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Summary 

FWY’s paper FWY/131 sets out measurements of residual floor space for the Mercedes-Benz Citaro bus, and appears 
to suggest that passengers will be travelling in densely crowded conditions on NGT if that vehicle’s layout were 
adopted for the NGT vehicle.  

The Promoters have produced a number of Inquiry Documents that relate to the capacity of the NGT vehicles and 
the loadings that NGT is forecast to have. These are:  

 APP-108, which sets out the proportion of passenger hours that are forecast to be required to stand due to 
seat unavailability. Three vehicle configuration scenarios are considered  

 APP-132, which applies London Underground passenger density criteria put forward by FWY to the three 
vehicle configuration scenarios considered in APP-108 

 APP-134, which considers the potential area available for standees with different seating configurations and 
what these may mean for the maximum number of passengers per m2 

This note explores the proportion of forecast NGT passenger-hours that would be within each passenger density 
criteria band (see APP-132) if the Mercedes-Benz Citaro bus layout in FWY/131 were used for NGT. This note shows 
that using these criteria, for a proportion of time NGT would be classified ‘busy’, but for only 2% of forecast 
passenger-hours in the northbound direction in the 2016 forecast year would it be categorised ‘crowded’, for 0.9% 
‘very crowded’ and for 0.1% ‘maximal’. The proportion of passenger-hours that would be categorised as ‘crowded’ 
or above is lower in the other time periods/directions..  

As with APP-132, the analysis in this note should not be deemed as acceptance of the applicability of the London 
Underground criteria to NGT. Also, this analysis should not be deemed as the Promoters agreeing that the NGT 
vehicle layout would be the same as a Mercedes-Benz Citaro bus. 

Analysis  

FWY has submitted FWY/131 ‘Seating Analysis’ which covers a number of topics related to seating/standing capacity 
on NGT. FWY set out a number of issues they suggest arise from the NGT specification, which we repeat here, and in 
each case set out our response: 

 

“A requirement to stand is unattractive to customers and will not encourage people to switch from car” 

Promoters’  response: A requirement to stand is unattractive to some customers – some customers in some 
circumstances may prefer to stand, even if seating is available. Our calculations set out in APP-134 show that with 
alternative configurations of the NGT vehicle, including the configuration suggested by FWY in FWY/131, the 
majority of passengers will have the option of a seat for their journey. Given these projected loadings, it is not 
considered that the limited crowding on NGT will be a material factor in trip-makers’ decisions to switch from their 
car. 

 

“Standing passengers inhibit the movement of the conductor and restrict revenue collection opportunities –FWY 
does not believe this is reflected in the revenue forecast”  

and 

“High levels of standing passengers mean passengers struggle to pass each other on the vehicle, and have to force 
their way to and from the doors – adversely affecting stop dwell times and run times” 

Promoters’ response: In conditions equating to ‘crowded’ or above on the London Underground crowding scale 
(previously submitted by FWY and repeated below for convenience) standing passengers may inhibit the movement 



of on-board staff and restrict some revenue collection opportunities, and may adversely affect stop dwell times and 
run times. We note that movement is considerably easier on vehicles designed with standees in mind and multiple 
doors, than on standard bus configurations with one door. 

Conditions Criteria 

Some Standing 0 to 1 pax/m2 

Busy 1 to 2 pax/m2 

Crowded 2 to 3 pax/m2 

Very Crowded 3 to 4 pax/m2 

Maximal 4+ pax/m2 

However and as set out in APP-134 and in this document, such conditions will not occur with any of the NGT 
configurations that have been considered where in all cases only a small minority of passengers would have to stand 
for a small amount of time, on the busiest sections at the busiest times of day; therefore any reduction in revenue or 
any increase in dwell times/runtimes due to this effect will be insignificant. Specifically regarding revenues, we also 
note that NGT revenue is reduced by 5% in our forecasts to account for uncertainties such as those related to 
revenue collection and ticketing product mix (see Paragraph 21.15 of Core Document C-1). 

 

In FWY/131, FWY set out the characteristics of the Mercedes-Benz Citaro articulated bus including: 

 Capacity of 47 seats and 111 standees (for the 3-door version) 

 FWY’s own measurement of the residual standing area at 15.8 m2 

FWY go on to calculate the density of passengers per unit area for various numbers of passengers (from 10 to 158). 

Whilst FWY’s measurements have not been verified, the Promoters are satisfied that they appear reasonable, and 
that the calculations of standee density are mathematically correct. 

However, the FWY analysis appears to imply that because the Citaro bus can carry 158 passengers, and that when 
carrying 158 passengers the conditions would be ‘maximal’ on the London Underground scale, that these conditions 
would be the conditions of the NGT system. This is not the case.  We draw attention again to APP-108 and APP-132, 
which show that with three potential NGT specifications, the majority of passengers would have the option of a seat 
and a small minority of passengers would have to stand for a small amount of time, on the busiest sections at the 
busiest times of day. 

Although: 

 we do not accept that criteria for the London Underground are appropriate to apply to bus 

 we have not verified the FWY measurements of residual standing area on the Citaro  

 we do not accept that these are the characteristics of the NGT vehicle (because these are not yet specified) 

we have repeated the analysis documented in APP-132 using the FWY measurements (residual standing area at 
15.8 m2) and capacity (47 seats and 111 standees), to calculate the proportion of passenger time (passenger hours) 
that would experience the conditions implied by the London Underground criteria. We have designated this vehicle 
‘NGT-FWY’. Results for this NGT-FWY scenario are shown in Table 1 below. 

  



Table 1: Proportion of total passenger time spent in density conditions defined by London Underground for NGT-
FWY 

NGT-FWY(47 
seats, 158 
capacity) 

Seat Available Some 
standing 

Busy Crowded Very 
Crowded 

Maximal 

2016 NB 86.1% 9.6% 1.9% 1.5% 0.9% 0.1% 

2016 SB 84.0% 12.5% 2.5% 0.9% 0.0% 0.0% 

2031 NB 79.4% 12.8% 6.1% 1.3% 0.4% 0.0% 

2031 SB 78.6% 13.9% 7.0% 0.6% 0.0% 0.0% 

2016 Total 85.0% 11.1% 2.2% 1.2% 0.4% 0.1% 

2031 Total 79.0% 13.3% 6.5% 1.0% 0.2% 0.0% 

Note: Figures rounded to 1 decimal place 

As shown in Table 1, even in the NGT-FWY scenario the proportion of total passenger time spent in ‘crowded’ 
conditions is just 2% of forecast vehicle-hours in the northbound direction in the 2016 forecast year, which is the 
busiest of the directional time periods modelled. The proportion of total passenger time spent in ‘very crowded’ 
conditions is 0.9% of forecast passenger-hours in that same direction and time period and in ‘maximal’ conditions is 
0.1% of forecast passenger-hours.  

 


