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This is the power sector as we know it
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This is a more accurate picture of the power sector today
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Now, imagine the event in which there is a rapid deployment of DERs
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Research design

• DERs penetration raise questions about the very nature of the electric power 
industry What ultimately are its products? How should it price them? What 
business models should the industry be developing? (OEF, 104).

Problem

Our solution
• In the most extreme case, consumers 

would produce all the power their home 
need and store it until the time of 
consumption, effectively by-passing the 
utility.

• The issue of reliability for self-sufficient 
households would still remain. A pay as 
you go system would not reflect 
opportunity costs of new idle capacity.

• Traditional tariffs are inadequate in case 
of mass grid defection and in the 
presence of technologies where 
customers can best reflect their 
preferences

• We test the creation of an energy 
insurance market that enables 
household’s preferences for risks (from 
self-sufficiency) to be internalized and 
yet allow utilities to continue operating 
in the market using an alternative 
business model.
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What we propose

• Insurance exists in order to reduce or eliminate the 
cost to an individual who faces an adverse event (like 
the loss of power) for a price. 

• Utilities’ idle generation capacity, increased as a result 
of DER adoption, is repackaged and repriced as 
insurance. Asset transformation (Helms, 2016).

• Utilities would charge a fixed fee that would guarantee 
utilities a more stable revenue stream instead of 
relying on dynamic pricing, levying high prices during 
abrupt demand surges.

• Instead of selling commoditized kilowatt-hours (kWh), 
utilities would sell guaranteed services. 

In a nutshell

Utility offers 

an insurance 

to energy 

self-

sufficient 

households

Features
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Revenue model for the electricity firm (1)

Stylized demand for power from the Utility for a self sufficient household
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Revenue model for the utility (2)

Bundled/ 
subscription

Stylized demand for power from the Utility for a self sufficient household
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Changes from a tariff perspective (1)

Tariff structure/ value chain based on costs

Fixed costs

Variable costs

Generation 
costs

Losses

Ancillary 
services

Capacity

Network 
costs

Policy 
instruments

Tariff paid by 
customer 

without DER

Perceived 
savings

Upfront 
costs

Maintenance 
costs

Cost paid by 
customer with 

DER

**Adapted from NERA
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Changes from a tariff perspective (2)
Reliability and energy services

Tariff paid by 
customer 

without DER

Upfront 
costs 
home 

system

Maintenance 
costs

Electricity 
prices

Cost paid by 
customer with 

DER

Reliability service

Energy service

Network 
costs

Capacity 
payments

Losses

Generati
on costs 

Fixed 
cost

See this?

Unpaid 
reliability
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System vs individual, energy vs reliability, fixed vs variable

Network 
costs

Capacity 
payments

Losses

Renewable 
support

Tariff paid by 
customer 

without DG

Home 
system 
upfront 

costs

Cost paid by 
customers with 

DG

Reliability costs

Energy costs

Generation 
costs 

Insurance

Insurance

Home 
system 
upfront 

costs

Home 
system 
upfront 

costs

The proposed insurance 
market switches the focus 

from system reliability, 
where the desired reserve 

marginal is a technical 
decision, to a household’s 
valuation of preferences 

and risk aversion (an 
economic problem). 

Fixed 
cost/ 
payment

A

B

C

Insurance
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Changes from a market perspective
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Formalizing some assumptions in an conceptual Agent Based Model

A. Each household agent is characterized for 
its risk aversion, expected losses, budget 
and a probability of distribution.

B. The supplier provides a menu of three 
alternative contracts for households to 
select from. Each contract bundles 
combinations of prices and loss coverage. 

C. A household at t=0, starts with an even 
probability distribution (0.33, 0.33, 0.33)

Set up

1. At t=0 Household selects one contract and 
they are contractually bound to it for τ 
periods

2. During τ periods a household may face a 
random loss of energy, which may or may not 
be covered in full.

3. “Mistakes” are recorded: not the “right” 
contract for me.

4. After every τ periods, the supplier has the 
option of modifying the offerings and 
households of updating their choice. Updates 
in probability of distribution, unit prices 
(increase or decrease)

5. These set of contracts and choices, once 
again remain fixed for the next 300 periods.  

Model’s 
basic story

Dynamics
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Formalizing some assumptions in a conceptual  Agent Based Model

• We find that a stable market can 
exist, where prices converge to a 
long run equilibrium, and the 
distribution of choices made by 
households become stationary.

• Our results suggest that the creation 
of this market improves welfare as 
consumers transfer some of the 
inherent risk to the utility.

Results
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If you are interested


