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Introduction



Estrid Jonsson

• 3rd year student - MEng Civil and Environmental 
Engineering

• University of Aberdeen InternPlus Scheme – 6 month 
internship, 15 hours/week 

• Student travel to study emissions calculation 
methodology research project

University of Aberdeen Intern



What was the Challenge?



• Aberdeen 2040 target of achieving Net-Zero 
before 2040.

• Expanding reporting boundaries and baseline 
to include additional Scope 3 emission sources.

• Student travel to study emissions was identified 
as a key missing source.

• Sector guidance or calculation methodology 
not available

What was the Challenge?

Missing Data in our Emissions 
Profile



Final Calculation 
Methodology



Final Calculation Methodology

The final methodology is summarised in the table below

Regions
Starting 

Location
Travel mode

Number of 

Return Trips
Journey

Africa

Country 

Capital

Economy passenger, Long-haul 

flight

1

London then to 

Aberdeen

Asia
North America
South America

Oceania

Europe
Economy passenger, Short-haul 

flights

Home/UK
50/50 split, national rail and 

average car

Direct to 

Aberdeen



• Total emissions

• Total student population

• Total distance travelled

Results of Calculation
By using an agreed methodology, confidence in emissions data and trends is 
strong and can be used to measure the University’s progression towards net-
zero.



Development of the 
Methodology



Methodologies for Country Starting Point Locations

• Capital city

• Most populated city

• Mid-point

• Furthest away point

• Busiest travel points

• Airports

• Train stations

Country Capital
Most populated 

city
Geographical 

mid-point

Geographical 
furthest away 

point
Busiest Airport

Busiest 
Train 

Station

China
Beijing

7,790.7 km

Shanghai

8,859.0 km
7,600.5 km 9,367.5 km

Beijing Capital 
International 

Airport

7,785.7 km

France
Paris

969.9 km

Paris

969.9 km
1,251.4 km 1,665.6 km

Paris Charles de 
Gaulle Airport

957.9 km

Gare du 
Nord

967.6 km



• Capital city

• Most populated city

• Geographical mid-point

• Geographical furthest away point

• Busiest travel points

• Airport

• Train station

Methodologies for Country Starting Point Locations



Travel Modes – Initial Assumptions

Home/UK: 50/50 split between rail and car

• Initial assumption that 100% of students drive, however,  due to Aberdeen’s rail 
connections and sector assumptions, this was updated to a 50/50 split between 
the two methods.

Europe: Average passenger, short-haul flights

• At first, trains were considered as an option, but after a cost analysis and 
discussions within the sector, assuming all students travel by airplane was agreed 
to be more realistic.

Africa/Asia/North America/South America/Oceania: Average passenger, long-haul flight

• It was assumed that all students outside UK and Europe will fly.

The following travel modes were initially assumed in calculations



Travel Modes

Regions *Home – Scotland
**UK – England, Wales, 
Northern Ireland and the 
Crown Dependencies



• London School of Hygiene and Tropical Medicine

• Provided helpful surveys

• University of Strathclyde

• Airports in capital city 

o No collection of travel mode data from students 
outside of Scotland

• University of Plymouth

• Only looking at UK students, basing it on post codes

o They are calculating emissions based on average 
car and 4 trips per year

Sector Review / EAUC Contact
“…….. if there’s any studies concerning modes of travel based on student’s home country or something similar which would 
be helpful in the calculation of our student travel emissions……”



Sector Review - University of Edinburgh contact

• UK Domestic would travel by train - considering the relative numbers/ distances we're 
talking about (compared to international students), this didn't make a significant difference 
to the total amount of carbon produced

• Non-domestic would fly, and the flight was based on one return, direct flight, to the capital 
city of their home country.

o Received the student numbers by country (both actual and expected in future years) 
from the central Strategic Planning team.

o Didn't consider flight routing (e.g. Beijing - Edinburgh could be Beijing - Dubai - London 
- Edinburgh) which could add additional carbon, as there are too many variables here.

• Recommended the development of travel survey

Student travel emission calculation methodology



Number of trips

• Assumed 1 return trip (this may change following student surveys)

Emission factors

• Rail: National rail

• Car: Average car, unknown fuel

• Short-haul flight: Economy passenger, with RF*

• Long-haul flight: Economy passenger, with RF*

Change overs of flights

• All international flights will route via London

Final Assumptions
Following sector engagement and internal discussions, the following 
final assumptions were applied to the methodology:

*Radiative forcing (RF) is a measure of the additional environmental impact of aviation. These include emissions of nitrous oxides and water vapour when emitted at 
high altitude. Organisations should include the influence of radiative forcing RF in air travel emissions to capture the maximum climate impact of their travel habits. 
However, it should be noted that there is very significant scientific uncertainty around the magnitude of the additional environmental impacts of aviation. 



Impact of Updated Assumptions

Flight Routing through London instead of “as the crow flies”



Year

Capital to 

London to 

Aberdeen 

Methodology 

Emissions 

(tCO2e)

Percentage Difference Compared to Chosen Methodology

Capital Largest city
Geographical 

mid-Point

Geographical 

furthest-away 

point

Busiest 

Airport

2015/2016 7,174.97 -10.9% -8.5% -9.9% 7.4% -8.5%

2016/2017 7,529.61 -11.6% -9.2% -10.1% 7.9% -8.8%

2017/2018 8,519.82 -13.3% -10.2% -11.4% 8.8% -10.0%

2018/2019 8,798.06 -13.8% -9.9% -12.1% 8.9% -10.7%

2019/2020 9,046.67 -14.2% -8.6% -12.8% 9.5% -11.2%

2020/2021 8,421.34 -12.7% -6.6% -11.9% 9.3% -10.6%

2021/2022 10,364.13 -14.2% -7.5% -11.8% 12.0% -11.1%

Impact of Updated Assumptions

Flight Routing through London instead of “as the crow flies”



Impact of Updated Assumptions

Average Passenger Emission Factors to Economy Passenger 
Factors



Calculation Workbook





















Long-term Tracking and 
Comparison of Annual 
Emissions























Questions?



Regions
Starting 

Location
Travel mode

Number of 

Return Trips
Journey

Africa

Country 

Capital

Economy passenger, Long-haul 

flight

1

London then to 

Aberdeen

Asia
North America
South America

Oceania

Europe
Economy passenger, Short-haul 

flights

Home/UK
50/50 split, national rail and 

average car

Direct to 

Aberdeen
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