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But why?

The need for a causal understanding of changes in energy use
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Establishing causality is difficult

Observatory
1. Data Smart meter + X o s
(@)
2. SCale ﬂ=ZOOO+, t=5yr+ %ﬁsorz I\/\ob'

3. Method ?



Judea Pearl



Cockerills cause the sun to rise

ﬂ P(Sun | Crow)
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The sun causes the cockerill to crow

P(Crow | Sun)
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Confounders are the cause

P(Sun | Time) P(Crow | Time)
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Confounders are the cause

P(Sun | Time) @ P(Crow | Time)

P(Crow | do not (shine))
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'Smoking Gene'
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Smoke ——DTér—b-Cancer



Two energy examples of causality

1) Flexibility
2) Price elasticity



Interventions cause flexibility

System

Stresse® Lite

Intervention [“JEnergy Use



Interventions cause flexibility
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Prices cause demand changes
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Prices cause demand changes
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Energy price Energy use



Prices cause demand changes?
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Income
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Causality of price elasiticity

Weather Social norms

Central heating Portable heating
- gas + electricit
' - g3s) “ Q(Appliance u>s%

Occupancy Energy nzeds
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. edolf Energy Demand Observatory and Laboratory

vy and Forensics
Observatory Laboratories  Forensics
Non-intrusive, low-cost, Experimental, innovative, In-depth, qualitative,

validated, scalable controlled, problem led targeted, data led

(((.))) D Senslor
. trials
loT Appliances
& Sensors (((Q))) / @ High users

Mobiles
l | n=200 n<20
WLAN Surveys C;\D Heat by
— Flexible users
-l 2=
Smartl\/\e
Early adopters
n>2000 D Y adop
Engagement
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"Understanding human behaviour isn't rocket science

— it's harder"

Edward Tufte




Key takeaways

Weather  Social norms

. . .Appliance use
Occupancy Energy needs
[ ]
£ o °
Energy price
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Disposable income

helpful, but not trivial
fz.‘ 2. Observations

the more and longer, the better

3. Interventions

need careful planning and control
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