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Pre-D7, Pre-ISH3 SUBMISSION 

 

I am an independent scientist and environmental consultant, working at the intersection of science, 

policy, and law, particularly relating to ecology and climate change.  I work as a consultancy called 

Climate Emergency Policy and Planning (CEPP).   

 

In so far as the facts in this statement are within my knowledge, they are true.  In so far as the 

facts in this statement are not within my direct knowledge, they are true to the best of my 

knowledge and belief.  

 

 

SUMMARY 

 

This submission contains indicative recalculations of the BCR for the A47NTE scheme following 

the publication by the Government of new carbon prices for policy and assessment, based on price 

updates to align with recent changes in national Climate Change policy. 

 

The BCR for the scheme reduces to “medium” from “high” with the new carbon pricing data.  

 

My calculations are indicative, not definitive.  The Applicant must now provide the additional BCR 

calculations identified. 

 

I respectfully ask the ExA, if with his agreement, I can raise the issue (but not the detail here) at the 

ISH3 Hearing on Climate Change on 6th January.  The purpose would be to identify the necessary 

follow up actions required on the part of the Applicant.   
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1 INTRODUCTION 

 

1.1 Pre-D7, Pre-ISH3 Submission 

 

1 This submission follows my deadline D6 submission [REP6-020] which covered carbon 

quantification with a further submission on carbon assessment due for deadline D7.   

 

2 In REP6-020, section 1.2, I drew attention to some recent changes to relevant policy.  This 

submission makes an initial appraisal of the effect of the three of these below.  These 

relate to new carbon price values released by the Government for appraisal, including of 

transport schemes.  These new carbon prices are significantly greater than the previous 

values used in the case for the scheme [APP-140], reflecting changes in climate change 

policy over the last few years.  The new values have a significant impact on the Benefit 

Cost ratio (BCR) calculation, and, therefore, the BCR needs to be recalculated.   

 

 

(a) Government policy paper1 setting out a revised approach to valuing GHG 

emissions, and revised carbon prices, in policy appraisal was published on 2nd 

September 2021.  (Reproduced in Appendix 1). 

 

(b) HM Treasury Green Book supplement providing specific guidance on how 

analysts should quantity and value emissions of GHGs2 was published in October 

2021. 

 

(c) An updated version of the DfT’s WebTAG guidance3 and TAG data book, 

including changes to emissions factors, was published on 29th November 2021.  
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1.2 Relevant documents from other DCO schemes beyond Norfolk 

 

4 I draw the ExA’s attention to these recent new consultations by the SoS on the following 

schemes: 

 

A. A1 in Northumberland – Morpeth to Ellingham [TR010059] (Secretary of State 

Consultation 3, 22nd December 20214) 

 

B. M25 junction 10/A3 Wisley interchange improvement [TR010030] (Secretary of 

State Consultation 8, 22nd December 20215) 

 

C. M25 junction 28 improvements [TR010029] (Secretary of State Consultation 3, 

22nd December 20216) 

 

5 Each of these consultations requires additional information from the Applicant on the 

cumulative assessment of climate impacts, and specifically asks for: 

 

“The Secretary of State invites the Applicant to update its response of [date] to 

provide (or, to the extent that it has already been provided, identify) its assessment 

of the cumulative effects of Greenhouse Gas emissions from the scheme with other 

existing and/or approved projects on a local, regional and national level on a 

consistent geographical scale (for example an assessment of the cumulative effects of 

the Roads Investment Strategy RIS 1 and RIS 2 at a national level). 

 

This should: take account of both construction and operational effects; identify the 

baseline used at each local, regional and national level; and identify any relevant 

local, regional or national targets/budgets where they exist and how the assessment 

complies with these (including the carbon budgets, the 2050 zero target under the 

Climate Change Act 2008, and the UK’s Nationally Determined Contribution under 

the Paris Agreement). It should be accompanied by reasoning to explain the 

methodology adopted, any likely significant effects identified, any difficulties 

encountered in compiling the information, and how the assessment complies with the 

Environmental Impact Assessment Regulations. 

 

The Secretary of State would also welcome confirmation that the response to all 

parts of this question has been prepared by a competent expert. Please can links be 

provided to any documents referenced and their relevance fully explained.”  

{my emphasis} 

 

 

 

 
4 Response by 19 January 2022 

5 Response by 19 January 2022 

6 Response by 19 January 2022 
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6 This is clearly relevant to my previous submissions, especially REP6-020 which 

demonstrates without doubt that cumulative carbon emissions have not been assessed on 

the A47NTE scheme. No assessment has been made of carbon emissions in cumulation 

with other existing and/or approved projects on a local, regional and national level.  In 

REP6-020, I lay out the necessary additional traffic model configurations which are 

required for carbon quantification that may then be carried forward to cumulative carbon 

assessment at the local level (including the other A47 schemes, A47BNB and A47THI, 

and the Norwich Western Link (NWL)).  

 

 

2 QUANTIFICATION OF ECONOMIC COSTS OF CARBON 

 

7 This section gives a very brief overview of the relevant methodology.  Table 5-1 of the 

Case for the Scheme document [APP-140] provides a summary of the results of the 

economic appraisal of the A47NTE scheme.  This includes the cost of “Greenhouse Gases 

(Carbon)” as £21.61m, or a negative “benefit” of -£21.61m.   

 

8 I have noted above that new guidance and carbon pricing values for appraisal were 

published by the Government in September and October 2021, followed by an update of 

the DfT WebTAG guidance and TAG data book.  

 

9 In 2011, the previous approach (before the policy changes outlined above) of working 

towards a fully working carbon market was outlined by BEIS’ predecessor department 

DECC7.   

 

“In the short term (up to 2030), different targets in the Traded (ETS) and Non-

Traded (non–ETS) sectors imply that emissions in the two sectors are essentially 

different commodities and the approach to valuing carbon needs to reflect this 

reality. Therefore, traded and non-traded carbon values will be used over the 2008-

2030 period (Chart 1). Beyond 2030, a fully working global carbon market is 

assumed implying a single carbon value for economic appraisal over the 2031-2050 

period ... 

 

 

 
7 DECC publication, 2011, “Guidance on estimating carbon values beyond 2050: an interim approach”, 
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” 

 

10 The latest Green Book supplement updates the method to recent Government policy on 

climate change, and the UK Emissions Trading Scheme, and “to give equal weight to 

emissions from the traded and non-traded sectors”8.  This means that from 2020 traded 

and non-traded emissions are equally valued, as shown in the graph below, in the latest 

carbon pricing figures are shown below graphically as clipped from the policy paper 

guidance (reproduced in Appendix 1). 

 

 
 

11 Note that previously 60-year appraisals of road schemes have split the carbon emissions 

into the traded and non-traded sectors, with fossil fuel vehicles being non-traded and 

electric vehicles being traded.    The fossil fuel vehicle / non-traded sector has been the 

numerically predominant sector in the appraisal data. 

 

 

 

 
8 See “Traded and non-traded carbon” under “Valuation of greenhouse gas emissions: for policy appraisal and evaluation”, September 2nd 2021 at 
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12 It can be seen that the new carbon prices are significantly greater than the previous ones.  

For example, for the predominant non-traded sector, the 2020 carbon price in the new 

policy data is c. £240/tCO2e compared to of c. £60/tCO2e on the previous data (ie 4 times 

greater).  

 

3 INDICATIVE CALCULATION OF REVISED BCR 

 

13 I now present an indicative calculation of revised BCR(s) for the A47NTE scheme, given 

the new carbon pricing data for appraisal.  

 

3.1 Lack of data transparency 

 

14 The starting place for the calculation is the 60-year appraisal table for carbon and 

greenhouse gases.  Previously in my written representation REP1-023, I noted: 

 

N C-15: The applicant has not provided the traded and non-traded operational emissions, 

and should make the 60-year appraisal and the TAG GHG workbook available to the 

Examination.    

 

15 The lack of such basic data presents a general problem to scrutiny of the carbon 

quantification of the scheme, already noted, and is an unacceptable lack of data 

transparency not just under the Aarhus Convention, but also under the recent UK 

Algorithmic Transparency Standard, as noted in section 7 of REP6-020.  For the current 

issue of recalculating the BCR, it could also present a problem in making a precise 

recalculation.   

 

16 However, I have been able to reverse engineer much of the necessary data via a set of 

assumptions which I now outline below.  

 

3.2 Calculation method and assumptions 

 

17 The full 60-year time series of absolute carbon quantities (ie tCO2e) between 2025 and 

2084 for both the DM and DS (also referred to as DS0) cases is required so that each 

annual carbon value may be multiplied by the carbon price for that year.  The Applicant 

provides just two such snapshot figures at REP1-023, Table 14-6 for the DM series: 

954,647 tCO2e for Opening Year (2025), and 875,102 tCO2e for Design Year (2040).   

 

Assumption 1:  By assuming a linear interpolation of the carbon figures between 2025 

and 2040, and then a constant value of 875,102 tCO2e for the years 2041 to 2084, I 

generate 53,142,480 tCO2e for the 60 years figure.  This is 13 tCO2e greater than the 

Table 14-6 figure of 53,142,467 tCO2e.  As this is an insignificant difference, possibly 

due to differences in rounding, assumption 1 is assumed to correctly reproduce the DM 

time series of absolute carbon emissions.   

 

18 For the DS figures, Assumption 1 is assumed to apply the same way.  In this case, the 

annual increment of the linear interpolated DS data series between 2025 and 2040 may be 
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calculated from the 5th and 6th carbon budget data in REP1-023, Table 14-10.  I can 

reproduce the 60-year total DS figure of 53,739,257 tCO2e with a second assumption9 

(with insignificant numerical impact), and I also reproduce the 5th and 6th carbon budget 

total figures exactly, which validates the approach.     

 

19 The DS-DM 60-year timeseries may then be calculated by a straightforward subtraction 

between each element of the DS and DM time series.  Note, that as described in REP6-

020, this DS-DM time series is a solus calculation which significantly underestimates 

the carbon associated with the scheme.  Therefore although I proceed with this 

calculation to provide a like-for-like comparison with the Applicant’s BCR calculation, 

there are further issues relating to the validity of the calculation output.   

 

20 I then calculate the cost of carbon for the scheme using the “central” 60-year time series, 

2025-2084, of carbon price data from TAG data book v1.13.1 (July 2020). Table A3.4.  I 

also apply a discount factor based from 2010 (3.5% between 2010 and 2050, and 3.0% 

from 2051 onwards).  

 

Assumption 3: I ignore the fact this previous carbon price data has different prices for 

traded and non-traded sector for the years between 2025 and 2030, as this is assumed to 

make a non-significant difference to the output10.   

 

This gives me a carbon cost of the A47NTE of £22,215,399 against the Applicant’s figure 

from APP-140, Table 5-1 of £21,610,000.   

 

21 My figure is within 3% of the Applicant’s figure. I take this as an acceptable benchmark 

of my assumptions – I have reproduced the Applicant’s GHG cost in its BCR calculation 

reasonably accurately.  So I can apply the same methodology for the indicative 

recalculation of the BCR which follows. 

 

However, as my figure is slightly higher, I multiply each of the subsequent 60-year carbon 

figures which I calculate by 97.27% to adjust, or normalise, my assumptions against the 

Applicant’s data.  The difference may be explained by a number of possible reasons, 

including using a different TAG data book version.  In order to precisely reproduce the 

Applicant’s figure, further information as previously requested is required to be made 

transparently available by the Applicant to the Examination.    

 

22 I then use the new carbon price data published as supplementary guidance11 to Treasury’s 

Green Book.  The data is given in Table 3 of the spreadsheet called “Data tables12 1 to 19: 

 

 
9 Assumption 2: To generate the 60-year total figures, the 13 tCO2e of non-vehicle operational emissions has to be added in on top of the main times-

series (ie: it is not included in the DS data given).  

10 An indicative side-calculation suggests the effect is less than 0.01% on the final figure 

11 “Green Book supplementary guidance: valuation of energy use and greenhouse gas emissions for appraisal”, October 7th 2021, 
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supporting the toolkit and the guidance”, and I extended it to 2084 from 2050 using the 

guidance13.   

 

23 The resulting carbon cost data for the A47NTE scheme is then substituted into the BCR 

calculation at APP-140, Table 5-1. 

 

3.3 Results 

 

  Indicative calculations based on 

HMT Green Book data Oct 2021 

TAG Data 

Book v1.17 

Nov 2021 

 A47NTE, APP-

140, Table 5-1 
Central High 

Central + 

Construction 

 

60 years carbon tCO2e 596,790 596,777 596,777 596,777 596,777 

Construction emissions 

(2024-2025)    tCO2e 
   87,727  

      

Total cost £CO2 -£21,610,000 -£48,476,081 -£72,714,121 -£62,348,930 -£38,974,769 

ADJUSTED (* 97.27%) 

Total cost £CO2 
 -£47,155,044 -£70,732,566 -£60,649,840 -£37,912,655 

Discounted Average cost 

carbon/tonne 
-£36.21 -£79.02 -£118.52 -£88.60 -£63.53 

NPV (Level 1) £87,920,000 £62,374,956 £38,797,434 £48,880,160 £71,617,345 

BCR (Level 1) 1.72 1.51 1.32 1.40 1.58 

NPV (Level 1 & 2) £143,700,000 £118,154,956 £94,577,434 £104,660,160 £127,397,345 

BCR (Level 1 & 2) 2.17 1.96 1.77 1.85 2.04 

 

Table 1 

 

24 I note that the carbon price figures for each year published in the TAG Data Book v1.17 

(Nov 2021) are 80.4% in value of the figures for the same years in the HMT Green Book 

data (Oct 2021).  I have made a request to DfT Transport Appraisal and Strategic 

Modelling (TASM) Division to explain this.  In the meantime, I have calculated using 

both set of figures.  

 

25 I have also made a calculation which includes the A47NTE construction emissions in the 

calculation.  It is not clear why construction emissions which are a significant carbon 

impact in the 4th Carbon budget, and therefore also not subject to significant discounting, 

is not included in the standard method of generating GHG costs for the BCR.  My view is 

that construction emissions should be included in the calculation.   

 

26 The overall result is that the Level 1 and Level 2 BCR reduces from 2.17 to 1.96 on the 

central HMT Green book data.  That is with carbon correctly valued in line with current 

 

 
13 Under “Post-2050 values” at https://www.gov.uk/government/publications/valuing-greenhouse-gas-emissions-in-policy-appraisal/valuation-of-

greenhouse-gas-emissions-for-policy-appraisal-and-evaluation “To obtain values post-2050, it is advisable to apply a real annual growth rate of 1.5% 

starting at the most recently published value for 2050.” 
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policy on climate change, the value for money of the scheme become “medium” rather 

than “high”.  The BCR reduces to 1.85 when construction GHG emissions are included.  

 

27 As noted above, there are major caveats around this BCR calculation which is based on 

the Applicant’s.  First, the DS-DM calculation is only one of many possible solus 

calculations of the effects of the scheme (see REP6-020).  It is the solus calculation which 

most underestimates the impacts of the scheme as the baseline for it includes every other 

possible development and scheme in the locality, and therefore, journeys that may be 

attributable to the A47NTE scheme are assigned to the baseline instead.   Second, as noted 

construction emissions are not included in the Applicant’s calculation. Third, no attempt 

is made to quantify and assess cumulative emissions of the A47NTE with other schemes, 

or for that quantification to be taken forward into the BCR.  Each of these three effects, 

when properly quantified (as I have done for the construction emissions) will act to reduce 

the BCR further.  

 

 

4 CONCLUSIONS 

 

28 This submission is indicative.  It is not intended to be definitive.  I have submitted it as 

background to the ISH3.  However, it has the implications below. 

 

29 The necessary consequence of this submission is that the Applicant must recalculate the 

BCR given the revised carbon pricing data from the government.  The Applicant must 

also provide BCR calculations with: a (solus) carbon quantification which does not 

underestimate the GHGs from the scheme; including construction emissions; and a 

cumulative carbon quantification.    

 

30 In REP6-020, I note that the Applicant must provide “traffic modelling, carbon 

quantification and assessment based on the three EIA Regs compliance-oriented traffic 

models which I define at [REP6-020] Table 2.”  An output of this will be a solus DS-DM 

calculation of the A47NTE against the baseline of the current transport network, and 

provide a (solus) carbon quantification which does not underestimate the GHGs from the 

scheme.     
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31 I request the ExA to request this additional information for the Environmental Statement 

and the Case for the Scheme documents from the Applicant.  

 

 

 

Dr Andrew Boswell,  

Climate Emergency Policy and Planning, January 4th, 2022 

 

 

 

 

5 APPENDIX 1 

 

Policy paper, Department of Business, Energy and Industrial Strategy (BEIS) 

“Valuation of greenhouse gas emissions: for policy appraisal and evaluation” 

Published 2 September 2021 

 

Supplied as separate document 
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