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Where are we now? 

The build-up to COP26 was filled  
with weighty expectations around global 
commitments to mark the final chance 
to act on the climate emergency. 
As the dust settles, the outcome of a fortnight of talks and 
negotiations was far from an overwhelming success but there  
are reasons to welcome it. Whilst many will criticise COP26  
and the whole COP process, it is an immensely difficult task to 
get over 100 individual people to agree about anything. So, to 
get well over 100 countries to agree wide-ranging measures with 
massive but disparate economic impacts is nearly impossible; 
but COP is the best we have and, until somebody comes up 
with something better, it’s all we’ve got. It deserves support for 
the progress made each time, such as the agreements at this 
COP around methane emissions, coal use and deforestation.

In the short-term, the outcomes of COP itself will make 
little discernible difference in the UK. However, the UK’s 
Presidency and the pressure to be seen as ‘leading the charge’ 
provoked an outpouring of strategies and consultations from 
Government. Many of the documents issued in the last nine 
months were considered long overdue. Thus, COP26 has 
indirectly accelerated the UK’s strategy for Net Zero.

This brief overview considers the impact of COP26  
and some of the issues arising from the various strategies 
issued by UK Government over the past 12 months.
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COP26 

Many seasoned COP watchers have published 
their varying assessments of COP26, highlighting 
both the achievements and the shortcomings.  
The UK’s Climate Change Committee (CCC) 
produced its own report: ‘COP26: Key outcomes 
and next steps for the UK’ (Ref 1). The key  
take-away at the strategic level is that although 
projected global temperature change by 2050 
has reduced from 3.6oC at the time of the Paris 
Agreement to 2.7oC prior to COP26; the prediction 
based on COP26 undertakings is 2.3oC which 
is still far above the target limit of 1.5oC.

Whilst politicians hold out hope for 1.5oC, 
it is increasingly difficult for objective 
observers to believe this is possible. As 
CCC has stated with respect to the various 
national commitments at COP26:

“Unless much greater 
emissions reductions  
can be achieved by 2030, 
the world is very unlikely 
to be able to meet the 
1.50C goal, even if all 
the Net Zero ambitions 
are delivered in full, and 
replicated by countries 
yet to set a Net Zero goal.”

One of the consequences of this realisation 
is the increasing ‘fault line’ between 
developing countries, who are seeking 
a regime of compensation for ‘loss and 
damage’, and the developed countries, 
who would have to fund such a regime.

COP26 has made progress in a number of  
areas but, as regular readers of the CCC’s annual 
reports to Parliament will recognise, there is a 
common theme – ambition increases in parallel 
with an inexorable rise in both atmospheric 
Green House Gas (GHG) concentrations and 
global temperatures – and thus the gap 
between ambition and achievement widens.

However, one development at COP26 that could 
become a very significant driver for acceleration 
of real actions to limit climate change is the 
impact of public opinion. There is clear potential 
for consumer and shareholder pressure to drive 
the behaviour of major corporations, and in 
turn their supply chains, irrespective of global 
political agreements. The Glasgow Financial 
Alliance for Net Zero brings together banks 
and asset managers, representing 40% of the 
world’s financial assets (more than 450 firms 
representing $130 trillion of assets), who have 
committed to reach Net Zero carbon by 2050, 
with 2030 goals. The speed of decision making 
in the business sector is potentially orders of 
magnitude faster than the political processes 
of COP and clearly private capital could move 
transition at a faster rate under the right conditions, 
primarily the need for sustained policy to create 
stability and ensure investor confidence.
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Direct impacts of COP26  
in the UK

As COP26 President, the UK was keen to 
demonstrate leadership in tackling the climate 
emergency. The CCC (Ref 1) identified a number 
of areas in which UK’s domestic climate 
change policies may need to be reviewed in 
order to truly influence other nations and 
deliver on its COP26 commitments.

The UK’s current stated ambitions generally 
either meet or exceed those required to meet 
the COP26 goals. However, the CCC observes 
that the UK’s implementation lags behind its 
ambition and recommends that, rather than lifting 
ambition still further, the UK’s focus should be 
on implementing the Net Zero Strategy published 
shortly before COP26. It’s hard not to agree: 
beyond ambitions, where’s the substance?

Accelerating actions 
towards Net Zero
We noted the surge in publications of  
strategies and consultations related to  
Net Zero in the months leading up to  
COP26. 2021 has seen the publication of:

• ‘Net Zero Strategy: Build Back Greener’ –  
the overarching UK strategy for achieving  
Net Zero published in October.

• Sector strategies including those for: 
hydrogen, heat and buildings, industry, 
and transport.

• Retail market strategy.

In addition to these major strategic policy 
documents there have been literally dozens of 
consultations related to all aspects of the energy 
system. A quick review of BEIS publications  
and consultations announced between 1 July  
and COP26 reveals a total of 44 announcements, 
of which more than half relate to Net Zero. These 
include 14 announcements related to energy 
markets and funding, five major strategic policy 
documents and four technical consultations. 

The over-arching Net Zero Strategy (Ref 2) 
published in October has been widely reviewed. 
The Carbon Brief (Ref 3) counted 21 documents 
covering 1868 pages related to publication of the 
Net Zero strategy. It also produced the helpful 
timeline that we have reproduced in Figure 1.
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FIGURE 1 HIGH LEVEL NET ZERO ACTIVITY TO 2035 (TAKEN FROM THE CARBON BRIEF REF 2)
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Where will we be in 2035? 
In December 2020, government published its 
Energy White Paper and the CCC published its 
sixth carbon budget, covering the period 2033 to 
2037. This carbon budget includes the intention to 
phase out unabated fossil fuel power generation 
by 2035. It anticipates that intermittent renewable 
generation will supply 60% of UK power by 
2030, rising to 70% by 2035 and 80% by 2050.

2035 is the midpoint of the sixth carbon budget 
period, also about the midpoint between now  
and the 2050 Net Zero target date. To many  
people 13 years is a long way off but, for planning 
purposes, major energy projects can typically take 
up to ten years from concept to operation – seen in 
these terms, 2035 is almost upon us now! (Ref 4).

In our Engineering Net Zero report (Ref 4) we 
attempted to bring some engineering insight 
into the Net Zero debate to ensure that the UK’s 
ambitions do not over-reach our ability to deliver. 
Whilst a major energy project may take ten years 
to deliver, the energy system modeller can create 
it in minutes with a few lines of input to the model 
and skew it any which way with varying assumptions 
about the cost of things such as raw materials 
(lithium, cobalt, steel etc.), efficiency and so on. 

Referring to Figure 1 and some of the published  
policy documents, notable ambitions for 2035 include:

• P O W E R :  generation to be fully decarbonised 
subject to security of supply, 40GW offshore 
wind operational, first small reactors operational 
and an advanced reactor demonstrator working. 
(From the CCC point of view this should be a 
70% renewable based system.)

• F U E L  A N D  H Y D R O G E N :  5GW low  
carbon hydrogen production, hydrogen use  
up to 50TWhr/yr, 50% reduction in oil and  
gas production emissions.

• I N D U S T R Y :  CCUS capturing 9MtCO2/yr 
(total CCUS 50MtCO2/yr across all sectors)

• G R E E N - H O U S E  G A S  R E M O VA L :  GHG 
removal to capture 23MtCO2/yr. 

• H E AT  A N D  B U I L D I N G S :  Phase out new  
gas boilers, 13 million low carbon homes 
including 7-11 million heat pumps.

• T R A N S P O R T:  6000 high powered EV 
charging points on England’s strategic road 
network, all new light vehicles to be zero 
emission from 2030. Also note that 50%  
of all journeys in towns or cities will be  
cycled or walked.

• N AT U R A L  R E S O U R C E S ,  W A S T E , 
F - G A S :  Reduce municipal waste to landfill  
by 90%, 65% municipal waste recycled.

Each of these ambitions (and many others) raise 
questions regarding underlying assumptions, 
many of which are detailed in the Technical Annex 
of the Net Zero Strategy. For example, what is 
the assumed power demand in 2035 in annual 
TWhr, peak and low GW; and what is the capacity 
and technology mix of the generating fleet to 
supply it reliably when required and affordably? 

Table 10 of the Technical Annex provides a partial 
answer: annual demand of 460-510 TWhr, 99% of 
which is supplied by low carbon generation. This 
represents a 70% increase compared to current 
annual demand in the UK and will no doubt have 
a much more complex profile and challenging 
system management requirements, such as 
some herculean increases in energy storage and 
astounding improvements in system flexibility. 
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In the past two years alone, balancing the UK’s 
smaller and much simpler system has quadrupled  
in cost. In the three months from September 
2021, it cost £967m to balance the system  
(Ref 5), an increase of 294% on last year’s 
£337m costs over the same window, and over 
four times higher than the pre-pandemic price 
of £236m. We have seen power price highs 
of £4037.80 per MWh. All of these increases 
were driven by a reduction in baseload power, 
low renewable output and high gas prices.

Our Engineering Net Zero report employed an 
engineering risk-based approach to assess 
the feasibility and major risks to achieving the 
then current Net Zero 2050 scenario. The Net 
Zero strategy (Ref 2) itself acknowledges the 
delivery challenge for power generation: “Our 
Carbon Budget 6 trajectory suggests that we 
will need to build all of these technologies at, 
or close to, their maximum technical limit…”.

Faced with such soaring costs and intense 
time pressures, the argument is clear for 
the creation of an Energy System Architect 
(ESA) to be responsible for system wide 
planning at the strategic level.

A review of the Net Zero Strategy and its 
supporting reports leads us to believe even 
more strongly that an ESA is essential 
to ensure that ambitions and strategies 
developed on the basis of climate needs 
and economic modelling are founded on 
practical, engineering risk-based analysis.

As other major economies accelerate their 
transition to Net Zero, the global competition for 
expertise, materials, equipment and construction 
capability will increase. We have all seen and felt 
directly the impact of intense global competition 
on gas prices over the past few months. If a large 
economy were to launch an all-out campaign 
of Net Zero generation building in wind, solar 
and nuclear technologies in the next few years 
it would be a great leap forward for global 
decarbonisation. It could also significantly  
change the assumptions underlying UK strategies.

The Electricity Market
The Net Zero Strategy sets out key 
commitments for each major sector. In the 
power sector these commitments include:

• Reform system governance so that the  
whole system can achieve our net zero 
ambitions and meet consumers’ needs.

• Consider whether broader reforms to our 
market frameworks are needed to unlock  
the full potential of low carbon technologies  
to take us all the way to net zero.

The Tony Blair Institute for Global Change  
(Ref 6) recently suggested that the UK will need 
to build a 1.2GW offshore wind farm every ten 
weeks for the next 20 years to make its Net 
Zero target. They make this point in support of 
an argument for radical change in the energy 
market, which they believe is totally unsuited 
to delivery of our Net Zero system. Whilst their 
capacity arithmetic overshoots the forecast 
volume of offshore wind in the UK, their 
assessment of the energy market rings true.
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In previous papers (Retail Market Report  
(Ref 7), Net Zero – Watch the Numbers  
(Ref 8)), we have noted the lack of connection 
between consumer desires and energy company 
technology decisions; and, more importantly, the 
continuing centralisation in BEIS of contracting 
for generating capacity, whilst still espousing 
‘market dogma’. Professor Dieter Helm has 
commented widely on the suitability of the 
energy market, which he describes as not fit 
for purpose in the net zero world. The Tony 
Blair Institute report suggests that, on current 
trends and without radical change, by 2035 
as much as 90% of the UK’s power generation 
will be through CfD contracts. However, these 
contracts are completely unresponsive to 
demand variation, leading to large surpluses 
and shortfalls that will destabilise markets and 
radical price volatility previously mentioned.

We noted above that in the four months 
running up to COP26, over half of the 
energy announcements published by BEIS 
concerned consultations or studies related 
to market structure and interventions. 

In government, the preferred approach to 
change is almost always one of incrementalism 
– not radical change. This approach will not 
adequately address the problems of the current 
market, which is already so criss-crossed 
with interventions that it is incredibly difficult 
for it to perform as an effective market. 

If competition and market forces are to be 
allowed to shape our future energy system, 
then the current market arrangements must be 
changed. Generators should be required to bid 
on a firm power basis. Owners of intermittent 
generating technology would then be incentivised 
to address the problem of intermittency, which 
would then drive commercial and technical 
innovation. In the current system, intermittent 
generation takes priority whenever it is available 
and requiring every other part to flex in response. 
This is driving perverse behaviours and is not 
sustainable in the long term – it is unlikely 
to produce an optimal national system.

Where is the ‘controlling mind’?
Our question here is a practical one about how we 
define the strategic direction and delivery of our 
Net Zero energy system. This relates to our view 
that we urgently need an Energy System Architect 
to bring clarity, transparency and technical rigour 
to decisions in the near term that will impact 
our energy system for decades from now.

An optimal net zero energy system will be one that:

1. Is able to deliver the Net Zero goals  
mandated by Parliament

2. Is able to maintain an acceptable balance 
between the conflicting pressures of the 
energy trilemma: sustainability, economy  
and security of supply 

3. Commands the support of the majority  
of concerned stakeholders

In the present structure, the ‘controlling mind’ 
is really a synthesis of the CCC, acting as 
Parliament’s advisor, OFGEM, as guardian of the 
consumer’s interests, and BEIS, acting as the 
default ESA and receiving advice from the  
ESO regarding operability and security of supply.

In an ideal world, we would establish the ESA on  
a similar basis to the CCC. The two would however 
remain distinct, the CCC has no responsibility for 
implementation and should remain as Parliament’s 
advisor on climate change. The ESA would be 
responsible for delivery of an energy system 
meeting the criteria above. There would be a 
constructive tension between CCC and ESA.

In defining the energy system architecture, 
the ESA must deploy many of the skills 
that are held by the ESO. Therefore, in view 
of the intention to separate the ESO from 
National Grid and if implemented, the Future 
System Operator (FSO) should be expanded 
to incorporate the system architect functions. 
The FSO consultation issued by BEIS and OFGEM 
does in fact include some of these functions.
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UK Net Zero
COP26 was a useful deadline for submitting 
an awful lot of late or very due homework 
on UK net zero policy – but the plethora of 
paperwork combined still does not lead to a 
path or plan to Net Zero that is comprehensively 
enacted or deliverable. As many have already 
stated, we need to wait for the coming months 
and years to see what impact this COP has 
really had on the amount of greenhouse 
gases in the earth’s atmosphere.

In the meantime, back to the UK:

• A ‘controlling mind’ is required with  
utmost urgency that can appreciate  
all components of the complex system.

• Market reform or simplification is also 
urgently required.

• Power system makeup and what energy 
demand is to be serviced and how in 2035 
needs to be determined, once again, with 
urgency. The required power generation 
build rate is not only in excess of anything 
previously achieved but it is growing.

• The needs of the energy trilemma must be 
serviced far better than they are today –  
as seen, for example, by the quadrupling of 
balancing system costs. The question when  
it comes to our power system is no longer 
what to build, but how fast can we build 
everything and when to stop.

• Getting the conditions right for investment 
across all required energy technologies through 
sustained policy would accelerate progress.

As COP26 has demonstrated, these are not a set 
of recommendations unique to the UK – many 
countries have difficult and complex decisions 
ahead of them and they need to be taken quickly.

But one thing is clear – whether the UK 
or international momentum – the pace at 
which we need to resolve these issues with 
the targets we have committed to for all 
aspects of society is more than pressing.
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