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Findings 

There is sometimes concern that low traffic neighbourhoods slow emergency 
vehicles. We test this using London Fire Brigade data (2012-2020) in Waltham 
Forest, where from 2015 low traffic neighbourhoods have been implemented. We 
find no evidence that response times were affected inside low traffic 
neighbourhoods, and some evidence that they improved slightly on boundary 
roads. However, while the proportion of delays was unchanged, the reasons given 
for delays initially showed some shift from ‘no specific delay cause identified’ to 
‘traffic calming measures’. Our findings indicate that low traffic neighbourhoods 
do not adversely affect emergency response times, although while LTNs are novel 
this perception may exist among some crews. 

RESEARCH QUESTION 
‘Low Traffic Neighbourhoods’ (LTNs) are area-based interventions that 
remove through motor traffic from the area’s residential streets, for example via 
modal filters that restrict motor vehicles while allowing pedestrians and cyclists 
through. In 2020, Covid-related emergency active travel funding has led to 
LTNs being more widely implemented across the UK (Aldred and Verlinghieri 
2020). 

Emergency services are statutory consultees consulted before the 
implementation of any LTN (Transport for London 2020). Nevertheless, 
concerns are sometimes raised that these measures may slow emergency 
response times. We have not found any empirical examination of this question. 
From a theoretical perspective, effects in both directions seem possible: 
diverting around a modal filter could increase response times, but a reduction 
in traffic or improved vehicle flow (e.g. because of fewer cars turning out of side 
roads) could reduce response times. 

Since 2015, the London Borough of Waltham Forest has implemented a 
growing LTN area, mainly using physical barriers and bollards that emergency 
services can unlock (see Figure 1). In this paper we examine how this LTN 
introduction affected London Fire Brigade (LFB) emergency response times. 
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Figure 1: The London Borough of Waltham Forest, and its expanding LTN area 

The main map shows the London Borough of Waltham Forest. The inset map shows Waltham Forest within Outer London. In our 
research we consider LTNs introduced prior to 31st August 2020 (the latest one introduced was in fact in December 2019). We do not 
consider four additional LTN areas introduced in Waltham Forest during September 2020. 

METHODS AND DATA 
The LFB responded to 451,195 emergency incidents in Outer London 
between 1st January 2012 and 31st August 20201. We excluded 27,351 
incidents lacking response times (e.g. because firefighters were instructed to 
return to the station before arriving). This gave an analysis sample of 423,844 
incidents, of which 23,343 were in Waltham Forest. 

Attendance time of the first attending fire engine was our primary outcome. 
This covers the period from when the emergency call is answered to when 
the first fire engine arrives at the scene. As secondary outcomes, we describe 
performance against the LFB’s 2019 response targets (London Fire Brigade 
2019): 

• First fire engine average attendance time under 6 minutes. 

• First fire engine arrives within 12 minutes in ≥95% of incidents. 

• First fire engine arrives within 10 minutes in ≥90% of incidents. 

Data available from https://data.london.gov.uk/dataset/london-fire-brigade-incident-records and https://data.london.gov.uk/dataset/london-
fire-brigade-mobilisation-records 
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When attendance time is over 6 minutes, firefighters are asked for the reason for 
the delay. We examined the proportion of incidents in which the first engine 
took over 6 minutes to arrive, both overall and for different delay reasons. 

Incident coordinate data were available to the nearest meter for 55% of 
incidents and to the nearest 100 metres for the remainder. We used incident 
location and date to identify whether each point was a) inside an LTN or b) 
on an LTN boundary road. Additional analyses examined impacts stratified by 
duration of implementation (<1 year versus ≥1 year) and tested for differences 
between early versus later LTNs (implementation in 2015/16 versus 2018/19). 

For continuous outcomes we used multilevel random-effects linear regression. 
We modelled incidents as being nested within Lower Super Output Areas 
(administrative areas containing around 1500 inhabitants), to allow for 
geographical clustering in response times. Results were similar using fixed 
effects, and in sensitivity analyses excluding outliers (first engine response times 
<30 seconds or >900 seconds). For binary outcomes we used multilevel 
random-effects Poisson regression with robust standard errors (Zou 2004). 

FINDINGS 
All parts of Waltham Forest outperformed the rest of Outer London and 
achieved LFB response targets by a wide margin (Figure 2). Across the period 
2012-2020, areas that eventually became LTNs were similar to the rest of 
Waltham Forest, and areas that eventually became LTN boundary roads 
(generally A and B class roads) were similar or better. 

Inside the LTNs, there was no evidence that LTN introduction affected any 
response metric (Table 1). On the boundary, LTN introduction was associated 
with slightly faster response times, with this being statistically significant for 
two of the four performance metrics (e.g. -16 seconds, 95%CI -26 to -6 seconds, 
for mean first engine attendance time). The results were similar in analyses 
subdivided by the duration of LTN implementation (Table 1, Model B). 

There was no evidence of an impact of the introduction of the LTNs on the 
overall proportion of first engine delays (Table 2). There was, however, a shift 
in the composition of reasons given for delays inside the LTNs. Specifically, 
there was an increase in delays coded as ‘traffic calming measures’, and a 
corresponding decrease in delays coded ‘not held up’ (Table 2). This was 
particularly marked in the first year (Table 2, Model B) and was only observed 
for LTNs implemented in 2015 and 2016 (see Figure 3). Delays such as needing 
to detour around a modal filter may be more visible and salient to firefighters 
than other causes of delay, particularly soon after a scheme is implemented. 
This relates to what causes of delays are made visible by the coding system: a 

• Second fire engine average attendance time under 8 minutes. Second 
engine data was only recorded from 2017 onwards, for the 39% of 
incidents requiring a second engine. 
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Figure 2: Performance of Waltham Forest LTN area relative to the rest of Waltham Forest and the rest of London, 
2012-2020 

CI = confidence interval. LTN = low traffic neighbourhood. WF = Waltham Forest. Inside LTN and LTN boundary areas are those 
covered as of August 2020. 

delayed trip involving an LTN can be coded ‘traffic calming measures’ whereas 
a delayed trip involving the everyday motor traffic of the ‘normal’ road 
environment has no available code except ‘not held up’. 

These findings demonstrate that traffic calming measures can initially be 
identified as delaying some trips without any overall effect on response time 
performance. This echoes the opinion of the LFB Waltham Forest Borough 
Commander, commenting in 2016 on the initial introduction of LTNs: “I 
think it would be fair to say that road closures can cause delays to the arrival 
of LFB appliances… [but] road closures are a frequently occurring feature of 
London’s infrastructure and, so far, they have never caused a detrimental delay 
to our emergency response. […It is my view] that the road closures in Waltham 
Forest have not had a significant impact on our services” (London Fire Brigade 
2016). Our findings underline the importance of measuring actual impacts on 
total emergency response times, as measured using meaningful performance 
metrics - rather than simply extrapolating from the theoretical speed penalty 
specifically of navigating a traffic calming measure. 

In summary, we find no evidence that the Waltham Forest LTN affected overall 
fire engine response times inside the LTN area, including in the year after 
implementation. We also find that response times improved slightly on the 
LTN boundary roads. Our findings provide reassurance that the area-wide 
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Table 1: Association between LTN status and fire engine attendance time in Waltham Forest, 2012-2020 

First engine First engine Second engine Second engine 

N N 
incidents incidents 

Attendance Attendance 
time time 

(seconds: (seconds: 
regression regression 
coefficient) coefficient) 

% take % take 
longer longer 

than 12 than 12 
minutes minutes 

(rate (rate 
ratio) ratio) 

% take % take 
longer longer 

than 10 than 10 
minutes minutes 

(rate (rate 
ratio) ratio) 

N N 
incidents incidents 

Attendance Attendance 
time time 

(seconds: (seconds: 
regression regression 
coefficient) coefficient) 

LTN impact 
[Model A] 

Not in or next LTN 21,104 0 1 1 3098 0 

LTN boundary 855 
-15.6 

(-25.6, 
-5.6)** 

0.57 
(0.29, 
1.12) 

0.61 
(0.39, 
0.96)* 

231 
-10.4 

(-33.7, 
12.9) 

Inside LTN 1384 
8.0 (-0.7, 

16.7) 

0.90 
(0.58, 
1.39) 

1.13 
(0.80, 
1.61) 

537 
-7.9 (-27.9, 

12.0) 

LTN impact, by 
time since 
implementation 
[Model B] 

Not in or next LTN 21,104 0 1 1 3098 0 

LTN boundary, <1 year 267 
-16.4 

(-32.5, 
-0.2)* 

0.69 
(0.25, 
1.85) 

0.68 
(0.36, 
1.29) 

45 
-9.3 (-52.9, 

34.4) 

LTN boundary, ≥1 year 588 
-15.3 

(-27.0, 
-3.6)* 

0.51 
(0.23, 
1.12) 

0.57 
(0.34, 
0.96)* 

186 
-10.6 

(-36.1, 
14.8) 

Inside LTN, <1 year 390 
8.8 (-4.8, 

22.4) 

0.83 
(0.36, 
1.93) 

1.08 
(0.63, 
1.86) 

56 
-9.5 (-49.4, 

30.3) 

Inside LTN, ≥1 year 994 
7.7 (-2.3, 

17.7) 

0.93 
(0.54, 
1.60) 

1.15 
(0.80, 
1.67) 

481 
-7.6 (-28.9, 

13.6) 

*p<0.05, **p<0.01, ***p<0.001, for difference from reference category. Values in brackets are the 95% confidence intervals. LTN = low traffic neighbourhood. 
Based on incidents covering January 2012-August 2020 for first engine analyses, and incidents covering January 2017-August 2020 for second engine analyses. 
All analyses adjust for calendar year (nine categories), quarter of year (four categories), time of day (four categories of midnight to 06:59; 07:00 to 10:59; 11:00 to 
18:59; 19:00 to 23:59) and road type (A or B road; minor road; local road and smaller) as fixed effects; and for Lower Super Output Area as a random intercept. 
No interaction reached statistical significance (all p>0.05), when testing in Model A whether LTN impacts differed for those LTNs introduced in 2015/16 versus 
2018/19. 

traffic reduction (London Borough of Waltham Forest 2017) and active travel 
(Aldred and Goodman 2020) benefits of LTNs are not compromised by 
increased emergency service response times to or around those areas. 
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Table 2: Association (adjusted rate ratios) between LTN status and whether first fire engine has a delay (>360 second 
attendance time) in Waltham Forest, 2012-2020 

N N 
incidents incidents 

% % 
any any 

delay delay 

% delay % delay 
coded coded 
due to due to 
‘traffic ‘traffic 

calming calming 
measures’ measures’ 

% delay % delay 
coded due coded due 
to ‘traffic, to ‘traffic, 

roadworks roadworks 
etc’ etc’ 

% delay % delay 
coded coded 

due to a due to a 
different different 
specified specified 

issue issue 

% % 
delay delay 
coded coded 

‘not ‘not 
held held 

up’, i.e. up’, i.e. 
no no 

specific specific 
reason reason 

LTN impact 
[Model A] 

Not in or next LTN 21,104 1 1 1 1 1 

LTN boundary 855 
0.97 

(0.80, 
1.16) 

0.59 
(0.30, 
1.14) 

1.17 (0.78, 
1.76) 

1.20 
(0.89, 
1.62) 

0.73 
(0.53, 
1.00)* 

Inside LTN 1384 
1.04 

(0.89, 
1.22) 

1.89 
(1.32, 

2.70)*** 

1.26 (0.97, 
1.64) 

0.88 
(0.66, 
1.19) 

0.82 
(0.66, 
1.01) 

LTN impact, by 
time since 
implementation 
[Model B] 

Not in or next LTN 21,104 1 1 1 1 1 

LTN boundary, <1 year 267 
0.96 

(0.76, 
1.22) 

0.44 
(0.10, 
1.83) 

1.58 (0.97, 
2.58) 

0.96 
(0.56, 
1.62) 

0.66 
(0.38, 
1.14) 

LTN boundary, ≥1 year 588 
0.96 

(0.77, 
1.21) 

0.66 
(0.35, 
1.23) 

0.94 (0.51, 
1.74) 

1.34 
(0.91, 
1.97) 

0.76 
(0.54, 
1.09) 

Inside LTN, <1 year 390 
1.10 

(0.90, 
1.35) 

2.24 
(1.41, 

3.56)** 

1.34 (0.95, 
1.89) 

0.93 
(0.57, 
1.51) 

0.78 
(0.54, 
1.14) 

Inside LTN, ≥1 year 994 
1.02 

(0.85, 
1.22) 

1.73 
(1.15, 

2.60)** 

1.21 (0.86, 
1.71) 

0.87 
(0.57, 
1.32) 

0.83 
(0.65, 
1.06) 

*p<0.05, **p<0.01, ***p<0.001, for difference from reference category. Values in brackets are the 95% confidence intervals. LTN = low traffic neighbourhood. 
Based on incidents covering January 2012-August 2020. All analyses adjust for calendar year (nine categories), quarter of year (four categories), time of day (four 
categories of midnight to 06:59; 07:00 to 10:59; 11:00 to 18:59; 19:00 to 23:59) and road type (A or B road; minor road; local road and smaller) as fixed effects; 
and for Lower Super Output Area as a random intercept. We conducted tests for interaction in Model A, examining whether LTN impacts differed for those LTN 
is introduced in 2015/16 versus 2018/19. There was some evidence of this in relation to the effect of being inside and LTN traffic calming delays (p=0.05 for 
interaction), such that an effect was only seen for LTNs implemented in 2015 and 2016 (see Figure 3). No other interactions were statistically significant. 
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Figure 3: Proportion of first attending engines taking over 6 minutes to attend for different reasons 

LTN = low traffic neighbourhood, WF=Waltham Forest. The top graph presents data for LTNs implemented between September 2015 
and June 2016, with a ‘pre’ period 1st January 2012 to 30th June 2015, and a post period 1st June 2016 to 31st August 2020. The bottom 
graph presents data for LTNs implemented between February 2018 and February 2019, with a ‘pre’ period 1st January 2012 to 31st 

December 2017, and a post period 1st February 2019 to 31st August 2020. See the Supplemental Information for a tabulation of these 
results and for graphs examining causes of delay across the full period 2012-2020, equivalent to those shown in Figure 2. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 

International License (CCBY-SA-4.0). View this license’s legal deed at https://creativecommons.org/

licenses/by-sa/4.0 and legal code at https://creativecommons.org/licenses/by-sa/4.0/legalcode for more 

information. 
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