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GREAT BRITAIN FREIGHT MODEL 

1. The Great Britain Freight Model (GBFM) is a comprehensive freight transport model that has

been developed by MDS Transmodal.  In broad terms, it has two main functions, namely:

• Describing current GB-domestic and GB-international freight flows by mode, commodity and

origin/destination (including port of entry/departure for international traffics).  Inland road

and rail freight flows are assigned to the national highway and railway networks respectively;

and

• Producing forecasts for future GB-domestic and GB-international freight flows by mode,

commodity and origin/destination (including port of entry/departure for international

traffics).  User-defined scenarios or assumptions, reflecting changes to transport costs,

infrastructure and new origins/destinations for freight, can be ‘tested’ and their impact on

mode share/shift estimated.  Inland road and rail freight flows are assigned to the national

highway and railway networks respectively.

2. MDS Transmodal retains ownership of the GBFM, and uses it to undertake analysis in response to

client requirements.  Unlike other models, it is not licenced to third party users; clients of MDS

Transmodal purchase ‘outputs’ from the model which address their requirements.

3. The GBFM actually consists of a number of inter-linked components, namely:

• A multi-dimensional base matrix, built up from several sources, which describes freight flows

within Great Britain and to/from Great Britain by origin/destination and commodity;

• Freight transport cost models, validated against industry data, which replicate transport

rates in the market and can be adjusted for different scenarios;

• A mode-choice assignment model, which assigns origin/destination freight flows to transport

modes (road or rail for inland flows);

• A vehicle choice and load factor model used to ‘convert’ road freight outputs from the

GBFM, which are initially expressed as annual tonnes-lifted, into HGV numbers;

• A road assignment model, which subsequently assigns generated HGV numbers between

each origin/destination pair onto specific routes on the national highway network; and

• On a similar basis, a rail assignment model based upon current operating behaviour (route

choice, tonnes/trains by commodity).

4. The multi-dimensional base matrix is generated from the following principal data-sources:

• The DfT’s Continuing Survey of Road Goods Transport (CSRGT). This is a DfT sample survey of

British registered HGV activity.  Each week, circa 300 HGVs are randomly selected, and their

operators are subsequently required to record all activity undertaken during that week.  This

includes collection and delivery locations, commodities conveyed and tonnes-lifted.  The
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survey data is then extrapolated to estimate and describe the volume of goods lifted/moved 

by road haulage annually. 

• Network Rail billing data.  Network Rail records all rail freight movements across its network 

in order to levy track access charges on the freight operators (charges are essentially based 

on distance moved and the weight of wagons).  Every freight wagon movement, the origin 

and destination siding, wagon type, commodity conveyed and wagon/commodity weight is 

recorded by Network Rail.  MDS Transmodal process this billing data, allowing a complete 

record of annual rail freight activity to be produced.    

• HM Revenue and Customs trade data.  This records the origin and destination of 

international trade. 

• DfT Maritime Statistics – the DfT’s published record of freight traffic passing through British 

ports, by port, traffic type/commodity and tonnes-lifted/units handled; and 

• Ferry industry data.  Alongside the DfT’s Maritime Statistics data, this allows the volume of 

goods lifted/moved by foreign registered HGVs to be estimated. 

 

5. Freight flows in the base matrix are subsequently disaggregated down to Post Code District (PCD) 

level; there are in total 2,600 PCDs in Great Britain, meaning a large freight O/D matrix with 

2,600 potential origins and 2,600 potential destinations for freight.  The base matrix therefore 

describes annual current GB-domestic and GB-international freight flows by commodity between 

each of the 2,600 PCD origins/destinations (including port of entry/departure for international 

traffics). Outputs, in tonnes-lifted or tonne-km, can be generated and presented at national, 

regional and county levels together with user-defined groups of PCDs.  For a given location e.g. 

Northampton, it can therefore describe the current distribution of cargo nationally by 

commodity. 

 

6. The mode-choice assignment model subsequently assigns the base matrix flows between each of 

the 2,600 PCD origins/destinations as described to transport modes (road or rail for inland).  This 

is based on a lowest ‘generalised cost’ approach, which takes into account transport costs (from 

the cost models) alongside other factors such as speed, flexibility and reliability.  A calibration 

process is undertaken which ensures that the outputs replicate current mode shares.  The 

assignment is undertaken on an unconstrained basis i.e. it assumes rail network capacity is 

available and does not account for changes in congestion on the wider highway network.  

 

7. Each origin to destination road freight flow (tonnes-lifted) from the base matrix is then 

‘converted’ to annual HGV numbers (using the vehicle choice and load factor component).  The 

road assignment model subsequently assigns the generated HGV numbers between each 

origin/destination pair onto specific routes on the national highway network.  Assignment is an 

‘all or nothing’ process based on the lowest cost route between each origin and destination.  For 

each link on the road network, it is therefore possible to estimate HGV numbers alongside their 

origin and destination.  However, it should be noted that the derived HGV trips for Rail Central 

will be assigned onto the local highway network within NCC’s SATURN model, which allows for 

local traffic conditions. 
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8. Likewise, the rail assignment model allocates rail flows from the base matrix to the national 

railway network, based upon current operating behaviour (route choice, tonnes/trains by 

commodity). 

 

9. Freight flows in future years are forecast as follows: 

 

• GB-domestic freight flows – trend based forecasting, with growth rates subsequently applied 

to the GB-domestic elements of the base matrix; and 

• GB-international freight flows – growth rates by commodity, sector and country are derived 

from external trade forecasting models developed and operated by MDS Transmodal.  These 

are then applied to the GB-international elements of the base matrix. 

 

10. Effectively, a ‘new’ matrix of origin/destination freight flows is generated based on the 

respective growth rates as described applied to the base matrix.  New freight infrastructure can 

also be included in this process, such as the likely traffic generated by a new container port or 

Strategic Rail Freight Interchanges (SRFIs).  As per above, the forecast matrix therefore describes 

future GB-domestic and GB-international freight flows by commodity between each of the 2,600 

PCD origins/destinations (including port of entry/departure for international traffics).  Again, 

outputs, in tonnes-lifted or tonne-km, can be generated and presented at national, regional and 

county levels together with user-defined groups of PCDs. 

 

11. As per above, the mode-choice assignment model subsequently assigns the forecast flows 

between each of the 2,600 PCD origins/destinations as described to transport modes (road or rail 

for inland).  This is also based on a ‘generalised cost’ approach.  User-defined scenarios or 

assumptions can be ‘tested’ in terms of their potential impact on mode share/shift.  This could 

include higher fuel costs (due to oil price rises or taxation), distance based road user charging, 

higher driver wages and new road or railway infrastructure (including SRFIs).  However, in this 

case we have assumed ‘no-change’ except for increases in labour and energy costs consistent 

with WEBTAG. 

 

12. As per above, each origin to destination forecast road freight flow (tonnes-lifted) is then 

‘converted’ to annual HGV numbers (using the vehicle choice and load factor component).  The 

road assignment model subsequently assigns the forecast HGV numbers between each 

origin/destination pair onto specific routes on the national highway network.  Likewise, the rail 

assignment model allocates future rail flows from the base matrix to the national railway 

network. 

 

13. The recent project work for Transport for the North (TfN Freight and Logistics Strategy) is 

perhaps a good example of the type of analysis and outputs undertaken by the GBFM at the 

strategic level.  Current (baseline) freight movements to/from the north of England (both 

domestic and international) by origin and destination, commodity and mode were established.  
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Assignment of the inland road and rail freight flows to the national highway and railway 

networks respectively was then undertaken.   

 

14. Forecasts were then undertaken (again for domestic and international traffics) for the years 2033 

and 2043.  The mode-choice assignment model subsequently assigned these forecast flows to 

transport modes (road or rail for inland) under various user-defined strategy scenarios.  These 

included a significant increase in the level of distribution floor space developed at rail or water 

served sites, alongside enhanced railway and highway infrastructure.  A do-nothing scenario was 

also tested.  Assignment of the inland road and rail freight flows to the national highway and 

railway networks respectively was then undertaken.  The mode-shift potential of the various 

user-defined strategy scenarios (compared with baseline and do-nothing) were therefore tested 

and quantified.  This included estimating the ‘global’ reduction in tonne-km moved by road, but 

also identifying the change in HGV number at key links on the national road network and the 

increase in the number of freight trains along links in the railway network. 

 

15. With specific reference to Rail Central, the GBFM has been used to estimate both the 

distribution of cargo nationally and the modal choice to and from the planned development (and 

by implication the impact on the national road network).  Reference at this stage should be made 

to the attached note ‘212008n_traffic forecasts_ver12 Nov2016’.   

 

16. Initially, the total daily volume of traffic to/from the warehousing planned for Rail Central was 

estimated from ‘first principles’ i.e. outside the GBFM.  This is fully described in pages 2-4 of the 

attached note.  

 

17. The GBFM was then employed to establish the distribution of cargo nationally by commodity to 

and from the Northampton area (from the GBFM’s base matrix as described).  The estimated 

daily inbound and outbound traffic passing through the warehousing at Rail Central (i.e. that 

shown in Table 2 from the attached technical note) was subsequently distributed nationally in 

proportion with that from the wider Northampton area.  It has been assumed that cargo from 

the Rail Central warehouses will broadly have the same origins and destinations of cargo as that 

experienced by existing distribution centres in Northampton.  The GBFM distributes cargo to and 

from PCDs local/adjacent to Northampton and PCDs more distant.  Likewise the estimated Rail 

Central traffic, meaning it is capturing both local and longer distance flows. 

 

18. The GBFM’s mode-choice assignment model, as described, was then employed to estimate the 

modal choice to and from Rail Central.  There were two elements to this process.  Firstly, the 

forecast traffic to/from the planned warehousing (as estimated and distributed nationally) was 

inputted into the mode-choice assignment model, with the road-rail modal split subsequently 

established (outputs shown in Table 3 of the traffic forecasting attached note).   

 

19. Secondly, there will be existing non rail-served warehouses in the Northampton area currently 

receiving/despatching goods by road.  Given the availability of the intermodal terminal at Rail 

Central, some of these flows could in future arrive/depart by rail via Rail Central (with the short 
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final delivery leg undertaken by road).  The GBFM’s mode-choice assignment model was 

therefore run both with and without the Rail Central intermodal terminal included in the user-

defined assumptions, with the level of rail traffic to/from off-site distributors that potentially will 

be generated subsequently established. The model estimates this to be 1,080,000 tonnes per 

annum inbound and outbound, equating to 165 HGV-equivalent units per day (i.e. 1.080,000 

tonnes collected/delivered currently by road, but would switch to intermodal rail via Rail 

Central).  The two elements were then added together to estimate total rail traffic to/from the 

development.   

 

20. In order to calculate the mode share of traffic to/from locations across the country, assumptions 

need to be made about whether the other ends of journeys are rail-connected or not.  If the 

other end of the journey is a rail-served warehouse, the whole journey can be by rail and there is 

no need for a local road haul, thus making rail a more viable option.  It has been assumed that 

several sites for rail-served warehousing across the country will be built in the coming decades.  

Given that some planned sites may not be built, while other nearby sites may be brought 

forward, the assumptions include typical locations suitable for rail-served warehousing which are 

representative of specific projects and plans.   

 

21. It should be noted that the baseline assumptions adopted in this mode-choice assignment 

process (including the approach to other rail-served warehousing across the country) reflect 

those used for the national rail freight demand forecasts produced by the GBFM to inform 

Network Rail’s Freight Market Study in 2013.  These were subsequently used to underpin the 

policy conclusions contained in the National Planning Statement for National Networks (NPS); it 

states that the forecasts, and the measures used to produce them, are considered robust and 

that the Government accepts them for planning purposes (see paragraph 2.49 of the NPS).  The 

rail freight demand forecasts included some 10 million square metres of new SRFI floor space 

being developed nationally, including DIRFT Phase 3, East Midlands Gateway and Rail Central. 

The freight traffic projections for Rail Central assume that other SRFI included in the Network Rail 

forecasts have been built. The modelling process therefore undertaken for Rail Central includes 

these ‘nearby’ sites.  In broad terms, the model will route such off-site intermodal traffic via the 

nearest rail terminal.  However, the growth nationally in SRFI floor space, particularly increasing 

the quantum of rail-served floor space in the north of England, Scotland and the South West, 

encourages more domestic flows by rail (flows between two rail-served sites, apart from over 

very short distances, should always be more cost competitive by rail. 

 

 

GBFM – Project Applications 

 

22. The GBFM and the methodology used to produce the traffic forecasts for Rail Central (as 

described above and in the accompanying technical note ‘212008n_traffic forecasts_ver10 

Oct2016’) has previously been adopted on other SRFI schemes.  In particular, traffic forecasts for 

the proposed SRFI at Slough (SIFE, promoted by Goodman) were prepared using the GBFM and 
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methodology as described.   This scheme was examined at a Public Inquiry in September 2015 

with highways issues, including the forecasting tools and methodologies adopted to assess HGV 

trip generation, being common ground between Goodman and the respective highway 

authorities (i.e. Slough BC and Highways England).   

 

23. HGV trip generation was initially forecast using the same methodology for Rail Central (i.e. using 

the GBFM as acknowledged at para 6.28 of the Planning Inspector's report), though traffic data 

from DIRFT and the TRICS database was also referenced to ensure the outputs were robust.  This 

approach was subsequently agreed with Slough BC and Highways England.  The Inspector 

concluded "There is no contrary technical evidence to cast doubt on the results" (para 12.52).  

The Secretary of State agreed with this position (para 19 of Decision Letter).  

 

24. The Inspector also concluded that the forecasts provided by MDST (for Goodman) “indicate a 

significant modal shift within 15 years of operation" (para 12.144).  Overall the Inspector 

concluded "All the indicators are that the risk of not attaining a high level of rail use would be 

low" (para 12.148).  The Secretary of State agreed with this position (para 28 of Decision Letter, 

see also paras 19 and 27).  In summary, therefore, use of the GBFM in forecasting HGV trip 

generation (and rail freight) has recently been accepted by highway authorities for a scheme 

similar in nature to Rail Central, and was subsequently accepted by the Planning Inspectorate 

and the Secretary of State.
1
 

 

25. Other examples of where the GBFM have been used include: 

 

• Providing the freight inputs into the DfT’s National Transport Model (NTM).  MDS 

Transmodal have recently begun work on supplying updated freight inputs to the NTM as 

part of an upgrade process; 

• Providing national rail freight demand forecasts (to 2033 and 2043) which supported the 

preparation and under-pinned the conclusions contained in Network Rail’s Freight Market 

Study in 2013 (http://www.networkrail.co.uk/improvements/planning-policies-and-

plans/long-term-planning-process/market-studies/freight/) 

• The national rail freight demand forecasts were subsequently used to underpin the policy 

conclusions contained in the National Planning Statement for National Networks (NPS) (i.e. 

‘there is a compelling need for an expanded network of SRFIs’); 

• Transport for the North’s Freight and Logistics Report (a major study for TfN undertaken by 

MDS Transmodal and Mott MacDonald).  The GBFM was used to produce base line freight 

analysis and to test the potential strategy options emerging from the study 

(http://www.transportforthenorth.com/news/North-could-deliver-the-goods-for-the-UK-

economy.html) 

• Producing the economic case for longer semi-trailers (for DfT).  MDS Transmodal advised the 

DfT on the economic case for introducing longer HGV semi-trailers in Great Britain.  The 

                                                             
1
 Planning consent for SIFE was refused by the Secretary of State in July 2016 which was due to greenbelt policy 

rather than highway connectivity issues which, as noted, were common ground between all parties 
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GBFM was used to undertake forecasts demonstrating wider economic and environmental 

benefits.  A trial has since been undertaken, with the DfT recently reporting significant 

benefits (https://www.gov.uk/government/news/more-efficient-lorries-cut-road-congestion-

and-improve-air-quality) 

 

 


