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CO2 emissions related to vehicle traffic Climate Resilience 

Description 
and 
justification 

Vehicle traffic emissions are the fraction of greenhouse gas 
(GHG) emissions that can be affected by nature-based 
solutions in the urban environment.  

Definition CO2 emissions related to vehicle traffic (t C/y) 

Strengths and 
weaknesses 

+ Straightforward assessment of vehicle-related GHG 
emissions 
- Requires suitable data source for estimating fuel 
consumption 

Measurement 
procedure and 
tool 

1. Suitable available data source measuring the kilometre per 
person transport in the area should be identified, 
preferentially giving estimates of consumption of gasoline, 
diesel, ethanol and natural gas, the most common fuels used 
in car and rail transport (IPCC, 2006; Toledo & Rovere, 
2018).  
2. These consumed fuels, as well as potential consumed 
electricity by electrified rail systems, are converted to 
emission using emission factors for different fuels. Preferred 
method is to locate country specific net-calorific-values and 
CO2-emission factors, when available, but general default 
values are presented (IPCC, 2006). 
3. CO2 emissions related to vehicle traffic are calculated as 
follows: 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
= 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑢𝑢𝑢𝑢𝑢𝑢 𝑜𝑜𝑜𝑜 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑡𝑡) × 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑡𝑡 𝐶𝐶𝐶𝐶2 𝑡𝑡⁄ ) 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 (%) = 100%− ��
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 (𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎)

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 (𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏)
�× 100%� 

 
Emission factors for fuels, adapted from IPCC 2006 
Guidelines Vol 2. Tables 1.2 & 1.4. (IPCC, 2006):  

Petrol Diesel Ethanol Natural 
gas 
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t CO2/ t 
fuel 

3.07 3.19 1.91 2.69 

 

Scale of 
measurement 

District scale 

Data source 

Required data Fuel consumption data or travel distance data. In a 
community-scale study, only travel distance represented by 
amount of traffic measurements are seen feasible. 

Data input type Quantitative 

Data collection 
frequency 

Annually; at minimum, before and after NBS implementation  

Level of 
expertise 
required 

Low – requires ability to follow the calculation procedure  

Synergies with 
other 
indicators 

Possibility to combine with CO2 emissions related to building 
energy consumption indicator to obtain the total decrease 
due to NBS implementation 

Connection 
with SDGs 

SDG 11 Sustainable cities and communities, SDG 13 Climate 
action 

Opportunities 
for 
participatory 
data collection 

No opportunities identified 

Additional information 
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