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EXECUTIVE SUMMARY

The aim of this document is to highlight the relationship between demand response and a circular 

can be an enabler for a circular energy network. 
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and tools to measure its own solutions and its clients’ circularity, Enel X now has the ultimate goal to 

measure how demand response programs can actually impact its clients’ circularity.

correlation.
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1 - INTRODUCTION TO DEMAND RESPONSE

in response to both grid or price signals.

of new physical power plants. Instead of turning on or ramping up another traditional supply 

therefore contributing to the reliability of the grid. Through this mechanism, participants get 
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understand its sustainability and circular economy features.
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through interruptibility programs: in case of demand peaks, utilities would contact customers 

1.

DID YOU KNOW? 
Until 2019, some European countries like Italy, Spain, Portugal, and Estonia were 
relying solely on interruptibility schemes to balance their grid systems.

disrupt, standard production processes. For this reason, in the 1980s, utilities started to shift 

communication and automated circuitry installed on water heaters, air conditioners, and 

swimming pool water pumps, mostly during summer or winter peak load2.

market and gradually began to incorporate economic dynamics as well, with the Federal Energy 
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utilities and aggregators to install their own meters. Therefore, demand response participants 

price-based demand response programs.

3

DID YOU KNOW? 
In the US, renewable installed capacity grew from 119.8 GW in 2008 (11% of 
total installed capacity) to 232 GW in 2017 (19.7% of total installed capacity)4.

Finally, throughout the 2000s, regulatory reforms and the increasing popularity of demand 

 

 

renewables intermittency and reducing renewables curtailment by integrating dynamic 
pricing systems.

 Enhancing the grid stability by aggregating load across multiple users able to 
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aggregators.

response resources, where they are primarily monetised5.

6.
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can enact fast-acting distributed energy assets when the system frequency drops to a certain 

grid against the challenges presented by increased renewable generation. This is one of two 

. 89

generation, consumption and storage units with the participation of commercial, industrial and 

10

10

demand and spread adoption of demand response. 

participants8,9

dynamics.
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11 12

11
12

11

to become part of [a] network of businesses that are enabling Ireland’s grid resilience while 

The demand response market is now taking shape in Italy too. In the latest Terna auction in 

restricted to consumption units only. With its demand management solutions, Enel X is able 

12. 
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2 

consumer awareness. 

DID YOU KNOW?
According to the International Energy Agency, by 2040 an increased diffusion of 
storage and digitally-enabled demand response could decrease renewable energy 

13.

To further understand the potential contribution of demand response to renewable integration, 

14. 

15

Through an increased diffusion of storage and digitally-enabled demand response, this curtailment 

2

2 2.

16

13
14
15

16



10

 SUSTAINABLE INPUTS

 SHARING PLATFORM
 PRODUCT AS A SERVICE: a business model in which the customer purchases a product in the 

 LIFE EXTENTION

 END OF LIFE
it in a new cycle through reuse, regeneration, recycling, etc.

inputs
Product as

End of life

DEMAND 
RESPONSE

Sus tainable
inputs

End of life Sharing

Product as
a service

Increased
product life

Value recovery

Optimal use

Circular Design

If you would like to know more about Enel’s and Enel X’s 

to the following links: 
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Use of renewable energy and material inputs that are 

lifecycles.

 

 

generation from solar and wind originally represented a double risk for grid operators and utilities, as:

 

time when the weather is sunny and consumers do not turn on air conditioning or heating, thus 

Inputs
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generation resources.

18

generation highly depends on weather conditions and cannot simply be turned on and off: what 

is being generated must be instantaneously consumed or stored, otherwise it will be lost. This 

end-users, drastically shortening the time to reaction and reducing renewables curtailment. 

technologies following a trend of cost reductions as production has ramped up in the last few 

decades, residential users as well are becoming increasingly independent from the grid. For this 

reason, demand response programs are creating new opportunities by enabling end-users, during 

18
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DID YOU KNOW?
In Europe, the energy storage market has almost doubled each year since 2015, 
registering a 49% rise in installed capacity in 2017 and reaching 1.6 GWh of 
online capacity. Mostly led by Germany and the UK, the storage market has also 
seen Italy emerging as “a rapidly growing market” in the residential sector19.20 21

19
20

21

a system that helps residential customers better manage self-generated solar energy and 

peak demand periods, switching-off from the grid and using the stored energy instead, 
20. 

21.
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Promotion of collaboration platforms putting in contact 

use of the asset.

 

 

 

users’ storage and self-generation capacity, thus building up a physical power capacity that 

work with the same mechanisms as a peer-to-peer energy sharing.

use of time-based rates and price-based programs to enable consumers to manage their electric 

energy use and costs. The adoption of time-based measurement and the diffusion of two-way 

accordingly. 

DID YOU KNOW?
In 2016, about 71 million AMI smart meters were installed in US households, 

22, ccompared to 
less than 1% in 200623 24. 

22
23
24
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to permit demand response aggregators to bid demand response on behalf of retail customers 
25. 

26. 

 28

29

demand response programs in Europe.

25
26

28
29

electronic meters, installing 19 million meters by 2019 and reaching a total of 41 million 

by 2021 . 

28. 
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31. 
32 33 34

 

30

31

32

33
34

30. 

32. In the second phase of the 

33, 34. 
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35 36  38

35
36

38

35. 

36

a battery capacity of 30kWh or more, offering a 6 kW bi-directional domestic charger that 

the batteries during peak periods . 

38. 
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Instead of selling the product, the company keeps 
ownership of the asset, thus designing the product for 

facility consumption and establishing a two-way communication between the customer and the 

aggregator or utility, demand response does not enable any physical asset to be sold through a 

The company design and manufacturing processes are 

wasting energy and material components of used assets, 

reparation, upgrading, remanufacturing or upcycling.

Set up of production and consumption systems where 

for new processes

responsibility on the smart meter end-of-life management.

Product as

End of life
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3 - THE IMPACT OF DEMAND RESPONSE ON COMPANIES 
ENERGY CIRCULARITY

performance in relation to a circular economy.



20
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inputs
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SUSTAINABLE INPUTS 
INDICATOR

SHARING 
INDICATOR

How is it calculated? It is the statistical correlation It is the ratio between the client’s 

response and the site total capacity 

What does it measure?

and is thus a national indicator

It aims to measure the client’s 
contribution to the creation of a 

Further considerations If the renewable energy generation 

these could either enhance 

correlation
assesses the client’s contribution 
to the renewable generation 
capacity in the country where the it 
operates
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Where:

 

 

 

between 0 and 2.

estimated for few selected countries. Enel X’s ambition is to regularly update and constantly 

Period in scope

-0.594415151 n.a.

Ireland 0.922161888 Increase

France n.a.

Increase
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SUSTAINABLE INPUTS INDICATOR (SII)
The correlation between demand response capacity and renewable electricity generation 

SII = 0.922161888 (correlation)

SHARING INDICATOR (SHI)

Ireland.

N. Total site capacity

1 1.2 1.1 0.944

2 9.9 6.8 0.691

3 6.8 4.6

4 16 9.4 0.585

DEMAND RESPONSE CIRCULARITY INDICATOR

N.
Indicator Indicator 

1 0.944

0.922161888

1.866

2 0.691 1.613

3

4 0.585
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SUSTAINABLE INPUTS INDICATOR (SII)

already consolidated in the late 2000s.

SII = -0.594415151 (no correlation)

SHARING INDICATOR (SHI)

N. Total site capacity

1 5,905.5

2 525.5 321.5 0.612

3 Education 204.6 125.0 0.611

4 Pharmaceuticals 554.6 258.0 0.465

DEMAND RESPONSE CIRCULARITY INDICATOR

N.
Indicator Indicator 

1

-0.594415151
2 0.612 0.612

3 Education 0.611 0.611

4 Pharmaceuticals 0.465 0.465
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DEMAND RESPONSE CIRCULARITY INDICATOR

N.
Indicator Indicator 

1 Ireland 0.944

0.922161888

1.866

2 Ireland 0.691 1.613

3 Ireland

4 Ireland 0.585

5

-0.594415151
6 0.612 0.612

Education 0.611 0.611

8 Pharmaceuticals 0.465 0.465

CROSS-NATIONS
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economy targets thanks to demand response.

If you would you like to be part of this challenge, 

please contact Enel X to understand how demand 

response can really make a difference 

circulareconomy@enel.com 
Enel X UK     eric.bakken@enel.com

Enel X Ireland  david.lynch@enel.com



UK
360- 364 City Road
London 
EC1 2PY
United Kingdom
E: eric.bakken@enel.com
T: +44 7948 760687

Ireland
Hanover Court
Erne St. Lower 
Grand Canal Dock
Dublin 2
Ireland
E: david.lynch@enel.com
T: +353 83 403 2768

www.enelx.com


