes/containers lifted

Base O/D modal 
matrices

Transformation to vehicle 
loads

Assignment to road & rail

Modal split - time of day

~Vehicle carrying capacity       
~Load factor                
~Empty running

Network characteristics
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