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Response 5         25 October 2005  
 

Edinburgh Tram (Line One ) Bill Committee 
 

Consideration Stage – Phase 1 
 

Responses to the undertakings in the Preliminary Stage Report 
 

Question 
 
A detailed explanation, before Final Stage, of why the car user benefits display large 
positive values for sector to sector movements in one direction but large negative 
values for the same sector to sector movement in the reverse direction (e.g. benefits 
to and from Haymarket).  Whilst the Committee acknowledges the promoter’s 
explanation that this is caused by banned movements in the highway network, the 
Committee requests further, detailed journey time information. 
 
Response 
 
1 In the reference case network (no tram) where a number of alternative routes exist 

in each direction the directional travel time is often similar. Within the city centre, 
where route choice is more limited, the overall travel time in one direction can be 
significantly different from that in the other (the travel time by direction is 
asymmetrical). For example, the journey times for movements passing along the 
Princes Street corridor are higher for eastbound movements than westbound, as 
eastbound movements were not permitted along Princes Street in the reference 
case model.  A second example is Haymarket junction where the westbound 
journeys journey times are longer than eastbound as they pass through more signal 
controlled junctions and travel greater distances around the one-way gyratory 
system.   

 
2 To assist the Committee to understand the variation in car user benefits by 

direction, detailed analysis has been undertaken for a wide range of journeys for the 
sector to sector movements that were identified with benefits that were 
asymmetrical by direction. Table 1 presents the changes in the journey times for a 
number of representative routes from this analysis and a more detailed description 
of reasons for these variations are presented in the annex below. 
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Table 1:  Change in Journey Times between Reference Case and Tram Line 2 (2016 AM 
peak) 

 
Route 
No.  

Sector to Sector 
Movement 

Origin and 
Destination 

Direction 
1 

Change in 
Journey Time 
(mins) 

Direction 
2 

Change in 
Journey Time 
(mins) 

       
1 Sector 2 (Haymarket) - 

Sector 1 (City Centre) 
West Coates 
to Waverley  

e/b -3.98 w/b +0.95 

       
2 Sector 2 (Haymarket) - 

Sector 10 (West 
Edinburgh) 

West End to 
Chesser 
Avenue 

e/b +3.30 w/b -4.46 

       
3 Sector 2 (Haymarket) - 

Sector 8 (South 
Edinburgh) 

West End - 
Merchiston 

s/b -4.46 n/b +4.40 

       
4 Sector 2 (Haymarket) - 

Sector 8 (South 
Edinburgh) 

West Coats -  
Newington 
 

s/b -3.45 n/b -1.39 

 
Note: a reduction in journey time following the introduction of the tram is shown as negative. 
 
3 The proposed traffic management measures for tramlines 1 and 2 increase journey 

times for some routes in one direction and reductions in the other  At complex key 
junctions, such as Haymarket, the changes in costs by direction is influential in the 
assessment of the benefits and costs of the proposed tramlines.  Asymmetry of 
travel time is not unusual within the city centre as alternative routes may not be 
possible without incurring significantly greater travel distances and journey times.  

 
4 The asymmetry may be due to any combination of the following: 

 
• increased congestion on the original route due to reassignment of traffic to 

the route in response to tram related interventions; 
• loss of highway or junction capacity due to on-street running of the tram or 

reconfiguration of junctions to accommodate the tram; 
• changes in length of journey resulting from road closures and banned turns 

forcing use of alternative routes; and  
• changes in route resulting from increased congestion on the original route 

due to other traffic from tram related interventions. 
 
5 The model assesses benefits in terms of changes in both journey times and travel 

distance (travel costs) to calculate the composite change in overall travel costs and 
benefits.  The use of the change in journey times is a proxy for undertaking an 
assessment of these combined changes in costs. 

 
6 The rest of this note gives more details and further examples. 
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Background 
 
Factors Affecting Asymmetry of Journey Times and Benefits 
 
7 The demand trip matrices are asymmetric within each time period as journeys to 

work are most commonly made in the AM period with homebound journeys 
principally undertaken in the PM period.  However, there will be some multi-stage 
trips (the model simulates “tours” beginning with, for example, the home origin in 
the morning, travelling to work, undertaking a number of journeys between 
intermediate origins and destinations throughout the day until returning home in the 
evening).  For example, a vehicle is driven from say A to B in the AM period, from B 
to C in the off peak period and then from C back to A in the PM period.  Such trips 
may be expected to result in some asymmetry of the demand matrices. 

 
8 Following construction of the tram, total highway demand within the modelled region 

falls slightly from 432.7 million car trips to 431.2 million car trips.  For trips where the 
demand matrices have changed by more than average some asymmetry in the 
benefits is apparent. 

 
9 In a congested network, junctions operating above their capacity are likely to result 

in asymmetric delays, as, for example, the delay due to the left turn on the journey 
in one direction may be significantly less than the delay on the corresponding right 
turn necessary to undertake the same journey in the reverse direction. To avoid the 
delay caused by say the right turn, drivers may choose an alternative route and 
therefore the route of a journey in one direction is often different from the route of 
the reverse journey.  This combination of asymmetric junction delays, different 
minimum cost routes and tidal demand means that the journey times in each 
direction will almost always be different. 

 
10 The effect of overcapacity junctions and asymmetric junction delays is potentially 

most noticeable for trips passing through the intensely developed parts of the city 
such as Haymarket for which there is no easy alternative route available. 

 
11 The introduction of the tram creates a new mode of travel and therefore reduces 

highway demand between areas served by the tram.  However, on street running 
also impacts on the highway capacity and requires the reconfiguration of numerous 
junctions in the road network.  This change in demand and modifications to the 
network further influence route choice, such that the ‘typical’ route taken between 
two zones may be different when the journey time is compared under the tram 
scenario with the corresponding reference case.   

 
12 In addition, the changes made to junctions to accommodate the tram result in 

certain movements currently permitted being banned, whilst at other locations such 
as Haymarket, additional routing opportunities are created.  For example, at present 
traffic bound for the city centre approaching Haymarket from the west on either 
Dalry Road or Haymarket Terrace must proceed along West Maitland Street.  
Under the tram scenario, eastbound traffic will also be able to use Morrison Street, 
thereby creating additional routing opportunities and travel time benefits for 
eastbound traffic.  This benefit will not apply to westbound traffic as no additional 
routing opportunities are created in this direction.  Traffic from the city centre to the 
west will still use either the one way system via Torphichen Place from West 
Maitland Street or Morrison Street, and the proposed traffic management at the 
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western end of Morrison Street to accommodate two-way traffic will result in a slight 
loss of capacity in the westbound direction.   Consequently, any journey through the 
Haymarket area is likely to show asymmetric benefits: positive in the eastbound 
direction and negative in the westbound direction.  It is therefore no surprise that 
the greatest directional discrepancies between travel time benefits centre on zones 
within the Haymarket sector and journeys through Haymarket such as West 
Edinburgh to the city centre. 

 
13 To further assist in the understanding of the issue of asymmetric inter-sector travel 

time benefits, the following example journeys in the 2026 AM time period are 
presented below. As each origin and destination sector is composed of a number of 
zones, a very large number of routes is possible (where travel demand exists) 
between each origin sector and destination sector at a zonal level.  The routes 
between a small representative number of origins and sectors have been presented 
below for the reference case and tram network for a single time period (AM peak) 
and forecast year (2026). 

 
Example 1: Sector 2 (Haymarket) to Sector 1 (City Centre) (see Figure 1) 
 
Consider journeys between West Coates (zone 184) and Waverley (zone 142). 
 

Scenario and Direction Route 
Reference Case 
Tram Line 1 Eastbound Haymarket, Morrison Street, Grassmarket, High Street and Cockburn 

Street 
Reference Case 
Tram Line 1 Westbound Princes Street, Shandwick Place and Haymarket 

 
14 These routes are shown graphically in Figure 1.  The route taken is different in the 

eastbound and westbound directions as a result of the prohibition of eastbound 
traffic on Princes Street.  Introduction of the tram however does not alter the 
preferred routes.  In the eastbound direction the introduction of the tram results in a 
time saving of 3.98 minutes, principally due to reduced congestion and the removal 
of the one way system at Haymarket in the eastbound direction, while there is a 
time penalty of 0.95 minutes in the westbound direction as the tram occupies 
highway capacity along most of the route taken in this direction. 

 
15 The aggregation of similar journey time asymmetry across all of the 480 individual 

zone pairs that comprise this sector to sector movement could explain the 
asymmetry of the benefits identified in the STAG Appraisal sector analysis. 
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Figure 1: Typical paths between West Coates and Waverley (2026 AM time period) 
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Example 2: Sector 2 (Haymarket) to Sector 10 (West Edinburgh) (see Figure 2) 
 
Consider journeys between West End (North) (zone 21) and Chesser Avenue (zone 165). 
 

Scenario and Direction Route 

Reference Case 
Slateford Road, Robertson Avenue, Gorgie Road, Dalry Road, 
Haymarket, Grosvenor Street, Lansdown Crescent, Palmerston Place 
and Chester Street 

Tram Line 1 

Eastbound Gorgie Road, Balgreen Road, Stevenson Road, Westfield Road, West 
Approach Road, Morrison Link, Morrison Street, Haymarket, 
Grosvenor Street, Lansdown Crescent, Palmerston Place and Chester 
Street 

Reference Case 

Tram Line 1 
Westbound 

Chester Street, Palmerston Place, Torphichen Place, Morrison Street, 
Haymarket, Dalry Road, Gorgie Road, Robertson Avenue and 
Slateford Road 

 
16 These routes are shown graphically in Figure 2.  Under the reference case, the 

route taken is similar in both the eastbound and westbound directions, with the only 
difference being due to the one-way system at Haymarket.  Introduction of the tram 
causes a change in the turning delays at Haymarket junction and therefore whilst 
the westbound route remains unaltered, the route of eastbound traffic changes to 
approach Haymarket on a lower cost route via the West Approach Road and 
Morrison Link instead of via Dalry Road.  However, there is still a time penalty of 
3.30 minutes on this new route albeit this is less than would have been 
encountered without rerouting.  In the westbound direction there is a time saving of 
4.46 minutes due to reduced congestion. 

 
17 The aggregation of similar journey time asymmetry across all of the 585 individual 

zone pairs that comprise this sector to sector movement could explain the 
asymmetry of the benefits identified in the STAG Appraisal sector analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



APPENDIX E  

Figure 2: Typical paths between West End (North) and Chesser Avenue (2026 AM 
time period) 
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Example 3: Sector 2 (Haymarket) to Sector 8 (South Edinburgh) (see Figure 3) 

Consider journeys between West End (North) (zone21) and Merchiston (zone 98). 
 

Scenario and Direction Route 
Reference Case 

Tram Line 1 
Southbound 

Chester Street, Palmerston Place, Torphichen Street, Gardner’s 
Crescent, Fountainbridge, Viewforth, Granville Terrace, Polworth 
Gardens, Polworth Terrace, Gray’s Loan and Colinton Road 

Reference Case 
Colinton Road, Gray’s Loan, Ashley Terrace, Slateford Road, 
Ardmillan Terrace, Dalry Road, Haymarket, Grosvenor Street, 
Lansdown Crescent, Palmerston Place and Chester Street 

Tram Line 1 

Northbound Colinton Road, Gray’s Loan, Ashley Terrace, Slateford Road, Angle 
Park Terrace, West Approach Road, Morrison Link, Morrison Street, 
Haymarket, Grosvenor Street, Lansdown Crescent, Palmerston Place 
and Chester Street 

 
18 These routes are shown graphically in Figure 3.  In this example, the routes taken in 

the north and southbound directions are different in the reference case.  There is no 
change in the route taken in the southbound direction following the introduction of 
the tram but there is a time saving of 4.46 minutes due to reduced congestion.  
However, in the northbound direction traffic reroutes to a lower cost path on 
approach to Haymarket junction using the West Approach Road and Morrison Link 
instead of via Dalry Road.  However, there is a time penalty of 4.40 minutes on this 
new route albeit this is less than would have been encountered without rerouting. 
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Figure 3: Typical paths between West End (North) and Merchiston (2026 AM time 
period) 
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Example 4: West Coats to Newington (see Figure 4) 
 
19 While not all zone pairs will show such extreme asymmetry, journey time savings 

will always differ between the two directions.  As a final example, consider journeys 
between West Coates (zone 184) and Newington (zone 88). 

 
Scenario and Direction Route 

Reference Case Haymarket, Morrison Street, Tollcross, Melville Drive, Causewayside 
and Mayfield Road 

Tram Line 1 
Southbound Haymarket, West Approach Road, Tollcross, Melville Drive, 

Marchmount Road, Kilgraston Road, Blackford Avenue and West 
Savile Terrace 

Reference Case 
West Savile Terrace, Charterhall Road, Cluny Gardens, Morningside 
Drive, Myreside Road, Gray’s Loan, Ashley Terrace, Slateford Road, 
Ardmillan Terrace, Gorgie Road, Westfield Road and Roseburn Street 

Tram Line 1 

Northbound West Savile Terrace, Blackford Avenue, Kilgraston Road, Strathearn 
Road, Chamberlain Road, Bruntsfield Place, Viewforth, Polworth 
Gardens, Harrison Road, Dalry Road, Muirston Crescent and Russell 
Road 

 
20 These routes are shown graphically in Figure 4.  The routes taken in the north and 

southbound directions are different in the reference case and both routes change 
following the introduction of the tram.  In the southbound direction there is a time 
saving of 3.45 minutes, while in the northbound direction the time saving is only 
1.39 minutes. 

 
21 As before, the aggregation of similar journey time asymmetry across all of the 630 

individual zone pairs that comprise this sector to sector movement could explain the 
asymmetry of the benefits identified in the STAG Appraisal sector analysis. 
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Figure 4: Typical paths between West Coates and Newington (2026 AM time period) 
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Conclusion 
 
22 In each example the predicted overall changes in journey time from which the 

benefits are derived are not unreasonable for peak time trips in a heavily congested 
city.  It may be noted that all of these journeys pass through the Haymarket area 
and therefore the changes to the junction configuration at Haymarket may similarly 
affect and could explain some of the asymmetry in other sector to sector 
movements where vehicles may be expected to pass through Haymarket such as 
City Centre to West Edinburgh, City Centre to West of Scotland etc. 

 
 

 


