
The D etailed UserGu id e is pu blished on the D efraL oc alA irQ u ality M anagem entwebsite: https://laqm.defra.gov.uk/review-and-assessment/tools/emissions-factors-toolkit.html

M ac ro S ettings
EFT v10.1 uses macros to undertake the calculations. Please ensure that Macros are enabled.

S ou rc eID A irQ u ality M od elling

Road Type Em ission Rates

Traffic Flow B reakd own B y Vehic le

%H D V P M by S ou rc e

S peed (kph) A nnu alL ink

Em issions

No ofH ou rs S ou rc e A pportionm ent

L inkL ength (km )

Number of hours corresponding to the duration of the flow defined by the Traffic Flow. Selecting this option provides the relative percentage contribution from the

specified vehicle types for the pollutant(s) selected.

The length of the road link. Only required if annual emissions are being calculated.

Notes forUsers

When using Excel 2013, this can be found under: DEVELOPER > MACRO SECURITY > MACRO SETTINGS; for previous versions of Excel this can be found under: TOOLS > MACROS > SECURITY LEVEL > MEDIUM

Inpu tP aram eters O u tpu tO ptions

Speed in kilometres per hour for the specified traffic flow. This may be average or

specific speed relating to driving scenario being considered.

The range of speeds is between 5kph and 140kph. The tool will calculate appropriate

emissions depending on the maximum speed for certain vehicle types.

Selecting this option generates emissions of each pollutant per year for each

road link in kg/yr for all pollutant with the exception of Carbon Dioxide, which is

in tonnes/yr.

This option requires the length of each link to be specified.

User defined name or reference for a road. Does not have to be unique, although if

there are duplicate names and the data is to be used in detailed dispersion modelling,

this may cause errors. Up to at least 25,000 road links can be entered, or up to 200,000

road links, dependent upon selected output options.

Selecting this option provides outputs as total emissions as g/km/s for the

pollutant(s) selected.

This data format is suitable for inclusion in most detailed air quality models.

Percentage of Heavy Duty Vehicles.

Heavy Duty Vehicles encompasses Rigid and Artic Heavy Goods Vehicles and Buses /

Coaches.

All other vehicles, cars, vans and motorcycles are consider to be Light Duty Vehicles

(LDVs).

Selecting this option generates a separate output sheet showing particulate

emissions from Exhaust, Brake, Tyre and Abrasion.

There are seven options to choose from.

1. Urban (Not London)

2. Rural (Not London)

3. Motorway (Not London)

4. London - Central

5. London - Inner

6. London - Outer

7. London - Motorway

The urban categorisation relates to the DfT definition of an urban area with a population

of 10,000 or more.

The London road types are consistent with the area categories defined in the London

Atmospheric Emissions Inventory (LAEI). 'Central' corresponds to the Ultra Low

Emission Zone (ULEZ) area, whilst 'Motorway' denotes the M25 - other motorways in

London should be defined as 'London - Inner' or 'London - Outer' as appropriate.

Selecting this option provides outputs as total emissions as g/km for the

pollutant(s) selected.

The total traffic flow along a particular road for the time period of interest (from 1 to 24

hours).

Selecting this option provides outputs for each pollutant and vehicle type on the

road link. Emissions will be output in either g/km/s, g/km, kg/yr or tonnes/yr

dependent upon the pollutants and other output options selected.

If the Basic Split option is specified, then the emissions are based entirely on

the vehicle fleet compositions embedded in the EFT.



% Grad ient

Flow D irec tion

% L oad

B asic S plit

D etailed O ption 1

D etailed O ption 2

D etailed O ption 3

A lternative

Tec hnologies

Eu ro C om positions O u tpu t%

C ontribu tions from

Eu ro C lasses

S im ple Entry Eu ro

C om positions

P rim ary NO 2 Frac tion

Allows fleet input by %Petrol Car, %Diesel Car, %Taxi, %LGV, %Rigid HGV,

%Articulated HGV, %Bus and Coach, and %Motorcycle.

Traffic Flow Form at

Selecting this option allows Advanced Users to input User Defined Euro Classes and

Size Distribution information.

Available for all pollutants, i.e. NOx, PM10, PM2.5 and CO2.

This option is available for London and non-London areas.

Selecting this option provides outputs broken down into the percentage

contribution from each Euro Class within each Vehicle Class, for the specified

speed.

Only available for pollutants NOx, PM10 and PM2.5.

Selecting this option allows the user to output the fraction of primary NO2

emissions (f-NO2) for the provided input data.

Values are provided at the individual link level and also as a weighted average

according to the contribution each vehicle type makes to total NOx emissions

from traffic associated with all links entered as input. Weighted averages are

provided relative to the link lengths only if entered by the user for all links.

Selecting this option allows Advanced Users to input User Defined Euro Classes in a

simplified manner compared to the Euro Compositions Advanced option.

The User Defined Euro Classes as entered are applied to all pollutants, i.e. NOx, PM10,

PM2.5 and CO2.

Further changes to the User Defined Euro Classes and/or Size Distribution information

can still be made prior to running through use of the Euro Compositions Advanced

Option.

This Advanced Option is presently unavailable for the London area.

Assumes standard fleet composition for the selected road type. Only the % of HDVs is

specified.

Allows fleet input by %Car, %Taxi, %LGV, %HGV, %Bus and Coach, and %Motorcycle.

A d vanc ed O ptions: O u tpu t

The load of HDVs on the road link. Only required if emissions on links with variable HDV

loads are being considered.

The load should be 0%, 50% or 100%. If left blank, 50% load will be assumed.

The tool will calculate appropriate HDV emissions depending on the load entered.

A d vanc ed O ptions: Inpu t

Allows advanced users to input User Defined Alternative Technology proportions within

the fleet. This data format is suitable for inclusion in most detailed air quality models.

Allows fleet input by %Car, %Taxi, %LGV, %Rigid HGV, %Articulated HGV, %Bus and

Coach, and %Motorcycle.

The gradient of the road link. Only required if HDV emissions on links with gradients are

being considered.

The range of gradients is between 0% and 30%. If left blank, a 0% gradient will be

assumed.

The tool will calculate appropriate HDV emissions depending on the gradient and flow

direction entered.

The direction of flow on the road link. Only required if HDV emissions on links with

gradients are being considered.

The direction of flow should be Up Hill, Down Hill or Two Way Traffic. If left blank, Two

Way Traffic will be assumed with an equal flow Up Hill and Down Hill.

The tool will calculate appropriate HDV emissions depending on the gradient and flow

direction entered.



FleetP rojec tion

Tool

NO x A nnu alEm issions

Eu ro S plit

P M 10 A nnu al

Em issions Eu ro S plit

P M 2 . 5 A nnu al

Em issions Eu ro S plit

Selecting this option provides annual PM2.5 emissions outputs aggregated for

all links entered in the Input Data. Outputs are broken down into contributions

from each Euro Class within each Vehicle Class, for each Road Type.

Results are provided in tabular and graphical chart format.

Selecting this option provides annual PM10 emissions outputs aggregated for all

links entered in the Input Data. Outputs are broken down into contributions from

each Euro Class within each Vehicle Class, for each Road Type.

Results are provided in tabular and graphical chart format.

Selecting this option allows Advanced Users to project their user defined Euro

information for the Base Year (i.e. ANPR derived Euro fleet data) to a future Projection

Year.

The projection method assumes the future year Euro fleet composition has the same

difference in Euro classes as observed between the default base year profile and the

ANPR data.

Once the Euro projection is complete, users can then transpose the projected fleet to

the "SimpleUserEuro" sheet to be used as input for normal emissions calculations.

This Advanced Option is presently unavailable for the London area.

Selecting this option provides annual NOx emissions outputs aggregated for all

links entered in the Input Data. Outputs are broken down into contributions from

each Euro Class within each Vehicle Class, for each Road Type.

Results are provided in tabular and graphical chart format.



Footnote 1 :

Footnote 2 :

Footnote 3:

Footnote 4:

Footnote 5:

A Us erGu id e forthe EFT is available at: https : //laqm . d efra. gov. u k/review-and -as s es s ment/tools /emis s ions -fac tors -toolkit. html
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The L A Q M S u pportH elpd es kis operated by B u reau Veritas on behalfofD efra and the D evolved A d minis trations .

EFT v10.1 released August 2020

Emissions Factors Toolkit (Version 10.1)

The followingnotes are provid ed to highlights ome ofthe key as s u mptions and c hanges in EFT v10 , howeveritis highly rec ommend ed thatthe u s erread s

the EFT Us erGu id e in entirety to ens u re they are fu lly aware ofallrelevantd etails .

Vers ion 10 inc lu d es the followingc hanges :

-A d option ofC O P ERT 5. 3 N O x and P M emis s ions fac tors .

-O u ts id e ofL ond on, u pd ated d efau ltfleetas s u mptions , vehic le s ize d is tribu tions and Eu ro c las s c ompos itions for20 1 8 -20 30 in line withD fT and N A EI

projec tions .

-Upd ated fleetprojec tion method ology and refinementofthe u s erinterfac e forthe A d vanc ed O ption 'FleetP rojec tion Tool'thatallows u s ers to projec ttheir

u s erd efined Eu ro fleetinformation from a B as e Year(i. e. A N P R d erived Eu ro fleetd ata)to a fu tu re P rojec tion Year.

https : //www. gov. u k/government/pu blic ations /road -vehic le-emis s ion-fac tors -20 0 9

https : //naei. beis . gov. u k

https : //www. emis ia. c om/news /c opert-5-3-available-for-d ownload /

https : //www. eea. eu ropa. eu /pu blic ations /emep-eea-gu id ebook-20 19

The EFT v10 . 1 has been d eveloped on behalfofD efra and the D evolved A d minis trations by B u reau Veritas .

Ifyou req u ire fu rtherinformation ors u pportin u s ingthe EFT, then pleas e c ontac tthe L oc alA irQ u ality M anagementS u pportH elpd es k:

https : //www. lond on. gov. u k/what-we-d o/trans port/ou r-vis ion-trans port/mayors -trans port-s trategy-20 1 8 ?intc mp=4668 6

The EFT allows forthe c alc u lation ofvehic le emis s ions fac tors forN O x, P M 1 0 , P M 2 . 5 and C O 2 . Vers ion 10 inc orporates vehic le exhau s temis s ion fac tors and

fleetc ompos itions , withthe inc lu s ion ofEu ro 6 s u bc ategories . N O x and P M Emis s ions Fac tors are taken from the Eu ropean M onitoringand Evalu ation

P rogramme (EM EP )/Eu ropean EnvironmentA genc y (EEA )A irP ollu tantEmis s ion Inventory Gu id ebook20 19 (Footnote 1), whic his c ons is tentwiththe

EM IS IA C O P ERT 5. 3 emis s ion c alc u lation tool, releas ed S eptember20 19 (Footnote 2). Emis s ions Fac tors forC O 2 are thos e pu blis hed by the D epartment

forTrans porton 29 Ju ne 20 0 9 (Footnote 3). Emis s ions Fac tors have been c ombined withnew information on FleetC ompos ition on d ifferentroad types

c ollec ted as partofthe N ationalA tmos pheric Emis s ions Inventory (Footnote 4)and previou s information from Trans portforL ond on prepared as partofthe

L ond on M ayor's Trans portS trategy (Footnote 5), to allow totalemis s ions from a partic u larroad linkto be c alc u lated . The Q A s heetd etails alld ata s ou rc es

u s ed to prod u c e the EFT.

In ad d ition to the s tand ard emis s ions ou tpu ts provid ed forA irQ u ality M od elling(g/km/s ), Emis s ions Rates (g/km), orA nnu alL inkEmis s ions (kg/yror

tonnes /yr), s everal'A d vanc ed O ptions 'are available on the Inpu tD ata s heet. Thes e allow A d vanc ed Us ers to s pec ify u s erd efined Eu ro C ompos itions and

fleetc ompos itions forA lternative Tec hnologies , and O u tpu t% C ontribu tions from Eu ro C las s es , plu s the ability foru s ers to ou tpu tthe frac tion ofprimary N O 2

emis s ions (f-N O 2)forthe provid ed inpu td ata u s ingthe P rimary N O 2 Frac tion A d vanc ed O ption. There are als o N O x, P M 1 0 and P M 2 . 5 A nnu alEmis s ions Eu ro

S plitA d vanc ed O ptions , whic hou tpu temis s ions by kg/yr, broken d own by vehic le type and Eu ro emis s ion s tand ard , withc ontribu tions from failed c atalys ts

and D ies elP artic u late Filters (D P Fs )s plitou t. 'A d d itionalO u tpu ts 'are als o available provid ingemis s ions B reakd own by Vehic le, S ou rc e A pportionmentand

P M by S ou rc e (Exhau s t, B rake and Tyre W ear, and Road A bras ion).

Vers ion 10 als o allows u s ers to inpu tUs erD efined Eu ro C las s es in a s implified mannerthrou ghthe S imple Entry Eu ro C ompos itions option, the Us erD efined

Eu ro C las s es ofwhic hare applied to allpollu tants , i. e. N O x, P M 1 0 , P M 2 . 5 and C O 2 . A d d itionally, u s ers c an now projec ttheiru s erd efined Eu ro information

from a B as e Year(i. e. A N P R d erived Eu ro fleetd ata)to a fu tu re P rojec tion Year, throu ghthe applic ation ofa revis ed projec tion method ology. O nc e the Eu ro

projec tion is c omplete, u s ers c an then trans pos e the projec ted fleetto the 'S impleUs erEu ro's heetto be u s ed as inpu tfornormalemis s ions c alc u lations .

https : //laqm . d efra. gov. u k



A u s ergu id e forthe EFT v10 . 1 is available at: https : //laqm . d efra. gov. u k/review-and -as s es s ment/tools /emis s ions -fac tors -toolkit. html

Emissions Generation

The followingd oc u ments the c alc u lation proc ed u re forgeneratingthe vehic le emis s ions in g/km , g/km/s and kg/yearortonnes /year(pleas e s ee the Us erGu id e formore information).

NOx COPERT 5.3

Vehic le Type x Emis s ions x C ons tants x D egrad ation# x Fu el x E u ro C ompos ition x Road Type = g/km

Vehic le Type x Emis s ions x C ons tants x D egrad ation# x Fu el x E u ro C ompos ition x Road Type / (360 0 x hou rs ) = g/km/s

Vehic le Type x Emis s ions x C ons tants x D egrad ation# x Fu el x E u ro C ompos ition x Road Type / (360 0 x hou rs ) x linklength(km)x (360 0 x8 7 60 )/10 0 0 =kg/year

# D egrad ation in emis s ions d u e to ac c u mu lated mileage only c alc u lated fors ome petrolc ars and petrolL GVs .

NOx and PM COPERT 5.3
Vehic le Type x Emis s ions x C ons tants x Fu el x E u ro C ompos ition x Road Type = g/km
Vehic le Type x Emis s ions x C ons tants x Fu el x E u ro C ompos ition x Road Type /(360 0 x hou rs ) = g/km/s

Vehic le Type x Emis s ions x C ons tants x Fu el x E u ro C ompos ition x Road Type /(360 0 x hou rs ) x linklength(km)x (360 0 x8 7 60 )/10 0 0 =kg/year

CO2 TRL/DfT

Vehic le Type x Emis s ions x C ons tants x Fu el x E u ro C ompos ition x Road Type = g/km
Vehic le Type x Emis s ions x C ons tants x Fu el x E u ro C ompos ition x Road Type /(360 0 x hou rs ) = g/km/s
Vehic le Type x Emis s ions x C ons tants x Fu el x E u ro C ompos ition x Road Type /(360 0 x hou rs ) x linklength(km)x (360 0 x8 7 60 )/1 , 0 0 0 , 0 0 0 =tonnes /year

The followingd oc u ments the c alc u lation proc ed u re forgeneratingthe brake, tyre wearand road abras ion emis s ions forP M 10 and P M 2 . 5 in g/km and g/km/s .

PM10

Vehic le Type x B rake W ear Emis s ions x C ons tants x E u ro C ompos ition x Road Type = g/km
Vehic le Type x Tyre W ear Emis s ions x C ons tants x E u ro C ompos ition x Road Type = g/km
Vehic le Type x Road A bras ion Emis s ions x C ons tants x E u ro C ompos ition x Road Type = g/km
Vehic le Type x B rake W ear Emis s ions x C ons tants x E u ro C ompos ition x Road Type /(360 0 x hou rs ) = g/km/s
Vehic le Type x Tyre W ear Emis s ions x C ons tants x E u ro C ompos ition x Road Type /(360 0 x hou rs ) = g/km/s
Vehic le Type x Road A bras ion Emis s ions x C ons tants x E u ro C ompos ition x Road Type /(360 0 x hou rs ) = g/km/s
Vehic le Type x B rake W ear Emis s ions x C ons tants x E u ro C ompos ition x Road Type /(360 0 x hou rs ) x linklength(km)x (360 0 x8 7 60 )/10 0 0 =kg/year
Vehic le Type x Tyre W ear Emis s ions x C ons tants x E u ro C ompos ition x Road Type /(360 0 x hou rs ) x linklength(km)x (360 0 x8 7 60 )/10 0 0 =kg/year
Vehic le Type x Road A bras ion Emis s ions x C ons tants x E u ro C ompos ition x Road Type /(360 0 x hou rs ) x linklength(km)x (360 0 x8 7 60 )/10 0 0 =kg/year

PM2.5

P M 10 Exhau s t Emis s ions x 1 = P M 2 . 5 g/km

P M 10 B rake W ear Emis s ions x 0 . 4 = P M 2 . 5 g/km

P M 10 Tyre Emis s ions Emis s ions x 0 . 7 = P M 2 . 5 g/km

P M 10 Road A bras ion Emis s ions x 0 . 54 = P M 2 . 5 g/km

Data Sources See User Guide

Ricardo-E&E Fleetand E u ro C ompos itions (non-L ond on) rtp_fleet_projec tion_N A EI_20 1 7 _B as e_20 19r_v1 . 1 (withP H EV). xls x D eveloped forN A EI(M ay 20 19)
Fleetand E u ro C ompos itions (L ond on) (new)rtp_fleet_projec tion_TfL _L ond on_d ata_20 1 8 . xls x D eveloped forN A EIwithTfL inpu t(D ec ember20 1 8 )
C ons tants (S ize D is tribu tions and EGR/S C R Ratios )(non-L ond on) rtp_fleet_projec tion_N A EI_20 1 7 _B as e_20 19r_v1 . 1 (withP H EV). xls x D eveloped forN A EI(M ay 20 19)
C ons tants (S ize D is tribu tions and EGR/S C R Ratios )(L ond on) (new)rtp_fleet_projec tion_TfL _L ond on_d ata_20 1 8 . xls x D eveloped forN A EIwithTfL inpu t(D ec ember20 1 8 )
TreatmentofFailed C atalytic C onvertors (non-L ond on) rtp_fleet_projec tion_N A EI_20 1 7 _B as e_20 19r_v1 . 1 (withP H EV). xls x D eveloped forN A EI(M ay 20 19)
TreatmentofFailed C atalytic C onvertors (L ond on) (new)rtp_fleet_projec tion_TfL _L ond on_d ata_20 1 8 . xls x D eveloped forN A EIwithTfL inpu t(D ec ember20 1 8 )

N O x Fu elS c alingRates N A EI_Fu els c alingfac tors _20 14. xls x D eveloped forN A EI

P M Fu elS c alingRates Fu els c alingfac tors 20 1 8 . xls x D eveloped forN A EI

P M 10 to P M 2 . 5 C onvers ion - A s s u mptions u s ed in N A EI

A s s u mption allP M emis s ions s hown in EFT are P M 10 - P ers C omms

A lternative Tec hnology as s u mptions N A EI_Emis s ion_fac tors _for_alternative_vehic le_tec hnologies _Final_Feb_13. pd f D eveloped forN A EI

P rimary N O 2 Emis s ion Fac tors forRoad Trans port P rimaryN O 2_fac tors _N A EIB as e_20 20 _v2 . xls x D eveloped forN A EI

EMEP/EEA/EMISIA N O x and P M C O P ERT 5. 3 s peed emis s ion fac tors eq u ations 1 . A . 3. b. i-iv Road Trans portA ppend ix 4 Emis s ion Fac tors 2 0 19. xls x D eveloped by EM IS IA (S eptember20 19)

TfL A lternative Vehic le C O 2 S c alingFac tors 20 160 60 3_B V_Information. xls x D eveloped forL A EI(Ju ne 20 16)

TRL C vehic le emis s ions regu lated . xls D fT W ebs ite 0 7 /0 8 /0 9

Background Information



M ileage Rates (u s ed in d egrad ation c alc u lations ) fu els c aling. xls D fT W ebs ite 0 7 /0 8 /0 9

Change Control Date Issue Description of Change See User Guide
EFT 10.1 Releas ed A u gu s t20 20 1 P rimary N O 2 Frac tion Upd ated P rimary N O 2 fac tors to matc hthe lates tfac tors pu blis hed on the N A EI

2 P rimary N O 2 Frac tion B u gfix on c alc u lation ofprimary N O 2 frac tion

EFT 10.0 Releas ed A u gu s t20 20 1 D efau ltFleetS plit(non-L ond on) D efau ltfleetas s u mptions for20 1 8 -20 30 u pd ated in line withD fT (20 19)and N A EIprojec tions

2 D efau ltVehic le S ize D is tribu tions (non-L ond on) D efau ltvehic le s ize d is tribu tions for20 1 8 -20 30 u pd ated in line withD fT (20 19)and N A EIprojec tions

3 D efau ltEu ro C las s C ompos itions (non-L ond on) D efau ltEu ro c las s c ompos itions for20 1 8 -20 30 u pd ated in line withD fT (20 19)and N A EIprojec tions (inc lu s ive ofE u ro 6 s u bc ategories )
4 N O x and P M Emis s ions Fac tors A d option ofC O P ERT 5. 3 emis s ions fac tors

5 FleetP rojec tion Tool Upd ated fleetprojec tion method ology and refinementofthe u s erinterfac e forthe A d vanc ed O ption 'FleetP rojec tion Tool'

6 P rimary N O 2 Frac tion B u gfix on c alc u lation ofprimary N O 2 frac tion



S elec tP ollu tants S elec tO u tpu ts A d d itionalO u tpu ts A d vanc ed O ptions C lic kthe bu tton to:

A rea England(notL ondon)

Year 2018

Traffic Form at BasicS plit File Nam e:

FAL S E

S ourceID R oadT ype T rafficFlow % HDV S peed(kph) N oofHours L inkL ength(km ) % Gradient Flow Direction % L oad

P lease S elec tfrom the Following O ptions: ExportO u tpu ts

S elect'BasicS plit'or'DetailedO ption1 to3'or

'A lternativeT echnologies'above

NOx

PM10 PM2.5

CO2 Air Quality Modelling (g/km/s)

Annual Link Emissions

Emissions Rates (g/km) Source Apportionment

PM by Source

Save Output to New Workbook

Breakdown by Vehicle
Euro Compositions

Output % Contributions
from Euro Classes

NOx Annual
Emissions Euro Split

PM10 Annual
Emissions Euro Split

PM2.5 Annual
Emissions Euro Split

Primary NO2 Fraction

Simple Entry Euro
Compositions

Fleet Projection Tool


