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The biggest challenge of our time

tmrow.com/climatechange
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The biggest challenge of our time

tmrow.com/climatechange



Distribution of recent lethal heat events Exposition to extreme conditions for > 20 days a year

Humans can’t survive in high temperature / 
humidity regions
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2°C = One covid a year
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We’re addicted to fossil fuels

Fossil fuels



● Energy is our ability to transform our environment.
Some measure it as GDP 🙂

● >80% of our energy comes from fossil fuels

The global economy is entering the most profound 
transformation in history, as we need to
reinvent >80% of the way we do things
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The biggest opportunity of our time



9

Watch out for the pitfalls

● Rebound effect: new technologies almost always induce 
more usage, thus more emissions

● We need to make sure we accurately measure and restrict 
emissions associated to increased usage.

Carbon accounting needs to be ubiquitous, standardised and 
enforced



“ the real danger is when companies and politicians 

are making it look like real action is happening, 

when in fact, almost nothing is being done apart 

from clever accounting and creative PR “

10

- Greta Thunberg, July 23rd 2019, Paris
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Zero Emission Vehicles
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Using average carbon intensity

Location-based

Using “Guarantees of Origin” or RECs

Market-based approach

Meaningfully measuring the climate impact of electricity use

Challenges with having both:

● 2 methodologies means
two consumers can claim
the same greenness

● Doesn’t match up with 
taxpayers’ intuition

● Granular GOs (hourly) 
duplicates the location-based 
method

Market-based is a subsidy system, 
not an accounting system.
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CITIES x Tomorrow

tmrow.com



Getting rid of fossil fuels..

ELECTRIFY

ALL THE THINGS!
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to map the world’s electricity emissions, in real-time

- 5000 daily active users, 100% organic
- >1300 github contributions with >90 country integrations
- Used in TV debates, classrooms, universities, by policy makers..

In 2016, we built      electricitymap.org

https://github.com/tmrowco/electricitymap-contrib


http://www.youtube.com/watch?v=2lfehXp0gz4


CITIES research: computing the
marginal origin of electricity
Use case: when I charge my EV, 
where does that electricity come 
from?

Power plants are dispatched by 
increasing cost

When electricity demand is increased, 
the first power plant to increase its 
production is cheapest that has spare 
capacity

We call that power plant the marginal 
power plant.

Problem: the dispatch order is secret
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Computing the marginal origin of electricity

dX = f(z) + g(z)dL

Changes in local generation (or import)
from one hour to the other

due to changes that are independent of 
changes in local demand

(changes of temperature, wind speed, cloud coverage…)

due to changes in local demand

marginal emission factor
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1/ Create a linear model to reconstruct changes over time dX

Use z as a feature vector (wind speed in each area, market prices in each area, etc..).

2/ Fit for both changes of local generation and import/exports for each zone

L1 regularization is used to select only the relevant features in z (we have >500 features)



Trying to reconstruct the past (examples)
generation interconnectors
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N-th order correlations
Assumption: an increase in import from zone A is equivalent to an increase in demand in zone A

Using a slightly adjusted flow-tracing method (not explained here), one can compute the nth-order matrix.

Some Finnish 
marginal electricity in 
Denmark!
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Marginal origin of electricity in East Denmark
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Application1: where to install renewables?
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Application2: optimising time-of-use of electricity
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Google’s energy journey towards 24/7 carbon-free
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Preliminary results



Our ambition is to enable a
data-driven transition to a low-carbon future

What data are you using to power your 
transition?
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Democratising climate action
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