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Overview of main new or updated 

elements

• Software improvements
– new and faster calculation kernel

– new functionalities

– user interface enhancements

• Methodology changes
– new pieces of methodology

• e.g. vehicle categories, methodological elements

– updated methodology

• e.g. energy balance, blends, lube oil 
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Software improvements
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More flexible data import file

COPERT 4 COPERT 5

File type Access .mdb file SQL compact

Storage size 7-10 years in one file 40 years in one file

Calculation time 2 min per year 10 s per year

File size Unzipped file Zipped file

4

• Data import file takes up less hard disk space, can handle 

complete time series and is faster to access



Enhanced user interface

• New and enhanced form functionality

• “Cancel” current run execution

• Flexibility in presenting results

• Enhanced results checking (implied emission factors)

• Several other visual and functional enhancements 

using DevExpress
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Form functionality (1/3)
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• Undo and redo buttons in each form for recent activities

• Direct import and export to Excel of specific form



Form functionality (2/3)
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• Copy and paste directly from form to Excel and vice versa



Form functionality (3/3)
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• Track changes

• Change entries to ‘default’ values (if any)



“Cancel” current run execution
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• Code execution is interrupted with no update 

of the results over previous run

• Useful when time-series are calculated and 

error is identified during execution

– User request since many years!



Flexibility in presenting results
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• Pivot tables can be customized to present 

results at any level of aggregation requested



Enhanced results checking
(Implied emission factors)
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• ‘Implied’ emission factor calculation is the standard 

method for checking results consistency



New software elements

• Flexible import from COPERT 4

• Updates notification

• Error reporting

• Online help file

• Ticketing for COPERT questions

• No serial number required
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Data import from COPERT 4

• Data Imported
– Vehicle structure

• Automated allocation to new categories

– All activity data

• C4 urban share 50-50 split to C5 Urban Peak and Off-Peak

– Country temperatures

– RVP

• Data not imported
– advanced selections (in progress)

• load, slope, CO2 correction etc.

– user data (e.g. any user-specific emission factors)

– fuel specifications, incl. statistical fuel consumption, due to 

new fuels structure in C5
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COPERT 4 COPERT 5
Sector Subsector Fuel Category Fuel Label Segment

Passenger Cars Gasoline <0,8 l Gasoline Unleaded => Passenger Cars Petrol Mini

Passenger Cars Gasoline 0,8 - 1,4 l Gasoline Leaded => Passenger Cars Petrol Small

Passenger Cars Gasoline 0,8 - 1,4 l Gasoline Unleaded => Passenger Cars Petrol Small

Passenger Cars Gasoline 1,4 - 2,0 l Gasoline Leaded => Passenger Cars Petrol Medium

Passenger Cars Gasoline 1,4 - 2,0 l Gasoline Unleaded => Passenger Cars Petrol Medium

Passenger Cars Gasoline >2,0 l Gasoline Leaded => Passenger Cars Petrol Large-SUV-Executive

Passenger Cars Gasoline >2,0 l Gasoline Unleaded => Passenger Cars Petrol Large-SUV-Executive

Passenger Cars Diesel <1,4 l Diesel => Passenger Cars Diesel Mini

Passenger Cars Diesel 1,4 - 2,0 l Diesel => Passenger Cars Diesel Small

Passenger Cars Diesel >2,0 l Diesel => Passenger Cars Diesel Large-SUV-Executive

Passenger Cars Hybrid Gasoline <1,4 l Hybrid Gasoline => Passenger Cars Petrol Hybrid Mini

Passenger Cars Hybrid Gasoline 1,4 - 2,0 l Hybrid Gasoline => Passenger Cars Petrol Hybrid Small

Passenger Cars Hybrid Gasoline >2,0 l Hybrid Gasoline => Passenger Cars Petrol Hybrid Large-SUV-Executive

Passenger Cars LPG LPG => Passenger Cars LPG Bifuel Small

Passenger Cars CNG CNG => Passenger Cars CNG Bifuel Small

Light Commercial Vehicles Gasoline <3,5t Gasoline Leaded => Light Commercial Vehicles Petrol N1-II

Light Commercial Vehicles Gasoline <3,5t Gasoline Unleaded => Light Commercial Vehicles Petrol N1-II

Light Commercial Vehicles Diesel <3,5 t Diesel => Light Commercial Vehicles Diesel N1-II

LDV segment structure

(from C4 to C5)



COPERT 4 COPERT 5
Sector Subsector Fuel Category Fuel Label Segment

Heavy Duty Trucks Gasoline >3,5 t Gasoline Leaded => Heavy Duty Trucks Petrol >3,5 t

Heavy Duty Trucks Rigid <=7,5 t Diesel => Heavy Duty Trucks Diesel Rigid <=7,5 t

Heavy Duty Trucks Rigid 7,5 - 12 t Diesel => Heavy Duty Trucks Diesel Rigid 7,5 - 12 t

Heavy Duty Trucks Rigid 12 - 14 t Diesel => Heavy Duty Trucks Diesel Rigid 12 - 14 t

Heavy Duty Trucks Rigid 14 - 20 t Diesel => Heavy Duty Trucks Diesel Rigid 14 - 20 t

Heavy Duty Trucks Rigid 20 - 26 t Diesel => Heavy Duty Trucks Diesel Rigid 20 - 26 t

Heavy Duty Trucks Rigid 26 - 28 t Diesel => Heavy Duty Trucks Diesel Rigid 26 - 28 t

Heavy Duty Trucks Rigid 28 - 32 t Diesel => Heavy Duty Trucks Diesel Rigid 28 - 32 t

Heavy Duty Trucks Rigid >32 t Diesel => Heavy Duty Trucks Diesel Rigid >32 t

Heavy Duty Trucks Articulated 14 - 20 t Diesel => Heavy Duty Trucks Diesel Articulated 14 - 20 t

Heavy Duty Trucks Articulated 20 - 28 t Diesel => Heavy Duty Trucks Diesel Articulated 20 - 28 t

Heavy Duty Trucks Articulated 28 - 34 t Diesel => Heavy Duty Trucks Diesel Articulated 28 - 34 t

Heavy Duty Trucks Articulated 34 - 40 t Diesel => Heavy Duty Trucks Diesel Articulated 34 - 40 t

Heavy Duty Trucks Articulated 40 - 50 t Diesel => Heavy Duty Trucks Diesel Articulated 40 - 50 t

Heavy Duty Trucks Articulated 50 - 60 t Diesel => Heavy Duty Trucks Diesel Articulated 50 - 60 t

Buses Urban Buses Midi <=15 t Diesel => Buses Diesel Urban Buses Midi <=15 t

Buses Urban Buses Standard 15 - 18 t Diesel => Buses Diesel Urban Buses Standard 15 - 18 t

Buses Urban Buses Articulated >18 t Diesel => Buses Diesel Urban Buses Articulated >18 t

Buses Coaches Standard <=18 t Diesel => Buses Diesel Coaches Standard <=18 t

Buses Coaches Articulated >18 t Diesel => Buses Diesel Coaches Articulated >18 t

Buses Urban CNG Buses CNG => Buses CNG Urban CNG Buses

Buses Urban Biodiesel Buses Biodiesel => Buses Biodiesel Urban Biodiesel Buses

HDV segment structure

(from C4 to C5)



COPERT 4 COPERT 5
Sector Subsector Fuel Category Fuel Label Segment

Mopeds 2-stroke <50 cm³ Gasoline Leaded => L-Category Petrol Mopeds  2-stroke <50 cm³

Mopeds 4-stroke <50 cm³ Gasoline Leaded => L-Category Petrol Mopeds  4-stroke <50 cm³

Motorcycles 2-stroke >50 cm³ Gasoline Leaded => L-Category Petrol Motorcycles 2-stroke >50 cm³

Motorcycles 4-stroke <250 cm³ Gasoline Leaded => L-Category Petrol Motorcycles 4-stroke <250 cm³

Motorcycles 4-stroke 250 - 750 cm³ Gasoline Leaded => L-Category Petrol Motorcycles 4-stroke 250 - 750 cm³

Motorcycles 4-stroke >750 cm³ Gasoline Leaded => L-Category Petrol Motorcycles 4-stroke >750 cm³

L-category segment structure

(from C4 to C5)



COPERT 4 files consolidation

(Many to one)
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• A single C5 file can store information from many C4 files

• C4 known issue of not able to store more than ~8 years in one file

• Process starts by creating complete time-series file in C5 and 

import first C4 file

• Other C4 files can then be imported in the same file to build 

complete time-series



Automated recognition of year 

during import
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• Years are automatically recognized during import

• User can alter year specification or decide not to import specific year(s)



New version “update” notification
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This functionality requires internet connection

• User is first informed about new version characteristics and decides 

whether this is to be installed or not



Error reporting
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Notification send to support@emisia.com

This functionality requires internet connection



Online help file
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http://copert.emisia.com

This functionality requires internet connection



Enhanced user support

• e-mail concern to: support@emisia.com

• Unique ID – ticketing 

• Multiple EMISIA experts can engage to 

resolve issue

• Tracing all answers and questions

• Fast and reliable support

Requirement: Do not modify the subject
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Methodology changes

23



New AEIG/C5 methodology elements
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• Calculation Framework

– Introduction of Tier 2 method and interface

– Entity mode in parallel to time-series mode

– Uncertainty estimation (under development)

• Energy, Fuels, and Lubricants

– Energy instead of fuel mass calculations

– Distinction between primary and end (blends) fuels

– Automated energy balance

– Enhanced fuel specs

– Lubricant consumption and specifications

• Vehicle Types and Emissions

– New vehicle structure 

– Bi-fueled vehicles

– New vehicle technologies

– Emission control technology level



Calculation framework
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Introduction of a Tier 2 method
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• Tier 2 method is proposed in AEIG for parties with limited experience 

and data availability to perform a detailed inventory

• Although this is not the recommended method, it maybe useful in cases

• Tier 2 usually comes up with higher total estimates than Tier 3 due to 

gross assumptions



Tier 2 method outline
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Limited input required:

• Environmental information (temperature and humidity)

• Statistical energy consumption (required for energy balance only)

• Vehicle stock and activity data (stock, activity, lifetime cumulative 

activity)

• A number of default assumptions are made (speeds, shares, evap

distribution, technology mix, …)



Entity mode calculation
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• Each ‘entity’ is and individual component of a ‘system’ for which a total 

calculation needs to be conducted. Example of entities:

• Example 1: Separate regions (entities) within a country (system)

• Example 2: Individual transport hubs (entities) within a logistics 

company (system)

• Energy balance is conducted at system level (9.2017 COPERT version)



Energy balance

Year 1

E
n

e
rg

y
  
  
  
  
  
 

b
a
la

n
c
e

E
n

e
rg

y
  
  
  
  
  
 

b
a

la
n

c
e

E
n

e
rg

y
  
  
  
  
  
 

b
a

la
n

c
e

E
n

e
rg

y
  
  
  
  
  
 

b
a

la
n

c
e

‘Time-series’ vs ‘entity’ mode
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Run: e.g. Country

Year 1 Year 2 Year 3 Year … Year 1

Region 1 Region 2

Run: e.g. Country

Energy balance

Year 2

Year 2

Region 3 Region…

Year …

Region 1 Region 2

Region 3 Region…

Time-series mode Entity mode



Inventory uncertainty estimation

• Methodology currently under development

• Quantified ‘error’ propagation calculations
– Final expression may be quality rather than quantity indicator

• Uncertainty range to final inventory value to be given 

per pollutant

• Minimum user input to be required
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Energy, Fuels, and Lubricants
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Energy consumption calculation
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• In consistency to IPCC guidelines, fuel 

energy instead of fuel mass calculations are 

conducted

• Fuels are distinguished to primary (statistics) 

and end fuel blends used by vehicles

• New primary fuels added (H2, electricity) and 

two grades for each of liquid fossil fuels 

(Petrol, Diesel, LPG)

• ‘Gasoline’ (AmE) renamed to ‘Petrol’ (BrE)



Primary and end fuels (blends)
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Petrol

E0

E5

E10
Diesel

B0

B7

E7X*

E85

E100

B10

B20

B30

B100

Petrol 1

Petrol 2

Diesel 1

Diesel 2

LPG 1

LPG 2

CNG

Biodiesel

Bio-EtOH

Bio-ETBE*

H2

ELE

Primary Fuels End fuels

*AEIG 2018 Version *Change from E70 to E75 in 9.2017 C5 version



Primary fuels: energy consumption

• Consistent to IPCC: Fuel sales in TJ for each primary fuel

• Two grades for major fuels: User-specific properties

• Addition of electricity and H2 as separate fuels
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Primary fuels 



• End fuels: User may define up to two different fuel 

blends per vehicle type, e.g. EX blends, difference 

between winter-summer, etc.

• Example: Petrol passenger car, Small, EURO 1 
– Blends energy share: First order estimate by the user,

e.g. 70% E5 and 30% E10 E5 consisting of 

• 5% vol. Bioethanol

• 95% vol. Petrol (Grade 1 and/or Grade2) 

– E10 consisting of 

• 10% vol. Bioethanol

• 90% vol. Petrol (Grade 1 and/or Grade2) 
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End fuels (blends)



From primary fuels to blends (end fuels)
Example E10 fuel
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Blend E10

Petrol

EtOH

Density, 

Energy Content

Other fuel specs

Density, 

Energy Content

Other fuel specs

Density (kg/l)

Energy Content (MJ/kg) 

and fuel specs

of end fuel used
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End fuel consumption
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Vehicle Energy 

Consumption Factor

(MJ/vkm)
×

Activity

(vkm)

Independent of end fuel, 

only depends on vehicle 

technology and operation 

conditions

=
End fuel 

energy 

consumption 

(MJ)

÷
End fuel 

energy 

content

(MJ/kg)

User input End fuel for 

specific vehicle 

type 

determined by 

user

=
End fuel mass 

consumption

(kg)



From end fuels back to primary ones to calculate 

GHG and fuel dependent pollutants (e.g. E10)
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E10 mass 

consumption

(kg)

Known 

properties from 

Step 1

Bio EtOH

Consumption

(kg)

Fossil Petrol 

Consumption

(kg)

CO2

HM, SOx, etc. 

Bio-CO2

(not part of total)

HM, SOx, etc. 



Automated energy balance

• COPERT 4

– fuel mass balance conducted by the user, most frequently 

by adjusting mileage

• COPERT 5
– manual energy balance procedure still possible but cumbersome 

for blends

– automated energy balance procedure available, adjusting mileage, 

blends share and exact blend ratio
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Energy balance principles

• Total energy sold in country and energy 

calculated need to match (energy balance)
– Primarily to correctly report GHG emissions

– It also affects activity per vehicle type, hence conventional 

pollutant totals also affected

• Total energy consumption per primary fuel 

needs to be respected
– Total end-fuel consumption energy should much total 

primary fuel energy

– Ratio of primary bio/fossil equals ratio of end-fuel bio/fossil
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Energy balance algorithm outline

1. Match primary fuel bio/fossil ratio

• Starting with least certain: Blends energy share per 

vehicle type modified
– E.g. an assumption of 70% E5 and 30% E10 may end up 72% E5 

and 28% E10)

• If previous step not enough: Modifying blend ratio per 

end-fuel
– E.g. an E5 fuel may end up as E4.5 fuel

2. Adjust mileage to match total primary energy 

consumption:
– Mileage adjustment corrects both fossil and bio, as the ratio is fixed
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Energy balance related forms (1/2)
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Total energy consumption 

of primary fuels sold in 

country needs to be 

provided and indication to 

perform energy balancing 

needed



Energy balance related forms (2/2)
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Possibility to first execute energy balance

and then to calculate pollutant emissions 

given, to save time if user needs to make 

additional modifications after first energy 

balancing



Reviewing energy balance (1/2)
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Both user specific and energy-balanced mileage available 

for user review



Reviewing energy balance (2/2)
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Both initial and final blend shares and ratios available for 

user review



Advanced fuel specifications

46

Extended list of HM included

Change in ‘default’ values over C4 reflects separate calculation of 

lube oil (next slide)



Lubricant consumption and specifications

• Lubricant consumption rate changes with vehicle age (lifetime 

mileage) 

• Lube oil content in different species

– In COPERT 4 it was assumed that a part of the HM emissions from fuel was 

actually from lubricant consumption – significant reduction of default values 

in fuel specifications in COPERT 5
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Energy, Fuels, and Lubricants
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Updated vehicle category naming (1/2)

• Engine capacity as such little 

relevant for consumption

• Easier to implement C5 in 

projections

• Segmentation may be found 

by ACEA or vehicle dealers
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COPERT 4 COPERT 5

<0.8 l Mini

0.8 – 1.4 l Small

1.4 – 2.0 l Medium

>2.0 l Large-SUV-Executive

COPERT 4 COPERT 5

Gasoline

Petrol N1-I

Petrol N1-II

Petrol N1-III

Diesel

Diesel N1-I

Diesel N1-II

Diesel N1-III

Passenger Cars

Light Commercial Vehicles

• Categories relevant to fuel 

consumption calculation

• N1-I: RW ≤ 1305 kg

• N1-II: 1305 kg < RW ≤ 1760 kg

• N1-III: 1760 kg < RW



Bi-fueled vehicles

• Most LPG and converted CNG cars can operate on both petrol 

and alternative fuel (bi-fueled)

• Bi-fueled cars activity split into neat petrol and neat alternative 

fuel
– Like two vehicles operating for less mileage 
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Bi-fueled

Cars

CNG/Petrol

LPG/Petrol



New vehicle types

• Fuel/energy consumption and emission factors still under 

development (AEIG 2018 version)
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Hybrid

Cars

Plug-in 

Hybrid Petrol

Diesel Hybrid

Electric

Cars

Battery 

Electric

Fuel Cell H2 

– Electric



Emission control technology level
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Category Fuel Euro Tech 1 Tech 2 Tech 3

Passenger Cars Petrol 4, 5, 6 PFI GDI

Passenger Cars Diesel 6 DPF DPF+SCR DPF+LNT

Heavy Duty Trucks Diesel V EGR SCR

• Emission control technology layer to distinguish between 

concepts with distinct emission behavior in same Euro class

• Initial values proposed, can be modified by the user



Enhanced L-vehicles list
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COPERT 4 COPERT 5

Mopeds and 

Motorcycles

L-category 

vehicles

-
Quads and 

ATVs

- Micro-cars

L-category vehicles

• Two categories completely missing 

from COPERT 4, coming in AEIG 

2018 version:

• Quads and ATVs: Petrol powered

• Micro-cars: 500 cc diesel powered



Consolidated hot emission factor function

• Pollutants covered NOx, PM, CO, VOC and fuel consumption

• New function adds flexibility

• Can accommodate fuel effects
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Status of Diesel LDV NOx EFs

• Diesel NOx emission factors for Euro 6 LDVs last revised in October 

2016 both for COPERT 4 and COPERT 5

– Objective: to fast address concerns on time for 2016 submission

• New version of the HBEFA published end of 5.2017. First observations 

compared to COPERT:

– Increased Euro 4 EFs by ~10% 

– Practically no change for Euro 5

– Similar level to revised COPERT Euro 6 (w. Tcorr – see below) but faster 

reduction for follow-up Euro 6 steps

• Inclusion of ambient temperature correction to diesel hot NOx EF 

introduced. 0/20oC correction up to 1.9 so very important.

– By introducing this correction for Northern EU countries may further 

increase mean NOx levels by another 10-50% for Euro 5
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Next steps on Diesel LDV NOx EFs

• Currently reviewing Tcorr from HBEFA, admittedly this is 

considered as “indicative and require further investigation” by 

HBEFA team.

– Still small sample of Euro 6 measured, new evidence is expected as RDE is 

coming

• Definitely no pressing need to change EFs for inventories in 

countries were average T is >15ºC.

– Temperature correction becomes significant for Euro 5 below 15ºC

• Cold start over-emission is negative in HBEFA, still marginally 

positive in COPERT.

• LCVs: COPERT 2016 Euro 5 update based on fast and dirty 

approach. No evidence on Euro 6 yet.

• Projections: COPERT expected improvements with Euro 6d-

temp, 6d  technologies lower than HBEFA expectations; no Euro 

7 included in any model.
56



Next steps

• COPERT 4 not going to be updated/maintained any more

• COPERT 5 version recommended for Y2016 submission

• Feedback important, please email us at support@emisia.com

• Current COPERT 5 version

– Already includes the new AEIG components

– Can handle complete time-series in one file

– Provides automated energy balance

– Consistent to IPCC guidelines and contributes to QA/QC your inventory

• AEIG/C5 methodology continuously being revised
– Diesel NOx issue being monitored
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Thank you for your attention!
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