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INTRODUCTION

Net Zero is a very different 
concept from the old 
fashioned “generate, 
dispatch and deliver” model 

that has guided our energy system 
to date. At the heart of Net Zero is 
productivity, doing more with less 
and reengineering business incentives 
away from “more” to “better”. Our 
optimism for the future lies with 
our vision that Net Zero is not only 
a climate imperative, but also must 
drive significant modernisation, 
unlock greater productivity and 

deliver full system cost reductions and 
operational efficiencies for the benefit 
of consumers, the economy and  
the planet.

We also recognise that, while the 
decarbonisation destination is pretty 
clear, the pathway towards Net Zero 
will be messy. Policy, regulatory and 
industry responses will need to be 
recalibrated and flexible in the face of 
new opportunities, new challenges, 
new evidence and experiences of the 
interaction between carbon, capital, 
capacity, cost and consumers.

CAPTURING THE 
DECARBONISATION DIVIDEND

The energy system has reached a 
crucial crossroads. The deployment 
and utilisation of varied renewable 
assets has shown that renewables can 
perform, that the system can manage 
the change in the characteristics 
and behaviour of these new assets 
and that there are investors and 
developers with confidence in the 
future of the decarbonisation journey.  

However, we are at the foothills 
of the decarbonisation journey with 
mobility and heat still in front of us 
and this is the time to design our 
system around a new exciting and 
modern energy world – and capture 
the Decarbonisation Dividend.

We have a choice – do we 
continue trying to squeeze a new 
system, with different characteristics 
and new potential, into our old 
fossil fuel market design? Or do 

we recognise that decarbonisation 
offers us significant advantages over 
the old system and change how we 

The Crossroads

The nature of Net Zero

At the heart of Net Zero  
is productivity, doing  
more with less and  
re-engineering business 
incentives away from 
“more” to “better”

design, shape and regulate the sector 
going forward to capture these 
opportunities?
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EXECUTIVE SUMMARY

We are still designing our 
system around a few traditional 
energy players shaped around a 

vanilla top-down system  
with the customer at the end  

of the “plug”

To deliver Net Zero requires a philosophical change in how we look 
at the energy system from a consumption model to an optimisation 
model, driving value rather than commodity, fully utilising capital 
rather than wasting it and most importantly recognising, rewarding 

and incentivising consumer and demand side optimisation. 
With the potential for millions of assets, generation, storage and hedging, 

we need to unlock the value and potential of a much wider group of players – a 
consumption model will stand in its way.

DOING MORE FROM LESS: 
FROM CONSUMPTION  
TO OPTIMISATION  

All regulatory and policy actions should  
be guided by optimising the Five Cs,  

measured against the full system costs

Optimising the Five Cs: Carbon, Customers, Costs, Capacity & Capital
To reach Net Zero we need to 
replace the trade-offs posed by  
the trilemma with a set of  
efficiency ambitions accelerating 
decarbonisation through 
optimisation. This requires a 
changed mind-set from how much 
we can produce, to how best we can 
use all the resources efficiently. At 
the heart of optimisation is a fully 
costed system that breaks down the 
current silos and throws a light on 
how carbon and costs are moved 
from one player to another with the 
customer and the planet picking up 
the pieces. 

Fully costing the whole system 
will be particularly important when 
decarbonising heat.

Optimisation requires a new set 
of incentives and market pressures 
to unlock new assets and actions – 
delivering More from Less.

Fully 
Costed 
System

Drive out 
Carbon

Reward 
Customers’ 
Actions & 

Assets

Reduce 
Whole 
System 
Costs

Maximise  
Utility of all 
Capacity on  
the system

Unlock &  
Sweat the 

Capital 
throughout 
the system

Optimising the Five Cs  
of a Fully Costed System
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EXECUTIVE SUMMARY

THE DECARBONISATION 
DIVIDEND
There is an exciting prize at the end of the journey to Net Zero – A Decarbonisation 
Dividend. These recommendations aim to deliver on some of those dividends 
driven by optimisation not consumption – and spreading the joy to citizens too. 

Dividend Barriers Challenge Recommendations

Drive out Carbon

A Modern, Climate-Safe 
Energy System
Low carbon solutions quickly 
squeezing out fossil fuels 
throughout the system

Fossil Fuel Bias
There are still far too many 
cases of fossil fuels taking 
priority and discriminating 
against low carbon options

Restack the Deck
What measures are needed
to give priority to low carbon
and drive out the inbuilt
“bias” towards fossil fuels

Carbon Busting
Clarity of direction, changed
incentives, and significantly
increased barriers to
defaulting to fossil fuels

Reward Customers

Crucial Value for 
Customers
Customers and their actions 
will become a growing and 
ultimately a critical part of 
the energy system with so 
much more value flowing in 
their direction

Designed around Supply of 
Energy, not Demand
The customer is still the 
victim and has limited access 
to the assets and actions that 
enable value to flow in their 
direction

Access to Assets and  
New Services
How to release the capital 
all customers need to 
access and benefit from 
decarbonisation assets

Demand is Equal to Supply
In a fully costed system, 
customer demand is of equal 
value to supply and can 
be unlocked through new 
market design and new asset-
based services

Whole System Cost

Reduce Costs
All actions and policies to 
account for and reduce 
whole system costs and 
allow for value to flow across 
the silos of today

Silos Capturing Value
Policy and regulation 
consider and cost the system 
in silos and do not “trust” the 
power of demand actions

Squeezing Value from  
the System
Complexity of fully costing 
the system and assessing  
the impacts of one actor  
on another

Accountable for Full 
System Costs
All policy, regulation and 
markets need to account 
for full system costs with a 
value to avoided costs to 
the system and consumer

Maximise Capacity

Doing More With Less
Optimise the capacity 
on the system increasing 
the productivity of assets 
and focus as much on the 
processing of energy as its 
production

More is More & Siloed 
Actions
The system is designed 
around rewarding the 
quantity of a commodity 
not the value of services or 
functions provided

Changing to More  
with Less
Moving from a consumption 
to an optimisation model 
reflecting the new assets and 
actions required to turn the 
commodity into a utility

From Commodities  
to Service
Incentivising outcomes 
not inputs through 
valuing services not the 
commodities and driving 
risk into businesses not 
sitting with consumers

Unlock & Sweat Capital

Accelerate Investment & 
Maximise its Utility
Efficiently use all assets on the 
system, unlocking significant 
investment and reducing 
waste

Artificial Silos
Silos preclude revenue 
stacking, while rewarding 
wasted energy and not 
unlocking investment in 
serious system gaps

Capital not Commodities
How to unlock capital in 
a most efficient manner 
delivering the appropriate 
assets designed around the 
system needs

Deepen Support & Build 
the Market
Focus support on immature 
technologies while 
underpinning the open 
market
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ReCosting Energy has aimed to question the changing nature of the 
cost, value and price of our new decarbonised energy system. This 
is a very big subject and we do not have all the answers. However, 
we have developed some key principles that need to guide policies, 

regulation and practices, and made specific recommendations that can assist 
with unlocking the value in the new system.

The changes that we need to respond to
The energy system will move from 400 key players to over 50 million actions 
and assets, all interacting with each other, creating a dynamic, diverse, 
distributed system that will require a very different approach to market design, 
regulatory practice and consumer experiences.

The Future Realities
•  The Cost: The cost of the future energy system sits around capital assets

not traded commodities, and the required decarbonisation assets sit not just 
in the North Sea but in every home and business such as EVs, heat pumps 
and solar panels. The value of the commodity itself is going down in price 
and will continue to, reducing the ability of any capital asset to be unlocked 
through this volatile and “cheapening” commodity.

•  The Value: Instead of being derived through the value of the commodity,
value is created through competition between demand and supply, with
rewards emanating from how best to add value, reduce consumption of the
commodity and build smart systems.

•  The Price: A commodity “sell” is not able to unlock the assets that need to
sit throughout the system and the price charged needs to be shaped around 
services that incentivise less energy consumption not more.

The Challenge: A New Cost, Value & Price

Blended Assets Varied Business ModelsMulti-Actor 
Management

MIND THE
VALUE GAP 

MIND THE
VALUE GAP 

Free feedstock, high  
CAPEX, low OPEX

NEGA 
WATTS

Demand and Supply 
equally valuable

SOFTWARE

Tailored Services & Products 
replacing commodity pricing

Blended Assets & Services 
the new VALUE

Consumer Models changing  
how energy is PRICED
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Capital Assets changing the  
COST base of energy 

throughout the system
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How to Unlock the Decarbonisation 
Dividend
Optimisation not Consumption
As the heart of our work is that we need to decouple the decarbonised 
system from that of fossil fuels due to their different functionality, character 
and system needs. Net Zero itself demands a very different set of objectives 
– one of optimisation not consumption. So, our overall framing is one of
optimising carbon, customers, costs, capacity and capital moving from a linear
consumption model that rewards quantity of energy consumed to one of whole
system optimisation.

Carbon Busting
There are far too many hidden and quite large pockets of fossil fuel bias sitting 
throughout the current system that needs to be addressed and we highlight 
some of these areas for focus. But ongoing identification and correction of 
where the old design is benefitting fossil fuels needs to be addressed. In addition, 
government can make the timeframe for the destination clearer to help reduce 
cost of capital and unlock greater investment throughout the system.

Fully 
Costed 
System

Drive out 
Carbon

Reward 
Customers’ 
Actions & 

Assets

Reduce 
Whole 
System 
Costs

Maximise  
Utility of all 
Capacity on  
the system

Unlock 
Capital 

throughout 
the system

The Five Cs of a Fully 
Costed Energy System

Overview of All Recommendations

Reward Customers Reveal Value Unlock Investment

More from Less
From Consumption to Optimisation

Reward 
Customers

System 
Changes

From Supply 
to Demand

Carbon Busting 
From Fossil to 

Net Zero

Fully Costed 
From Silos to 

Whole System

Deep Digitalisation 
From Brawn 

to Brains

Citizens’ Dividend 
From the Few 
to the Many

Unlock 
Consumer & 

System Value

From 
Commodities 

to Services

Stop Passing 
the  

Buck

From 
Spreading 

Risk to 
Owning Risk

Start the  
Heavy  
Lifting

From Mature 
to Immature 
Technologies

Move to  
Market 

Solutions

From 
Subsidies 

to the  
Market

EPISODE 
ONE

EPISODE 
TWO

EPISODE 
THREE

Objective

Outcomes 

Building 
Blocks
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Whole System Costings
This principle of whole system costings needs to be matched with different 
practices throughout the system – optimisation against a fully costed system, 
rejecting the silos costings, regulation and policy making, with the aim of driving 
out carbon and cost across the supply chain. There are many hidden pockets of 
cost and carbon!

To fully understand what whole system costing means in a fully optimised 
system, we commissioned some new metrics that have informed our wider set 
of policy recommendations. We believe that this new work is a first of its kind, as 
it takes the whole system – from behind the meter through to the North Sea – 
and compares the whole system costs of each asset.

These metrics also reveal an increasingly important “value” within the energy 
system – that of “avoided cost” – that should be utilised much more widely 
throughout system planning and is at the heart of optimisation.

Demand is Equal to Supply
A new competitive tension between 
demand and supply requires that demand 
is regarded as equal to supply in terms 
of value. We recommend therefore that 
demand assets and actions are given  
equal access to markets, support 
mechanisms and regulatory frameworks. 
The value of demand assets and actions 
to the system is shown through our new 
metrics. The Capacity Market, Contracts 
for Difference and all ESO markets should 
be designed to allow for demand-side 
assets to access them.

Source: @Challenging Ideas:  
ReCosting Energy

LEVELISED COST OF ELECTRICITY NEW METRICS: WHOLE SYSTEM COSTS

Revealing different outcomes for all forms of demand & flexibility and generation assets
Showing LCOE is not able to reflect the overall value or cost to the system

This value is calculated on an additional MW put on the system

Modelling conducted by the BEIS DDM team, LCP, and analysis delivered by Frontier Economics
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 Modelling whole system costs of demand-side technologies 

4 MODEL RESULTS 
Since the WESC is an extension of the LCOE, we first calculate the LCOE for each 
modelled technology, before adding on the other components of WESC. 

4.1 Example  LCOE estimates 
Figure 4 presents the LCOE estimates, and splits them into fixed costs (including 
both capex and fixed operating costs) and variable costs. Figures above 
£300/MWh (for technologies with extremely low load factors) have been truncated. 

Figure 4 Example LCOE 
 

 
Source: Frontier  

The purpose of this analysis has not been to produce a set of generation LCOE 
figures. The figures above will be particular to the specific scenario we have 
assessed,20 and should not be used as the source for other analysis. However they 
are broadly in line with the costs reported in BEIS (2020) for plants commissioning 
in 2025. 

 
 

20  Unlike many LCOE estimates, this modelling uses simulated load factors for flexible technologies, rather 
than the maximum potential generation net of availability. The LCOE estimates above will therefore be 
particularly sensitive to how frequently each type of plant is simulated as being dispatched. 
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These example figures should not be interpreted as "generic" estimates of the whole system impact of a class of technologies. 
Whole system impacts are dependent on the wider electricity system and when technologies are assumed to be built.
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 Modelling whole system costs of demand-side technologies 

Figure 6 Example WESC, including illustrative distribution network benefits 
 
 

 
Source: Frontier  

The addition of these benefits leads to an improvement for whole system impacts 
for all the DSR, storage and energy efficiency technologies, given that they are all 
on the distribution network. “Other non-domestic” DSR, is now shown as having a 
negative WESC (whereas without these benefits it adds costs to the system). 

-300

-200

-100

0

100

200

300

D
SR

 - 
H

P 
D

om
es

tic

D
SR

 - 
H

P 
N

on
 D

om
es

tic

D
SR

 - 
EV

 D
ep

ot

D
SR

 - 
EV

 R
es

id
en

tia
l O

n 
S

tre
et

D
SR

 - 
O

th
er

 N
on

 D
om

es
tic

D
SR

 - 
EV

 R
es

id
en

tia
l O

ff 
S

tre
et

Ef
fic

ie
nc

y 
- D

om
es

tic
 (L

ED
s)

Ef
fic

ie
nc

y 
- N

on
 D

om
es

tic

O
ffs

ho
re

 W
in

d

So
la

r (
la

rg
e)

O
ns

ho
re

 W
in

d

C
C

G
T

G
as

 C
C

S

N
uc

le
ar

Bi
om

as
s 

C
C

S

Li
-Io

n 
Ba

tte
ry

 T
1

Li
-Io

n 
Ba

tte
ry

 T
2/

T3

D
SR

 - 
O

th
er

 D
om

es
tic

O
C

G
T

Im
pa

ct
 o

n 
w

ho
le

 s
ys

te
m

 c
os

ts
 (£

/M
W

h)

Technology own variable costs Technology own fixed costs Capacity adequacy costs
Balancing costs Displaced generation costs Distribution network costs
Total WSC

These example figures should not be interpreted as "generic" estimates of the whole system impact of a class of technologies. 
Whole system impacts are dependent on the wider electricity system and when technologies are assumed to be built.

THE VALUE OF AN EV VAN  
TO THE SYSTEM

An electric van could deliver up to 
£500 per year value to the system 

through displaced generation 
costs, capacity adequacy value, 

balancing opportunities and 
reduced distribution network 

reinforcement costs
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New Competition unlocking the Value
Our metrics and the optimisation model reveal the need for a new 
competitive framework – where demand competes with supply. 
This is the only way that true value can be released from the 
system and that the Five Cs can be optimised. This is, in our view, 
very exciting as it opens up much greater supply chain pressure 
between the old-fashioned silos.

More importantly, it changes the value that we all need to place 
on optimising demand through customer-facing decarbonised 
products and services, giving agency to customers and power 
within the sector for the first time.

This new competition will have a downward impact on the cost 
of the system, creating real supply chain pressure and will result in 
more robust business models and significant innovation as value 
and rewards can be achieved through being “clever” rather than by 
delivering more commodity.

The New Service Economy
Fair and equitable access to the assets, actions and system 
management tools needed throughout the system will never be 
achieved off the back of a “commodity priced” system. Actually, all 
the incentives in the current system promote greater rather than 
optimal use of energy.

As in so many other markets, commodities are being replaced 
by service business models and in energy only services will unlock 
the decarbonised assets required by customers. Services should also be 
developed throughout the supply chain, optimising supply through adding value 
with storage and energy on demand service provision. The wider societal value 
of a service-based system is that the companies’ incentives all reside in doing 
more with less – a key component of the Five Cs optimisation principle.

kWh + Energy 
Efficiency

Competition

Optimised 
Demand

Optimised 
Supply

kWh + Flexible 
Efficiency

Stored & 
Managed  
Energy

Commodity 
Producers

New Competition



106  |  ReCOSTING ENERGY

CONCLUSION

Move from Subsidies to the Market
While the report has been very focused on the new role for demand assets, 
that is not to say that significant increase in new generation assets are not 
required. However, we are relying on the Contracts for Difference mechanism 
far too much for more mature segments of the renewable energy market and 
need to encourage these assets to find the surety through the market not 
through support mechanisms. As an interim intervention we propose that the 
government institutes a very low powered floor price for the open market, 
driving more investors away from CfDs. The level of this aims to de-risk capital, 
not revenue support, and will be unlikely to be called upon but nevertheless 
gives confidence to the debt markets.

Diversify Support Mechanisms back to the Heavy Lifting
Contracts for Difference need some reforms but should pivot back to their 
original objective – to focus on the heavy lifting to support those technologies 
that have not yet reached parity. And yes, include demand-side assets 
throughout the system!

How the market could all fit together
Based on the report’s recommendations we have developed an overarching 
market design that, by optimising the system against whole system costs, 
integrates the new services, has demand and supply competing and captures the 
value of an avoided cost of energy.
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CONCLUSION

The Roles and Responsibilities
Our recommendations have different implications for each of the segments of 
the energy sector and for policy and regulation.

Deep 
Digitisation

Citizens’ 
Dividend

Optimisation 
Regulation

CompetitionOptimised Demand Optimised Supply

Design around 
customers

Reward  
customers’  
actions and  

assets equally

Unlock equitable 
access to 

customers’ assets 
and actions

Responsible for 
their customers’ 

needs

Buy & Sell  
flexibility and 

demand services

Deliver product 
based services & 

commodities

Demand first Regulate to drive 
more from less

Provide local and 
transparent  

markets

Anticipate & 
manage down 
security and 
stability risks

Responsible for 
whole system  

costs

Open up to all  
demand &  
flexibility 

opportunities

Rewards for on 
demand energy  

not just  
commodities

Move towards 
market solutions

Increase & 
move support 
to immature 
technologies

Whole 
Systems 
Costings

Carbon 
Busting

Clear 
Destination

Optimising the System
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Our Ambition for ReCosting Energy
We recognise that there are many changes proposed in this report. However, 
while some will be contested, dismissed or encouraged, the purpose of this 
report has been to change the mindsets of those shaping the energy sector 
and start to land some key principles that we hope will help deliver the 
Decarbonisation Dividend. But if we could ask for 3 key changes as priorities 
these would be:

•  Optimisation not Consumption: Shape all policy and regulation around an 
optimisation not a consumption model, fully costing the whole system

•  Demand becomes equal to Supply: Recognise that demand-side assets 
and actions are of equal value to generation assets and should attract similar 
support and policy focus

•  Services not Commodities: Open up of the license regimes to promote 
much greater prevalence of service-based business models away from 
commodities.

We look forward to your input, views and challenges to what has been a very 
complex but thought-provoking project!



Thank you to




