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CUSC AMENDMENT PANEL 
 

Environmental Standing Group 
Final Report to the Panel 

 

1. Summary and Recommendations  
 
1. This report summarises the work and findings of the CUSC Environmental Standing 

Group.  The Group, which includes invitees from other code panels covering the 
gas and electricity industry, has considered the issues affecting the assessment of 
carbon costs following Ofgem’s guidance that such costs should be included within 
the assessment of Code modification proposals. 

 
2. In summary, the Group’s final conclusions are:    
 
 The assessment of carbon costs envisaged by Ofgem as part of the change 

assessment process, and detailed in Ofgem’s final guidance, is achievable. 
 The carbon costs calculated should feed into any wider cost benefit analysis being 

undertaken as part of the assessment process. 
 A broader assessment than that envisaged by Ofgem under the ‘network operation’ 

code objective may be achievable by using the more general code objective that 
refers to efficient discharge of the relevant licensee’s activities. 

 Whilst we have developed a number of practical examples and have identified some 
general principles, the assessment of proposed changes will vary on a case-by-case 
basis. 

 A large body of standard data and conversion factors exists, particularly on the 
DEFRA website, which should be utilised by the Panel and Working Groups to aid 
and ensure a consistent approach across the industry.  

 Finally, notwithstanding a large body of work to support the analysis, the 
assessment of carbon costs will be as complex as any other forecast cost benefit 
calculation.   

o As with all forecasts, it will be significantly affected by the assumptions 
made as part of the calculation. 

o These assumptions will need to be transparently set out for each 
assessment to ensure industry consultation on the assessment is full 
and effective. 

 
3. The Group recommends that: 
 

 the guidance contained within or referenced by this report is used by subsequent 
CUSC Working Groups to help their assessment of carbon cost impacts in 
particular those detailed within Appendix 6 to this report; 

 this report is shared with other code panels for the same purpose. 
 the Group continues to meet at appropriate intervals to share best practice and 

review the development of guidance.  
 

2. Background 
 
4. This Standing Group was established in response to an Ofgem letter of the 15 April 

2008 to consider the issues raised by the assessment of carbon costs and provide 
a body of work in relation to carbon cost assessments that would serve as 
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guidance and advice to future modification assessment Working Groups.  Further 
to this initial letter, Ofgem issued its final guidance in a letter of 30 June 2008.   

 

5. Given the cross-industry need to consider these issues, the CUSC Panel, through 
the chair, invited other Code Panels to join the Standing Group, with the aim that a 
pan-industry discussion may help to avoid duplication of development work and 
provide a more consistent approach to carbon costing across the industry. This 
invitation was taken up by the Balancing and Settlement Code (BSC), the 
Distribution Connection and Use of System Agreement (DCUSA), the Distribution 
Code, the Grid Code and the Uniform Network Code (UNC). 

 
6. The scope and objectives of the Standing Group and details of the group’s 

membership are set out in the terms of reference contained in Appendix 2. 
In summary, the objective of the Group was to establish common principles 
and guidance on the treatment of carbon costs under the current industry 
code objectives.  In doing this, the Group should identify the implications of 
Ofgem’s guidance and develop practical examples of carbon cost 
assessment using past and present code modifications. 

3. Summary of the Standing Group discussions 
 

Ofgem’s guidance and the Relevant Objectives  
 

7. The original guidance issued by Ofgem in its letter of the 15th April 2008 raised 
issues and concerns which were noted by the Group.  Ofgem’s final guidance, 
issued on 30th June 2008 addressed a number of these issues and formed the main 
basis of the Group’s discussions.   

 
8. The Group has reviewed the implications of Ofgem’s guidance of 30th June 2008.  

The guidance indicates that carbon costs could be considered under the ‘efficient 
and economic operation’ code objective.  It should be noted that this reference 
refers primarily to “relevant objectives” in the BSC in electricity and UNC in gas that 
relate to the ‘operation’ of the networks.  This reflects the nature of the BSC and 
UNC in providing rules for facilitating balancing of the system and the balancing 
role the System Operator takes under these codes. 

 
9. Given that carbon costs are economic costs, the Group concluded that it was also 

appropriate to consider the assessment of carbon costs under other code and 
licence objectives that cover the activities of the relevant licensee.  The BSC, 
CUSC and UNC all have a similar objective that covers a very broad category and 
which refers to the ‘efficient discharge by the licensee of obligations imposed on it 
by the relevant licence’.  For example, the carbon cost benefits derived from the 
early connection of renewables generation are not necessarily linked explicitly to 
the subsequent ‘operation’ of the system.  Instead, the early connection of 
renewable generation can be considered to be more closely associated to system 
access and the co-ordinated planning and construction of the system rather than 
the subsequent operation of the system. 

 
10. The Group considered that it may be possible to consider the impact of carbon 

costs under this broader code objective and, in doing so, take into account carbon 
costs that are not directly related to a tight definition of ‘operation’ of the system.  
Such considerations become particularly important when a balance needs to be 
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struck between the achievements of one objective against another.  This is often a 
characteristic of code change evaluation by Panels and Working Groups. 
 

11. It was also noted that the guidance does not specify the type of code changes 
which should prompt a carbon cost assessment.  The Standing Group agreed with 
Ofgem’s guidance that it was for Panels to decide the appropriateness and scope 
of carbon cost assessment to be undertaken.  Panels may do this by setting the 
terms of reference for the analysis or by making reference to the opinion of the 
Working Group.  
 

12. In summary, the key conclusions of the Group in reference to Ofgem’s final 
guidance are: 

 
 Ofgem’s guidance of 30th June 2008 provides a clear basis from which to assess 

the impact of code changes on carbon costs. 
 As carbon costs are economic costs, it is also appropriate to consider the 

assessment of carbon costs under other code and licence objectives, beyond 
the ‘network operation’ example identified in Ofgem’s guidance. 

 The appropriateness of undertaking a carbon cost assessment needs to be 
determined by the Panel when setting the terms of reference for a Working 
Group. 

 
Wider Policy  

 
13. There is a broad policy and funding framework that supports the development of 

renewable generation.  To better understand how the costs of carbon are treated 
within the energy supply chain the Group has reviewed some current environmental 
regulatory requirements and funding mechanisms.  These include Renewable 
Obligation Certificates, the EU Emission Trading System and other mechanisms 
such as Renewable Energy Guarantees of Origin.    

 
14. The Group has identified that carbon is already priced into a number of energy 

costs, in particular via the EU ETS.  In such cases a carbon cost can be identified 
and costed, but caution is required when summating these costs with other 
economic costs to avoid double counting the carbon costs element. 

 
15. The Group has also reviewed Schedule 9 of the Electricity Act which contains 

certain environmental duties applicable to National Grid Electricity Transmission.  
These duties refer primarily to duties to comply with, for example, other 
environmental legislation and are not necessarily pertinent to a carbon cost 
assessment.  

 
16. A summary of the key elements of renewable energy funding and policy was 

provided to the Group by Ofgem see appendix 5 for a copy of the slides.   
 

- Renewable Obligation Certificates (ROC’s) are issued by Ofgem to 
renewable generators. Licensed electricity suppliers are required to 
purchase a certain amount of renewable electricity or pay a buyout.  
ROC’s provide a mechanism for suppliers to prove the amount of 
renewable electricity purchased.  

 
- EU Emissions Trading Scheme is a Europe wide trading scheme which 

puts a price on carbon that businesses use and creates a market for 
carbon. 
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- Shadow Price of Carbon (SPC) values the increase or decrease in 
emissions of greenhouse gas emissions resulting from a proposed 
policy. SPC captures the damage costs of climate change caused by 
each additional tonne of greenhouse gas emitted, expressed as carbon 
dioxide equivalent (CO2e) for ease of comparison. 

 
- Treasury Green Book describes how the economic, financial, social and 

environmental assessments of a policy, programme or project should be 
combined.  

 

4. General Approach to carbon cost assessment 
 
17. The Group discussed a number of example assessments.  The slides for these are 

provided in Appendix 1.  The examples considered by the Standing Group are as 
follows:  

 
 Advancement of connection of renewable generation (as part of assessment of 

CAP164 “Connect and Manage”1); 
 Changes to Grid Code minimum standards currently being developed for 

Reactive Power and ‘Rated MWs’; 
 Several example code changes illustrating assessments for: 

o potential impacts of micro-generation; 
o potential changes in the operation of Gas Transmission Compressors; 
o potential impacts of smart metering ; 
o A paper by E.ON Central Networks on loss comparisons. 

 
18. The first and second of these are live changes currently undergoing or about to 

undergo parallel assessment under the relevant code.  The others are examples 
based on current, recent or anticipated changes to the codes or framework. 

 
19. Consideration of these examples highlighted the likely complexity of some of these 

assessments and the need to ensure that assessments focus on an appropriate 
and relevant level of detail and forecasting. 

 
20. The Group discussed whether or not proposers of amendments should be required 

to state if their proposals have environmental implications.  It was concluded that 
the purpose of calculating the carbon costs associated with the proposals should 
be on an equal footing as other associated costs, forming part of a general cost 
benefit analysis.  Therefore, proposers of amendments would be free to mention 
carbon benefits when submitting their proposals in a similar manner as they would 
mention other relevant effects, such as the impact on customer charges.  However, 
it would be inappropriate to prioritise the environmental implications over and above 
other considerations in the formal amendments process. 

 
21. Nevertheless, the Group considered that it may be helpful if, initially, the Panel 

were reminded to consider whether not a carbon costing exercise was required 
when setting the terms of reference for a Working Group.  In due course it would be 
expected that this would become standard procedure and that an explicit reminder 
would not be required.   

 

                                             
1 Website to the CUSC Amendment area  
http://www.nationalgrid.com/uk/Electricity/Codes/systemcode/amendments/currentamendmentp
roposals/ 
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22. The Group concluded that, as with any financial or technical assessment, there was 
no single standard calculation of carbon costs that should be applied.  Despite this, 
the Group concluded that individual assessments should share a common 
approach, or series of steps taken.  The steps identified by the Group are broadly in 
line with those identified in DEFRA’s guidance document on the assessment of 
carbon and are as follows. 

    
Steps established by the Group  

 
1. Establish a baseline level of carbon. 
 
2. Calculate how the baseline carbon profile would be altered by the 

amendment.  
 
3. Define the period of time over which the analysis should be applied. 
 
4. Calculate the impact of carbon dioxide emissions or other greenhouse gas 

emissions, where appropriate, in CO2 equivalent terms.  
 
5. Multiply carbon dioxide savings by Shadow Price of Carbon (SPC) and 

apply any relevant discounting factors*. 
 
23. It should be noted that SPC and the discounting factors should remain constant in 

the assessment of the carbon impacts of code modifications based on the DEFRA 
information and it is the volume that will need to be assessed and established on a 
case by case basis.  

 
24. DEFRA provides an extensive reference source of information for the calculation of 

carbon impacts.  These can be found at the following link and the most important 
aspects (CO2 equivalent, Power station fuel type equivalents and efficiencies) are 
detailed in the guidance pages.   
 
http://www.defra.gov.uk/Environment/climatechange/research/carboncost/index.htm  
 
http://greenbook.treasury.gov.uk 
 

25. In addition the Group also identified a number of common principles and issues 
which need to be applied / considered and are as follows:  

 
Common principles 

 
 Keep the analysis as simple as possible, focusing on realistic scenarios and 

probable outcomes. 
 
 Focus on carbon dioxide impacts and ignore consequential impacts and affects i.e. 

the cost of carbon associated with the procurement of assets. 
 

 Clearly state all assumptions and ensure they are applied consistently. 
 

Common issues  
 
26. Despite the existence of some common principles and general assessment 

techniques, our work on assessment examples has highlighted that the 
assessment of carbon costs will be as complex as any other assessment of costs 
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resulting from a code change.  The same caveats will apply to any carbon cost 
assessment as would apply to any form of economic assessment.   

 
27. Careful consideration of assumptions will reduce the complexity of any assessment 

bearing in mind that the outcome of any analysis will depend heavily upon the 
assumptions made.  Additionally, the longer the time period used for analysis the 
greater need for a larger range of assumptions to forecast possible future 
scenarios, which could be more contentious and open to challenge.  Consequently, 
all assumptions need to be tested, clearly stated and justified based upon 
information available at the time.  

 
28. In addition, any carbon assessment needs to be proportionate to the issue being 

addressed by the amendment to ensure the benefit of the analysis does not 
outweigh the cost of producing that analysis.  

 
29. In particular, given the complex nature of some of the carbon impacts and broader 

economic costs there are risks of double counting either the carbon benefit, in 
particular or as part of a broader economic assessment.  For example, other 
mechanisms such as EU ETS may have factored in the carbon costs.  

 

5. Conclusions and Recommendations  
 
The Group’s final conclusions are:   
 

 The assessment of carbon costs envisaged by Ofgem as part of the change 
assessment process, and detailed in Ofgem’s final guidance, is achievable. 

 Whilst endorsing Ofgem’s view that assessment should take place by reference to 
the ‘network operation” relevant objective, a broader assessment than this may be 
achievable by reference to the more general code objective that refers to efficient 
discharge of the relevant licensee’s activities. 

 Whilst we have developed a number of practical examples and have identified 
some general principles, the assessment of proposed changes will vary on a case-
by-case basis. 

 A large body of standard data and conversion factors exists, particularly on the 
DEFRA website, which should be utilised by the Panel and Working Groups to aid 
and ensure a consistent approach across the industry.  

 Finally, notwithstanding a large body of work to support the analysis, the 
assessment of carbon costs will be as complex as any other forecast cost benefit 
calculation.   

o As with all forecast, it will be significantly affected by the assumptions 
made as part of the calculation. 

o These assumptions will need to be transparently set out for each 
assessment to ensure industry consultation on the assessment is full 
and effective. 

 
The Group recommends that: 
 

 the guidance contained within or referenced by this report is used by subsequent 
CUSC Working Groups to help their assessment of carbon cost impacts in 
particular those detailed within Appendix 6 to this report;; 

 this report is shared with other code panels for the same purpose. 
 the Group continues to meet at appropriate internals to share best practice and 

review the development of guidance.  
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Appendix 1 – Standing Group Examples  
 
CUSC CAP164 – Connect and Manage 
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Grid Code - Change in minimum standards for reactive capability (Rated MW 
Working Group) 
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BSC – Micro generation 
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UNC – Assured pressures  
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Smart Metering  
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E.ON Central Networks – Loss comparison  
 

 
 

CUSC Environmental Standing Group 
 
Background 
 
The above Group was convened on the 11th July 2008 as a Cross-Codes 
Group primarily to consider and undertake work to provide guidance on how 
future modifications to the CUSC should factor in a “carbon cost” 
assessment as part of the normal process of assessing a Modification 
against the Applicable CUSC Objectives This is necessary to conform to the 
Office of Gas and Electricity Markets (Ofgem) requirements and Government 
directives. 
 
The outcome is intended to be used as a model to provide guidance to the 
Secretariat of other Code Groups as required. 
 
Although outside the remit of the Group, the following information is an 
example of one of many design and operational considerations that a 
Distribution Network Operator (DNO) must consider in meeting both their 
Distribution Licence and Distribution Code (D-Code) obligations. 
 
The Distribution Code (DIN2 – Distribution Licence Duty) makes specific 
reference to Condition 9 of the Distribution Licence obligations and in DIN 
2.1 (b) states: 
 
(b) Is designed so as to: 
 
(i) Permit the development, maintenance, and operation of an efficient, 
coordinated and economical System for the distribution of electricity. 
 
(ii) Facilitate competition in the generation and supply of electricity. 
 
One important consideration is the effect of distribution losses associated 
with cables, plant and equipment and how this compares to the equivalent 
“carbon cost” as a relative measure. 
 
DIN 7 – Publications of the D-Code makes reference to relevant Industry 
publications that are applicable in meeting the above obligations so any 
change to these documents will also impact on the environmental 
consideration outlined above e.g. changes to Engineering Recommendation 
P2/6 – Security of Supply, could directly affect the design and operational 
requirements applied by a DNO to their System. 
 
This can be explained briefly in the following tables and associated notes, 
which outline the effects of operating standard high voltage distribution 
cables at different levels of cable Utilisation. 
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Cable Load/Loss Comparison 
 
Effect on Losses of Utilisation Factor 

Daily losses at utilisation values
185AL XLPE 11kV 
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This graph shows the relationship between utilisation factor and daily 
losses. 
 

• Normally rings are run at 50% utilisation i.e. an open ring with each 
half running to 50% full load. During cable fault repairs the ring is 
closed to restore supplies and one side runs up to 100% for a 
number of days only. 

• Note that at 50% the Laid Direct cable incurs daily losses of 384 
kWhrs/km.  

• At 100% it incurs 1536 kWhrs/km  an increase of 400%  

• Some networks run a 3 out of 4 configuration with each circuit 
running at 75%. During a single cable fault the remaining 3 circuits 
then pick up 25% each and run at 100%. 

• Note that 75% utilisation incurs 864 kWhrs/km daily losses which is 
an increase of 225% over the 50% utilisation.  

• Another way to consider this is that 75% utilisation incurs an extra 
480 kWhrs losses per hour per km – enough to run 480 one bar 
electric fires all day and the same again applies for each additional 
km of cable. 
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Effect on Losses of Employing Ducted Cable Circuits  

Daily losses at utilisation values

185AL XLPE Laid Direct - Rated @  507 amps
300AL XLPE Ducted - Rated @ 499amps 
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This graph shows the effect of using a larger cable in a duct to obtain a 
similar circuit rating.  
 

• When cables are ducted they must be run at a lower current due to 
the poor heat dissipation of the ducts.  

• To obtain a similar circuit rating to the 185AL Direct Laid cable 
(507amps direct), a 300AL cable must be used (499amps in ducts). 

• It can be seen that the larger Ducted cable circuit runs with fewer 
losses than a Laid Direct circuit. E.g. at 50% utilisation the Ducted 
circuit incurs only 60% of the losses of a Direct Laid circuit of the 
same capacity. 

• Again, using the one bar electric fire example – a 1 km ducted circuit 
at 50% utilisation saves enough in losses to run 157 one bar electric 
fires all day.  

Summary 

It can be determined from the above that the more a distribution asset 
cable is utilised and this would also apply to transformers etc, the more 
losses are incurred and hence, a greater affect on the “carbon cost” and 
associated environmental issues. 

 

Keith Hodson 

Connection Policy Engineer (July 2008) 
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Appendix 2 – Terms of Reference  
 

CUSC AMENDMENT PANEL 
Environmental Standing Group 

Terms of Reference 
 
Introduction 
 
1. The CUSC Amendment Panel has agreed to establish the Environmental 

Standing Group to consider the implications of Ofgem’s open letter dated the 
15th April 2008, which sets out proposed guidance on environmental issues and 
the code objectives.   

 
2. Prior to the first meeting of the Standing Group Ofgem published their final 

clarification and guidance on the treatment of carbon costs under the current 
industry code objectives.  Consequently, the Standing Group will now take the 
letter dated the 30th June into consideration.   

 
3. This paper outlines the working arrangements and Terms of Reference for the 

Group.  
 
4. The CUSC Panel has formally invited representatives from other Panels and 

Committees within the industry.  This includes the BSC, DCUSA, Distribution 
Code, Grid Code, STC and UNC.  

 
Governance 
 
5. The Environmental Group is established as Standing Group under the CUSC 

Amendment Panel and shall act in accordance with Section 8.18 of the CUSC.  
The Environmental Group shall have regard for Core Industry Documents, other 
key Industry documentation and Ofgem’s published clarification and guidance 
on the treatment of carbon costs under the current industry code objectives.  
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Membership 
 
6. The Environmental Group shall comprise a suitable and appropriate cross 

section of experience and expertise from across the industry: 
 

• Chair      Duncan Burt  
• Technical Secretary   Richard Dunn 
• National Grid representatives  Pat Hynes and Emma Carr 
• Dipen Gadhia    Ofgem  
• Graham Mitchell    n.power  
• Bill Gunshon    DCUSA Panel  
• Paul Mott     EDF and CUSC Panel Member  
• Paul Jones     E.ON and CUSC Panel Member  
• Barbara Vest   AEP, CUSC and Grid Code Panel  

Member  
• Dave Wilkerson   Centrica and CUSC Alternative Panel  
      Member   
• Garth Graham    Scottish and Southern Energy and  
      CUSC Panel Member  
• Tim Davis    UNC Panel Chair  
• David Jones    Elexon BSC  
• Peter Roberts    Distribution Code Panel 

or Keith Hodson   
 
7. Environmental Group members were nominated by CUSC Parties and Panels/ 

Committees within the industry. 
 
Meeting Administration 
 
8. The frequency of Environmental Group meetings shall be defined as necessary 

by the Environmental Group chair to meet the scope, objectives and time-scales 
as defined by the Amendment Panel. 

 
9. National Grid will provide technical secretary resource to the Environmental 

Group and handle administrative arrangements such as venue, agenda and 
minutes etc. 

 
10. The Environmental Group will have a dedicated page under the CUSC section 

of the National Grid UK website.  This will enable Environmental Group 
information such as minutes and presentations etc to be available to a wider 
audience. 
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Scope and Objectives 
 
11. The objective of the Environmental Group is to establish common principles and 

guidance across the industry to implement Ofgem clarification and guidance on 
the treatment of carbon costs under the current industry code objectives.  

 
12. In addition to the objective above the Standing Group shall consider and report 

on the following specific issues: 
 

• Identify the implications of Ofgem’s guidance,  
• Identify issues and propose solutions within the existing framework,  
• Develop practical examples based on past and present code modifications, 
• Develop common guidance and principles, where possible, that can be 

presented to the industry Panels and Committees 
• Provide suggestions on how the guidance can be developed further to assist 

in the forthcoming Governance Review 
 
13. The Standing Group shall prepare a final report to the Amendments Panel 

responding to the matter set out in the Terms of Reference and a copy will be 
issued to Code bodies including the BSC, DCUSA, Distribution Code, Grid 
Code, STC and UNC. A copy will be made available to the Authority.  

 
14. It should be noted that, in accordance with Section 8 of the CUSC, the 

Environmental Group, as a Standing Group under the Amendment Panel, 
cannot itself propose a modification to the CUSC.   
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Appendix 3 – Standing Group Minutes  
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Appendix 4 – Ofgem letters  
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Appendix 5 - Presentation given to the Group on Renewables 
and CHP Schemes administered by Ofgem 
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Appendix 6 – Summary Guidelines for the Assessment of 
Carbon Costs Associated with Code Amendments  
 
 

1. Initially the relevant Code Panel should consider whether and to what extent a 
carbon analysis is appropriate when setting the Terms of Reference for a 
Working Group tasked with assessing a proposed amendment to a Code.  
However, this should not preclude such a Working Group from concluding 
otherwise in light of further analysis undertaken as part of the assessment 
process. 

 
2. The costs determined should be used as part of any wider cost benefit analysis 

being undertaken to assess the effects of the relevant amendment. 
 

3. The extent of the assessment to be made should be tailored to the 
circumstances of the proposed amendment and the relevant Code.  There is no 
one-size-fits-all approach. 

 
4. Be sure not to double count any costs that are already internalised in the 

market through other mechanisms such as EU ETS, Renewables Obligation 
etc. 
 

5. Focus should be on the primary effects of the proposal wherever possible.  It is 
possible to get caught up in calculating secondary and third order effects, but 
there should be a limit to the analysis.  This also helps reduce the chances of 
double counting. 
 

6. All assumptions should be clearly stated to ensure industry consultation on the 
assessment is full and effective. 

 
7. When carrying out the impact of an amendment in cost of carbon terms the 

principles set out by DEFRA in its guidance on carbon costing should be 
followed.  This can be summarised as: 
• Focus on the incremental effect which the amendment that is being 

assessed would have on emissions.  Be careful not to double count any 
effects that may already be expected for other reasons. 

 
• Develop your baseline profile of greenhouse gas emissions. 

 
• Estimate the effect that the amendment would have on the profile of 

greenhouse gas emissions and convert greenhouse gas emissions into 
carbon equivalent. 

 
• Determine the appropriate length of time over which the effects should be 

measured. 
 

• Estimate the total change in emissions in each year of your assessment and 
express in CO2 equivalent terms (conversion tables for other greenhouse 
gases can be found on the DEFRA website). 

 
• Multiply the CO2 equivalent changes for each by the relevant value of the 

Shadow Price of Carbon.  The current value to be used in each year can be 
found on the DEFRA website. 
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• Discount the costs in each year by the appropriate discount rate.  The use 

of both social  and commercial discount rates is recommended, although it 
is generally considered is that a social discount rate is more appropriate for 
the cost of carbon. 

 


