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Delta-EE’s Research Services help companies to get under the skin 
of the energy transition 
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Connected Home Service
The opportunities in the growing 

connected home market and how to 

capture them

Consultancy
Bespoke information, insight and 

support from energy experts

Distributed Power Service
How to succeed in the global distributed 

power market

Electrification of Heat Service 
Identify and capture the increasing 

range of opportunities from growing 

electrification of heat

Global Hydrogen Intelligence 

Service
How the global hydrogen sector is 

developing

Heating Business Service
How to evolve from selling individual 

products and commodities to become a 

successful home energy solution 

provider

Local Energy Systems 

Research Service
Understand and respond to the 

challenges and opportunities from the 

growth in energy communities, 

microgrids and

local energy markets

New Energy Business Model 

Service
Understand, identify and implement the 

most promising commercial 

opportunities from the

increasing disruption in the

energy sector

New Energy France Research 

Service
The trends and opportunities in France 

across the whole energy transition 

market

Energy Storage Research 

Service
Capturing the best opportunities for 

distributed energy storage

EV Charging Service
How to best develop position and 

activities to succeed in the rapidly 

growing eMobility market

Flexibility Research Service
Capturing opportunities in the growing 

demand side flexibility market

Gas Heating Service
What is the future of gas in buildings 

and how can you best capture the 

opportunities and respond to the 

threats?

Energy Insights +
How can we best use energy insights to 

enhance residential customer 

engagement and create

value for us and our

customers?

Use a combination of our subscription research services and 

bespoke consultancy projects to gather the information you need to 

ensure your business’s success in the energy transition.
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How local energy systems provide resilience

Introduction to Delta-EE

What is resilience

Microgrids and energy system resilience

Energy Communities and societal resilience

Q & A
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AGENDA
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What is resilience?

Resilience refers to ‘the ability of a system to 

anticipate and withstand external shocks, 

bounce back to its pre-shock state as quickly 

as possible and adapt to be better prepared 

against future catastrophic events’

Reliability, on the other hand, refers to the 

performance (avoiding failure) of the system 

under normal operating conditions

As we become more dependent on electricity, 

so resilience becomes ever more important 

to our daily lives and the overall economy.

In parallel, as the energy system becomes 

more complex with increasing amounts of 

intermittent generation so it becomes more 

likely that the system resilience will become 

more vulnerable.

The term “resilience” can also refer to 

societal or economic resilience.  

Whilst these issues should not be confused 

with the technical resilience of the energy 

system, they are at least indirectly related.
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In this webinar we are addressing the technical resilience of energy systems, as 

well as the economic or societal resilience

Is it just another word for reliability?
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Microgrids and Energy Communities

Microgrids

Microgrids provide technical system 

resilience.  That is, they can keep the lights 

on when the grid fails.  They can also support 

the grid during periods of stress and 

recovery.

This is in addition to the many other 

environmental and economic benefits they 

provide.

Energy Communities

Unlike microgrids, energy communities 

cannot provide system resilience, unless of 

course they are configured as microgrids.

But they can provide societal and economic 

benefits and support the local community 

where they are located
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Microgrids and Energy Communities provide different types of resilience; they can 

also be combined to provide both technical and societal resilience

Different kinds of resilience



MICROGRIDS AND ENERGY 
SYSTEM RESILIENCE
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As our dependence on intermittent generation grows and with ever increasing 

demand for electricity in all sectors, resilience is becoming ever more critical

Microgrids and resilience

Why the growing vulnerability?

Renewables are low carbon and already 

cost-competitive, but intermittent 

generation is not without its challenges

Why the growing need?

Electrification of heat, mobility and new 

demands such as home working

9

Why resilience is becoming so important
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The value of resilience

Quantifying 
resilience

A resilience metric 
indicates how resilient 
an energy system is. 

Performance-based 
metrics are often used to 

incentivise network 
investment

Valuing 
resilience

Determining the value of 
a resilience investment 
is essential in a cost-

benefit analysis.

The value of resilience 
involves an 

understanding of the 
direct and indirect costs 
by the service provider 

(DSO), the customer and 
society as a whole

Monetising 
resilience

Quantifying the monetary 
impact can both act as a 
regulatory incentive and 
provide a rationale for 

investment in resilience 
measures

It may take the form of 
penalties, rewards or 

compensation to those 
who suffer loss
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An understanding of the value of resilience is essential to investment decisions

A single US 
data centre 
outage results 
in average 
losses of $2 
million

A single outage 
in California 
resulted in 
losses around 
$2 billion

Hurricane 
Sandy resulted 
in losses of $65 
billion and 159 
lives

Quantifying, valuing and monetising resilience
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Valuing resilience from customer perspective
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Impact of outages varies by application and perceived value by region

Value of Lost 
Load (VoLL) to 
industrial 
customers is 
attributable to 
quantifiable 
business costs 
and is 
significantly 
higher than for 
residential.
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Compensation for Non-Delivered 

energy

◼ Utility pays between 10% and 200% of the 

annual grid fee as customer compensation for 

between 12 and 288 hours of interruption

◼ 12–24 hours: 10%

◼ 24–72 hours: 25 %

◼ 72–120 hours: 50%

◼ 120–192 hours: 100 %

◼ 192–288 hours: 150 %

◼ >288 (12 days) hours: 200 % (max €2000)

◼ Customer may also claim for damages for 

other events

◼ Exceptions for exceptional circumstances 

(e.g. storms) 

Monetising resilience
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Monetary incentives may comprise penalties, rewards, customer compensation or 

a combination of these
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What is a microgrid?

Microgrids are electricity distribution systems 

containing loads and distributed energy resources, 

(such as distributed generators, storage devices, or 

controllable loads) that can be operated in a 

controlled, coordinated way either while connected to 

the main power network or while it is islanded.

CIGRÉ C6.22 Working Group, Microgrid Evolution Roadmap
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A simple, but important definition

The most critical characteristic of a microgrid is its ability to operate independently (in island 

mode) in the event of grid failure
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Resilience as part of the microgrid value stack

SUBSIDIES

Legacy values (subsidies) are intended to 

encourage the uptake of renewable 

generation and reflect external costs such 

as carbon mitigation
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The Delta-EE report on LES business models identified four main value streams.  Providing 

resilience makes it more likely for the model to be viable

TARIFF RELATED VALUES

Values derive from avoidance of the 

respective cost component of the supply 

tariff which is being displaced; they cannot 

exceed that value

Is resilience alone worth the investment?

RESILIENCE

Local resilience 

provides a service to 

the consumers within 

the local system

System resilience 

helps to support the 

wider energy system

It is possible to 

provide both local 

and system 

resilience 

simultaneously

FLEXIBILITY VALUES

System values can be significantly higher 

than the simple avoidance of tariff 

components
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Resilience against natural disasters

15

Sendai University Hospital provided a resilient electricity supply to the hospital and 
accommodation throughout the tsunami event in 2011

Sendai University Hospital

Sendai
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Resilience against natural disasters

◼ Panasonic is leading in the 

design of the town with other 18 

partner business, universities and 

municipalities

◼ 600 houses equipped with

◼ Solar PV

◼ Battery storage

◼ Fuel Cell

◼ 400 apartments

◼ Planned for 3000 residents

◼ Commercial development with 

homes selling for ~$500,000

◼ Can meet 100% of household 

electricity needs

◼ Can support common services in 

surrounding area in emergency
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Inspired by consumer response to Great East Japan Earthquake

Key learning 
from Fukushima 
disaster was the 
public anxiety 
caused by lack 
of power and 
consequent 
lack of any 
information or 
guidance…and 
lack of street 
lighting!

Fujisawa Sustainable Smart Town

©   Image courtesy of Fujisawa SST Council
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Resilience against grid failure

◼ In some countries, remote 

communities have always 

been served by microgrids; 

it is often cheaper then 

building the long feeders 

from the national grid

◼ Australia goes even 

further; even where a 

conventional grid already 

exists, in some cases it is 

being abandoned in favour 

of microgrids.
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It may be cheaper and provide better resilience to defect from the grid, particularly for remote, 

vulnerable grids

For some 
customers in 
NSW, it costs 
$25,000 per 
customer per 
year, just to 
clear vegetation 
from the 
extensive 
feeders

One 1905km 
feeder serves 
just 335 
customers

Grid defection: avoiding high costs of line maintenance
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Resilience against grid failure

Resilience often provided by:

◼ Reinforcement; capital intensive 

particularly for remote 

communities

◼ DNO-owned back-up generation; 

high emissions and maintenance

Resilience as a Service 

(RaaS) project

◼ alternative to standby diesel 

generation for remote parts of the 

network. 

◼ uses low carbon generation 

(combined with BESS) on the 

distribution network to provide 

resilience services

◼ will also examine how to facilitate 

the market for these services.

The RaaS project will develop a method where advanced network control is 

combined with battery electricity storage, enabling local renewable generation 

to maintain supply during an upstream outage.
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Providing resilience to a remote community using energy storage and local DER

Resilience as a Service

Image source: OFGEM
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Microgrids provide technical resilience

■ As the European grid transitions to new energy, it is becoming more complex and volatile.  

■ We are becoming increasingly dependent on a resilient electricity system for mobility, heat 

and home working.

■ Conventional approaches to resilience are often costly and polluting; innovative alternatives 

including microgrids are being already being explored and encouraged by regulators across 

Europe.

■ We can therefore expect to see significant growth in microgrids providing resilience in the 

coming years.

■ This growth in microgrids can and should be used to enhance system performance and 

facilitate innovative business models including those represented by citizen engagement.

19

Resilience is a key component of the value stack



ENERGY COMMUNITIES AND 
SOCIETAL RESILIENCE
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Microgrids and Energy Communities

Microgrids

Microgrids provide technical system 

resilience.  That is, they can keep the lights 

on when the grid fails.  They can also support 

the grid during periods of stress and 

recovery.

This is in addition to the many other 

environmental and economic benefits they 

provide.

Energy Communities

Unlike microgrids, energy communities 

cannot provide system resilience, unless of 

course they are configured as microgrids.

But they can provide societal and economic 

benefits and support the local community 

where they are located
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Microgrids and Energy Communities provide different types of resilience; they can 

also be combined to provide both technical and societal resilience

Different kinds of resilience
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Two European directives for collective renewable energy 
prosumers in the Clean Energy Package  

Citizen Energy 

Communities (CEC)

EMD: Electricity Market 

Directive

◼ Participation of members that 

are in the proximity of the 

renewable energy project 

◼ Shareholders or members are 

natural persons, SMEs or local 

authority 

◼ Their primary purpose is to 

provide environmental, 

economic or social benefits 

rather than financial profits.

◼ Must include renewable 

generation 
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Renewable Energy 

Communities (REC) 

RED II: Renewable Energy 

Directive

◼ Open to natural person, local 

authorities that do not have to 

be in proximity 

◼ May include renewable 

generation and/or energy 

services that benefit members 

or shareholders. 
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Why supporting energy communities to provide societal and 
economic benefits, and what are they?

Economic benefits

◼ Revenue from local investments

◼ Savings on the energy bill

◼ Creation of high value local 
employment, services, and skills in 
communities

◼ Possibility for capital investment and 

co-ownership

Societal benefits

◼ Greater end-user understanding and 

engagement in programs around energy 

efficiency, energy poverty, energy 

security

◼ Enhances social fabric

◼ Participation and acceleration in the 

energy transition,

◼ Social and environmental fairness

23
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Community investment in renewable energy sources can 
offer a greater ROI compared to private investments

24

Rentability model for renewable energy investment exporting/supplying electricity in France**

The enhanced profitability 

derives from job creation and 

local services used by the 

community. Capacity invested 

yield revenues retained within 

the community.

Value not accessed by the 

community.

**According to a study carried out in France: https://energie-partagee.org/etude-retombees-eco/

*ROI: Return On Investment

https://energie-partagee.org/etude-retombees-eco/
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Why supporting energy communities to provide societal and 
economic benefits, and what are they?

Economic benefits

◼ Revenue from local investments

◼ Savings on the energy bill

◼ Creation of high value local 
employment, services, and skills in 
communities

◼ Possibility for capital investment and 

co-ownership

Societal benefits

◼ Greater end-user understanding and 

engagement in programs around energy 

efficiency, energy poverty, energy 

security

◼ Enhances social fabric

◼ Participation and acceleration in the 

energy transition,

◼ Social and environmental fairness
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How to support energy communities to provide societal and 
economic resilience?

Know the internal factors impacting the 

financial economics of energy 

communities 

Use tools supporting the social 

cohesion of a project, such as an 

energy justice framework

26
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We find social resilience at the heart of the internal factors 
impacting the profitability of Energy Communities

27

EXTERNAL

Regulation Readiness

Market Conditions

Demand

Available value streams

State of the competition

Innovation 

Policy & Regulation

Risks

INTERNAL

Governance dynamics -

partnerships & project 

creation

Customer motivation 

understanding

• Within the energy 

community,

• Between partners and 

energy communities

• With the wider energy 

system

Knowledge acquisition & 

diffusion

• Top-bottom

• Bottom-up

• Local: social norms & 

community identity

• Participation in the 

energy transition, social 

and environmental 

fairness

• Possibility for capital 

investment and co-

ownership, 

• Democratic 

governance, trust and 

confidence. 

Innovation 

• Business models
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To achieve partnerships with energy communities, 
incumbents need to foster trust and social resilience
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Applying an 
energy justice 
framework  
respecting three 
key principles 
can be a useful 
ensuring a 
positive impact 
on internal 
factors

3

Recognition

2

Procedure

1

Distribution
Even distribution of benefits and 

responsibilities on all members

Equitable procedures where all 

members  participate in decision 

making 

Fair representation of individuals 

to avoid any forms of domination

The three tenets of energy justice
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The future of Local Energy Systems combines technical 
resilience and social resilience enhancing  the values 
brought by and to energy communities to stakeholders
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Optimisation within the home, at 
the appliance level

Optimisation within the local 
energy system

Flexibility services at the 
distribution level (local 
constraints)

Flexibility services at the 
transmission level

✓ Increased self-consumption within 

the community and increased 

reliability of supply

✓ Better support to the grid and 

strengthen value streams accessible 

through flexibility services

✓ Improved comfort and additional 

benefits to houseowners: smart 

charging, remote control, monitoring

✓ Cross selling potential: new services 

can be brought within the community 

such as remote diagnostic
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Any questions?

Thank you for your attention

30

Type questions in the chat function
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Lodovica Di Deodato

Lodovica.DiDeodato

@delta-ee.com

Jeremy Harrison

Jeremy.harrison

@delta-ee.com

Rita Desmyter

Rita.desmyter

@delta-ee.com

Delta-ee Local Energy Systems Research Team

Delta-EE
Contacts for Local Energy Systems Research Service

For more details on this subject and the energy transition in general, please visit our web site or listen in to our regular 

programme of podcasts and webinars

www.delta-ee.com


