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UK MOT (Ministry of Transport) test

» MOT: the UK's annual safety

inspection for all road vehicles
older than 3 years

» Since 2005: the results have been
captured and stored digitially

» In November 2010 — the DfT
published the first 5 years of this
data onlinel!!

35 million vehicle tests each
year

>160m datapoints
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 The location of the VTS not ideal proxy for the location of
the owner of the vehicle.

* The dataset does not include the majority of vehicles <3
years of age

* Vehicles disappear after their last test, so an unknown
mileage is driven between last test and when it is
scrapped or taken off the road.

« Some vehicles will not have an MOT test and will
therefore be driven on the roads illegally.

« The current dataset contains cars, Light Goods Vehicles,
motorbikes and private buses. Our analysis has not yet
ge differentiated between different vehicle types.
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Who....not Where or Why?

Figure 1.4: Domestic transport CO; emissions as carbon, UK, 2005

UK Transport Emissions Map of

Carbon Dioxide (as C) 2005 t/1x1km
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© Crown copyright. All rights reserved Defra, Licence number 100018880 (2008)
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« Typically work on transport emissions focusses
on point of use.....

...or journey purpose

Figure 3.3: Estimated COzemissions from all modes of passenger transport

by journey purpose, GB, 2002/2006 average
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Images from DfT (2008). Carbon pathways analysis

. informing development of a carbon reduction strateqy for the transport sector. DfT, London
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Cars per Person (LLSOA 2011)

Cars per Household (LLSOA 2011)
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Contains Ordnance Survey data ® Crown copyright and database right 2012
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IMOT I [Calculanon of Emissions and Fuel/Energy Use]

« Odometer Reading and Date of Test
 Calculate annual mileage using straddle dates (Wilson et al. 2013)
» Engine size/Fuel type/Date of first registration

%}

\'ﬁ

 Figures by year and engine size from www.cso.le
* Alt. fuel from www.carfueldata.gov

« UWE ECOstars project (Barnes and Bailey, 2013)
» Copert 4 (v8.1), TRL (2009) for petrol and diesel
* NAEI (2013), EMEP/EEA (2013) for alt. fuel

» Greenhouse Gas Reporting Guidelines (Defra, 2013)

Per km and total annual emissions and energy use calculated
for 24m individual vehicles and averaged for each PCA

<
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http://www.cso.ie/
http://www.carfueldata.gov/

n%; . . .
MOT &Yl Emissions Profiles }
Measure NOX PMyq CO; Fuel Economy Carbon | Calorific
, , , . Content | Value of
Min Max Min Max Min Max Min Max of Euel Fuel
Units k |/100 /100k
g/km g/ g/km | g/km | g/km | g/km / / gC0L/l kWh/I
m km m
Petrol (66%) 0.02 2.97 0.002 | 0.008 | 203.8 | 104.8 4,2 12.6 2,392 9.14
Diesel (34%) 0.16 0.80 0.001 | 0.212 | 231.0 94.8 3.3 11.0 2,640 10.01
LPG (0.09%) 0.03 0.31 0.002 | 0.004 | 140.0 | 139.5 As Petrol 1,665 6.60
LNG (0.0001%) As LPG As LPG As LPG As Petrol As LPG 6.00
CNG (0.0002%) As LPG As LPG 156.5 6.9494 2,252 2.32
Hybrid (0.047%) 0.0200 0.0021 22.8 2.1296 As Petrol | As Petrol
Electric (0.087%) N/A N/A 70.0 N/A N/ A N/A

-
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Key Parameters from MOT Dataset

Number of MOT

- Carsin PCA

I 879 - 67,792

[ 67,793 - 105,624
[ 105,625 - 137,418
[1137,419- 160,691
[ 1160,692 - 185,133
[ 1185134 - 218,959
[ 1218,960 - 246,257
[ 246,258 - 296,190
[ 296,191 - 346,363
I 346,364 - 707,230

Mean Odometer

- Reading (miles)

I 53,649 - 66,573
[ 66,574 - 70,098
[ 70,099 - 72,084
172,085 - 72,900
[ 172,901 -73,905
[ 173,906 -74,972
[ 174,973 -76,497
[ 76,498 - 78,247
I 78,248 - 79,722
I 79,723 - 81,761

Car Density
(cars/km?)

Bl 38-275
Il 276-57.2
[ 57.3-100.5
711006 -137.9
[1138.0-177.3
[ 1177.4-2211
[ 1221.2-2854
I 285.5- 4736
B 473.7-8926
B 892.7 - 2309.9

Proportion Diesel
Vehicles (%)
I 147 -26.8
[ 26.9 - 30.2
[ 303-315
[]316-326
[ 1327-336
[133.7-34.9
[]35.0-36.3
[ 36.4-37.9
[ 38.0-42.2
Il 42.3-54.3

Contains Ordnance Survey data © Crown copyright and database right 2012
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Mean Engine
Size (cc)

[ 1616 - 1700
I 1701 -1713
[ 1714 - 1724
[ 1725-1731
[11732-1745
[ 11746-1763
[ ]1764 -1776
I 1777 - 1789
[ 1790 - 1810
I 1811-1973

Mean Fuel
Economy (1/100km)
Il672-685
[ 6.86 - 6.89
[ 6.90 - 6.91
[]6.92-6.94
[ 16.95-7.00
[]7.01-7.086
[]7.07-7.09
I 7.10-7.21
I 7.22-7.28

Hl7.20-772

Mean Vehicle
Age (years)
Il 7.51-8.12
[ 8.13-8.43
[ 8.44-868
[1869-879
[ ]8.80-895
[ ]8.96-9.08
[]9.09-9.22
[ 9.23-9.44
I 0.45 - 9.61
I 0.62-10.24

Mean Distance
Travelled per
Vehicle (km)

N 7,410 - 10,528
[ 10,529 - 11,320
[ 11,321 - 11,493
[]11,494- 11,768
[ 111,769-11,911
[ 111,912-12,084
[]12,085 - 12,296
[ 12,297 - 12,460
I 12,461 - 12,697
I 12,698 - 13,295

Calculated for calendar year 2012

BRISTOL
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P

LDV Emissions by Post Code Area 2012

1

Mean NOXx

Emissions (g/car)
N 1,736 - 2,953
[ 2,954 - 3,283
[ 3,284 - 3,435
[[]3,436-3,575
[]3576-3,674
[ 13,675-3,765
[ 13,766 -3,894
[ 3,895 - 4,032
I 4,033 - 4,243
B 4,244 - 4,849

Mean PM10
Emissions (g/car)
I 65 - 128
I 129 - 152
[ 153 - 161

[ 1162-169
[J170-175
[ 1176-179 )

[1180-188 &
[ 189 - 194 ;
I 195 - 209
I 210 - 242

Mean CO,
Emissions (t/car)
B 1.16-1.62
Il 1.63-1.70
Bl 1.71-175
[]176-178
[11.79-180
[ J1.81-183
[ ]184-185
[ 1.86-1.89
I 1.90-1.93
B 1.94-1.99

Mean Energy
- Consumption (kWh/car)
*F I 5,484 - 7,996
I 7,997 - 8,413
[ 8,414 -8,630
[18631-8,766
[ 18,767 -8,876
[ 18,877-9,020
[19,021-9,119
[ 9,120 - 9,378
[ 9,379 - 9,540
I 9,541 - 9,929

Contains Ordnance Survey data © Crown copyright and database right 2012
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MNOx Emissions from MOT Data

Comparison with Road Transport Emissions (NAEI)

Total Road Transport
NOx Emissions
per PCA (tonnes)
I 103 -787
I 788 - 1369
[1370- 1672
[ ]1873-1953
[ 11954 -2223
[ ]2224-2675
[ ]2676-23342
[ 3343 - 4230
I 4231 - 5334
B 5335 - 10521

Total Road Transport
PM; Emissions
per PCA (tonnes)
B 7s5-73.0
P 3.1-965
[]96.6-116.5
[ 11166 -142.0
[ ]142.1-1578
[ J157.7-1840
[ ]184.1-2342
[ 2343-2933
I 293.4-2357.3
B :57.4-6985

Total Road Transport
CO;Emissions
‘per PCA (tonnes)
" ¥ 33135 -307,539
[ 307,540 - 425,901
[7]425,902 - 535,059
[ ]535,060 - 624,720
[ 624,721 -721,914
[ ]721,915 - 843,393
[ 1843,394 - 1,054,530
!Qf [ 1,054,531 - 1,316,803
N [ 1,316,804 - 1,623,931
I 1,623,932 -3243 722

1000 1500 2000 2500

500

R-squared= 0.87

2000
NOx Emissions from NAEI Data

4000 5000 000 10000

PM 10 Emissions from MOT Data

R-squared= 0.9

0 100 200 300 400 500 600
PWM10 Emissions from NAEI Data

700

C02 Emissions from MOT Data

R-squared= 0.89

0 500000 1500000 2500000
CO2 Emissions from NAEI Data
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D between CO, and key parameters}
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Socio-Demographics (2011)

Number of Persons per Postcode Area

I 22,071-241,185 [ ] 520,266 - 565,303
[ 241,186 - 319,307 [_] 565,304 - 650,118
[ 319,308 - 380,896 [0 650,119 - 737,239
[[1380,897 - 453,426 [ 737,240 - 973,895
[ 1453427 - 520,265 [ 973,896 - 2,191,953

Average Household Income (Elyear)

[ 24,082-27,295 [ 132,105 - 33,866
[ 27,296 - 28,187 [ 33,867 - 37,299
[0 28,188 - 29,229 [ 37,300 - 40,657
[[129,230- 30,551 [l 40,658 - 46,993
[ 130,552 -32,104 [ 46,994 - 55 880

Percentage Social Grade A/B

B 134-176[  ]256-26.8
N 17.7-20.0 [ 126.9-29.1
[ 20.1-22.2 [l 29.2 - 30.2
[ 22.3- 24.0 [ 30.3 - 32.2

25.5 [l 32.3 - 36.6

Percentage of Households with No Car

Il 124-156[  ]21.8-237
B 15.7-170[ ]23.8-259
[ 17.1 - 18.4 [l 26.0 - 28.1
[]185-21.0 [ 28.2- 34.6
[J211-217 -,7-

Population Density (persons/km®)

I 20-118 [ ]514-730
I 119-218 [ ]731-994
[T 219 - 299 [ 995 - 1,660
1300 - 422 [ 1,661 - 3,956
[ 1423-513 Ml 3,957 - 15,878

Mean Age (years)

Bl 325-368[ ]403-40.7
P 369-386[ 140.8-41.3
[38.7-39.2 [ 41.4 - 421
[ 139.3-39.6 MM 422-429
[139.7-40.2 M 43.0 - 45.0

Percentage of People Driving to Work

Bls1-272 [ ]410-417
B 273-352 [ ]41.8-427
[735.3-37.9 [ 42.8-436
[138.0-39.4 [ 437-449
[ 139.5-40.9 M 45.0-475

Average No. Cars per Household with Cars
I 1.183-1.454 [ ]1.589 - 1.602
[ 1.455- 1.512 ] 1.603 - 1.637
[ 1.513 - 1.533 [ 1.638 - 1.660

[11.534-1.565 [ 1.661 - 1.693
[ 11.566-1.588 M 1.694 - 1.757

Contains Ordnance Survey data © Crown copyright and database right 2012

From ONS Census 2011 and Experian
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Changes 2009-12

Change in
Number of

I 8983

MOT

Carsin PCA
-0
1719
[ 720 - 2545
[ 12546 -
g 7 [J3717-
Y [ 14658 -
[ ]5784-
[ 7423 -
I 0473 -
I 11401 - 24762

3716
4657
5783
7422
9472
11400

hange in
Mean Odometer
Reading (miles)
1757 -0
- 1177
[ 1178 - 1683
[T 1684 - 2020
[12021-2131
[12132-2263
[ 12264 -2417
[12418-2610
[ 2611 - 2855
[ 2856 - 3084

Change in

f, Mean Engine
. Size (cc)
Il -112.9--3.7
Il -36-
[-09-12
I 1.3-29
[13.0-5.1
[15.2-60
Bl6.1-77
[78-94
Ilos5-11.8
B 11.9-36.8

-1.0

Change in
Mean Vehicle
Age (years)
Il -0.08-0.00
[ 0.01-0.06
[ 0.07-029
[1030-037
[]o0.38-041
[ ]o.42-043
[lo44-045
[lo46

[ 0.47-0.50
Il 0.51-0.55
-0.66

N 0.1
Eos-
13-
[25-
[J40-
55 -
[e4-
I 107

Change in
Car Density
(cars/km?)

Il -1456-0.0
-04

1.2
24
39
54
6.3
10.6
-224

Il 225-2334

Change in
Proportion Diesel
Vehicles (%)
B 3.09-489
I 4.90-5.09
B s5.10-525
[]526-548
[ 15.49-559
[ 1]560-572
[5.73-5.92
[[715.93-6.01
I 6.02-6.31
I 6.32- 8.31

Change in

Mean Fuel
5 4 Economy (1/100Im)

I -0.503 -
I -0.232 -
I -0.222 -

_ [ ]-0.208

[]-0.214
[ J-021

1]
o

i

2

2

&

e
A,
Ty

9,
I
4‘ i}
(N4

e

[1-0.205 -
[ -0.201 -
I -0.195 -
Il -0.187 -

-0.233
-0.223
-0.215
-0.212
-0.209

--0.206
-0.202
-0.196
-0.188
-0.146

Change in
Mean Distance
Travelled (km)
I 416 - -257
[ 256 - -218
[ 217 - -194
[ -193 - 171
[]-170- -141
[ 1-140--111
[1-110--81

[ -80 - -58

I -57 - 20

Il -19-0
1 -262

Contains Ordnance Survey data © Crown copyright and database right 2012
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e The MOT dataset can reveal a number of
Interesting patterns within the limited vehicles it

represents.

 Links to socio-demographic data provide a new
perspective on emissions BUT significantly
Imited due to current spatial resolution.

* Potential for some revelation of longitudinal
changes In car ownership patterns and their

Impacts.

* At this level of analysis — emissions most
ge strongly linked to distance driven

BRISTOL
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Investigation of outliers

Vehicles <3 years old may be treatable through
other datasets, or longitudinal tracking.

Potential for improved datasets with location of
registered keeper at finer scale, body-type,
manufacturers emission and fuel consumption
figures.

Analysis with other transport datasets including DfT
accessibility statistics and census travel to work data

Linking with household energy usage (gas and
electricity) from DECC.
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m =- [Those Vehicle Parameter Relatlonshlpsl

The FURTHER people drive the LARGER the engine size

The HIGHER the proportion of diesel vehicles the BETTER
the fuel economy!

The FURTHER people drive the HIGHER the proportion of
diesel vehicles

The HIGHER the density of vehicles the LOWER the % of
diesel vehicles

The HIGHER the density of vehicles the WORSE the fuel
economy

The NEWER the vehicles the BETTER the fuel economy
The FURTHER people drive the NEWER the vehicles
The FURTHER people drive the HIGHER the CO,

BRISTOL



