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Engineering
Net Zero 
R E T A I L  M A R K E T  P A P E R  



Will innovating the 
retail market help 
drive a transition 
to Net Zero? 

Background 
Atkins has published analysis of the challenges of 
Engineering Net Zero. In this brief paper we begin 
to look beyond the engineering issues to some of 
the softer, but also very demanding, challenges 
of creating markets, commercial business models 
and a regulatory framework to support Net 
Zero. Many industry stakeholders are working 
to develop future business models and we can 
anticipate a great deal of creativity and innovation 
in this sector. But how will this drive society and 
industry towards an efficient Net Zero system? 

The Vision 
The Energy White Paper (EWP) (Ref 1) correctly 
placed great emphasis on the impact of Net Zero 
on the consumer, whose support is essential 
for the transition to Net Zero. On p7 of the EWP 
there is a clear statement of the ‘vision’: 

“Our vision is of a system with consumers 
at its heart. Able to make money or save on 
bills through the new technologies net zero 
will require. So, our approach means not just 
deploying measures that save energy and reduce 
bills, but also ensuring the energy system 
is fit for a net zero world, making markets 
efficient, incentivising people to move to clean 
energy solutions, or making sure system rules 
are agile and flexible to accommodate new 
technologies and new ways of doing things.” 

It is bold and far removed from today’s 
reality. Let us explore the concept of the 
‘Empowered Consumer’ (EC) and their 
impact on the Net Zero system. 
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Motivation of the 
‘Empowered Consumer’ 
Experience suggests that motivating the EC will 
not be easy. In the thirty years since electricity 
privatisation, there has been a recurrent theme 
of Government encouraging consumers to use 
their market power by ‘switching’ between 
suppliers. The impact of various campaigns 
has been disappointing. In 2014 OFGEM and 
the CMA published a ‘State of the Market’ 
assessment (Ref 2) which found that, more than 
20 years after privatisation, 62% of electricity 
customers could not recall ever having switched 
supplier. In 2018 /19 OFGEM (Ref 3) ran trials 
in which customers were prompted and aided 
in switching. These were followed up to see 
if switching behaviour was sustained. 

OFGEM’s conclusion was that even after 
customers had been prompted to switch once, 
it was necessary to re prompt them at the end 
of their tariff contracts to encourage them to 
switch again. In short, a great deal of inertia 
remains - customers are generally not highly 
motivated to switch tariffs or suppliers. 

In the past, the primary motivation for customer 
switching was to get a better price. For many 
customers, the price difference available from 
switching was not sufficient to justify the effort 
involved or overcome customer indifference. 
This is confirmed by the OFCOM data published 
in February 2021 (Ref 4) which showed that, 
for the average home, the difference between 
the annual duel fuel (gas and electricity) bill 
on ‘standard variable tariff’ and on ‘cheapest 
tariff’ was around 10% - just £100 per year. 

As the UK approaches Net Zero, many customers 
have become aware of the environmental 
impacts of different forms of generation. 
As a motivating factor, the carbon intensity 
of different supplies is potentially a more 
significant motivator than price alone. 

3 



NATIONAL GRID 

CONSUMERS 

GENERATOR 

‘Branded Electrons’ 
Customer awareness of climate change 
has created the opportunity for suppliers 
to market ‘clean electricity’. Indeed, the 
BEIS vision refers to ‘incentivising people 
to move to clean energy solutions’. 

How does this work? There is a barrage of 
confusing claims from companies offering 
so-called ‘green energy’. For the avoidance of 
doubt: an electron is an electron. The national 
grid and the local distribution systems shift 
electrons between the generator and your 
home - there is no way of segregating green 
electrons from brown; they are just electrons. 
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Green Energy is simply an accounting system 
which, if it is honest, will match in real time 
the energy consumed by customers paying a 
green tariff, with the renewable energy being 
supplied to the system. Given the intermittency 
of renewable generation, it is highly unlikely 
that the green energy suppliers can exactly 
match the consumption of their customers with 
the renewable energy they have generated or 
purchased from others in real time, second 
by second, 24/7, 365 days per year. At best, 
green energy deals will aggregate renewable 
energy produced or purchased by the green 
energy supplier over a period of time to 
match the energy sold in that time. It is an 
accounting balance and should be audited. 

A N  A N A L O G Y :  Think of the national grid 
as an Olympic swimming pool filled with 
supermarket red wine at £5.00 a bottle. Along 
comes a fine wine seller offering you a fine 
claret at £70 a bottle. The deal is he will pour 
the fine wine into one end of the pool and you 
will take your bottle out of the other end. He 
assures you he will put the real stuff in the pool, 
he will show you the labels. He says you may 
not notice the difference at the beginning but 
when everybody joins the scheme the pool will 
change, and it will all be fine wine. Trust me! 

The mistrust of ‘Branded Electrons’ is so high 
that two of the UK’s leading green energy 
suppliers find it necessary to dedicate pages 
on their websites to explaining ‘Greenwashing’. 
One of the two clearly states that it matches 
the power the customer uses in a year with 
electricity generated from sun, wind and water, 
so at least it is clear they aggregate over a year. 

Looking to the future and customer motivation, 
it’s essential that customers should be provided 
with accurate and impartial assessment and 
audit of the claims of green energy vendors. 
Trust in power utilities has been low; customers 
will not participate in markets that they do not 
trust. More significantly in terms of customer 
understanding of the energy system, if the 
green mythology that customers can use 100% 
renewable energy 100% of the time is unchecked, 
then customers will not support the investments 
in firm power that will be required to sustain 
the system and ensure security of supply. 

It’s notable that there can be substantial 
discrepancies between the assessed carbon life 
cycle costs of different technologies. This also 
applies to their other whole life environmental 
impacts. For example, the decommissioning 
and waste disposal costs of future nuclear 
plants will be accounted for under a regulated 
framework. There is no such clarity with 
respect to recycling, waste management and 
decommissioning in large renewable systems, 
one example being the high levels of rare earth 
metals required with a heavy dependence 
on battery storage and solar panels etc. 

Our national energy 
strategy should be 
responsive to customer 
concerns, but customers 
must have access to 
objective independent 
analysis of the impacts 
of different technologies. 
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In the EWP vision, the empowered customer 
demanding clean energy and the best 
price should drive the suppliers to deliver 
- that’s how competitive markets work. 

To expand this into practical systematic 
requirements, let us consider what linkage 
an empowered customer might need to be 
able to influence the system design during 
the coming transition to Net Zero. Read 
this potential conversation between the 
customer and their energy advisor: 

Customer: “As a customer who is concerned 
about global warming, I want to minimise the 
carbon footprint of my home to save money and 
I only want to buy zero emission electricity.” 

Advisor: “Your first step is to minimise your 
energy consumption. You need to maximise 
thermal insulation of your home. You need a smart 
home management system to shift consumption 
to periods of low price or low system carbon 
intensity. Do you have preference for power 
from renewables, nuclear or gas with CCS?” 

Customer: “My home is insulated, I have an 
efficient heat pump, I have a smart home 
management system that is highly programable 
receiving price and carbon intensity data from 
the grid. I don’t want gas with CCS, I don’t 
like nuclear, I want renewable energy”. 

Advisor: “OK, your home is sorted, you want 
a renewable energy contract. You do realise 
that there are many customers who share 
your views? Renewables are intermittent, last 
Sunday during the very calm weather renewables 
were down to 6% of supply, nuclear was 17% 
and gas was 60%. With renewables supply so 
low the price spiked very high. So what price 
premium are you willing to pay for renewables? 
Will you pay twice the nuclear price? 

Customer: “Yes, OK - if renewables reach 
twice the price of nuclear then I’ll flip to 
nuclear, but I’m not willing to take gas.” 

Advisor: “Great, so your values will be clearly 
signalled in the market, when customers exercise 
their right to choose the suppliers respond, do you 
want to set a maximum price at which point your 
smart system will shut down and disconnect?” 

With real time smart controls, this customer 
would contribute to Demand Side Response 
by shifting their consumption to low demand / 
low price / low carbon intensity periods. Their 
preference for renewables would support a 
higher price for renewables encouraging greater 
investment in this sector. A highly efficient free 
market in electricity would give the customer a 
direct linkage to the decisions of the suppliers. 

What links the Empowered 
Customer to system 
configuration decisions? 
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LEADING 
A LOW CARBON 

FUTURE 
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What is wrong 
with this scenario? 
It requires real time minute by minute 
management of the customer’s consumption 
and real time minute by minute switching 
between generators to find the best price for 
the specific technology the customer supports. 
The UK’s current system simply does not 
support this. Should we invest in the systems 
to support such choices for the individual 
customer? How will this totally automated 
high speed trading system be regulated? 

A further complication is the lag time between 
customers signalling their preference and 
the implementation of investments in new 
generating capacity – which is at least a 
decade for large scale generation projects. 

The scenario described comprises 
two distinct elements: 

• The customer’s investment in smart 
management of their energy consumption. 

• The implementation of real time 
energy trading systems available to the 
individual consumer. 

For the smart management of the customer’s 
consumption, the technology is available today 
(although some still at a rudimentary level), 
as is the system information (price and carbon 
intensity). Accelerated roll out of this aspect of 
demand side response will have an immediate 
impact on system architecture and efficiency. 
This should be a high priority, engaging customers 
and leveraging their investment in reducing 
their bills to achieve demand shifting smoothing 
peaks and troughs in system demand. 

The second element - a real time trading system 
available to individuals - is a long way off and 
would require significant system development 
and a trading platform operated by some clearing 
entity. Given the demonstrated reluctance of 
customers to engage in simple contract switching, 
we think it very unlikely that such a system 
could be justified in the near term. Instead, 
large groups of customers may be aggregated 
by energy service companies and traders. 

Under today’s system the linkage between the 
customer’s desire and the generators choice 
of technology is virtually non existent. BEIS 
is effectively the central buyer of electricity 
and BEIS determines what technologies will 
be built. In the future retail market, innovation 
may improve the linkage between customer’s 
demands and generators decisions, but the 
linkage is always likely to be tenuous, filtered 
through intermediaries and buffered in time. 

A further distancing factor is that the 
wholesale cost of electricity is only around 
34% of the price paid by the customer. The 
breakdown of a typical electricity bill is shown 
in the Figure, taken from OFGEM (Ref 4). 

Referring to the hypothetical customer 
conversation above: the customer's willingness 
to pay twice as much for renewable power 
than for nuclear would transmit a signal to the 
generators. But what signal would that be? If the 
wholesale cost of power was the only variable 
element in Figure 1 then the renewable generator's 
price would have to be four times the price of 
nuclear before the customer switched. How is 
this possible? In fact, the combined contributions 
of Network and Environmental Obligation 
costs total 45%, more than the wholesale cost 
of power.  These costs predominantly relate 
to system adaptations to manage renewable 
intermittency, including infrastructure, back 
up power, demand side response, curtailment 
payments etc. If these costs were allocated to 
renewables appropriately, then the customer 
signal to the generator would be very different. 
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If the informed customer's market response is to 
drive generator choices and system configuration 
then the market must be transparent and costs 
must be allocated to the generators whose 
technology causes the costs to be incurred. 

The current market is so distorted as to 
frustrate rational analysis and informed decision 
making by the customer. Furthermore, large 
numbers of customers opting for renewables 
on such a premis would drive up overall 
system cost, eventually undermining the 
market's credibility and counterproductive. 
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ELECTRICITY BILL 

33.87% WHOLESALE COSTS 

22.26% NETWORK COSTS 

1.48% OTHER 

4.76% VAT 

16.77% OPERATING 

22.92% ENVIRONMENTAL/ 
SOCIAL OBLIGATION 

COSTS DIRECT COSTS 



If customer choice 
is weakly linked 
– how should we 
make technology 
investment 
decisions? 
Atkins has argued that the transition to a Net 
Zero energy system demands the creation of an 
Energy System Architect (ESA) to be responsible 
for developing the overall system configuration 
and to see it delivered. The brief to the ESA will 
include requirements that the system should 
be efficient and deliver energy at the least cost 
while ensuring stability and security of supply. 

The first prerequisite for adopting the concept of 
the ESA is to recognise and accept that ‘market 
forces’ are most unlikely to deliver an optimal 
system. In fact, the concept of competitive 
selection of generating technology has been 
abandoned as BEIS is effectively determining 
what technologies will be deployed. 

In our opinion, the transition to a Net Zero system 
must be technology led and this is what BEIS 
is doing. As technologies mature and the true 
costs of different technologies are exposed 
through whole system analysis then market 
interventions should be reduced, allowing a 
competitive market to be re-established. This 
is illustrated in the figure shown overleaf. 

The ESA would be independent of government, 
established in a similar way to the Climate 
Change Committee (CCC). As an independent 
technology agnostic body, the ESA would have 
an important role, working in collaboration with 
OFGEM, to provide information to the consumers 
about the requirements of the energy system, 
the choices that need to be made, and the 
importance and impact of customer choices. 

Retail market innovation has an important role 
to play in engaging consumers, particularly in 
respect of smart management and demand side 
response. In terms of the operation of the retail 
market itself, there’s a clear risk that when 
consumers are confronted with competing and 
sometimes factually opaque claims by energy 
providers, it means trust will be diminished. 
Furthermore, consumers may become convinced 
by unrealistic claims that specific technologies 
are the solution to Net Zero, undermining 
support for a robust and balance system. 

Achieving Net Zero will have a massive impact 
on the everyday lives of the population. Some 
of the changes will be politically unpopular, 
therefore ministers will be less than enthusiastic 
to deliver these messages. There is popular 
distrust of the utilities. Who is best paced to 
deliver both the good and the less well received 
messages? We believe there is an obvious nexus 
between CCC, the ESA and OFGEM, which 
could provide plain language explanation of the 
need for change, the rationale for the changes 
occurring and the audited evidence of the cost, 
of the claims and performance of suppliers 
and other impacts of the move to Net Zero. 
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POWER 2020 Capacity From 2030 introduce open 2050 capacity is partly legacy 
TWhr/yr is committed. technology auctions in addition from single technology 

Through past “single to single technology “minimum auctions but all new is from 
technology auctions”. capacity” auctions. open technology auctions.

700 
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Capacity to be purchased 
through open technology 
auctions on equivalent 
frm power basis. 

Single technology auctions continue with 
declared 2040 mimimum target capacity 
providing certainty of deal fow. 

2040 guartanteed “minimum 
capacity” committed through 
single technology auctions. 

TOTAL GENERATION 

2020 2030 2040 2050 

Nuclear Thermal (Other) Gas Renewables Net Imports Gas with CCS Hydrogen 

LEADING 
INDUSTRY 

BY EXAMPLE 
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