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Environmental Audit Committee (EAC), UK Parliament 

Technological innovations and climate change: onshore solar energy 

Consultation response from the Institution of Chemical Engineers (IChemE)  

1. What role can developments in solar panel technology play in the UK’s transition to net 
zero? 

There has been a significant uptake in the solar panel technology in the UK with data suggesting an 

increase of 3.5% in the total installed solar capacity across the UK to 14.2 GW [1]. Solar photovoltaic 

(PV) technology can be deployed in a variety of locations including domestic/ industrial buildings and 

solar farms, allowing consumers to generate their own power. Moreover, renewable power is required 

to decarbonise hard to abate industry sectors including chemicals, refining, steel, and glass. Therefore, 

improvements in solar technologies when used in conjunction with energy storage can have a significant 

impact on the UK’s transition to net zero. Research and developments within solar technology in the UK 

has focussed on developments such as thin films, flexible PV, and utilisation of new materials such as 

perovskites and organic PV which can result in higher power conversion efficiencies, better stability, and 

lower costs in future [2]. There are several challenges in the successful commercialisation of this new 

technology including short shelf life of perovskite solar cells (PSCs) and their lower structural stability 

and therefore further developments in this technology are required [3]. Solar technology can work in 

synergy with other renewable technologies such as wind and hydrogen and energy storage could 

provide a balance between the power supply and consumption in renewable power plant. The energy 

produced by solar technology can be used to produce hydrogen using electrochemical water splitting 

process providing flexibility for long term energy storage and transport [4]. This energy integration can 

result in the increase in energy efficiencies, improvements in energy system reliability, reduction in cost 

and the level of greenhouse gas (GHG) emissions [5]. The seven different net zero pathways for the UK 

energy system from 1997 to 2019, published by Energy Systems Catapult (ESC), National Grid, Centre 

for Alternative Technology (CAT) and Climate Change Committee (CCC), show the progress made in 

the contribution of Wind, Solar and Hydroelectricity from 5TWh to 84TWh [6]. It further highlights the 

scale of the net zero challenge and the key changes in energy demand, technology, consumer 

behaviour, and policy measures required to meet UK’s next zero targets. Chemical engineers are 

working across different industry sectors to play a significant role in the development of renewable 

technologies including solar and contribute to addressing these challenges.  

2. What are the current barriers (regulatory, technological or otherwise) to expanding the 
number of small and large-scale solar installations in the UK? 

The major barriers to expanding the small- and large-scale solar installations in the UK 

[7,8,9,10,11,12, 13] can be summarised as below: 
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1. Lack of significant regulatory/policy reforms from the government to utilise the full potential of 

solar technology adoption including substantial and stable technology adoption incentives to 

tackle the resistance to technology diffusion, reducing the high costs of investment and relaxing 

financial constraints.  

2. Lack of utility scale solar reforms including reforms to the Contracts for Difference (CfD) 

scheme, planning, nationally significant infrastructure project (NSIP) 50MW threshold, network 

charging and business rates. 

3. Lack of reforms to the policies such as Renewable Obligations Certificate (ROC), which 

replaced initial policies from the 1990’s such as Non-Fossil Fuel Obligation (NFFO), aimed at 

encouraging firms and suppliers to invest in systems larger than 50KW. 

4. Availability of the grid and its inability to keep with the pace of the solar deployment in the UK  

5. Dominant role of the Wind Power technology in comparison with the Solar PV hinders the 

diffusion of solar technology 

6. Technical barriers including, balancing and flexibility challenges since high volatility in weather 

leads to solar intermittency and forecast errors, stability, voltage and power quality issues. 

7. Availability of critical minerals/metals to support solar panels/cells and batteries manufacture. 

It would require the need for improved and sustainable production capabilities, supported by 

robust supply chains. 

8. Grid reliability risks in areas where solar farms might be located 

9. Global supply chain constraints hindering solar technology’s success to enable secure 

transition to net zero  

10. Social barriers including lack of consumer education and technology awareness, social stigma 

such as technology not aesthetically pleasing and disinterest to change. 

11. The demand for clean energy technologies due to ever increasing gas and electricity prices 

recently has meant that UK needs a larger workforce to meet this demand.  A 2020 survey by 

the Electrical Contractors Association in partnership with Solar Energy UK shows that 48% of 

traders in solar and energy storage sectors currently lack access to skilled employees.  

12. From a system’s perspective, decarbonisation of the heavy industry using dispatchable low 

carbon power and development of technology such as carbon capture and utilisation (CCUS) 

would need to be part of the UK’s net zero response. 

 

3. To what extent is the contribution of solar technologies to the UK’s renewable energy 
mix limited by storage and distribution capacity? 
The intermittent nature of the solar power due to different seasons means that significant 

proportion of solar energy produced in the UK needs to be stored for use during peak demand 

periods. This is also important since the industry requires reliable and constant power to 

decarbonise. There are technical challenges in storing energy into a useful and storable energy 

carrier like hydrogen since it requires large PV installations due to the conversion losses during 

production and use of hydrogen [20]. UK would need to build its energy storage capacities and 

distribution networks to support the energy production using solar technology since the existing 

energy storage and distribution capacity is limited [14].  As per the committee for climate 
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change, the UK has the potential to deploy 130-540TWh (145-615GW) of solar power [15].  

National Grid outlines four technologies for the future energy scenarios, pumped hydro, 

compressed air/liquid, batteries and hydrogen [16]. These technologies have strong storage 

potential, storing solar power when it is abundant and cannot be used especially during summer 

months.  For smaller scale distributed energy storage batteries are the solution. Battery storage 

can be used to provide overnight demand and balance the PV production during the day. Co-

locating solar and battery storage in the same site can reduce system installation costs and 

support the local energy system [9]. Similarly, thermal storage can be used for decarbonisation 

of heat and coupled with other renewable technologies such as solar to support UK’s long term 

emission reduction goals [17]. Chemical engineers are making significant contributions in the 

development of energy storage technologies which could support the faster uptake of renewable 

energy technologies including solar [21]. 

The Institution of Chemical Engineers (IChemE) 

The Institution of Chemical Engineers (IChemE) is a professional association with 30,000 members.   

IChemE is a not-for-profit, member-led qualifying body and learned society that advances chemical 

engineering's contribution worldwide for the benefit of society. We support the development of chemical, 

biochemical and process engineering professionals and provide connections to a powerful network of 

members in more than 100 countries. The Institution of Chemical Engineers has its head office in the 

UK with regional offices in Australia, New Zealand, Malaysia, and Singapore. 

This response has been produced by IChemE members in the UK and draws on the Institution’s 

expertise within the clean energy sector. IChemE’s position on climate change was published in 

November 2020 and reflects the institution’s commitment to work collaboratively with all stakeholders to 

contribute to a net zero future [18].  Between 2020-22, IChemE also produced sectoral plans to support 

climate change action in multiple industries and jurisdictions, including energy transition, clean energy, 

water, food, and pharmaceuticals.  

IChemE supports its members in applying their expertise and experience to make an influential 

contribution to solving major global challenges, including achieving the UN Sustainable Development 

goals.  The institution celebrated its 100 years centenary in 2022 with significant member contributions 

such as written technical articles, blogs, interviews, and webinar across nine different chemical 

engineering themes including sustainability and environmental, energy, materials, built environment and 

transport [19].   

IChemE would welcome the opportunity to provide more detailed information and response to the 

Environmental Audit Committee (EAC) on the points discussed in this consultation if required. It can 

successfully leverage its experience within chemical engineering on topics related to climate change 

and clean energy including solar technologies to participate in debate on net zero.   

  



   

Version 1 November 2022 Page 4 of 4 

References: 

[1] BEIS (2022). Solar photovoltaics deployment statistics, September 2022, Department for Business, Energy 
and Industrial Strategy (BEIS), URL: https://www.data.gov.uk/dataset/9238d05e-b9fe-4745-8380-
f8af8dd149d1/solar-photovoltaics-deployment-statistics  

[2] UKRI (2022). Solar Technology, url: https://www.ukri.org/what-we-offer/browse-our-areas-of-investment-and-
support/solar-technology/  

[3] Sharma, R., Sharma, A., Agarwal, S., Dhaka, M.S (2022). Stability and efficiency issues, solutions, and 
advancements in perovskite solar cells: A review, Solar Energy, Volume 244, 2022, Pages 516-535, ISSN 0038-
092X, https://doi.org/10.1016/j.solener.2022.08.001  

[4] Ghorbani, B., Wang, W., Li, J., Jouybari, A.K., Saharkhiz, MHM (2022). Solar energy exploitation and storage 
in a novel hybrid thermo-electrochemical process with net-zero carbon emissions, Journal of Energy Storage, 
Volume 52, Part B, 2022, 104935, ISSN 2352-152X, https://doi.org/10.1016/j.est.2022.104935  

[5] Rajashekara, K. (2005). Hybrid fuel-cell strategies for clean power generation. IEEE Trans. Ind. Appl. 2005, 
41, 682–689, 10.1109/TIA.2005.847293 

[6] Dixon, J., Bell, K., Brush, S (2022) Which way to net zero? a comparative analysis of seven UK 2050 
decarbonisation pathways, Renewable and Sustainable Energy Transition, Volume 2, 2022, 100016, ISSN 2667-
095X, https://doi.org/10.1016/j.rset.2021.100016  

[7] Solar Power Portal (2021). UK needs to treble solar in order to reach net zero but ‘significant barriers’ remain, 
article published 17 June 2021, url 
https://www.solarpowerportal.co.uk/news/uk_needs_to_treble_solar_in_order_to_reach_net_zero_but_significant
_barrier  

[8] Bunea, A.M., Guidolin, M., Manfredi, P., Posta, P.D. (2022). Diffusion of Solar PV Energy in the UK: A 
comparison of Sectoral Patterns, Forecasting 2022, 4(2), 456-476; https://doi.org/10.3390/forecast4020026  

[9] Efstratios, B., Rather, Z.H., Barton, J., Naidu, B.R., Wu, B., Nazir, U.F., Naduka, O.S. (2021). Solar integration 
in the UK and India: Technical barriers and future directions, Loughborough University. 
https://doi.org/10.17028/rd.lboro.14453133.v1  

[10] Islam, T. (2014). Household level innovation diffusion model of photo-voltaic (PV) solar cells from stated 
preference data. Energy Policy 2014, 65, 340–350. 

[11] Faiers, A.; Neame, C. (2006). Consumer attitudes towards domestic solar power systems, Energy Policy 
2006, 34, 1797–1806. 

[12] Duan, H.B.; Zhu, L.; Fan, Y. (2014). A cross-country study on the relationship between diffusion of wind and 
photovoltaic solar technology. Technol. Forecast. Soc. Chang. 2014, 83, 156–169.  

[13] Solar Power Portal. (2022). Installer event launched as skills shortage begins to bite 
https://www.solarpowerportal.co.uk/news/installer_event_launched_as_skills_shortage_begins_to_bite#:~:text=In
%20a%20survey%20conducted%20in,lacked%20access%20to%20skilled%20employees. 

[14] Solar Energy UK (2021). Lighting the way – making net zero reality with solar energy, url: 
https://solarenergyuk.org/resource/lighting-the-way-making-net-zero-a-reality-with-solar-energy/  

[15] Climate Change Committee (2020). https://www.theccc.org.uk/wp-content/uploads/2020/12/Sector-summary-
Electricity-generation.pdf  

[16] National Grid UK (2018a) Future Energy Scenarios. https://www.nationalgrideso.com/future-energy/future-
energy-scenarios/fes-2019-documents  

[17] BEIS (2016). Evidence Gathering: Thermal Energy Storage (TES) Technologies,  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA
_EE_DECC_TES_Final__1_.pdf  

[18] IChemE (2022). IChemE’s position on climate change, November 2022, https://bit.ly/3ptN8C9  

[19] ChemEng Evolution 2022. https://www.chemengevolution.org/  

[20] Züttel, A., Gallandat, N., Dyson, P., Schlapbach, L., Gilgen, P., Shin-ichi, O. (2022). Future Swiss Energy 
Economy: The Challenge of Storing Renewble Energy. Frontiers in Energy Research. 9. 
10.3389/fenrg.2021.785908  

[21]. The Chemical Engineer -TCE (2022). Energy: How to Store it 
https://www.thechemicalengineer.com/features/energy-how-to-store-it/  

https://www.data.gov.uk/dataset/9238d05e-b9fe-4745-8380-f8af8dd149d1/solar-photovoltaics-deployment-statistics
https://www.data.gov.uk/dataset/9238d05e-b9fe-4745-8380-f8af8dd149d1/solar-photovoltaics-deployment-statistics
https://www.ukri.org/what-we-offer/browse-our-areas-of-investment-and-support/solar-technology/
https://www.ukri.org/what-we-offer/browse-our-areas-of-investment-and-support/solar-technology/
https://doi.org/10.1016/j.solener.2022.08.001
https://doi.org/10.1016/j.est.2022.104935
https://doi.org/10.1016/j.rset.2021.100016
https://www.solarpowerportal.co.uk/news/uk_needs_to_treble_solar_in_order_to_reach_net_zero_but_significant_barrier
https://www.solarpowerportal.co.uk/news/uk_needs_to_treble_solar_in_order_to_reach_net_zero_but_significant_barrier
https://doi.org/10.3390/forecast4020026
https://doi.org/10.17028/rd.lboro.14453133.v1
https://www.solarpowerportal.co.uk/news/installer_event_launched_as_skills_shortage_begins_to_bite#:%7E:text=In%20a%20survey%20conducted%20in,lacked%20access%20to%20skilled%20employees
https://www.solarpowerportal.co.uk/news/installer_event_launched_as_skills_shortage_begins_to_bite#:%7E:text=In%20a%20survey%20conducted%20in,lacked%20access%20to%20skilled%20employees
https://solarenergyuk.org/resource/lighting-the-way-making-net-zero-a-reality-with-solar-energy/
https://www.theccc.org.uk/wp-content/uploads/2020/12/Sector-summary-Electricity-generation.pdf
https://www.theccc.org.uk/wp-content/uploads/2020/12/Sector-summary-Electricity-generation.pdf
https://www.nationalgrideso.com/future-energy/future-energy-scenarios/fes-2019-documents
https://www.nationalgrideso.com/future-energy/future-energy-scenarios/fes-2019-documents
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/545249/DELTA_EE_DECC_TES_Final__1_.pdf
https://bit.ly/3ptN8C9
https://www.chemengevolution.org/
https://www.thechemicalengineer.com/features/energy-how-to-store-it/

	Environmental Audit Committee (EAC), UK Parliament
	Technological innovations and climate change: onshore solar energy
	Consultation response from the Institution of Chemical Engineers (IChemE)
	The Institution of Chemical Engineers (IChemE)


