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Traditional Energy Sources
The UK is well known for its industrial heritage and widespread use of fossil fuels (Watton, 2025). Up until 
the late 1960s, coal was used almost exclusively before gas took over, supplying over 90% of households 
towards the end of the century (Watton, 2025). During the 1990s, ownership of the Central 
Electricity Generating Board (CEGB), was sold to the National Grid Company plc (National Grid, 2025). 
Following privatisation, the national grid reached a milestone in 2019, generating more energy from 
carbon neutral sources than fossil fuels (National Grid, 2025).
Waste incineration, has also been (and is currently) a popular method of energy production, given the 
added role of waste disposal (Foster, 2025; Levidow, 2023). However, traditional techniques produce vast 
quantities of greenhouse gases and therefore cannot work in harmony with the net zero goal (Foster, 
2025; Levidow, 2023). Despite this, Foster (2025), argues that modern air filtration technology has paved 
the way for waste incineration with vastly reduced emissions. This provides some scope for sustainable 
waste incineration, although it cannot entirely be considered a green energy source.



Importance of Decarbonisation and 
Overall Energy Demand Reduction
Barrett et al (2021), highlights in their executive summary, the need for energy demand reduction alongside 
decarbonisation. The key findings list the incentives, particularly economic and capacity related, driven in part by 
population increase (Barrett et al, 2021). Behind this approach is the wider concept of the circular economy 
(displacing the traditional idea of boundless consumption).

Broadly speaking, the current government recognises the economic need for decarbonisation in their energy white 
paper, stating:

"The global markets for low-carbon technologies, electric vehicles and clean energy are fast growing: zero emission 
vehicles could support 40,000 jobs by 2030, with exports of new technologies such as CCUS having the potential to 
add £3.6 billion GVA by 2030." (GOV.UK, 2020)

From an environmental perspective, decarbonisation is the vital step against anthropogenic climate change and, 
particularly as a member of the Paris Agreement, the UK has a responsibility to this (Dixon, Bell and Brush; UNFCCC, 
2025). Given the UK's industrial history, it now in the best interest of all parties to redress the balance going forward 
and promote a sustainable future.



Limitations of Infrastructure (National 
Grid)
Inflexibility is at the core of many issues concerning the national grid (Conway, 2025; National Grid, 2025). This 

has put pressure on engineers to upgrade the existing system and develop modular systems which bring 

greater efficiency and reliability, as part of a sustainable overall solution to energy demand (Conway, 2025).

One of the recent failings of the national grid, is its limited ability to incorporate intermittent renewable energy 

sources, such as wind and solar (Conway, 2025). This, coupled with poor energy storage, results in huge 

inefficiencies across the system (Conway, 2025).

Other issues include transmission losses (up to 40%), and voltage fluctuations, both of which (to a large extent) 

are not experienced by modern modular systems (Conway, 2025).



Wind
Wind has been the single largest source of renewable energy in 
the UK for some time, although in 2025, it accounted for almost 
30% of the UK's overall electrical supply (figure 1) (Poynting, Yale 
and Carr, 2026).

In a Wind Europe article, Isabel (2024), writes that the 
government is aiming to double onshore, and quadruple offshore 
wind by 2030 (from 2024). This shift in energy production means 
wind will account for nearly half of the UK's electricity production 
and, critically, will require an overhaul of relevant grid 
infrastructure (IGEM, 2024; Isabel, 2024). Securing the funding 
required to meet these goals, is estimated to cost in excess of 
£66 billion, presenting a significant challenge to the 
economy (IGEM, 2024). Figure 1: Renewable energy sources 

across the last decade (Poynting, 
Yale and Carr, 2026)



Solar
Like wind, the economic stability of the solar market (as 

opposed to the fossil fuel market), is attractive, and has 

received a large amount of attention in the UK (DESNZ, 2025). 

Therefore, it has been identified as a key area of 

development, constituting a major proportion of the UK 

Government's Clean Power Action Plan (DESNZ, 2025). 

Unlike wind, solar has a far greater potential for modularity, 

and can be installed across most buildings as direct energy 

sources (Spellman and Bird, 2024).

Over the course of 2025, solar experienced the biggest 

growth proportionally, rising by nearly a third (figure 

2) (Poynting, Yale and Carr, 2026; Spellman and Bird, 2024).

Figure 2: Solar 
contribution to 
electricity 
generation 
(Poynting, Yale 
and Carr, 2026)



Tide
Due to its geographic location, the UK has unique access to broad tidal ranges, with the potential (given the 

infrastructure) to provide a significant energy input (Kempton, 2024). Table 1 shows the current tidal range 

projects across the UK, with their respective target power capacity (as of 2024) (Kempton, 2024).

Ridal energy is not a new idea, much progress has been made on increasing the efficiency of tidal power, 

although some challenges remain (Shetty and Priyam, 2022). For example, ensuring that these technologies 

don't impact marine wildlife and function with manageable cost and maintenance (Shetty and Priyam, 2022).

Table 1: Tidal range 
projects across the 
UK (Kempton, 2024)



Heat Pumps
Heat pumps, along with electric vehicles, represent the largest adaptations for consumers in the UK's changing 

energy mix. Without these technologies, the ability for green energy to integrate into the overall mix is greatly 

diminished. The efficacy of heat pumps is still a topic of debate, although the rate at which technology has 

developed is undeniable, with future improvement likely (Ashton, 2024; Lamb and Elmes, 2024).

There are several points concerning heat pumps which are critical to their success. Firstly, pricing for heat 

pumps (upfront and running costs) must be competitive with traditional boiler setups and offer a comparable 

level of functionality (Williams and Thomson, 2023). Secondly, the importance of correct operation (including 

sufficient insulation) must be readily apparent to the consumer (Williams and Thomson, 2023).



Nuclear
Nuclear power remains a controversial topic in the UK, particularly in regard to nuclear waste disposal. 

Matthew and Walker (2022), make several strong criticisms of nuclear energy in the UK, stating that over-

emphasis of nuclear energy could divert attention away from other renewable sources and that, historically, 

nuclear development has experienced consistent underestimation of total cost. Price, Keppo and Dodds 

(2023), concur with this in their conclusion:

"Since a lower-cost, secure electricity system compatible with net zero could be built without new nuclear, the 

current favourable policy towards nuclear from the UK Government is becoming increasingly difficult to justify." 

(Price Keppo and Dodds, 2023)

Current sources indicate that the UK produces roughly 15% of its electricity (6.5GW) from nuclear power 

(World Nuclear Association, 2025). By 2050, the government aims to significantly expand nuclear energy 

production (to 25% - 24GW) (World Nuclear Association, 2025).



Hydrogen
Figure 3 provides an outline of the technology behind 

hydrogen, including its relation to the sustainable 

development goals (SDGs) (Maka, Mehmood and Chaudhary, 

2025). Hydrogen and fuel cell technology is still relatively new 

to the UK energy market, and there is insufficient knowledge 

to predict precisely what impact it may have (Al-Mufachi and 

Shah, 2022). Switching to hydrogen has diverse benefits for 

the economy and environment, including reduced reliance on 

fossil fuels, increased air quality and reliability, due to its 

abundance (albeit not as a primary fuel source) (Al-Mufachi 

and Shah, 2022). Like all alternative fuel sources affordability 

is a concern; Al-Mufachi and Shah (2022), suggest that this 

could be accounted for with a CO2 tax.

Figure 3: Green hydrogen 
technology (Maka, Mehmood 
and Chaudhary, 2025)



Biomass
The government recognises the application of sustainable biomass production in its biomass strategy, 

where it is argued that because its energy is sourced from photosynthesis, it absorbs the CO2 it emits 

(DESNZ, 2023). 

According to REA (2025), biomass accounts for 12% of current energy use in the UK. Over two thirds (66%) 

of this is sourced from domestic feedstocks, a relatively stable resource (DESNZ, 2023; REA, 2025). Its 

sustainability (emissions) depends largely on its source, with potential to be carbon negative (REA, 2025).

Unlike many renewables, biomass has the potential to be harnessed as a direct fuel source in transportation 

and heating, although this perpetrates similar issues of fossil fuels relating to air quality and pollution 

(DESNZ, 2023).



Development in Off-Grid and Modular 
Technology
Along with changing energy sources, the importance of storage and transmission must be considered. Existing 

infrastructure suffers from poor storage capacity and heavy transmission losses (Conway, 2025). This must be 

rectified before new sources become mainstream and expansion is necessary (National Grid, 2025).

A popular alternative traditional infrastructure is creation of off-grid systems which operate locally and 

therefore suffer less, particularly from transmission losses (Irena, 2024; National Grid, 2025). Solar and wind 

have huge potential, given that they have high modularity (Irena, 2024). One such example is Nantycaws 

Carmarthen Recycling Centre, a facility partially powered by a 500kW wind turbine (Taylor-Peter, 2025).



Overall Current Progress 
and Future Outlook

Following Brexit, the UK has entered an uncertain phase in energy 
production, where some EU legislation has been carried over, some has 
been created (or restructured), and some has been omitted (DEFRA and 
BEIS, 2020; DESNZ, 2024; Kempton, 2024). Whilst this has muddied future 
outlook, current goals aim for the UK to be carbon zero  by 2050 (Burnett 
and Stewart, 2024).

Kempton (2024), suggests that due to the incompleteness of the 'British 
Energy Security Strategy', the UK requires a 'National Energy Master Plan 
Model' to increase its scope for higher efficiency and yield of clean energy 
production, which must include details of an overhaul of the national 
grid (DESNZ, 2025; National Grid, 2025). Ogwumike et al (2024), propose a 
similar idea with their 'industrial decarbonisation framework' shown in 
figure 4.

Figure 4: Industrial 
decarbonisation framework 
(Ogwumike et al, 2024)



Overall Current Progress 
and Future Outlook
According to a recent BBC News article, the UK generated over 127TWh from wind, 
solar, hydro and biomass in 2025, up 18TWh from 2024 (figure 5) (Poynting, Yale and 
Carr, 2026). This figure illustrates the unprecedented speed at which green energy 
has grown in the UK.

One source estimates that by 2050, the UK's energy demand will increase by 51-
160% in order to facilitate large-scale changes in transport and heating 
(Dixon, Bell and Brush, 2022). It also mentions that hydrogen may be one of the most 
important energy vectors going forward, depending on its development for use in 
transport and heating (Dixon, Bell and Brush, 2022).

Overall, it would be fair to summarise that there is a large degree of uncertainty going 
forward, with much of the progress in achieving the net zero target hinging on 
politics (Barrett et al, 2021; Burnett and Stewart, 2025). However, whist the time-
frame is a subject of debate, it is hard to argue that the UK's approach to 
sustainability has changed radically over the past century, and the rate at which this 
is change is accelerating, is strongly related to the development of new 
technology (Barrett et al, 2021; Burnett and Stewart, 2025).

Figure 5: Renewable electricity 
generation from 2009-2025 
(Poynting, Yale and Carr, 2026)
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