Testing the Sensitivity of Benefits
of Highways Schemes
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Sensitivity Issues

e Study Area
e Route Choice Parameters
e Elasticities

e Convergence
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Study Area
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Study Area

o7

Small Medium Large
Includes Scheme Only Competing Route Urban Area
Total Benefits £210,336 £236,786 £179,187
BCR 8.3 9.3 7.0

e BCRs range from 7.0 to 9.3
e Benefits on Competing Route
e Disbenefits in Urban Area
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Route Choice Parameters

Pure Time COBA GIT Scheme Specific
Dist : Time Ratio 0 0.34 0.39 0.69
Total Benefits £172,240 £179,140 £188,220 £130,288
BCR 6.6 7.0 7.3 5.1
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Route Choice Parameters

e Benefits range from £130m -
£190m (BCRs — 5.1 to 7.3)

e Pure time can lead to long routes

e As assignment becomes strongly
distance dependent, drivers less
influenced by congestion

e |In this case, graph shows peak at
‘optimum’ BCR
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Variable Demand Modelling

e Elasticities calculated using DMRB
guidance

e Values depend on whether:

— Area of high or low modal
competition

— Users are likely to switch time
periods outside modelled hour
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Variable Demand Modelling
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Variable Demand Modelling

e BCR increases as elasticity > 0
(inelastic)

e Higher elasticity — more induced traffic
in Do Something which erodes benefits

e Elasticities need careful consideration

— E.g. Using high modal instead of low
modal elasticities changes BCR from
5.2t04.0
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Convergence

e Effect of differing levels of convergence
from model runs in different versions of
SATURN

e Testis 10.5.2vs 10.6.17

e Minor changes to assignment /
simulation calculations
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Test Network

Large inter-urban traffic model
2000+ links

750+ simulated junctions

122 zones

130,000 — 185,000 trips in peak hour
Motorway widening scheme

Convergence to DMRB standards
(4 iterations > 90%, %Gap < 1%)
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Network Assignment Statistics

Travel Time - pcu-h/h

(SATURN 10.6.17)

Comparison of Network Travel Times
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Total Travel Time Costs

Comparison of Travel Time Costs
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Scheme Benefits
lan Beavis and Marcus Chick

W Extra benefits before 2031 from SATURN 10.6.17

O Extra benefits after 2031 from SATURN 10.6.17
I SATURN 10.5.2
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Indicator (per hour) 2031 DM/ SATURN 1052 2031 DM/ SATURN 106,17 Difference
AM P PM AV P PV AV B PV
Totdl Travel Time (pou hrs) 3504 2569| 506284 8B40 20840] 506151 0004 1474 -003%
Tota Delay (pouhrs) 151506  8862| 210612 15,1247 93013| 210837| 0174 51604 0084
Totdl Travel Distance (poukm) 23230623 2008789| 24346338 23240040| 20003074 24349728] o00%d 0024 00194
Average Soeed (kmfh) 533 618 481 534 609 481 oo 1424 0044
Average Distance (kim) 136 161 133 136 161 133] 0004 0034 001A
Indicator (per hour) 2031 DS/ SATURN 1052 2031 DS/ SATURN 106,17 Difference
AV P Y AV P Y AV P Y
| Tol Travel Time (pouhrs) B34236]  31783] 502286 3286| 31622| 50203] 0294 0004 012%
" |Towal Delay (pours) 15022.7 77/0| 199482 14,8766 77609 0083| 0974 01894 0674
Totdl Travel Distance (poukim) 23067520 20464269| 25065703 232.2135| 20047168 2500,0008] 0234 0084 02294
Average Speed (kmih) 536 645 499 539 645 07| o5 004 03
| Average Distance (km) 136 165 137 136 164 137] 0234 0084 -0
Indicator (per hour) 2031 (DS- DV) / SATURN105.2 2031 (DS- DV) / SATURN 106.17 Difference
AV P PV AV B PV AV B PV
Totdl Travel Time (pou hrs) 1458 826 3908 264| -12018 358| /BIP 60994 -1851%
Total Delay (pou hrs) 1279|1002  -1,1130 2481| -15404 6L4| B9 43904 -1362%
Totdl Travel Distance (poukim) 36807| 37680 7.9%65 81195 35404 66080 120004 59094 8174
Average Soeed (kmfh) 03 28 18 05 36 16| 90204 30894 -10494
Average Distance (kim) 00 04 04 00 03 04| 12280 494 -831%
Cormesponding TUBA Beneit (i £1,000) 2,068,039 2,756,139 BID%




Conclusions

e Benefits can be very sensitive to
traffic modelling procedures and
key input assumptions

e Key risk issues should be carefully
considered

e Sensitivity tests should be
performed
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