


















 DEMAND RESPONSES BY HIERARCHY 

3.1.1 This section provides a high-level summary of the change in demand by hierarchy in response to 
change in travel costs. 

3.1.2 The RTM VDM model is an incremental PA model which pivots from the base year model and 
includes the following choice responses in order of hierarchy: 

 Macro time of day choice: represent travel choice between different time periods of a day; 
 Mode choice: represent choice between car and public transport; and 
 Destination choice: choice between different destinations. 

3.1.3 It is generally anticipated that: 

 As the highway cost increases at a larger step compared to PT cost increase, the mode 
choice response would result in reduction in car trips and increase in PT trips; 

 Increase in travel costs during peak hour would normally be larger than during inter-peak 
and off-peak period, the time choice response would result in reduction in car demand during 
AM and PM peak period and transfer trips toward inter-peak and off-peak period; 

 The effect of destination choice is more evident at sector level as trips would switch to 
destinations that offer lower costs of travel. 

3.1.4 The following sections provide in more detail the impacts of the VDM on demand responses. 

 

3.2 Impact of VDM on Matrix Totals by Mode and Time Period 

3.2.1 The impacts of VDM on change in demand in response to change in costs with respect to mode 
choice and time choice is presented in Table 3.1 and Table 3.2. for the Do-Minimum and the 
Optimised package respectively. The results are presented by trip purpose and by time period.  

Table 3.1 Impact of VDM on Demand Responses – Do-Minimum 

 

Highway PT

Business Commute Other Total Business Commute Other Total

Reference Demand

AM Peak 1,266,425 7,115,329 7,967,726 16,349,481 147,552 748,961 215,273 1,111,786

Inter-Peak 2,322,985 6,913,195 20,066,673 29,302,852 103,255 98,972 352,932 555,159

PM Peak 1,283,365 7,200,327 11,199,745 19,683,437 137,878 775,738 235,340 1,148,956

Off-Peak 1,042,930 4,438,938 10,333,761 15,815,629 62,131 213,881 117,939 393,950

Total 5,915,705 25,667,788 49,567,906 81,151,399 450,816 1,837,552 921,484 3,209,851

Post-VDM demand

AM Peak 1,255,744 7,071,401 7,958,372 16,285,517 155,315 808,883 232,739 1,196,938

Inter-Peak 2,309,851 6,880,404 20,038,639 29,228,895 108,826 106,890 382,061 597,777

PM Peak 1,271,592 7,152,423 11,172,966 19,596,981 145,308 837,803 255,151 1,238,262

Off-Peak 1,056,520 4,429,909 10,364,233 15,850,663 66,033 230,993 127,876 424,901

Total 5,893,707 25,534,137 49,534,211 80,962,056 475,482 1,984,568 997,828 3,457,878

Change

AM Peak -10,682 -43,928 -9,354 -63,964 7,763 59,922 17,466 85,152

Inter-Peak -13,133 -32,790 -28,034 -73,958 5,570 7,918 29,129 42,618

PM Peak -11,773 -47,904 -26,779 -86,456 7,430 62,064 19,811 89,306

Off-Peak 13,591 -9,029 30,473 35,034 3,902 17,112 9,937 30,951

Total -21,997 -133,651 -33,695 -189,343 24,666 147,017 76,344 248,027

%Change

AM Peak -0.8% -0.6% -0.1% -0.4% 5.3% 8.0% 8.1% 7.7%

Inter-Peak -0.6% -0.5% -0.1% -0.3% 5.4% 8.0% 8.3% 7.7%

PM Peak -0.9% -0.7% -0.2% -0.4% 5.4% 8.0% 8.4% 7.8%

Off-Peak 1.3% -0.2% 0.3% 0.2% 6.3% 8.0% 8.4% 7.9%

Total -0.4% -0.5% -0.1% -0.2% 5.5% 8.0% 8.3% 7.7%

Period



Table 3.2 Impact of VDM on Demand Responses – Optimised Package 

 

 

3.2.2 It should be noted that special trip generators (e.g. airport trips), LGV and HGV trips are assumed 
not to be subject to VDM impacts and therefore are not reported here. 

3.2.3 It is also noted that the reduction in car trips does not equal to the increase in PT trips due to the car 
unit being vehicle as opposed to the person trips in PT. 

3.2.4 The results from the Tables3.1 and 3.2 demonstrate that: 

 Mode choice responses resulted in transferring trips from highway to PT across all the 
purposes and time periods. This is a result of larger increase in highway congestion 
compared to the increase in PT costs in the forecast years. 

 Time choice responses resulted in transferring highway trips from peak to off-peak periods. 
This is a result of larger increase in travel costs during the peak hours compared to cost 
change during the off-peak period. It is also noted that the reduction in the highway trips in 
the AM and PM peak are larger than that in the inter-peak (0.4% reduction in the AM and PM 
compared to 0.3% reduction in the inter-peak). It is deemed plausible given the larger 
increase in travel costs in the AM and PM peak compared to the inter-peak. 

 Impacts of VDM on the demand responses for the Do-Minimum and the Optimised package 
are considered plausible, with increase in demand in the Optimised package from the Do-
Minimum during the AM and PM periods, and reduction in demand in the optimised package 
compared to the Do-Minimum during the inter-peak and off-peak periods. The reduction in 
demand during the inter-peak and off-peak periods are expected to be the effects of time 
choice modelling within the VDM. 

  

Highway PT

Business Commute Other Total Business Commute Other Total

Reference Demand

AM Peak 1,266,425 7,115,329 7,967,726 16,349,481 147,552 748,961 215,273 1,111,786

Inter-Peak 2,322,985 6,913,195 20,066,673 29,302,852 103,255 98,972 352,932 555,159

PM Peak 1,283,365 7,200,327 11,199,745 19,683,437 137,878 775,738 235,340 1,148,956

Off-Peak 1,042,930 4,438,938 10,333,761 15,815,629 62,131 213,881 117,939 393,950

Total 5,915,705 25,667,788 49,567,906 81,151,399 450,816 1,837,552 921,484 3,209,851

Post-VDM demand

AM Peak 1,256,297 7,072,013 7,959,302 16,287,612 155,114 808,731 232,683 1,196,529

Inter-Peak 2,309,793 6,880,032 20,037,318 29,227,143 108,681 106,870 381,973 597,524

PM Peak 1,271,711 7,152,965 11,174,691 19,599,367 145,123 837,645 255,095 1,237,863

Off-Peak 1,056,459 4,429,467 10,363,037 15,848,963 65,944 230,949 127,846 424,740

Total 5,894,261 25,534,476 49,534,348 80,963,085 474,863 1,984,195 997,598 3,456,656

Change

AM Peak -10,128 -43,316 -8,425 -61,869 7,562 59,770 17,410 84,743

Inter-Peak -13,191 -33,163 -29,356 -75,710 5,426 7,898 29,041 42,365

PM Peak -11,654 -47,362 -25,054 -84,070 7,245 61,907 19,755 88,907

Off-Peak 13,529 -9,471 29,276 33,335 3,814 17,068 9,907 30,790

Total -21,444 -133,312 -33,558 -188,314 24,047 146,643 76,114 246,805

%Change

AM Peak -0.8% -0.6% -0.1% -0.4% 5.1% 8.0% 8.1% 7.6%

Inter-Peak -0.6% -0.5% -0.1% -0.3% 5.3% 8.0% 8.2% 7.6%

PM Peak -0.9% -0.7% -0.2% -0.4% 5.3% 8.0% 8.4% 7.7%

Off-Peak 1.3% -0.2% 0.3% 0.2% 6.1% 8.0% 8.4% 7.8%

Total -0.4% -0.5% -0.1% -0.2% 5.3% 8.0% 8.3% 7.7%

Period



3.3 Impact of TPTS to Do-Minimum Demand 

3.3.1 Table 3.3 provides summary of change demand total as a result of TPTS interventions. 

Table 3.3 Impact of TPTS on Demand Responses 

 

3.3.2 As can be seen from Table 3.3 that with the TPTS in place: 

 Mode choice response would result in trips that transferred to the PT in the Do-Minimum has 
now switched back to cars due to reduction in car travel costs in the Do-Something 
compared to the Do-Minimum; and 

 Time choice responses would result in transferring trips from the inter-peak and off-peak 
back to the AM and PM peak periods due to reduction in cost change during the peak 
periods in the Do-Something compared to the Do-Minimum, i.e. increase in AM and PM peak 
demand in the Do-Something against Do-Minimum. 

3.3.3 Overall, it is concluded that the change in demand in response to change in travel costs in the Do-
Minimum and Do-Something are considered plausible. 

 

3.4 Impacts of Destination choice on TPTS demand 

3.4.1 Figure 3.1 below provides a summary on the impacts of the TPTS interventions on destination choice 
responses. The Figure shows the change in demand across major conurbation areas in the Do-
Something against the Do-minimum. 

  

Highway PT

Business Commute Other Total Business Commute Other Total

Reference Demand

AM Peak 1,255,744 7,071,401 7,958,372 16,285,517 155,315 808,883 232,739 1,196,938

Inter-Peak 2,309,851 6,880,404 20,038,639 29,228,895 108,826 106,890 382,061 597,777

PM Peak 1,271,592 7,152,423 11,172,966 19,596,981 145,308 837,803 255,151 1,238,262

Off-Peak 1,056,520 4,429,909 10,364,233 15,850,663 66,033 230,993 127,876 424,901

Total 5,893,707 25,534,137 49,534,211 80,962,056 475,482 1,984,568 997,828 3,457,878

Post-VDM demand

AM Peak 1,256,297 7,072,013 7,959,302 16,287,612 155,114 808,731 232,683 1,196,529

Inter-Peak 2,309,793 6,880,032 20,037,318 29,227,143 108,681 106,870 381,973 597,524

PM Peak 1,271,711 7,152,965 11,174,691 19,599,367 145,123 837,645 255,095 1,237,863

Off-Peak 1,056,459 4,429,467 10,363,037 15,848,963 65,944 230,949 127,846 424,740

Total 5,894,261 25,534,476 49,534,348 80,963,085 474,863 1,984,195 997,598 3,456,656

Change

AM Peak 554 612 929 2,095 -201 -152 -56 -409

Inter-Peak -58 -373 -1,322 -1,752 -145 -20 -88 -253

PM Peak 119 542 1,725 2,386 -185 -158 -56 -399

Off-Peak -61 -442 -1,196 -1,700 -88 -43 -30 -161

Total 554 339 137 1,029 -619 -373 -230 -1,222

%Change

AM Peak 0.0% 0.0% 0.0% 0.0% -0.1% 0.0% 0.0% 0.0%

Inter-Peak 0.0% 0.0% 0.0% 0.0% -0.1% 0.0% 0.0% 0.0%

PM Peak 0.0% 0.0% 0.0% 0.0% -0.1% 0.0% 0.0% 0.0%

Off-Peak 0.0% 0.0% 0.0% 0.0% -0.1% 0.0% 0.0% 0.0%

Total 0.0% 0.0% 0.0% 0.0% -0.1% 0.0% 0.0% 0.0%

Period





3.6 Impact of VDM on Trip-Length Distribution (TLD) 

3.6.1 This section provides a high-level summary of the impacts of VDM on the Trip-Length Distribution of 
car trips by each purpose: Business, Commuting, and Other, as shown in Figure 3.2, 3.2 and 3.4. 

3.6.2 Freight (LGV and HGV) are considered not subject to the VDM responses and therefore not reported 
here. 

 

Figure 3.2 Impacts of VDM on TLD - Business 

 

Figure 3.3 Impacts of VDM on TLD - Commute 

 

  



Figure 3.4 Impacts of VDM on TLD - Other 

 

 

3.6.3 The figures show that: 

 The VDM results in change in the TLD for all three purposes, with the strongest response for 
the business trips. 

 Comparing the Fixed demand and Do-Minimum, business trips show a reduction in the short 
distance and a significant increase in long distance trips. This is anticipated as whilst urban 
areas would suffer from increase in congestion, number of RIS1 and LA highway 
interventions in the future would result in reduction in long distance travel costs and as a 
result suppress short distance trips and induce long distance trips (primarily a result of mode 
choice and destination choice). 

 The change in TLD between the Do-Minimum and the Optimised Package also shows an 
increase in long distance business trips, but at a smaller magnitude compared to the change 
between the Fixed Demand and the Do-Minimum. 

 The increase in long distance business trips is consistent with the increase in business trips 
on the TPTS as shown in the flow difference plots and this explains significant TUBA 
benefits associated with business trips. 

 The Commute and Other trip purposes do not show significant change in the TLD compared 
to the change in Business trips. This is expected as majority of Commuting and Other trips 
are normally associated with short distance trips or intra-region trips and therefore not 
affected significantly. 

  

































 ECONOMIC GEOGRAPHY 

7.1.1 This section provides spatial distribution of TUBA and WITA level 2 benefits (at Local Authority level) 
in order to help understand the areas that would benefit from the TPTS interventions. 

Figure 7.1 TUBA User Benefits by LAD – Origin Totals 

 

Figure 7.2 TUBA User Benefits by LAD – Destination Totals 

 



7.1.2 It can be seen from the Figures 7.1 and 7.2 that: 

 The results illustrate in general that it shows plausible spatial distribution of the TUBA 
benefits. 

 The major benefits are accrued in areas within the vicinity of the TPTS, for example: 
Tameside, Stockport, High Peak and Sheffield.  

 Kirklees and Leeds also benefit from the TPTS because of reduced travel time on the M62. 
 Doncaster and North Lincolnshire also benefit from the TPTS, primarily due to the M1-M18 

link improvement that reduces travel time for trips to or from these areas. 

7.1.3 Table 7.3 below provide spatial distribution of WITA level 2 agglomeration benefits.  

Figure 7.3 WITA Agglomeration Benefits by LAD 

 

7.1.4 Similar to the TUBA benefits, WITA shows plausible agglomeration benefits, primarily to LADS 
around Manchester and Sheffield, and extending to Kirklees and Leeds. 

7.1.5 From the flow difference plots above, it is expected that the majority of the agglomeration benefits 
are associated with business trips and not much is associated with commuting trips. 

  



 SATURN ASSIGNMENT STATS 

8.1.1 This section provides a summary of the SATURN assignment in terms of the flow in the next hours. 
The summary has been produced for the Do-Minimum and the Optimised Package and provided in 
Table 8.1 and Table 8.2 below. 

8.1.2 Table 8.3 provide the difference between the optimised package and the Do-minimum in terms of 
the network statistics. 

Table 8.1 SATURN Assignment Summary – Do-Minimum 2041 

 

 

Table 8.2 SATURN Assignment Summary – Optimised Package 2041 

 

  

TP_DM0_2041_TS1_delays TP_DM0_2041_TS2_delays TP_DM0_2041_TS3_delays

This Period Next periodTotal This Period Next period Total This Period Next period Total

Matrix Total Summary

Business

Commuting

Other

LGV

HGV

Total

Network Statistics

Total travel time (veh.hrs)

Car 1,226,909 27,675 1,254,584 757,159 8,686 765,845 1,348,490 30,144 1,378,634

LGV 191,515 4,284 195,799 150,634 1,327 151,961 181,787 4,103 185,890

HGV 248,300 7,590 255,889 239,057 2,769 241,826 179,656 4,488 184,143

Total travel distance (veh.kms)

Car 91,363,681 1,219,275 92,582,956 57,520,175 413,619 57,933,794 98,744,545 1,215,310 99,959,855

LGV 14,315,164 205,339 14,520,503 11,938,176 67,022 12,005,198 13,546,318 192,031 13,738,349

HGV 18,776,082 421,671 19,197,754 19,548,336 174,912 19,723,248 13,561,647 252,978 13,814,626

Average speed (kph)

Car 74.5 44.1 73.8 76.0 47.6 75.6 73.2 40.3 72.5

LGV 74.7 47.9 74.2 79.3 50.5 79.0 74.5 46.8 73.9

HGV 75.6 55.6 75.0 81.8 63.2 81.6 75.5 56.4 75.0

7,735,661

249,026

831,477

3,758,417

2,494,167

402,575

Summary

404,452

6,867,965

341,974

856,046

2,634,678

2,650,111

385,156

5,902,119

353,746

785,257

3,349,695

1,008,969

TP_DS1_2041_TS1_delays TP_DS1_2041_TS2_delays TP_DS1_2041_TS3_delays

This Period Next periodTotal This Period Next period Total This Period Next period Total

Matrix Total Summary

Business

Commuting

Other

LGV

HGV

Total

Network Statistics

Total travel time (veh.hrs)

Car 1,229,276 26,667 1,255,943 758,955 8,023 766,977 1,350,823 29,591 1,380,414

LGV 191,450 4,059 195,509 150,484 1,221 151,704 181,613 3,938 185,551

HGV 248,156 6,997 255,153 238,678 2,384 241,063 179,315 4,222 183,537

Total travel distance (veh.kms)

Car 91,671,200 1,179,804 92,851,003 57,812,676 393,319 58,205,996 99,043,889 1,210,378 100,254,267

LGV 14,327,308 194,152 14,521,459 11,945,176 62,025 12,007,201 13,552,476 185,994 13,738,470

HGV 18,803,215 388,005 19,191,219 19,566,084 153,218 19,719,303 13,571,006 241,809 13,812,815

Average speed (kph)

Car 74.6 44.2 73.9 76.2 49.0 75.9 73.3 40.9 72.6

LGV 74.8 47.8 74.3 79.4 50.8 79.1 74.6 47.2 74.0

HGV 75.8 55.5 75.2 82.0 64.3 81.8 75.7 57.3 75.3

402,270

5,901,728

353,746

785,257

3,349,552

1,008,917

404,256

7,736,010

249,026

831,477

3,758,792

2,494,446

385,136

6,868,113

341,974

856,046

2,634,819

2,650,139

Summary



Table 8.3 SATURN Assignment Summary – Difference 

 

8.1.3 It can be seen from the tables that: 

 Total vehicle travel time and travel distance in the next periods is between 1-2% of that 
during the modelled periods; 

 Whilst the total vehicle distance and time travelled increase in the Do-Something (the TPTS 
interventions would result in increase in long distance car trips compared to the Do-
Minimum, thus longer travel distance and travel time on the network), the total number of 
vehicle time and distance in the next period reduces in the Do-Something compared to the 
Do-minimum. That indicates that TPTS interventions is forecast to produce congestion relief 
on the network, reducing number of vehicle queuing on the network. 

8.1.4 The statistics suggest that the modelling outputs show plausible results in terms of reduction in 
congestion on the network as a result of the TPTS interventions. 

  

TP_DS1_2041_TS1_delays TP_DS1_2041_TS2_delays TP_DS1_2041_TS3_delays

This Period Next period Total This Period Next period Total This Period Next period Total

Matrix Total Summary

Business

Commuting

Other

LGV

HGV

Total

Network Statistics

Total travel time (veh.hrs)

Car 2,367 -1,008 1,359 1,796 -663 1,133 2,333 -553 1,780

LGV -65 -225 -290 -151 -106 -257 -175 -165 -339

HGV -144 -593 -736 -379 -385 -763 -341 -266 -606

Total travel distance (veh.kms)

Car 307,519 -39,471 268,048 292,501 -20,299 272,202 299,344 -4,932 294,412

LGV 12,144 -11,187 957 6,999 -4,997 2,003 6,158 -6,037 121

HGV 27,133 -33,666 -6,535 17,748 -21,694 -3,944 9,359 -11,169 -1,811

Average speed (kph)

Car 0.1 0.1 0.1 0.2 1.4 0.3 0.1 0.6 0.1

LGV 0.1 -0.1 0.1 0.1 0.3 0.1 0.1 0.4 0.1

HGV 0.2 -0.1 0.2 0.2 1.1 0.2 0.2 0.9 0.3

0 0 0

148 -391 349

141 -143 374

0 0 0

-20 -196 -304

27 -52 279

Summary



 CONCLUSION 

9.1.1 This Technical Note has been prepared in response to DfT’s comments to assist reviewing of the 
modelling outputs of the TPTS interventions. 

9.1.2 The findings of the key elements in the note illustrates that: 

9.1.3 The base year model, whilst showing number of weakness in term of flow and journey time validation 
on the routes crossing the Pennines, it deemed acceptable for the purpose of the TPTS modelling 
and appraisal 

9.1.4 The impacts of VDM process on demand change by hierarchy shows plausible responses to the 
change in travel costs in the respective Do-minimum and Do-Something from the base year model, 
in terms of mode choice response, time choice response, destination responses and change in trip-
length distribution. 

9.1.5 The impact of the TPTS interventions on the flow on the network show plausible changes in flows, 
particularly change in flows within the vicinity of the TPTS interventions. The increase in business 
trips as a result of the TPTS interventions is deemed plausible and that explain the significant 
proportion of business TUBA benefits. 

 




