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10 July 2026 
 
East Park Energy: review of the Applicant’s carbon assessment –
reliability, transparency and alternative lifecycle analysis 
 
Submission: Post-hearing submission relating to Compulsory Acquisition Hearing 1  
Examining Authority 
Stop East Park Energy (SEPE) is an independent, community-led group established 
in response to concerns over the proposed East Park Energy development. The 
group operates on an unfunded, voluntary basis and has over 1,000 registered 
supporters. SEPE includes individuals with professional expertise in agriculture, 
analysis, civil engineering, construction, ecology and environmental science, energy, 
finance, law and planning, as well as professional experience with the NSIP process. 
 
• The analysis of a selected set of Scheme carbon dioxide emissions and full 
Scheme carbon dioxide emissions avoidance set out in this submission has been 
prepared by a technical analyst with experience in NSIP solar and battery complex 
lifecycle analysis 

This submission: 

1. Submits that the Applicant has materially understated the Scheme’s lifecycle 
carbon emissions and materially overstated its claimed carbon savings. 

2. Presents transparent alternative lifecycle calculations indicating that the 
Scheme would generate substantially more greenhouse gas emissions than it 
would avoid over its lifetime. 

3. Shows that acknowledged calculation errors, methodological limitations and 
internal inconsistencies materially reduce confidence in the Applicant’s 
greenhouse gas assessment and its claimed climate benefits. 

4. Demonstrates, by reference to NSIP precedent, that community group scrutiny 
of applicants’ carbon assessments has led to detailed critique and significant 
corrections during examination. 

5. Submits that the weight attributed to the Scheme’s claimed climate benefits in 
the planning balance should be materially reduced unless and until those 
claims are more robustly demonstrated.	 
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1. Introduction 
 
This submission builds on representations in SEPE’s Deadline 3 submission (REP3-
108, section 4.1, Appendix A), which set out calculations for the carbon dioxide 
emissions from a defined set of Scheme components, and responds to 
representations made at Compulsory Acquisition Hearing 1 on 10 June 2026.  
 
SEPE submits that the Applicant’s calculations for carbon dioxide emissions are 
understated and its calculations for carbon dioxide emissions avoidance are 
overstated. SEPE sets out alternative calculations in this submission. Along with re-
presenting the projections for carbon emissions for three principal components of the 
Scheme (REP3-108), this submission projects the potential carbon emissions 
avoidance from the operation of the East Park Energy solar power plant and Battery 
Energy Storage System (BESS) on a year-by-year basis.  
 
2. Precedent for challenge of carbon dioxide calculations during NSIP 
examination 
 
As SEPE indicated in its Deadline 3 submission (REP3-108, section 4.1), there are 
clear precedents for challenge and alternative analysis of carbon dioxide emissions 
and avoidance in the solar NSIP regime. In this section, SEPE sets out two notable 
examples: one involving analysis by a community group; and one involving academic 
analysis commissioned by a community group. The former resulted in the Applicant 
making extensive and significant corrections to its analysis during the examination. 
 
2.1 Great North Road Solar and Biodiversity Park (EN010162) 
 
During the Great North Road Solar and Biodiversity Park NSIP examination, the 
applicant was challenged by a local community group on its carbon dioxide 
calculations. The community group identified mathematical errors, omissions and 
inappropriate assumptions. As a result, the applicant accepted the majority of 
assertions made and corrected its carbon dioxide analysis for the Scheme. Examples 
are set out below. 
 
In the applicant’s ‘Environmental Statement Volume 2 Chapter 15 – Climate Change’ 
the community group submission is that: 
 

“The combined effects of the revision of CO2 avoidance through aggregate 
power generation, and this review of the CO2 emissions that are a 
consequence of deploying the materials required for the development, is that 
the recalculated projected carbon avoidance over 40 years is 905,762 tonnes, 
not 1,594,744. This represents a 76% over-inflation of the benefits. Appendix 
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C shows that all the recalculations correct wrong conversion factors, omitted 
infrastructure or incorrect data, or mathematical errors - not exclusions 
following the 1% IEMA guidelines.” 

 
The applicant responds: 
 

“This is noted. Amendments to the analysis have been made in response to 
consultation comments as well as to changes to the design parameters, as set 
out this chapter.” 

 
Within the same document, there are repeated references to errors and 
miscalculations, for example: 
 

“Transformer production emissions are based by the Applicant on 510 tonnes 
of steel. When it comes to transporting them, 1020 tonnes of transformers 
travel by sea but then only 500 leave the port for the site. It is not intended to 
correct this error as it is not known which of the 3 figures is right.” 

 
“There is a further miscalculation with regard to the transportation emissions 
for the substation” 

 
“This is the largest miscalculation” (referring to decommissioning of batteries 
and decommissioning transportation) 

 
The applicant’s response to all assertions relating to miscalculations and errors is: 
 

“These figures have been reviewed, along with changes to the design 
parameters, and a revised analysis is provided in this chapter.” 

 
The community group’s analysis indicated that the project could produce between 1.8 
million and 2.6 million tonnes more carbon dioxide than it would avoid over its 
lifetime. At the close of the examination (the application is at Recommendation 
stage), the principal outstanding area of contention related specifically to how much 
electricity the solar complex would generate in practice, with the community group 
contending that the applicant’s capacity factor of 15.8% was materially over-stated. 
 
2.2 Sunnica Energy Farm (EN010106) 
 
The community group registered as an Interested Party in the Sunnica Energy Farm 
Examination commissioned the Centre for Renewable and Low Carbon Energy, 
School of Water Energy and the Environment, Cranfield University to conduct a 
review of the project’s carbon dioxide calculations. It was submitted as ‘Annex F – 
Carbon’ in its Written Representation. 
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The chief findings are set out as follows: 
 

“1) Sunnica may have overestimated their energy output at 23.5 TWh, unless 
they are intending an installed capacity of at least 625 MWp. 
 
2) Sunnica’s methodology for calculating GHG (greenhouse gas) emissions 
throughout the lifecycle stages of the Scheme is not transparent and has led 
to an underestimation of the lifetime emissions of the scheme.” 
 

Applying reasonable estimates based on the Sunnica Environmental Statement and 
assumptions favourable to the project where information was unavailable, Cranfield 
University concluded that realistic lifetime generation would be 17.7TWh rather than 
the applicant’s 23.2TWh, that lifecycle GHG emissions had been underestimated, 
and that, in most scenarios, the scheme would emit more carbon than it saved over 
its lifetime. 
 
The applicant rejected Cranfield University’s criticisms, while Cranfield maintained 
that the underlying calculations remained undisclosed and could not be 
independently verified.  
 
This exchange remained unresolved at the close of the examination, and at 
Recommendation, the Examining Authority recommended that consent should be 
withheld. It demonstrates that independent scrutiny of lifecycle carbon calculations 
has been accepted as a legitimate matter for examination within the NSIP process. 
 
3. Accepted errors in the East Park Energy Application’s carbon dioxide 
calculations and “limitations” with its Greenhouse Gas Emissions Assessment 
 
In an Interested Party Written Representation (REP1-087) it states: 
 

“Greenhouse Gas Assessment reliability 
 
The Applicant’s Greenhouse Gas (GHG) Assessment is a central component 
of the claimed public benefit. However, [this] submission identifies concerns 
regarding its reliability, transparency and internal consistency. 
 
In particular: 

• potential inaccuracy in calculation of operational worker travel over the 
scheme’s lifetime; 

• the relationship between inputs and outputs is not transparently 
explained; 

• key assumptions are not supported by sensitivity testing; and 
• there is limited use of supplier-specific or project-specific data. 
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These issues indicate that the assessment is highly sensitive to assumption 
choice but does not transparently explore that sensitivity. As a result, the 
claimed carbon benefit cannot be treated as a robust or verifiable figure and 
should be afforded reduced weight unless corrected.” 

 
The submission considers a specific example: 
 

“Within the Applicant’s GHG Assessment (APP-116), specifically Table 16 – 
GHG emissions over the lifetime of the Scheme, emissions during the 
operational phase for “travel of workers to site” are reported as only 0.4 tCO2e 
over the lifetime of the Scheme. 
 
Given that the Applicant identifies approximately 20 operational staff, and 
indicates that these may travel up to a 100 km round trip to site, this figure 
appears unrealistically low when considered against the scale of activity 
implied. On an order-of-magnitude basis, such assumptions would be 
expected to generate a substantial volume of vehicle kilometres over a 40-
year operational period. The reported emissions figure is not explained in a 
way that allows it to be reconciled with those inputs.  

 
… By way of illustration, if 20 operational staff were to undertake a 100 km 
round trip on a regular working basis, this would equate to approximately 
440,000 km of travel per year and around 17.6 million km over a 40-year 
operational life. Applying standard UK Government greenhouse gas 
conversion factors to that scale of activity would be expected to result in 
emissions several orders of magnitude greater than the 0.4 tCO2e reported. 
The purpose of this comparison is not to assert a substitute calculation, but to 
demonstrate the scale of the apparent discrepancy. This scale of activity 
should be understood in the context of the Applicant’s wider Transport 
Assessment (APP- 101), which provides the baseline assumptions for vehicle 
movements associated with the Scheme.” 

 
The Applicant responds (REP2-044):  
 

“Table 16 within ES Vol 1 Chapter 15 Climate Change [APP-051] has been 
reviewed, and an error in the calculation of GHG emissions associated with 
the travel of workers has been identified. 
 

The Applicant recalculated worker travel emissions, resulting in corrected emissions 
of 6,061tCO2e during construction and 3,921tCO2e during operation.  
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SEPE notes that Interested Party submission REP1-087 sets out the case of travel 
for workers as an example of potential inaccuracies and a lack of internal consistency 
or transparent reconciliation. However, the Applicant chooses to respond to this 
specific example alone, without undertaking wider sense-checks of its assumptions 
and calculations as appropriate. 
 
SEPE also notes that issues emerging from this particular example are relevant to 
the Applicant’s construction transport plans and potential reconciliation issues across 
the Application, which are the subject of a further SEPE submission at Deadline 4. 
 
It is notable that in its response (REP2-044), the Applicant appears to acknowledge 
shortcomings in its greenhouse gas assessment. On page 77 it states: 
 

“It is important to emphasise that GHG emission calculations are continually 
evolving. The Applicant is committed to ensuring assessments are suitable for 
establishing the likely significant effects of the Scheme.”  

 
On page 78 it states: 
 

“The Applicant understands that there are limitations with ES Vol 2 Appendix 
15-1 [APP-116] but would like to emphasise that the assessment has been 
produced to fulfil the requirements of the EIA Regulations and identify likely 
significant effects, and is not expected to be a full lifecycle carbon 
assessment.” 

 
SEPE addresses this further in section 5. 
 
3.1 Apparent inconsistency in the Applicant’s operational GHG intensity 
calculation 
 
In ‘Environmental Statement Volume 1 – Main Report Chapter 15: Climate Change’ 
(REP2-012), the Applicant states at paragraph 15.8.23: 
 

“As the Scheme is expected to produce 15,980,748 MWh electricity for export 
to the national grid, the GHG intensity of the electricity generated over the 
lifetime of the Scheme has been calculated as 42.6 gCO2e/kWh.” 

 
At paragraph 15.8.25, using what appears to be the same calculation method at 
15.8.23, it states: 
 

“…the average operational GHG intensity of the Scheme has been calculated 
by dividing the total operational GHG emissions by the total energy generation 
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of the Scheme. The operational GHG intensity of the Scheme is 0.246 
gCO2e/kWh…” 

 
The Applicant’s reported operational GHG intensity appears sufficiently low to 
warrant further examination.	Following the calculation method set out for the 
Scheme’s lifetime GHG intensity, SEPE reaches the same figure as the Applicant. 
However, applying the same calculation method to the operational GHG intensity of 
the Scheme produces a materially different result, as set out below: 
 

• Total operational GHG emissions: 297,990tCO2e 
• Total energy generation of the Scheme: 15,980,748MWh 
• 297,990/15,980,748: 0.0186 tCO2e/MWh  
• Converting from tCO2e/MWh to gCO2e/kWh multiply by 1,000: 18.6 gCO2/kWh  

 
There is a significant difference between the Applicant’s operational GHG intensity 
claim of 0.246gCO2e/kWh and SEPE’s calculation of 18.6gCO2/kWh. 
 
Adopting SEPE’s Scheme lifetime generation number of 14,932,319MWh (Appendix 
A.1) would result in an operational GHG intensity calculation of 20gCO2e/kWh.  
 
4. The Applicant’s claimed carbon emissions and savings: inconsistencies, 
unrealistic assumptions and methodological concerns  
 
In its ‘Statement of Reasons’ (REP3-013), paragraph 4.3.8, the Applicant claims: 
 

“The Scheme, with 400MW of solar and 100MW of battery storage, would … save 
1.8 million tonnes of CO2 across its lifetime.” 
 

In its ‘Planning Statement’ (APP-031), page 17, footnote 1, the Applicant suggests 
that this saving of 1.8 million tonnes is: 
 

“Calculated based on the total GHG emissions offset by the project’s electricity 
generation of circa 2,461,035 tonnes of CO2 equivalent (based on the ‘Grid 
Average’ scenario as set out in Table 15.16 of ES Vol 1 Chapter 15: Climate 
Change [EN010141/DR/6.1]), less the lifetime GHG emissions of the Scheme 
at circa 648,178 tonnes of CO2 equivalent (set out in Table 15.13 of ES Vol 1 
Chapter 15: Climate Change [EN010141/DR/6.1])” 

 
SEPE notes that the footnote in the Planning Statement has not yet been updated to 
reflect required corrections to the lifetime GHG emissions, which is currently stated in 
‘Environmental Statement Volume 2 – Technical Appendices Appendix 15-1: 
Greenhouse Gas Emissions Assessment’ (REP2-021), paragraph 3.1.2, as follows: 
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“As shown, using the conservative assumptions the total emissions over the 
lifetime of the Scheme are ~681,000 tCO2e.” 

 
In ‘Climate Change’ (REP2-012), paragraph 15.8.18 the Applicant states: 
 

“As the Scheme is expected to produce 15,980,748 MWh electricity for export 
to the national grid over its lifetime, the GHG emissions offset over the lifetime 
of the Scheme has been calculated using each comparator as outlined in 
Table 15.16.” 

 
SEPE contends that the Applicant’s projected lifetime electricity generation total of 
15,980,748MWh is overstated (see Appendix A.1). 
 
Table 15.16 sets out four scenarios: 
 

 
The Applicant presents a very broad range of offset lifetime tCO2e scenarios which 
produce materially different claimed carbon avoidance totals, as stated in paragraph 
15.8.19: 
	

“As shown, the Scheme will offset between ~173,000 and ~6,105,000 tCO2e 
over its lifetime, depending upon the displacement factor applied.” 

 
The Applicant effectively appears to switch between the Department for Energy 
Security and Net Zero’s Fuel Mix Disclosure, the HM Treasury Green Book and an 
adjusted Green Book pathway. It does not provide a clear justification for doing so, 
which is particularly important since the choice of method influences the scale of the 
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claimed benefit. SEPE contends that the Applicant relies on unrealistic emissions 
assumptions. SEPE also submits that the Applicant’s use of long run marginal 
generation is not appropriate for calculating lifetime offsets under the operating 
model of a hybrid Scheme, specifically in relation to solar generation-to-grid and 
BESS supply-to-grid operations and evening gas peaker emissions. SEPE’s 
calculations, set out in Appendix A, reflect a more realistic and appropriate scenario. 
 
SEPE addresses each scenario set out in Table 15.16 below. 
 
Scenario 1: ‘Gas-fired power station (current long-run marginal generator)’ 
 
The Applicant does not explicitly cite the source of its GHG intensity of 
382gCO2e/kWh figure. Without this information, SEPE has worked on the assumption 
that the figure used in Scenario 1 is sourced from the Green Book, as is the case for 
Scenarios 3 and 4. However, the only figure matching that used by the Applicant in 
the Green Book is the 2010 consumption-based figure of 382gCO2e/kWh (see Figure 
1). If this 2010 number has been adopted, SEPE questions its use as what the 
Applicant describes as the “current” long run marginal generator emission number.  
 
Since paragraph 15.8.14 refers to “electricity generation”, and not consumption-
based, SEPE believes that the ‘current’ number used should either be the 
generation-based figure for 2025 (the original date of the Applicant’s Climate Change 
document) or, more logically, the 2028 figure (the year the Scheme is due to start 
operating). These figures are 193gCO2e/kWh and 133gCO2e/kWh, respectively. 
Using these figures would give 3,084,284tCO2e and 2,125,439tCO2e, respectively.  
 
However, basing the entire 40-year lifetime on a ‘current’ figure is inappropriate 
because as the Green Book demonstrates, year on year, the long run marginal 
generation figure is forecast to drop significantly across the Scheme lifetime. 
 
Scenario 2: ‘Grid average 2024-2025’  
 
SEPE notes that the Applicant has selected this scenario as its stated full lifetime 
offset calculation. Its justification as such is not clearly established. SEPE contends 
that it is unrealistic for the Applicant to use the single grid average 2024–25 
emissions factor of 154gCO2e/kWh “to calculate the offset emissions over the lifetime 
of the Scheme” (paragraph 15.8.15), as this also does not reflect Green Book 
projections for the 40-year operational lifetime, or indeed any year-on-year lifetime 
projections.  
 
Further, it is unclear why the Applicant elected to use the DESNZ Fuel Mix 
Disclosure Data Table figure for this scenario, rather than applying the Green Book 
methodology used in the other scenarios.  
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Applying the Green Book long-run marginal generation-based emissions factors from 
2028 (133gCO2e/kWh, reflecting the year the Scheme is expected to become 
operational) to 2067 (2.3gCO2e/kWh), together with capacity factor and evening gas 
peaker assumptions set out in sections 6.1.1 and 6.1.2 and Appendix A, results in 
lifetime carbon avoidance of 295,418tCO2e over the Scheme’s 40-year operational 
life. 
 
Section 4.1 addresses the apparent internal inconsistency in the Applicant’s Climate 
Change document. 
 
Scenario 3: ‘DESNZ Green Book long-run marginal generation-based electricity 
emission factors’ 
 
SEPE suggests that the outcome of Scenario 3 is the most realistic of the four, as it 
relates directly to the Green Book data. However, SEPE questions the use of the 
2010 357gCO2e/kWh figure and the finish date of 2070, set out in paragraph 15.8.16. 
 
Scenario 4: ‘Adjusted DESNZ Green Book long-run marginal generation-based 
electricity emission factors’ 
 
SEPE questions the transparency behind the Applicant’s “adjusted GHG emissions 
trajectory… starting at this value in 2023 and gradually reducing to achieve the target 
for 2035 and then following the same trajectory as the Green Book after this date” 
(paragraph 15.8.17), but apparently using a figure of 382gCO2e/kWh which appears 
to date from 2010, for consumption-based, not generation-based. The Applicant does 
not present detailed calculations. 
 
It is not clear what the Applicant is referring to by “the target for 2035”. SEPE 
assumes this refers to the former government’s 2035 electricity decarbonisation 
target (see section 4.2), but the Applicant neither makes this explicit nor explains how 
it has informed its adjusted emissions trajectory. 
 
At Appendix A, SEPE presents calculations setting out how emissions avoidance 
could vary across the lifetime of the Scheme, year-by-year from 2028 to 2067. 
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Figure 1: Extract from Green Book Table 1: Electricity emissions factors to 2100, kgCO2e/kWh. 
Highlighted cells show the key figures discussed in this section 
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4.1 Inconsistent presentation of the Applicant’s carbon offset assessment 
 
At paragraph 15.8.30, the Applicant states: 
 

“The DESNZ Green Book long-run marginal generation-based electricity GHG 
emission factors reduce significantly throughout the operational phase of the 
Scheme due to the projected implementation of renewables. This means that 
there becomes a point at which the GHG emissions offset by the electricity 
generated by the Scheme are lower than those associated with building and 
operating the Scheme. However, developments similar to the Scheme are 
required to achieve the projected reductions in generation-based GHG 
emissions factors. This results in a ‘Catch-22’ situation for the purposes of 
assessing GHG emissions from the Scheme.” 

 
SEPE firstly suggests that this reveals an internal inconsistency. The Applicant’s 
acknowledgement that, under the HM Treasury Green Book approach, there comes 
a point at which the Scheme emits more greenhouse gases than it offsets is difficult 
to reconcile with the unqualified carbon offset claim made in its Statement of 
Reasons, Planning Statement and earlier sections of the Climate Change document,  
ie that the Scheme would “save 1.8 million tonnes of CO2 across its 
lifetime”. Secondly, the Applicant’s ‘Catch-22’ observation carries limited weight when 
considered alongside SEPE’s own analysis. SEPE’s partial projection of Scheme 
emissions in Appendix B indicates a minimum net increase of approximately 1.23 
million tonnes of CO₂e over the Scheme’s lifetime. On SEPE’s analysis, the Scheme 
would already generate substantially more emissions than it avoids, even before 
accounting for a range of additional project components, such that the Applicant’s 
suggested future tipping point is no longer the central issue. 
 
4.2 A note on currency 
 
SEPE notes that paragraphs 15.8.17 and 15.8.34 of the current version of the 
Climate Change document (April 2026) refer to the 2035 electricity decarbonisation 
target and the “incoming government’s” plan to achieve this by 2030. Given the 
publication date of the document, and that the government referred to has been in 
office since July 2024, these references appear to reflect an earlier policy context, 
raising questions as to whether the document has been fully reviewed and updated 
prior to publication: 
 

“Achiev[ing] the target for 2035” 
 
“Once operational the Scheme provides low carbon electricity to the national 
grid and supports the UK government’s goal for all electricity to come from low 
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carbon sources by 2035, and indeed the incoming government’s plan that this 
is achieved by 2030.” 
 

5. The Applicant’s stated position, EIA requirements and NSIP Advice Note 
Seven  

 
The Applicant’s core position appears to be that its GHG assessment was prepared 
to meet the requirements of the EIA Regulations (REP2-044), rather than to function 
as a full Lifecycle Carbon Assessment, and that, at the current stage of design, the 
use of conservative assumptions is sufficient to identify likely significant effects.  
 
Notwithstanding that ‘Environmental Statement Volume 1 – Main Report Chapter 15: 
Climate Change’ (REP2-012) establishes that during consultation the host authorities 
called for a more comprehensive, transparent and robust assessment, the Applicant 
states that the scope of the assessment was “agreed as part of the consultation 
process” following the EIA scoping exercise. However, a scoping opinion is not 
necessarily determinative of the adequacy of the final Environmental Statement, nor 
does consultation agreement necessarily remove the requirement under the 
Infrastructure Planning (Environmental Impact Assessment) Regulations 2017 for the 
Environmental Statement to include: 
 

“the information reasonably required for reaching a reasoned conclusion on 
the significant effects of the development on the environment, taking into 
account current knowledge and methods of assessment” 

 
While EIA is recognised as an iterative process, unresolved design detail does not 
appear to remove the requirement for the Environmental Statement to contain 
sufficient information to support a “reasoned conclusion” on likely significant 
environmental effects. 
 
Where uncertainty relates to assumptions capable of materially altering the 
magnitude or significance of lifecycle GHG emissions, the adequacy of the 
Environmental Statement’s assessment methodology becomes directly relevant to 
whether the Secretary of State can reach a legally compliant reasoned conclusion on 
the Scheme’s likely significant climate effects under Regulations 14 and 21. 
 
The Planning Inspectorate’s ‘Nationally Significant Infrastructure Projects – Advice 
Note Seven: Environmental Impact Assessment: process, preliminary environmental 
information and environmental statements’ expressly emphasises that the 
requirement under Regulation 14 is directly linked to the Secretary of State’s ability 
to reach the “reasoned conclusion” required under Regulation 21. 
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The Regulations additionally require information on: 
 

“…the likely significant effects of the development on the environment…the 
impact of the project on climate (for example the nature and magnitude of 
greenhouse gas emissions)…” 

 
6. SEPE’s alternative calculations 
 
6.1 Carbon avoidance 
 
Before setting out its alternative calculations, SEPE notes the following. 
 
6.1.1 Capacity factor: monofacial versus bifacial panels on fixed-tilt structures 
 
The panel generation calculations set out in this submission at Appendix A are based 
on bifacial panels, thereby adopting an assumption favourable to the Applicant (see 
notes accompanying calculations). 
 
SEPE has therefore calculated its projections on a capacity factor of 12%. This is 
above the national, regional and local capacity factors set out by SEPE across a 
number of its submissions. 
 
Panel specification is not consistently or definitively stated within the Application. 
 
As SEPE set out in its Deadline 3 submission (REP3-108), in its ‘Design Parameters 
and Principles Statement’ (REP1-030), the Applicant states: 
 

“The solar PV panels will be either monofacial or bifacial and have an anti-
reflective coating.” 

 
However, in its ‘Environmental Statement Volume 2 – Technical Appendices, 
Appendix 15-1: Greenhouse Gas Emissions Assessment’ (REP2-021), Table 3, 
under Equipment weight assumptions, ‘Solar PV module’, the Applicant states:  
 

“bifacial module”  
 
Notwithstanding that SEPE has adopted a generation assumption favourable to the 
Applicant, SEPE notes that caution is required in relation to projected bifacial panel 
performance assumptions within UK solar NSIP-scale schemes. Modelled bifacial 
gain assumptions may rely on optimistic assumptions regarding albedo, panel 
spacing, layout efficiency and long term operating conditions. Typical albedo values 
for grassed agricultural land are lower than more reflective bare earth or artificial 
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surfaces. SEPE notes that the UK field study1 examining bifacial panel performance 
at a small solar site (installed capacity: 34.7MW) and featuring a “ground surface, 
covered with thick soil” which “played a vital role in determining the albedo”, limits the 
extent to which such evidence can confidently be extrapolated to the East Park 
Scheme’s proposed design and operational assumptions. The York study also found 
that bifacial panels had a marginally higher degradation rate per annum. 
 
6.1.2 BESS operation 
 
SEPE considers that the Applicant is likely to make maximum practical use of the 
BESS. The commercial incentive is to charge the battery system when solar 
generation is available and discharge during periods of peak electricity demand, 
when wholesale prices are highest. Unlike electricity sold under the Contract for 
Difference (CfD) mechanism, electricity exported from the BESS is expected to fall 
outside the CfD strike price restrictions and therefore receive the full prevailing 
wholesale price per MWh. This provides a clear commercial incentive to maximise 
BESS utilisation and supports SEPE’s assumption that a significant proportion of 
available generation will be routed through the BESS rather than exported directly to 
the grid. 
 
6.1.3 Further assumptions are set out in the notes that accompany the calculations in 
Appendix A. 
 
6.1.4 Carbon avoidance calculations 
 
SEPE’s breakdown of the Scheme’s potential carbon dioxide emission avoidance, 
expressed in tonnes of carbon dioxide equivalent, is set out in Appendix A.  
 
The calculations are based on SEPE’s projected lifetime solar panel generation of 
14,932,319MWh for the Scheme. This assumes a 12% capacity factor for bifacial 
panels, an assumption favourable to the Applicant, as detailed in Appendix A, 
alongside associated notes on panel installation phasing and degradation 
assumptions.  
 
SEPE’s calculations for ‘Panel production direct to grid’ and ‘BESS to grid’ are based 
on HM Treasury Green Book emissions data, the standard UK Government appraisal 
framework, using assumptions set out in the corresponding notes. 
 
  

 
1 ‘A comparative study of bifacial versus monofacial PV systems at the UK’s largest solar plant’, 
Badran & Dhimish (2024), Clean Energy, Volume 8, Issue 4. Oxford University Press 
 



 

 16 

SEPE’s calculations are summarised in Table 1.  
 
Export to grid Carbon emissions avoided (tCO2e) 
Panel production direct to grid 166,531 
BESS to grid 128,887 
Total 295,418 

 
Table 1: Alternative calculations for the Scheme’s lifetime carbon emissions avoidance through solar 
generation direct to grid and via BESS to grid (see section 6.1.2 and Appendix A.2, setting out 
principal operating mode for commercial grid-scale BESS) 
 
6.2 Carbon emissions  
 
As previously set out in its Deadline 3 submission (REP3-108), SEPE’s calculations 
suggest that the lifetime carbon dioxide emissions associated with the project would 
significantly outweigh any carbon emission avoidance. The calculations are re-
presented in Appendix B. SEPE reiterates that these calculations are not for the full 
Scheme, but for a selected range of principal products/activities, namely BESS cells, 
PV panels and PV framework. Emissions are expressed in tonnes of carbon dioxide 
equivalent.  
 
The summary is reproduced in Table 2.  
 
Activity Emissions (tCO2e) 
Production (China) 623,104 
Production – transport 14,871 
Replacement 862,395 
Decommissioning – waste 17,961 
Decommissioning – waste transport 1,658 
Decommissioning – other 4,217 
Total 1,524,206 

 
Table 2: Alternative calculations for selected sample of GHG emissions associated with the Scheme 
 
7. Carbon balance for the Scheme 

As set out above and in the appendices, SEPE’s calculations suggest that, even 
based on an analysis of only a selection of the Scheme’s activities and products, the 
project would cause a substantial net increase in carbon emissions rather than a 
reduction. 

Over its lifetime, SEPE calculates that the Scheme would generate at least 1,524,206 
tonnes of CO2e while avoiding only 295,418 tonnes of CO2e. This represents 
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a minimum net carbon increase of 1,228,788 tonnes of CO2e over the lifetime of the 
Scheme. Expressed differently, based on the emissions assessed to date, the 
Scheme would generate more than five tonnes of CO2e for every tonne of CO2e 
avoided. As the 1,524,206-tonne figure is only a partial estimate and excludes 
emissions from a number of project components, SEPE contends that the Scheme’s 
actual net carbon balance is likely to be less favourable still than this minimum 
estimate indicates. 

7.1 East Park Energy and Net Zero 

The concept of ‘Net Zero’ requires that greenhouse gas emissions are reduced to the 
greatest extent possible and that any residual emissions are balanced by equivalent 
removals, so that there is no net addition of greenhouse gases to the atmosphere. 
On SEPE’s analysis, however, the Scheme would result in a substantial net increase 
in greenhouse gas emissions. Even on a partial assessment of the Scheme’s 
activities, it would generate more than five times as much CO2e as it would avoid, 
representing a minimum net increase of approximately 1.23 million tonnes of CO2e 
over the lifetime of the Scheme. As this assessment excludes emissions from a 
number of project components, the Scheme’s actual net carbon balance is likely to 
be even more carbon-intensive than this minimum estimate suggests. On this basis, 
the Scheme cannot properly be characterised as contributing to Net Zero and instead 
appears likely to make a substantial net addition to global greenhouse gas 
emissions. 

7.2 Policy context and planning balance 

The findings set out in this submission should be considered within the policy 
framework established by National Policy Statements EN-1 and EN-3. EN-3 makes 
clear that the principle of nationally significant renewable energy development is 
established, stating that: 

“the Secretary of State should act on the basis that the need for infrastructure 
covered by this NPS has been demonstrated.” 

However, that policy support does not remove the requirement for a project-specific 
assessment of the evidence relied on in determining whether consent should be 
granted. EN-1 provides that the Secretary of State must determine an application in 
accordance with the National Policy Statements except where: 

“adverse impacts from the development outweigh[] the benefits.” 

Accordingly, this submission considers whether this Scheme’s claimed carbon 
benefits, which form an important component of those planning benefits, are 
supported by robust and transparent evidence. If lifecycle greenhouse gas emissions 
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have been materially understated and carbon savings materially overstated, as this 
submission concludes is reasonably arguable, then the weight that can properly be 
attributed to the Scheme’s climate change benefits in the planning balance should be 
reduced until those claims have been satisfactorily demonstrated.  
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Appendix A – Projected carbon dioxide emission avoidance (tCO2e) for the 
Scheme 
 
A.1 Panel generation 
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Panel generation notes 
 

1. The ‘Panel generation’ table presents SEPE’s forecast annual electricity 
generation (MWh AC) and cumulative lifetime generation for the Scheme. 
 
The assessment assumes a phased installation of the solar panels over a 
three-year construction period, with 40% installed in year 1, 40% in year 2 and 
the remaining 20% installed in year 3. It conservatively assumes (although 
unlikely) that completed phases will be capable of exporting electricity to the 
grid as construction progresses, resulting in electricity generation during the 
construction period. Each installed phase is assumed to have an operational 
life of 24 years before replacement. 
 

2. On a deliberately cautious basis, a capacity factor of 12% has been adopted 
for these calculations. The capacity factor is based on the DUKES2 data 
published by the Department for Energy Security and Net Zero which shows 
an average factor of 10.36% for the period 2020–2024. This has been uplifted 
by 15% and rounded up to account for the use of bifacial panels, in 
accordance with Badran & Dhimish’s findings in ‘A comparative study of 
bifacial versus monofacial PV systems’3. See section 6.1.1 of this submission, 
addressing uncertainty over the Scheme’s basic panel specification. 

 
3. Badran & Dhimish found that panel degradation for bifacial panels was 1.17% 

per annum. Given the potential for minor design improvements, this has been 
rounded down to 1% per annum for these calculations. 
 

4. Note on generation projections and ‘homes powered’ claims 
 

Based on the conservative assumptions SEPE has set out, particularly relating 
to the Scheme’s undetermined panel specification, SEPE projects lifetime 
panel generation of 14,932GWh, giving an annual average of 373,308MWh.  

 
The Applicant’s projected lifetime panel generation of 15,980GWh gives an 
annual average of 399,518MWh.  
 
The Applicant claims that the Scheme “would power approximately 117,000 
homes”4. Employing SEPE’s projections, and using what SEPE assumes is 

 
2 Digest of UK Energy Statistics (DUKES): renewable sources of energy 
https://www.gov.uk/government/statistics/renewable-sources-of-energy-chapter-6-digest-of-united-
kingdom-energy-statistics-dukes 
3 Badran & Dhimish (2024), Clean Energy, OUP. 
4 Statement of Reasons (REP3-013), paragraph 4.3.8 
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the same calculation method and data as the Applicant, would result in 
109,796 homes.  
 
SEPE recognises that expressing generation in terms of the equivalent annual 
electricity consumption of households is a common industry and government 
communications convention. However, the metric can be misunderstood if 
presented simply as the number of homes the Scheme “would power”. 
 
These ‘homes’ calculations are based on one component of the following 
government data for average household energy consumption5: 

 
“Assumed average consumption levels of 11,200 kWh for gas, 3,400 
kWh for standard electricity and 4,800 kWh for Economy 7 per annum” 

 
SEPE notes that the 3,400kWh figure represents average annual household 
electricity consumption only. It does not represent the total energy required to 
“power” an average home. 

 
Further, the ‘homes powered’ calculation is an annual energy-equivalent 
metric. It should not be interpreted as meaning that the East Park Energy solar 
and battery storage complex could continuously supply electricity to 
approximately 117,000 (or 109,796) homes at any given time. Solar 
generation varies significantly with season, time of day and weather 
conditions, and battery storage does not alter the annual amount of electricity 
generated. 

 
 
 
 

 
5 Methodology Note, Domestic Energy Prices Statistics 
https://assets.publishing.service.gov.uk/media/69ca899fb111d64c49bb3d7c/domestic-energy-prices-
methodology.pdf 

https://assets.publishing.service.gov.uk/media/69ca899fb111d64c49bb3d7c/domestic-energy-prices-methodology.pdf?utm_source=chatgpt.com
https://assets.publishing.service.gov.uk/media/69ca899fb111d64c49bb3d7c/domestic-energy-prices-methodology.pdf?utm_source=chatgpt.com
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A.2 Carbon avoidance: panel direct to grid 
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Panel direct to grid notes 
 

1. The values in column 3 have been taken from HM Treasury Green Book 
published data6.  

 
2. The amount of generation diverted to the BESS has been calculated following 

analysis of predictions in similar NSIP projects. This significantly reduces the 
panel direct to grid emission savings due to the power diversion to the BESS. 
It has been assumed that: 

 
• The BESS is fully operational by 2029. 
• The panels can still export electricity to the grid prior to full commissioning. 

If additional information becomes available, these figures can be 
recalculated. 

• The Applicant is likely to make maximum use of BESS charging. This is 
because stored electricity can then be discharged during periods of peak 
demand, when wholesale electricity prices are typically highest. Electricity 
supplied from the BESS would remain outside the scope of the CfD strike 
price limitations and would therefore receive the full prevailing market price 
per MWh. 

 
 
 
 
 
  

 
6 ‘Green Book supplementary guidance: valuation of energy use and greenhouse gas emissions for 
appraisal’ and associated files https://www.gov.uk/government/publications/valuation-of-energy-use-
and-greenhouse-gas-emissions-for-appraisal 
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A.3 Carbon avoidance: BESS to grid 
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BESS to grid notes 
 

1. The ‘Charged to BESS’ figures are taken from A.2 column 5. As it is likely that 
BESS discharges will take place at peak period, the Green Book predictions 
for long run marginal carbon intensity used in the panel calculations would not 
be appropriate for these calculations. The Green Book shows that gas peaker 
emissions are circa 140% higher than the long run marginal emissions. 
Therefore, column 3 shows the Green Book long run marginal emissions with 
an uplift of 140%.  

 
2. Column 5 refers to degradation. For now, no additional calculation has been 

made to represent the battery efficiency reduction year on year. If Lithium Iron 
Phosphate (LFP) cells are to be used, this is likely to be around 2% per 
annum. There is, however, a 4% reduction between columns 4 and 57.  
 

3. SEPE’s analysis of BESS operation is based on an export-from-solar only 
model. 
 

 
 

 

 
7 ‘Estimating the carbon footprint of utility-scale battery storage’, Rapier, 2020 
https://www.forbes.com/sites/rrapier/2020/02/16/estimating-the-carbon-footprint-of-utility-scale-battery-
storage/ Note: there are several sources which provide the same loss of power between charge and 
discharge. 
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Appendix B – Provisional carbon dioxide emissions (tCO2e) for a sample selection of Scheme components/activities: BESS 
cells, PV panels and PV frames8,9,10 
 
 

  

 
8 Emissions calculations originally set out in SEPE Deadline 3 submission (REP3-108, Appendix A) 
9 Tables exported from Excel file; file available on request 
10 An additional range of smaller ancillary emissions related to decommissioning items set out in these tables, including entries such as site worker journeys and 
associated fuel costs, amounts to 4,217 and is not represented here for brevity 

Embodied Carbon - Component/Material Units

Emissions factor data source Assumptions

Battery storage (BESS) Cells

400,000 89 142,400 

PV Panels 560,000 kWp 750 https://globalelectronicscouncil.org/wp-content/uploads/GEC-EPEAT-User-Guide-for-PV-Benefits-Calculator-May-2024.pdf420,000 

PV Framework (steel) 22,400 2710 60,704 
!"#$% 623104

Activity Data 
Emission factor, 
kg CO2e per unit

Emission
s 
(tCO2e)  

 kWh (Storage 
capacity)

Forbes (2020). Estimating the carbon 
footprint of utilityscale battery storage.
https://www.forbes.com/sites/rrapier/202
0/02/16/estimating-the-carbon-footprint-
of-utility-scale-battery-storage/ 

Average carbon production, taking 
onto account Chinese energy 
manufacture. Global weighted average 
2024 but adopting efficiency gains. 
Overplanting rate of 40% to achieve 
400MWAC supply

Tonnes of 
galvanised 
steel 

 Inventory of Carbon and Energy (ICE) 
Version 4

Approx 40 tonnes steel per MWp-dc 
PV capacity, various data sources. 
Assumes 100% galvanised steel.
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Mass in tonnes

Emissions factor data source Assumptions

3474.00 1000 0.05789 201 

Battery storage (BESS) Cells; sea

3474.00 19365 0.013 875 

Battery storage (BESS) Cells; HGV UK

3474.00 320 0.09294 103 

PV Panels; HGV (within China)

26439.00 500 0.05789 765 

PV Panels; train (within China)

26439.00 4000 0.02779 2,939 

PV Panels; sea 

26439.00 19365 0.014 7,168 

PV Panels; HGV UK

26439.00 320 0.09294 786 

Port to site. Return unladen

PV framework; HGV central Poland to Rotterdam 22400 1000 0.05789 1,297

PV framework (steel); sea 22400 224 0.014 70

PV framework (steel); HGV UK 22400 320 0.09294 666  Port to site. Return unladen
Total 14,871

Transport - Component or material and 
mode of transport

Distance in 
km. ( sea 
and train, 
one way)

Emissions 
factor, kg CO2e 
per tonne.km 

Emission
s 

(tCO2e)  

Battery storage (BESS) Cells; HGV (within 
China)

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: 
Factors, 2024

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: 
Factors, 2024

Approximately 8.686 tonnes per MWh 
based on spec sheet provided by BYD, 
including the container for shipping 
Shanghai to Felixtowe 10,456 nautical 
miles. -19,365km

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion Factors, 2024. Felixstowe to Little Straughton, return 

unladen
Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion
Factors, 2024

Approximately 500 km from Xinjiang 
province to Freight depot. Fully laden 
one way. 695,760 bifacial panels each 
weighing 38kg

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion
Factors, 2024. To Shanghai

Approximately 4,000 km from Xinjiang 
province to Shanghai by train

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion. 
Factors, 2024. Shanghai to UK container 
port
Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion
Factors, 2024. Port to site

Department for Business, Energy & Industrial Strategy, Greenhouse Gas Reporting: Conversion
Factors, 2024
Department for Business, Energy & Industrial Strategy, Greenhouse Gas Reporting: Conversion
Factors, 2024

Rotterdam to Felixstowe 121 nautical 
miles -224km

Department for Business, Energy & Industrial Strategy, Greenhouse Gas Reporting: Conversion
Factors, 2024
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Component Replacement

Item 
Transformers 0 0 0
PV Panels 100 420,000 11,658 431,658
Panel Supports 60,704 2,033
PV Inverter 0 0 0
BESS Inverter 0 0 0
BESS cells 300 142,400 1,179 430,737
Transformer mineral oil 0 0 0
Fence posts 0 0 0
Total 862,395

 replacement rate 
%

Original 
embodied 
emissions 
(tCO2e)

Original transport 
emissions 
(tCO2e)

Replacement embodied and transport 
emissions (tCO2e)

Decommissioning - Waste Waste type Emissions factor data source Assumptions

Steel, recycled 22400 Tonnes 0.98485 22 Just panel supports so far

1,600,000 11 17,600

PV Modules 52878 Tonnes 6.41061 339
Total 17,961 

Activity Data 
Emission factor, 
kg CO2e per unit

Emission
s 
(tCO2e)  

Department for Business, Energy & In-
dustrial Strategy, Greenhouse Gas Re-
porting: Conversion
Factors, 2024

Batteries (cells only), recycled. Do not 
enter weight but number of kWh

Electrical 
items – 
batteries

Department for Business, Energy & In-
dustrial Strategy, Greenhouse Gas Re-
porting: Conversion
Factors, 2024

This factor is not weight related 
but based on  the EU Product 
Environmental Footprint Category 
Rules the the Rapier report on 
Forbes.com

Department for Business, Energy & In-
dustrial Strategy, Greenhouse Gas Re-
porting: Conversion
Factors, 2024

Figure as in production emissions 
+ 100% to account for module 
replacements over lifetime in line 
with replacement rate 
expectations. Assumes all panels 
will be recycled.
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Decommissioning - Waste Transport
Category Mass in tonnes Distance (km) Emissions factor kg CO2e per tonne.kmEmissions factor data source Emissions (tCO2e)Assumptions

Steel 22400 200 0.09294 416

Batteries 13896 200 0.09294 258

PV Modules 52878 200 0.09294 983
Total 1,658

Total of all categories (TCO2e) 1,524,206 

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion
Factors, 2024

Artic HGV tipper. Assume 100km 
distance - likely much less than 
this.Arrival trip  unladen

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion
Factors, 2024

Enclosed Artic Hazchem assume 
100km. Arrival trip unladen

Department for Business, Energy & 
Industrial Strategy, Greenhouse Gas 
Reporting: Conversion
Factors, 2025

Figure as in production emissions 
+ replacements


