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Electricity generation - can we reduce UK demand for it, and/or carbon emission from it? 

It cannot be denied that we, as an international community, are currently undergoing a climate 

change problem. In response, the UK and other EU countries have set aspirational targets to 

decrease our CO2 production. However, the UK is currently projected to miss our target for 2050 and 

if we want to meet this, we will need to reduce our emissions by at least 3% annually1. Therefore, it 

is imperative that we make changes now so that we can meet them. This essay will focus on the 

possible methods by which we can reduce carbon emission produced by electricity generation 

through both a change in how we generate electricity and in a decreased demand.  

Electricity Supply 

In the UK, electricity supply is governed by 

the demand and in recent years demand has 

decreased due to shifts from older energy-

intensive industries, improving energy 

efficiency and warmer temperatures. In 

2017, UK electricity supply decreased by 3.6 

TWh to total 353 TWh, a reduction in total 

supply of 8% since 2010. Recently there has 

been a gradual shift away from coal as fuel 

mix, from 9% to 6.7% between 2016 and 

2017, and in turn an increase in renewables, 

from 24.5% to 29.3% during the same period (Figure 1)2. Looking forward, there is large potential to 

continue these trends of using decarbonised or low-carbon energy generation, with solar and wind 

capacity increasing up to 109 GW by 2050 from the current 18GW3.  

It is clear that the UK is working towards increasing the volume of low carbon electricity generation 

by looking at the schemes that have been put into place. Renewable capacity increased significantly 

after 2002 due to the introduction of the Renewables Obligation (RO)4 which helped to subsidise 

renewables.  This has now been replaced by the government’s Contracts for Difference (CfD)5 

scheme which covers renewable and nuclear energy generation. Cost for electricity generation also 

displays positive results regarding renewables, with onshore wind farms predicted in 2016 to be as 

cheap as electricity generated from gas by 2020 at £63/MWh compared to £66/MWh6 respectively. 

Since these figures were produced, the cost of onshore wind farms has decreased to below 

£50/MWh, marking that this form of renewables can more than rival their “dirty” alternatives.  

To understand the drive towards renewables, it is important to understand what makes fossil fuels – 

coal, oil and gas – so bad. High-quality coal consists of almost entirely carbon, making it the most 

carbon-intense fuel, the result of this being that the burning of coal for electricity generation is the 

world’s largest single source of carbon pollution7. After long term global warming, air pollution is the 

most immediate issue and can cause various diseases – lung cancer, heart failure, respiratory and 

kidney disease. In the US, it was estimated that electricity generation as a whole caused 13,000 to 

                                                           
1 (Committee on Climate Change, n.d.) 
2 (Department for Business, Energy & Industrial Strategy, 2018) 
3 (National Grid, 2018) 
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Figure 1 : Change in fuel mix from 1980 to 2017 
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24,000 deaths annually in the years 2005 to 2010, with coal being the primary culprit7. Whilst these 

figures apply to the US, it is likely that these trends are similar for the UK and it seems only sensible 

that we continue our declining use of coal. 

Renewable Energy 

The UK is a major contender in terms of 

wind power, especially for offshore 

wind, accounting for 41% of offshore 

wind power generated in the EU in 2016 

(Figure 2)8. The UK’s most recent and 

current project is Orsted’s Hornsea 

windfarm, near the Yorkshire coast, 

which began producing electricity as of 

February this year and, when completed, 

will be the world’s largest offshore 

windfarm at a capacity of over 1.2 GW 

and providing for 1m homes9. This is by 

no means the limit of the UK’s potential 

in this sector, however, as it is due to continue to lead in both resource and technical potential10.  

In addition to wind, the UK has the opportunity to be a major player in tidal power, which is 

estimated to be able to provide for 20% of the country’s requirements11. The UK is considered to be 

one of the world leaders for research in this area11, but this could potentially be at risk due to the 

government’s lack of funding, causing companies to move abroad in search of better support. An 

example is the British company Sustainable Marine Energy which is moving to Canada, despite 

having already developed and tested their floating tidal turbines in Scotland12, a big loss considering 

that the UK possesses eight key sites for tidal power11. This suggests that whilst the government do 

have policies and schemes such as CfD in place, they are not good enough. 

One of the biggest problems with renewable energy is that supply is intermittent due to dependency 

on ideal weather conditions. Whilst this is not as large of an issue with tidal power, as the time of 

high tide varies around the UK, for renewables such as wind it is a much more pressing issue. This 

problem can partially be overcome by pumped-storage hydroelectricity (PSH), which is a form of 

hydroelectric energy storage. PSH works by having two reservoirs at different altitudes. When supply 

exceeds demand, the excess power is used to pump water from the lower reservoir to the higher 

one and when demand exceeds supply, water from the upper reservoir is released to the lower 

through turbine generators to produce electricity13. There are currently 4 PSH power stations in the 

UK, with a new scheme, named Red John, being planned in Loch Ness in Scotland and, once 

completed, hopes to provide 2.4GWh of storage capacity for the grid over a six-hour period14. 

                                                           
8 (European Environment Agency, 2018) 
9 (Vaughan, 2019) 
10 (BVG Associates, 2017) 
11 (www.tidalenergy.eu, n.d.) 
12 (Carrington, 2018) 
13 (Treat, 2018) 
14 (McCall, 2018) 

Figure 2: Offshore wind in the EU 
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Nuclear Power 

Another potential source of electricity generation is nuclear fission, which although the process itself 

has a very low carbon footprint, can cause damage through the mining of uranium and 

decommissioning at the end of its lifespan. The main issues with unclear power are lack of public 

confidence after the Fukushima disaster in 2011 and the high-level radioactive waste produced. 

Nuclear energy currently supplies 21% of electrical power in the UK, however almost half of the 

country’s plants are due to retire by 202515 with the final closure due in 203016. The future of nuclear 

isn’t so bleak, as EDF Energy has a new plant in development, Hinkley Point C, which is due to open 

in 2027, but this required the UK government to agree on a strike price of at least £90/MWh which is 

around 50% higher than the current cost for wind power. Unlike the previous plants in the UK which 

were Advanced Gas-cooled Reactors (AGR) and utilised gas as the primary coolant, Hinkley Point C 

will be a pressurised water reactor (PWR). In a PWR, 

heat is first created in the core of the reactor vessel 

by uranium undergoing nuclear fission, the heat is 

then taken by pressurised water in the primary 

cooling circuit to the steam generator, where it is 

used to vaporise the water in the secondary circuit. 

The steam generated is directed towards the 

turbines, which it then turns to produce electricity17 

(Figure 3). Since the primary and secondary circuits 

are completely separate, there is a low risk of 

contamination in the secondary coolant circuit 

water18.  

Decreased Demand 

One of the most important factors in reducing 

greenhouse gas emissions lies in decreased demand. 

This can be achieved through three main aspects: energy efficiency, improving technology and 

personal use, which are all closely intertwined. Research from the government estimated that the 

UK could realistically cut energy usage by 30% across all industries, saving £12bn per annum in 

reduced bills by improving energy efficiency19, which would bring the country ever closer to its goal 

of a 34% cut in greenhouse gas emissions by 2020. 

A step in the right direction through both energy efficiency and improved technology is Combined 

Heat and Power (CHP), which works by using the by-product of heat created in the electricity 

generation process. This form of cogeneration can reduce carbon emissions by up to 30% compared 

to the conventional format of having both a boiler and power station20, as it avoids unnecessary 

additional fuel being burnt to produce heat for buildings. In the UK as of 2017, CHP capacity is 5,835 

MWe and electricity produced was 21.6 TWh, accounting for 6.4% of all electricity generated in the 

UK21. Whilst CHP doesn’t impact the fuel mix or how electricity is generated, by improving efficiency 

                                                           
15 (World Nuclear Association, 2019) 
16 (World Nuclear News, 2016) 
17 (World Nuclear Association, 2018) 
18 (Shaw, 2017) 
19 (Greenpeace UK, n.d.) 
20 (Department for Business, Energy & Industrial Strategy, 2013) 
21 (Department for Business, Energy & Industrial Strategy, 2018) 

Figure 3: Pressurised water reactor 
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it means that it has a lower fuel intensity, and therefore decreases demand through that, resulting in 

reduced carbon emissions.  

Public Engagement 

What has been discussed so far is largely focused on industry, however, the individual plays an 

important role in this, as part of the larger consumer market. There are many ways that the average 

consumer can save both money and energy through low-cost measures, most of them being 

implemented in the home, such as choosing to buy more efficient devices. Domestic appliances are 

becoming increasingly efficient due to EU legislation, this being especially true for LED lighting which 

offers 90% improved efficiency over incandescent lights which are now illegal in the EU. 

Paradoxically, this improvement is being undermined by the increased use of devices with standby 

features, such as smart home devices22. 

There are also measures that can be carried out daily, such as how electrical devices are used. 6% of 

electricity supplied to British homes is used up by the household kettle23 and this number could be 

decreased by the simple act of only boiling how much water we actually need – a perfect example of 

how a decreased demand doesn’t necessarily equate to a decreased level of comfort. A shift in 

public engagement could translate to a significant drop in demand, as each household’s adjustments 

would easily accumulate into an immense difference.  

The public, and their beliefs, can also play a huge role in the development of new infrastructure, 

especially the speed of introduction. If we want to reduce our carbon emissions, by action such as 

integrating more geographically widespread 

renewable energies such as onshore and offshore 

wind farms and tidal energy devices, then our 

current infrastructure will need to be upgraded and 

new power lines and substations will have to be 

developed24. In the UK there are electricity 

distribution networks that act as regional grids 

connected to the larger national grid (Figure 4). A 

survey conducted by the market research company 

YouGov, regarding public perception on electricity 

supply and the national grid, found that public 

knowledge in this area was pitiful, with only 10.4% 

of individuals being able to name the electricity 

supplier for their home and 50% believed that local residents have no involvement at all when it 

comes to decision-making about power lines14. This organisational invisibility and expectations of 

little involvement from the individual could lead to public opposition and cause delays to the 

implementation of new infrastructure. Hence the importance of public engagement from the aspect 

of the individuals themselves as well as organisations advertising to a widespread audience.  

Carbon Capture and Storage  

We cannot solve the problem of the increasingly excess amounts of carbon in our atmosphere based 

on reduced demand alone. For this we need to consider carbon capture and storage (CCS), a process 

                                                           
22 (Evans, 2014) 
23 (Collinson, 2019) 
24 (Patrick Devine-Wright, 2010) 

Figure 4: Electricity distribution in the UK 
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 aimed at decreasing the amount of carbon in the atmosphere. CCS has three main steps: capturing 

the CO2, transporting the CO2 and safely storing the emissions. Capturing the CO2 can be done in one 

of three ways: pre-combustion capture, post-combustion 

capture and oxyfuel combustion25. Pre-combustion capture 

(Figure 5) can occur during gasification where solid fuel 

(coal) is made into gaseous fuel (hydrogen and carbon 

monoxide, or “syngas”) by applying heat under pressure 

and it is at this point where the carbon is removed. The 

syngas is burned and then passed through turbines to 

produce electricity; any recovered heat from the process is 

used to make steam which can also be used in a similar 

way26. Post-combustion capture (Figure 6) uses a chemical 

solvent which binds with the CO2, this compound is then 

separated from the rest of the exhaust gas and heated. It is 

during the heating that the CO2 is removed in a relatively 

pure form, meaning that the solvent can then be reused27. As CCS deals with CO2 in high 

concentrations, it can produce very good results and can capture up to 90 per cent of emissions25, 

with the potential of even going carbon negative and 

removing CO2 derived from the atmosphere.  

Whilst the UK does not have much technology in this area, 

Drax is due to pilot the first bioenergy carbon capture 

storage (BECCS) project in Europe, which could make the 

renewable electricity produced at the site carbon 

negative. Although this pilot is good conceptually, there 

may not be many opportunities for CCS to advance further 

in the UK. BECCS uses biomass as a fuel and the UK, as a 

small island, does not have the capacity to grow the 

resources meaning we have to import the biomass. It is 

also less viable due to cost and there are few areas in which we can store the CO2 captured in the 

process. 

Conclusion 

In the last twenty years the UK has surpassed expectations in driving down cost in wind power 

generation, however this has only been possible due to significant government subsidy in the early 

years of development. From this we have cause to be optimistic regarding the future development 

of other technologies such as tidal power and CCS, but government funding would be integral to its 

future success. Without these developments, it is hard to envisage that we will be capable of 

meeting our 2050 targets. Alongside this it is important to increase public engagement in adopting 

more efficient technologies and lifestyle changes which cumulatively will make a bigger impact to 

decrease our energy demand. Only by both government and the public working in synergy can we 

hope to achieve our climate goals and carve a sustainable future for ourselves. 

 

                                                           
25 (Carbon Capture & Storage Association, n.d.) 
26 (National Energy Technology Laboratory, n.d.) 
27 (Clean Air Task Force, n.d.) 

Figure 5: Pre-combustion capture 

Figure 6: Post-combustion capture 
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