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HINCKLEY NATIONAL 
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______________________________________________________________________________ 

This document forms a part of the Environmental Statement for the Hinckley 
National Rail Freight Interchange project. 

Tritax Symmetry (Hinckley) Limited (TSH) has applied to the Secretary of State for Transport for a 
Development Consent Order (DCO) for the Hinckley National Rail Freight Interchange (HNRFI). 

To help inform the determination of the DCO application, TSH has undertaken an environmental 
impact assessment (EIA) of its proposals.  EIA is a process that aims to improve the environmental 
design of a development proposal, and to provide the decision maker with sufficient information 
about the environmental effects of the project to make a decision.   

The findings of an EIA are described in a written report known as an Environmental Statement 
(ES).  An ES provides environmental information about the scheme, including a description of the 
development, its predicted environmental effects and the measures proposed to ameliorate any 
adverse effects.   

Further details about the proposed Hinckley National Rail Freight Interchange 
are available on the project website: 

 

The DCO application and documents relating to the examination of the proposed 
development can be viewed on the Planning Inspectorate’s National 
Infrastructure Planning website:   

https://infrastructure.planninginspectorate.gov.uk/projects/east-
midlands/hinckley-national-rail-freight-interchange/ 
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Section 1 – Overview 

1.1 Introduction 

1.1.1 Hinckley National Rail Freight Interchange (NRFI) is a proposed B8 (warehousing) employment 
development located to the north-west of M69 Junction 2, to the east of Hinckley. With a capacity of 
850,000 m2 of employment land, this development is expected to generate around 11,000 jobs. Its 
connection to the highway network via the M69 Junction 2 will require a reconfiguration of this junction 
to accommodate an additional arm, in addition to the reduction of the M69 northbound arm to two 
lanes in the vicinity of the junction with the introduction of lane-drop and lane-gain merges.  Figure 1 
provides an indication of the location of the proposed NRFI. 

 

Figure 1: Indicative location of the proposed NRFI 

1.1.2 Assumptions regarding the amount of traffic generated by the proposed development, and the 
distribution of this traffic, are required to produce the “with development” scenario. More specifically, 
origin-destination (OD) trip matrices are required by the highway model, to be assigned onto the 
network, for all future year “with development” scenarios; these will need to include trips generated by 
the proposed development, in addition to the forecast OD trips not related to the development.  

1.2 Report Structure 

1.2.1 The purpose of this note is to present the methodology, assumptions and results of the NRFI 
employee and freight distribution needed to develop the development-related OD trip matrices,  both 
for employee and freight trips, to and from the proposed development.  

1.2.2 The technical note is structured as below: 

• Section 2 sets out the methodology, input assumptions and modelling results of the NRFI 

employee trips development; 

• Section 3 presents the modelling approach and results followed to develop the NRFI freight trips;  

• Section 4 provides a summary of the approach and some concluding remarks. 

1.2.3 It is important to note that the modelling exercise reported here is based on updated planning data 
assumptions. It should be noted that planning authorities provide latest planning data to inform recent 
update of PRTM. 
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Section 2 – Employee Trips 

2.1 Development Trip Rates 

2.1.1 It is assumed that cars will be used by the employees to commute to and from the development. Peak 
hour trip rates of light vehicles have been provided by the client based on experience elsewhere with 
similar types of site. 

2.1.2 Table 1 shows these estimates in the form of light vehicle trips arriving at and departing from the 
development in AM Peak and PM Peak hours. It should be noted that light vehicles are assumed to 
be used for commuting trips.  

Table 1: Proposed peak hour employee vehicle trips 

Vehicle Type Time of Day Arrivals Departures Total Trips 

Light Vehicles 

AM Peak 899 117 1016 

PM Peak 351 922 1273 

     

2.2 Trip Distribution Methodology 

2.2.1 The followed modelling approach estimates the trip distribution of employees using a bespoke gravity  
model, calibrated to trip length distributions derived from JTW data from a comparable development.  

2.2.2 Census Journey to Work (JTW) data for the existing Magna Park (west of Lutterworth) and Daventry  
International Rail Freight Terminal (DIRFT) sites have been analysed to produce a ‘proxy’ Trip Length 
Distribution (TLD) for employees. This has been used to calibrate a gravity model to generate a 
distribution of trips related to the proposed Hinckley NRFI. It should be noted that whilst the above 
provides an indicative TLD for future NRFI employee trips, the exact TLD also depends on where the 
sites are located in relation to the population centres and urban areas. Therefore, the TLDs are used 
in aggregate distance bands for calibration, allowing for variation in TLD within distance bands 
imposed by the relative location of population centres.  

2.2.3 It is of particular importance, given the size of the site, to ensure that number of employees l iving in 
any given area is plausible. For instance, despite its proximity, Hinckley is unlikely to serve more than 
a relatively small proportion of the estimated 11,000 jobs, due to Hinckley’s existing working 
population of around 25,000. We should also take into account the number of employees living in the 
employment catchment area with suitable skills for the NRFI development. 

2.2.4 The gravity model, which has been calibrated to satisfy the trip-ends constraints along with the 
assumptions on the distribution of working population, is shown below: 

𝑇𝑖 =  
1

∑ 𝑃𝑖  𝑓(𝑎, 𝐶𝑖)𝑖

𝑃𝑖  𝑓(𝒂,𝐶𝑖) 𝐷;  ∑ 𝑇𝑖 = 𝐷

𝑖

 

where: 

• 𝑇𝑖 is the matrix of trips between production (home) zone i and the development;  

• 𝐶𝑖 is the cost of travel between production i and the development;  

• 𝑃𝑖  is the total ‘working’ population (to be defined) at zone i;  

• 𝐷 is the total number of trips ending in the development; and 

• f is the deterrence function, for which the parameter vector 𝒂 needs to be estimated. 

2.2.5 Based on prior experience of calibrating gravity models for different purposes and given its flexibility, a 
lognormal density function has been used as deterrence function in the gravity model. It tends to give 
better description of travel pattern of individuals in comparison with other functional forms such as the 
Tanner function. 
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2.2.6 Past experience supported by evidence from the literature1 suggests that this functional form 
generally fits the observed data better than tanner functions, especially where a wide range of t ravel 
distances are considered. The log-normal density function has the following form: 

𝒇(𝑪𝒊𝒋 ) =
𝟏

𝑪𝒊𝒋.𝝈.√𝟐𝝅
. 𝒆

−(𝐥𝐧𝑪𝒊𝒋−𝝁)
𝟐

𝟐𝝈𝟐 , 

where σ and μ are parameters to be estimated (respectively, standard deviation and mean of the log -
normal distribution). 

2.3 Input Assumptions 

2.3.1 The following inputs were used for the calibration of the gravity model:  

• observed trip length distribution;  

• total number of employee trips attracted to the NRFI development; 

• an estimate of distance between different zone pairs; and 

• an estimate of ‘in-scope’ working population by zone. 

Employee Trip-ends 

2.3.2 Table 1 provides the total number of assumed trips attracted to the development for each time period.  
These trips are used as trip-end constraints in the gravity model. 

Trip Length Distribution and Distance Matrix 

2.3.3 As discussed before, trip length distribution from JTW data for the existing Magna Park and  DIRFT 
sites was used as a proxy to represent the future trip length distribution of NRFI employees. This was 
used to calibrate the parameters of the gravity model, allowing for some variation from the target TLD 
to meet the relative distribution of population centres with respect to the location of the site, as 
discussed earlier. 

2.3.4 The JTW data are available at Mid Super Output Area (MSOA) level. Figure 2 shows MSOA 
boundaries and PRTM zone boundaries (only for two zones) in the vicinity of the DIRFT and Magna 
Park sites. Figure 2 shows that while there are PRTM zones defined that reasonably represent these 
two sites, the MSOAs that contain these two sites are much larger, and inc lude a number of ot her 
land-uses as well. Therefore, in order to isolate commuting trips attracted by these two sites from 
other employment locations, the employment data and population data at PRTM zone level have been 
used to disaggregate the trip destination and trip origin of JTW data, respectively, from MSOAs to 
PRTM zones. 

                                                                                           
1
 Alternative Gravity Modelling Approaches for Trip Matrix Synthesis. Feldman, O., Foero -Martinez, Jose, Coombe, D., 

European Transport Conference. 2012. 
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Figure 2: MSOA Boundaries and PRTM Zone Boundaries for DIRFT and Magna Park 

2.3.5 Following the disaggregation process, the skimmed distance matrices from the PRTM highway 
assignment model for the future years 2026 and 2036 were used for commuting trips attracted by the 
future Hinckley NRFI.  

2.3.6 According to the JTW data, the number of employees with their usual work place in Magna Park and 
DIRFT in 2011 are 2091 and 471, respectively. Given the small number of employee trips for DIRFT, 
data for these two sites were combined to develop a single ‘representative’ trip length distribution; this 
is shown in Figure 3. The data suggest that the average car trip length is about 32 km, significant ly 
longer than a typical commuting trip in Leicestershire, which could be explained by the location of 
both DIRFT and Magna Park.  

 

Figure 3: Trip Length Distribution of Commuting Trips Attracted to Magna Park and DIRFT: 

2011 Census JTW data 

Zonal ‘In-scope’ Population 

2.3.7 As described earlier, an estimate of total number of people living in each zone who have the suitable 
skills to potentially be working in a future NRFI has been used in the gravity model; this is referred to 
as ‘in-scope’ population for the purpose of this technical note. These are used as weights in the 
gravity mode process, resulting in more trips from zones with higher working population with a similar 
travel distance to the proposed development. 
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2.3.8 Table 2 shows the person type categories defined within the National Trip End Model (NTEM). These 
are consistent with the PRTM planning, providing the possibility to split the zonal population by these 
categories. The last column in this table identifies where the category is included in the definit ion of 
NRFI ‘in-scope’ working population for the purpose of gravity model calibration. 

Table 2: NTEM Person Type Categories 

NTEM 

Person Type 

Definition ‘In-scope’ Working 

Population 

PT01 Children (0 to 15) No 

PT02 males in full time employment (16 to 64) Yes 

PT03 
males in part time employment (16 to 64)  Yes 

PT04 male students (16 to 64) No 

PT05 

male not employed / students (16 to 64) - Unemployed plus 

other Inactive 
Yes 

PT06 male 65+ No 

PT07 females in full time employment (16 to 64) Yes 

PT08 
females in part time employment (16 to 64) Yes 

PT09 female students (16 to 64) No 

PT10 

female not employed / students (16 to 64) - Unemployed plus 

other Inactive 
Yes 

PT11 
female 65+ No 

2.3.9 From the NTEM categories selected as ‘in-scope’ population (as shown in Table 2), there are still 
certain socio-demographic groups who are unlikely to have the suitable skills for the NRFI 
development. In particular, higher skilled or professional workers are less likely to work  in the NRFI 
and therefore were excluded from the ‘in-scope’ working population. To do so, Census socio-
demographic classifiers were used to further disaggregate the above groups and exclude such 
population segments from the ‘in-scope’ population for this application. 

2.3.10 Table 3 shows occupational categories which have been used to exclude the higher skilled or 
professional workers for the ‘in-scope’ working population.  

Table 3: Census Occupational Categories 
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Code Occupational Categories ‘In-scope’ Working 

Population 

MA/FA 

Sex: Males/Females; Occupation: All categories: Occupation; 

measures: Value 
No 

M1/F1 
Sex: Males/Females; Occupation: 1. Managers, directors and senior 

off icials; measures: Value 
No 

M2/F2 

Sex: Males/Females; Occupation: 2. Professional occupations; 

measures: Value 
No 

M3/F3 

Sex: Males/Females; Occupation: 3. Associate professional and 

technical occupations; measures: Value 
No 

M4/F4 
Sex: Males/Females; Occupation: 4. Administrative and secretarial 

occupations; measures: Value 
Yes 

M5/F5 

Sex: Males/Females; Occupation: 5. Skilled trades occupations; 

measures: Value 
Yes 

M6/F6 

Sex: Males/Females; Occupation: 6. Caring, leisure and other 

service occupations; measures: Value 
Yes 

M7/F7 

Sex: Males/Females; Occupation: 7. Sales and customer service 

occupations; measures: Value 
Yes 

M8/F8 

Sex: Males/Females; Occupation: 8. Process plant and machine 

operatives; measures: Value 
Yes 

M9/F9 
Sex: Males/Females; Occupation: 9. Elementary occupations; 

measures: Value 
Yes 

2.4 Modelling Results 

2.4.1 The gravity models were run for each peak hour (AM and PM), each future year (2026, 2026 for 20% 
of total demand, 2031 for 80% of total demand and 2036), and each direction (from and to the NRFI 
Development), producing the NRFI employee demand. TLD results of the calibrated model are shown 
in Figure 4, Figure 5, Figure 6 and Figure 7, when compared against the TLD targets from the JTW. 
As explained before, because of the zonal weights introduced to the gravity model, there are 
variations in the modelled TLDs based on the population centres and urban areas. 

2.4.2 As it is observed from the figures below, the peaks in the TLDs are the main urban areas,  which are 
relatively close to the NRFI development. Hence, as expected and highlighted in the figures, Hinckley, 
Leicester, Coventry and Birmingham are the main urban areas which are more likely to at tract  NRFI 
employees. 

2.4.3 It should be noted that since the inputs and targets are consistent by time period and future year,  a 
similar fit is achieved for the future year 2031 and the partial demand of 2026. 
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Figure 4: Observed vs modelled TLDs: Commuting Trips to and from NRFI in 2026 AM Peak 

 

Figure 5: Observed vs modelled TLDs: Commuting Trips to and from NRFI in 2026 PM Peak 

 

Figure 6: Observed vs modelled TLDs: Commuting Trips to and from NRFI in 2036 AM Peak 
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Figure 7: Observed vs modelled TLDs: Commuting Trips to and from NRFI in 2036 PM Peak 

2.4.4 Figure 8 and Figure 9 depict distribution of trip densities (trips per zone area) for the “To NRFI” AM 
Peak trips and “From NRFI” PM Peak trips, respectively, for year 2026. The neighbouring urban 
centres have darker colours since these are the areas which attract most of the NRFI employees. The 
same conclusions can be drawn from Figure 10 and Figure 11, showing results for year 2036. 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 8: Modelled NRFI Employee Trips to NRFI in 2026 AM Peak 
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Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 9: Modelled NRFI Employee Trips from NRFI in 2026 PM Peak 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 10: Modelled NRFI Employee Trips to NRFI in 2036 AM Peak 
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Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 11: Modelled NRFI Employee Trips from NRFI in 2036 PM Peak 
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Section 3 – Freight Trips 

3.1 Development Trip Rates 

3.1.1 Similar to the employee trips in Section 2.1, it is assumed that Heavy Goods Vehicles (HGVs) wil l  be 
used for the movement of goods to and from the proposed NRFI. Provisional peak hour t rip rates  of 
HGVs have been provided based on experience elsewhere with similar types of site.  

3.1.2 Table 4 shows these estimates in the form of HGV trips arriving at and departing from the 
development in AM Peak and PM Peak hours.  

Table 4: Proposed Peak Hour HGV Trips 

Vehicle Type Time of Day Arrivals Departures Total Trips 

HGVs 
AM Peak 199 210 409 

PM Peak 223 246 469 

     

3.2 Trip Distribution Methodology 

3.2.1 Hinckley is located within the so-called “Golden Triangle”, where many of the UK’s National 
Distribution Centres (NDCs) are located, with access to over 90% of the UK population within 4 hours’ 
drive. Apart from the NDCs, this area also includes a number of Regional Distribution Centres 
(RDCs). 

3.2.2 Both NDCs and RDCs receive, hold, and redistribute goods to the next level within their supply chain. 
Typically, NDCs are larger in scale than RDCs, and hold goods for a longer period of time. Therefore 
dwell times are shorter at RDCs and they are normally associated with retailers. 

3.2.3 The proposed Hinckley NRFI is planned to be a multi-purpose goods interchange and distribution 
facility. Following delivery of cargo from the major cargo terminals (e.g. Southampton, Liverpool,  and 
Humber Estuary) by rail, goods are expected to be transported to a range of logistic and dis t ribut ion 
centres for further distribution, or directly to retail outlets by road. The flow diagram shown in Figure 
12 reflects the expected distribution strategy to be adopted by the future NRFI.  

 

Figure 12: Expected Distribution of Freight from the Proposed NRFI within the Supply Chain  

3.2.4 Goods are expected to be transported by road into a range of both NDCs and RDCs, as well as 
directly to the end users. The proportion of goods transported to each of these is likely to depend on 
type of goods and commodities. For example, goods which are seasonal (such as outdoor/garden 
equipment, summer clothing etc.) and those which are non-time sensitive and/or have long lead-times 
(e.g. toys, electricals etc.) generally go direct to NDCs, for storage ahead of demand or as buffer-
stock etc.  
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3.2.5 The land-use data, described later, only enabled distinguishing distribution centres into small and 
large centres (rather than RDCs and NDCs), these have been assumed to reflect the activity for 
regional and national distribution centres, respectively. 

3.2.6 Since there is no data source available on the distribution of road freight demand associated with the 
NRFI or any existing Rail Freight Interchange of a similar nature, a model is estimated to provide the 
distribution of HGV demand. This model requires a number of inputs, either in the form of observed 
data or assumptions and hypotheses on expected trip pattern. 

3.2.7 Figure 13 illustrates the approach followed to develop the HGV trip matrices. Similar to employee 
trips, gravity models have been calibrated to generate the distribution and allocate trips to and from 
the NRFI to their origins and destinations. 

3.2.8 As discussed above, goods are expected to be transported to NDCs, RDCs, and end-users; the share 
of these is expected to be related to type of goods and the freight commodities .  In absence of any 
data or information, these have been established based on assumptions made on the mix of 
commodities. Observed trip length distributions by commodity have been also used to calibrate the 
gravity models. 

 

Figure 13: Proposed Overall Approach to Developing NRFI HGV Matrices 

3.2.9 The model form is similar to that described in Section 2.2.4 for employee trips, with few differences,  
as described below: 

𝑇𝑖 =  
1

∑ 𝑃𝑖  𝑓(𝑎, 𝐶𝑖)𝑖

𝑃𝑖  𝑓(𝒂,𝐶𝑖) 𝐷;  ∑ 𝑇𝑖 = 𝐷

𝑖

 

where: 

• 𝑇𝑖 is the matrix of trips between the development and any given zone i;  

• 𝐶𝑖 is the distance of travel between the development and zone i;  

• 𝑃𝑖  is the relative weight for freight activity at zone i;  

• 𝐷 is the total number of HGV trips to / from the development; and 

• f is the deterrence function, for which the parameter vector 𝒂 will be estimated. 

3.2.10 As described in section 2.2.5, lognormal density functions are used as deterrence funct ions in the 
model above. 

3.2.11 The assumptions made for freight trips to or from the NRFI are different to employee trips .  Separate 
matrices are developed based on different distribution types (see Figure 12) where goods are 
transported to and from the NRFI. In particular, matrices have been developed for: 

• The NDC / Large Distribution Centres, 

• RDC / Small-Medium Distribution Centres, and  

• Retail / Domestic Centres. 
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3.3 Input Assumptions 

3.3.1 The inputs, which have been used to calibrate the gravity models, are: 

• total number of HGV trips to and from the NRFI development; 

• observed trip length distributions;  

• an estimate of distance between different zone pairs; and 

• zonal weights, reflecting relative freight activity. 

HGV Trip-ends 

3.3.2 Table 4 provides the total number of assumed HGV trips attracted to the development for each t ime 
period. As mentioned earlier, three set of HGV matrices have been built taking into account  different  
type of land-use where goods are transported to and from the NRFI. Therefore, the total HGV demand 
is split into the following three NRFI freight movement categories: 

• Retail / Domestic freight-related movements to and from the NRFI; 

• RDC / Small-Medium Distribution Centres freight demand to and from the NRFI; and 

• NDC / Large Distribution Centres freight NRFI-related demand. 

3.3.3 The total HGV demand has been split into the above categories based on assumptions on mix of 
commodities likely to be transported to any of these categories, and their trip length distribution. Data 
from the Continuing Survey of Road Goods Transport Great Britain (CSRGT GB), provided by the 
Department for Transport (DfT), have been used to build trips length distribution associated to each of 
these three movements; this process is described below.  

3.3.4 Table 5 shows CSRGT grossed HGV trips that start or end in Leicestershire by commodity  type and 
distance band for the year 2012-2016. From the commodity types described in the CSRGT data,  the 
following commodities were discarded, as they are unlikely to be associated with the NRFI: 

• Coal and lignite; 

• Coke and refined petroleum products; 

• Unidentifiable goods; 

• Other goods not elsewhere classified; 

• Groupage; 

• Waste related products; and 

• Household and office removals and other non-market goods. 

3.3.5 Trips related to the remaining commodity types in Table 5, assumed to be associated with the NRFI,  
were split into the three NRFI freight movement categories, based on the following set of 
assumptions: 

• There is little or no information available about the relationship between freight commodities and 
their detailed supply chain; in particular, the proportion of different commodities t ransported to 

different  distribution or retail centres, and their travel distances; 

• It is assumed that sensitive and seasonal goods are more likely to be transported to and from the 

Retail / Domestic facilities; 

• It is expected that goods which are seasonal (such as outdoor/garden equipment, summer 
clothing etc.) and those which are non-time sensitive and/or have long lead-times (e.g. toys, 

electricals etc.) generally go direct to NDCs, for storage ahead of demand.  

• It is expected that goods which are time sensitive and/or have short lead-times (e.g. perishable 

groceries) generally go direct to RDCs (for fast turn-around and onward distribution to store). 

• NDCs are typically larger in size than RDCs, but they are much fewer in numbers. Distances 

travelled to NDCs are therefore expected to be longer than those travelled to RDCs and retail 

centres. 
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Table 5: Observed Trip Length Distribution of HGVs in Leicestershire (Source: CSRGT) 

Commodity < 25 km 25-50 km 50-100 km 100-150 km 150-200 km 200-300 km > 300 km 

Empty running (no goods lifted) 3,151 2,938 3,589 1,520 1,173 906 105 

Agricultural products 82 77 202 226 168 127 : 

Coal and lignite : 77 : : : : : 

Metal ore and other mining and quarrying 374 455 519 260 81 89 73 

Food products 496 622 1,266 808 1,075 823 292 

Textiles and textile products; leather and leather products : 39 86 119 145 177 58 

Wood products 216 151 278 196 187 251 72 

Coke and refined petroleum products : : 78 : : 37 : 

Chemical products 70 84 173 121 120 133 47 

Glass, cement and other non-metallic mineral products 595 380 441 230 123 163 66 

Metal products 95 102 176 65 67 76 61 

Machinery and equipment 66 138 207 135 98 138 53 

Transport equipment 66 264 140 71 136 93 48 

Furniture and other manufactured goods 63 56 107 87 92 113 80 

Waste related products 467 413 390 156 68 82 : 

Mail and parcels 58 128 218 112 141 119 59 

Empty containers, pallets and other packaging 218 221 297 135 125 166 : 

Household and office removals and other non-market 
goods 

170 134 140 47 41 45 : 

Groupage 309 254 551 327 378 455 220 

Unidentifiable goods : 48 128 : 93 114 : 

Other goods not elsewhere classified : : : : : : : 
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3.3.6 Using the above assumptions, and in lack of any other data or information, assumptions were made 
to allocate different proportion of trips by commodity type and distance band to different NRFI freight  
movement categories. Table 6, Table 7, and Table 8 show the proportion of trips in each commodity 
type and distance band travelling to the Retail / Domestic Centres, RDC / Small-Medium Distribution 
Centres, and NDC / Large Distribution Centres, respectively. 

Table 6: Proportion of NRFI Trips Assumed to be Associated with Movements to Retail / 

Domestic Centres 

Commodity < 25  

km 

25-50 

km 

50-100 

km 

100-150 

km 

150-200 

km 

200-300 

km 

> 300 

km 

Metal ore and other mining and 

quarrying 
0% 0% 5% 5% 2% 2% 1% 

Glass, cement and other non-metallic 

mineral products 

0% 0% 5% 5% 2% 2% 1% 

Empty containers, pallets and other 

packaging 

0% 0% 5% 5% 2% 2% 1% 

Transport equipment 0% 0% 5% 5% 2% 2% 1% 

Agricultural products 80% 80% 5% 5% 2% 2% 1% 

Metal products 0% 0% 5% 5% 2% 2% 1% 

Wood products 0% 0% 5% 5% 2% 2% 1% 

Machinery and equipment 0% 0% 5% 5% 2% 2% 1% 

Mail and parcels 80% 80% 5% 5% 2% 2% 1% 

Food products 80% 80% 5% 5% 2% 2% 1% 

Chemical products 0% 0% 5% 5% 2% 2% 1% 

Furniture and other manufactured 

goods 
80% 0% 5% 5% 2% 2% 1% 

Textiles and textile products; leather 

and leather products 
80% 0% 5% 5% 2% 2% 1% 

Empty running (no goods lif ted) 80% 80% 5% 5% 2% 2% 1% 

 



PRTM  NRFI 
Dev elopment Trip Distribution 

 

 
 AECOM 

20/30 
 

Table 7: Proportion of NRFI Trips Assumed to be Associated with Movements to RDC / Small-

Medium Distribution Centres 

Commodity < 25 km 25-50 

km 

50-100 

km 

100-150 

km 

150-200 

km 

200-300 

km 

> 300 km 

Metal ore and other mining and 

quarrying 
80% 80% 15% 15% 15% 15% 15% 

Glass, cement and other non-metallic 

mineral products 

80% 80% 15% 15% 15% 15% 15% 

Empty containers, pallets and other 

packaging 

80% 80% 15% 15% 15% 15% 15% 

Transport equipment 80% 80% 15% 15% 15% 15% 15% 

Agricultural products 10% 10% 80% 80% 80% 80% 80% 

Metal products 80% 80% 15% 15% 15% 15% 15% 

Wood products 80% 80% 15% 15% 15% 15% 15% 

Machinery and equipment 80% 80% 15% 15% 15% 15% 15% 

Mail and parcels 10% 10% 80% 80% 80% 80% 80% 

Food products 10% 10% 80% 80% 80% 80% 80% 

Chemical products 80% 80% 15% 15% 15% 15% 15% 

Furniture and other manufactured 

goods 
10% 80% 80% 15% 15% 15% 15% 

Textiles and textile products; leather 

and leather products 
10% 80% 80% 15% 15% 15% 15% 

Empty running (no goods lif ted) 10% 10% 80% 80% 15% 15% 15% 

 

Table 8: Proportion of NRFI Trips Assumed to be Associated with Movements to NDC / Large 

Distribution Centres 

Commodity < 25 km 25-50 km 50-100 

km 

100-150 

km 

150-200 

km 

200-300 

km 
> 300 km 

Metal ore and other mining and 

quarrying 
20% 20% 80% 80% 83% 83% 84% 

Glass, cement and other non-metallic 

mineral products 
20% 20% 80% 80% 83% 83% 84% 

Empty containers, pallets and other 

packaging 
20% 20% 80% 80% 83% 83% 84% 

Transport equipment 20% 20% 80% 80% 83% 83% 84% 

Agricultural products 10% 10% 15% 15% 18% 18% 19% 

Metal products 20% 20% 80% 80% 83% 83% 84% 

Wood products 20% 20% 80% 80% 83% 83% 84% 

Machinery and equipment 20% 20% 80% 80% 83% 83% 84% 

Mail and parcels 10% 10% 15% 15% 18% 18% 19% 

Food products 10% 10% 15% 15% 18% 18% 19% 

Chemical products 20% 20% 80% 80% 83% 83% 84% 

Furniture and other manufactured goods 10% 20% 15% 80% 83% 83% 84% 

Textiles and textile products; leather and 

leather products 
10% 20% 15% 80% 83% 83% 84% 

Empty running (no goods lif ted) 10% 10% 15% 15% 83% 83% 84% 
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3.3.7 The proportions reported in the above tables were used to split total HGV trips into different freight 
movement categories. Table 9 presents the split of HGV trips between different categories. 

Table 9: Proportion of Trips Associated with Different NRFI Freight Movement Categories 

 Retail / Domestic Centres RDC / Small-Medium 

Centres 

NDC / Large Centres 

Proportion of Trips 22% 44% 34% 

    

Target Trip Length Distributions and Distance Matrix 

3.3.8 Proportions in Table 6, Table 7 and Table 8 were applied to the CSRGT data presented in Table 5 to 
develop three distinct trip length distributions: these have been used as target TLDs in the calibrat ion 
process of the gravity models. Figure 14 shows the TLDs for movements associated with the Retail  / 
Domestic Centres, RDC / Small-Medium Centres, and NDC / Large Centres. 

 
Figure 14: Target TLDs for each NRFI Freight Movement Category 

3.3.9 As discussed in section 2.3.3, these TLDs were used for the calibration process of the gravity models 
of the NRFI HGV trips. However, the model allows for variation from the target TLD to meet the 
relative distribution of zonal weights with respect to the freight activity. 

3.3.10 To represent the costs in the deterrence functions of the gravity models, skimmed distance matrices 
from the PRTM highway assignment model for the future years 2026, 2031 and 2036 have been 
used. 

Zonal Weights  

3.3.11 In the gravity models described in section 3.2.9, weights by zone are defined for each freight 
movement category. The weights reflect the relative freight activity in each zone (both for internal and 
external ones); these are expected to be slightly different for future years 2026, 2031 and 2036.  For 
this purpose, two different data sources have been used and merged; employment data, and the 
Valuation Office Agency (VOA) data. 

3.3.12 VOA data is available for Leicester and Leicestershire (excluding the external zones) and provides 
information on non-domestic properties. The data includes the site address, property description (i.e.  
land-use), total area, and total rateable value. The land-use information related to freight activities 
such as warehouses are identifiable. 

3.3.13 Table 10 presents the employment data, their description along with the column which indicates 
whether the employment data are likely to be linked with freight-related activity. From the employment 
freight-related data, all are attributed to the Retail / Domestic Centres apart from the category of 
“Industry, Construction and Transport”, which has been linked to the RDC / Small-Medium 
Distributions Centres and the NDC / Large Distribution Centres. 
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Table 10: Employment Categories within the Planning Data 

Code Description Attributed to Freight Activity 

E01 All Jobs No 

E02 Households No 

E03 Primary & Secondary schools No 

E04 Higher Education No 

E05 Adult education No 

E06 Hotels, camp sites etc  Yes 

E07 Retail trade  Yes 

E08 Health / Medical  No 

E09 Services (business, other, postal/courier) & equipment rental Yes 

E10 Industry, construction and transport Yes 

E11 Restaurants and bars Yes 

E12 Recreation and sport No 

E13 Agriculture and f ishing No 

E14 Business Yes 

E15 Holiday accommodation and second residences No 

 

3.3.14 The categories selected to reflect freight activity will include specific businesses which are not freight  
related, but the planning data does not include detailed information about sub categories within these.  

3.3.15 VOA data were therefore used in the process to identify and exclude specific land-uses within the 
selected categories which are unlikely to be associated with freight activity. The criteria used for this  
purpose was based on floor space; any facility with an area less than 100 m2 in each zone was 
considered not related to freight activity, and excluded from the list of freight-related land-uses. 

3.3.16 VOA data was also used in order to differentiate the employment data related to the NDC / Large 
Distribution Centres from the total “warehousing” employment data. Any property with an area greater 
than 1000 m2 in the VOA category of “Warehouse / Factory / Storage / Workshop / Depot” was 
assumed to be associated with NDC / Large Distribution Centres. In the case where such propert ies  
within a zone do not exist, a zone is assigned a weight for RDC only.  

3.3.17 The three NRFI freight movement categories were linked with the employment and VOA data as 
shown in Table 11. 

Table 11: Correspondence between Employment and VOA Categories 

Employment category VOA category NRFI Category 

Hotels, camp sites etc. Hotel 

Retail / Domestic 

Retail trade  Retail - w arehouse 

Services (business, other, postal/courier) & equipment rental Retail - w arehouse 

Restaurants and bars Restaurants and 

bars 

Business Retail 

Industry, construction and transport Services (business, 

other, postal/courier) & equipment rental 

Warehouse/Factory

/Storage/Workshop/

Depot 

NDC/RDC 
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3.4 Modelling Results 

3.4.1 The gravity models were run by peak hour (AM and PM), year (2026, 2026 for 20% of total demand,  
2031 for 80% of total demand and 2036), and direction (From and To NRFI Development). The 
models produced the NRFI HGV zonal trips separately for the Retail / Domestic Centres, RDC / 
Small-Medium Distribution Centres, and NDC / Large Distribution Centres. Summing the t rips of the 
three distribution types provide total HGV trips to and from Hinckley NRFI.  

3.4.2 TLD results of the calibrated models are plotted in Figure 15, Figure 16 and Figure 17, and compared 
against the TLD targets from CSRGT data for Retail / Domestic Centres, RDC and NDC respectively.  
Results, presented for the future year 2026, show a reasonably good fit with the observed data. 
Figure 18 show the overall modelled HGV trip length distribution and how it is compared with the 
CSRGT data.  

3.4.3 It should be noted that the peak in the band of 150-200 km is mainly explained by the Large 
Distribution Centres freight-related movements (Figure 17). These are trips related to London, as 
freight-related traffic to and from the NRFI is expected to be sourced from London. 

3.4.4 It should be noted that since the inputs and targets are consistent by time period and future year,  a 
similar fit is achieved for the all directions and future years. 

 
Figure 15: Observed vs Modelled TLDs: Retail Centres 

 
Figure 16: Observed vs Modelled TLDs: RDC / Small-Medium Distribution Centres 
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Figure 17: Observed vs Modelled TLDs: NDC / Large Distribution Centres 

 
Figure 18: Observed vs Modelled TLDs: All HGV Movements 

3.4.5 Figure 19 and Figure 20 show modelled HGV trip distribution, presented as trip density (i.e. number of 
trips per zone area), for “To NRFI” AM Peak and “From NRFI” PM Peak, respectively, for the Retail 
Centres. The figures show that the neighbouring urban centres attract most of the Retail-related HGV 
trips. Interestingly, there aren’t many trips to/from Hinckley. This is because according to the planning 
data, there is limited retail-related freight activity in Hinckley.  
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Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 19: Modelled HGV Trips to NRFI in AM Peak: Retail Centres 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 20: Modelled HGV Trips from NRFI in PM Peak: Retail Centres 
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3.4.6 Figure 21 and Figure 22 present similar results for the RDC / Small-Medium Distribution Centres for 
the future year 2026. In the figures, Magna Park and DIRFT are marked, reflecting the fac t  that  the 
model results in a noticeable number of HGV trips between these and the NRFI. 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 21: Modelled HGV Trips to NRFI AM Peak: RDC / Small-Medium Distribution Centres 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 22: Modelled HGV Trips from NRFI in PM Peak: RDC / Small-Medium Distribution 

Centres 



PRTM  NRFI 
Dev elopment Trip Distribution 

 

 
 AECOM 

27/30 
 

3.4.7 Figure 23 and Figure 24 show the results for NDC / Large Distribution Centres. As expected, trips 
between NRFI and locations where there are large distribution centres and freight activity, such as 
DIRFT and Magna Park, are noticeable. 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 23: Modelled HGV Trips to NRFI in AM Peak: NDC / Large Distribution Centres 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 24: Modelled HGV Trips from NRFI in PM Peak: NDC / Large Distribution Centres 
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3.4.8 Finally, Figure 25 and Figure 26 illustrate trip distribution to and from the future Hinckley NRFI for al l  
freight movements. These are sum of modelled trip distributions for the three movement categories, 
the results of which are presented earlier. 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 25: Modelled HGV Trips to NRFI in AM Peak: All Freight Movements 

 
Map contains Ordnance Survey data © Crown copyright and database right 2018 

Figure 26: Modelled HGV Trips from NRFI in PM Peak: All Freight Movements  
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Section 4 Summary and Conclusions 

4.1.1 Assumptions regarding the amount of traffic generated by the proposed development, and the 
distribution of this traffic, are required to produce the “with development” scenario. Trip dis tribut ions 
were modelled separately for employee and freight trips. 

4.1.2 For employee trips, a bespoke gravity model, calibrated to trip length distributions derived from the 
JTW data from a comparable development, was used. A combination of PRTM planning data and 
2011 Census information were used to prepare an estimate of total number of people living in each 
zone who have the suitable skills to potentially be working in a future NRFI. These were used as t rip-
end constraints, resulting in a trip distribution which reflected both expected trip length distribution and 
number of future potential employees per zone. 

4.1.3 For freight trips, three different land-use categories for movements of goods were considered: retail  /  
domestic, regional distribution centres, and national distribution centres. In lack of any data, 
assumptions were made on type of freight commodities associated with each of these categories, 
depending on trip lengths. These, together with HGV trips length distribution derived from the CSRGT 
data, were used to build ‘target’ trip length distributions for each freight movement category. 

4.1.4 A combination of PRTM planning data and VOA data were used to prepare zonal weights, 
represented as number of jobs associated with each of the above land-use categories. These, and 
target TLDs, were used to build separate gravity models for each freight movement. 

4.1.5 The modelled distribution results in freight trips between the NRFI and zones which contain any of the 
three freight-related land-use categories. Within the same distance range, zones with greater number 
of jobs corresponding to these land-uses attract a higher proportion of NRFI freight trips. 

4.1.6 Overall, the modelling results for both employees and freight show a plausible distribution of trips, with 
more trips attracted by zones which include greater potential employees or freight act ivity, and overall 
trip length distribution is consistent with the expected distribution based on independent observed 
data. 

4.1.7 However, it is important to note that the model outputs are subject to uncertainty and error, partly 
related to the nature of gravity modelling, and partly related to uncertainties in the input data and 
assumptions. In particular, the modelled distributions depend on: 

• the accuracy level of PRTM zonal planning data; 

• how representative target trip length distributions are; and 

• assumptions made on the relationship between freight commodities and movement of goods to / 

from the NRFI.
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