
Zen and the Art of Rate 
Design

A Meditation on Time-Varying  
Rates (TVR)
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So, why the reference to 
Zen?

•

•
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A disclaimer •

•

•
•

•
• https://pv-magazine-usa.com/2022/05/26/the-making-of-a-clean-

energy-prosumer-part-one/

• https://pv-magazine-usa.com/2022/05/27/the-making-of-a-clean-
energy-prosumer-part-two/
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1. What is the regulatory 
framework that governs 
rate design?

•

•

•

•

•

•

•

•

•
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Controversies are intrinsic to 
rate design – its both art and 
science, with a fair bit of politics 
thrown into the mix 

•
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2. How do TVRs 
fit into the 
broad picture 
of rate design?
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The most common rate 
design is a flat volumetric 
rate with a modest fixed 
charge

The national average for the 
volumetric rate is around 15 
cents/kWh

The national median for a 
fixed charge is around 
$11/month

Popular rate designs include inclining block rates 
and declining block rates

Several utilities also offer 
demand charges

They may be based on 
coincident or non-coincident 
peak demand, which is 
measured in kW

TVRs have been around for a long time but are 
finally gaining traction



3. What exactly are TVRs?
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Rate designs in which the price of 
electricity varies by time of day and 
across seasons of the year

The basic and most popular TVRs are 
“static” rate designs in which the price by 
period and the periods are set in advance

The more advanced TVRs are dynamic in 
which the price may be known in advance 
but when it will be called is unknown

In the most advanced TVRs, neither the 
price nor when it will be called are known in 
advance 



TVRs span a wide spectrum  of rate designs
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Critical-peak pricing (CPP) and peak-time rebates 
(PTR) are mirror images 
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Real-time pricing are the most unpredictable TVRs 
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4. What are the 
guidelines for 
designing 
TVRs? 
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Well designed TOU rates should reflect the cost of service

They may contain 2 or 3 pricing 
periods

In a 3-period rate, make sure that 
the mid-peak period rate equals 
or is slightly less than the 
standard rate

The rates may vary across 
weekdays and weekends

They may also vary seasonally 

They may be static or dynamic
If dynamic, they may provide a 
“critical peak” pricing signal or a 
“peak time” rebate

They may be offered on an opt-
in or opt-out basis and, in rare 
cases, on a mandatory basis

https://energycentral.com/c/um/s
hould-time-use-rates-be-made-
standard-tariff



The latest utility to 
provide opt-out 

TVRs is PSEG Long 
Island NY

12



What price 
ratios should be 
offered on an 
opt-out 
(default) basis? 
Between 2:1 
and 3:1 is the 
ideal range.
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5. What should 
you do with 
TVRs?

14

Provide meaningful 
savings opportunities 

Have a short peak 
pricing period of no 
more than 5 hours

Offer choices to 
customers such as 2-
period and 3-period 

rates 

Continue to offer a flat 
rate or a block-

structure rate for those 
who don’t want to be 

on a TOU rate

Consider offering a 
demand charge mixed 
in with TOU rates, it will 
help lower the energy 

charges 

Make sure the rates 
create significant 

savings opportunities 
in the 5-10% range

Offer bill protection for 
Year 1

Provide customers 
information on how to 
save with the rates on 

your web portal 

Identify key loads in 
the house that 

customers can shift 
with minimal 
discomfort 



Offer customers a choice of rate designs that map out an 
“efficient pricing frontier”
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What have we learned 
after conducting scores 
of pilots with TVRs?
•

•

•

•

•

https://www.sciencedirect.com/science/article/pii/S1040619
017302750

•
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6. Do customers respond to TVRs? Yes, based on the 
meta-analysis in Arcturus   
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7. Do customers respond 
to TVRs in cold climates? 

•

•

•

• https://energycentral.com/c/em/does-price-
responsive-exist-cold-climates

•

https://www.sciencedirect.com/science/article/ab
s/pii/S1040619022000069

•

•

https://www.fortnightly.com/fortnightly/2017/05/
dynamic-pricing-works-hot-humid-climate
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8. The perennial question 
– should you do your own 
pilot?

https://www.sciencedirect.com/science/article/abs/pii/S104061902030
1494
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TOU rates have been proposed 
by PSE&G in New Jersey*

•

•

•

•

•

•
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The 2-period rate proposed by PSE&G in New Jersey 
during summer has a 3:1 ratio between peak and off-
peak rates   
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The 3-period TOU rate proposed by PSE&G in New 
Jersey in the summer has a 6.8:1 ratio between the 
peak and off-peak prices  
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Bill impacts of the 3-period rate prior 
to load shifting  
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Bill impacts of the 3-period rate with 
load shifting (source: Arcturus)
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9. What other questions need 
to be addressed as you move 
forward with TVRs?

•

•

•

•

•

•
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10. What should you not do 
with TVRs?
•

•

•

•

•

•
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11. What is the status of 
TVRs in the US?

•

•

–
–
–
–
–
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12. What is the geographical 
dispersion of TVRs in the US? 

•
•

•

•

•
•

•
•

•

•
• https://energycentral.com/c/um/how-should-time-varying-rates-be-

structured-households

• https://energycentral.com/c/um/what-national-landscape-rate-
design-context-pricing-electricity

•
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13. What TVRs are being offered in 
other countries? 
•

•

•

https://www.fortnightly.com/fortnightly/2017/02/impact-time-use-rates-ontario

•

•

•

•

https://www.energyregulationquarterly.ca/articles/time-of-use-rates-an-international-
perspectives#sthash.tNurCwB7.IH1irft2.dpbs

•

•
• https://energycentral.com/c/em/flexible-demand-denmark-conversation-claus-krog-ekman

• https://energycentral.com/c/em/flexible-demand-norway-conversation-matthias-
hofmann
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Denmark’s approach to tariff design  

30



Price response in Norway to peak-time rebates is much 
lower than in the Arcturus data base, possibly because 
all customers are already on real-time pricing  
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Octopus Energy’ 
Agile Tariff in 
Great Britain 

• Agile prices can spike up to 100 p/kWh any time - although a typical household in 
Winter '22-'23 paid around 35 p/kWh average.

• This tariff is best suited to customers who can shift large amounts of their energy use to 
avoid these expensive peaks, often by using smart home technologies like solar and 
batteries.
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14. What will the customer 
of the future look like?

•

•

•

•

•

•

•

•

•

•
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15. Can TVRs help lower the 
operating costs of electrification?

•

•

•

•
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16. Are TVRs a panacea? •

•

•

•

• https://energycentral.com/c/cc/do-customers-
understand-their-bills

•

•

•

•
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The 16 Questions – A Recap 
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
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What the Monk said 

•
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Biography 

•

•

•
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