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THE CHALLENGE



IAM outputs are 
not a statistical 
sample

There are infinitely many 
futures. The project of 
modellers is to predict and 
compare feasible futures for 
consensus but the outputs 
should not be taken as a 
statistical sample of potential 
futures but a selected subset. 













PROPOSED SOLUTION: Machine 
Learning for Interpolation 

within Existing Scenario Output 
Space



Intended outcomes 

A LEARNED REPRESENTATION OF THE 
CONSTRAINED, MULTI-VARIABLES RESPONSE 

STRUCTURE OF THE SCENARIO SPACE, SUCH THAT A 
USER CAN INTERPOLATE WITHIN A FEASIBLE 

DOMAIN (RESPECTING JOINT DEPENDENCIES AND 
PLAUSIBLE OUTCOMES)

THE ABILITY TO ANSWER QUESTIONS LIKE WHAT 
HAPPENS IF X INDUSTRY DOES Y

A FIRST STEP TOWARDS ‘FILLING IN THE GAPS’ SO 
THAT WE CAN UPSCALE/DOWNSCALE FROM THE 

EXISTING IAM SPACE



Methods

Comparison between:

Traditional statistical 
method (Copula) 

More advanced 
machine learning 

techniques 
(Transformer, 

Conditional VAE) 







A Note on Internal 
Consistency



INITIAL RESULTS







POTENTIAL USE CASES



More efficient 
downscaling of 
global climate 

targets for both 
state and non-

state actors 

Exploration 
space for multi-

agent 
reinforcement 

learning

Increased 
ability to embed 

equity 
considerations 

into IAM 
constraints



Instead of taking the 
uncertain outcomes 
from the IAMs, maybe 
we could work from 
more real-world, past 
data from industry 
and align that to IAM 
outputs



What would happen 
if the transportation 
sector invested $1 
billion in EVs 
worldwide by 2030?
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