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DEFs need to be both representative and conservative

1. Collects specific primary data 
directly from industry stakeholders

2. Tests representativeness by cross-
checking industry data against 
literature values

1. Accounts for uncertainty and 
variability in the data to avoid 
understating the true GHG intensity 
using Monte Carlo

2. Achieved by adding the standard 
deviation to the representative value

Conservative
Conservative value acts as safety margin by adding a 

risk adjustment to the fuel’s typical emissions intensity

Representative
Representative value reflects a fuel’s typical emissions 

intensity

Fig 1What does representative and conservative mean for DEFs?
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Solving for representativeness

Representative
DEF

If primary data greatly differs from 
literature average, use literature value

If primary data does not differ greatly 
from literature average, use primary data 

Solving for conservativeness

Primary industry data Compare Perform Monte 
Carlo simulation

Assessing uncertainty 
and variability in literature

Calculate standard 
deviation

Fig 2Statistical benchmarking: Step-by-Step

Literature values

Calculate 
Representative DEF

Sense-check 
calculation

Literature values

If unreasonable, validate
calculated DEF

If reasonable keep
calculated DEF

Drawing from primary 
industry data

Representative
DEF

Apply standard 
deviation to

Conservative
DEF



Representative 
DEFObtain primary industry 

data or data from a 
credible source as base

Conservative
DEF

A larger safety buffer leads to a 
corresponding increase in the final 

DEF figure

Compare with 
literature values

Add standard 
deviation to 

representative DEF

Perform Monte Carlo 
simulation to account 
for uncertainty in data

Calculate and validate 
representative DEF 

using literature 
benchmarks

1

2

3
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Going from representative to conservative Fig 3



Method limitations and opportunities for improvement 
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Based on available industry data and 
literature

Results depend on data breadth and 
quality

Prioritize ongoing data collection and 
regular updates

Statistical approach
Can smooth over rare outliers or inherit 
bias from input assumptions

Periodically review input data 

Clearly document assumptions

Dual reporting of representative and 
conservative values

May add complexity for stakeholders
Develop guidance and communication 
tools to ensure the method is 
accessible

Characteristic of the method Limitation(s)
Opportunities for 

improvement

Table 
1



Disclaimer: The information provided in this newsletter by Fonden Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping is based on selected public sources believed to be reliable but 

without a guarantee of accuracy, completeness or fitness for a particular purpose, and is subject to change without notice. This should not be construed as investment, legal, tax, or 

accounting advice. Readers are encouraged to make their own judgments and seek professional advice when needed. This information is provided without warranty or representation of 

any kind, express or implied. While every effort has been made to ensure the accuracy of the content, Fonden Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping shall not be held 

liable for any errors or omissions in the content, nor for any loss or damage arising from the use of it.

Subscribe to our Countdown newsletter on climate policy and the maritime sector 
published in a limited series format, focused on a specific policy. 

The current series, Countdown to IMO NZF, is looks at the historic regulations 
coming out of the IMO. Find more on the IMO NZF and read previous editions on the
Net-Zero Framework homepage.

https://mailchi.mp/zerocarbonshipping/countdown
https://www.zerocarbonshipping.com/imo-net-zero-framework
https://www.zerocarbonshipping.com/imo-net-zero-framework
https://www.zerocarbonshipping.com/imo-net-zero-framework
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