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Glossary of terms 
 

ATC  Automatic Traffic Counters  

ANPR   Automatic Number Plate Recognition  

CCB  Climate Change Bill 

CMS  Carbon Management System  

CEN  European Committee for Standardisation 

CRC  Carbon Reduction Commitment Energy Efficiency Scheme 

CO2  Carbon dioxide 

CO2e  Carbon dioxide equivalent 

DECC  Department of Energy & Climate Change 

Defra  Department for Environment, Food and Rural Affairs 

DfT  Department for Transport 

DBFO  Design-Build-Finance-Operate 

EA  Environment Agency 

GGC  Greening Government Commitment 

GHG  Greenhouse gas 

GRI  Global Reporting Initiative 

The Agency Highways Agency 

HA  Highways Agency 

ISO  International Organisation for Standardisation 

MAC  Managing Agency Contract 

RWS Rijkswaterstaat (part of the Dutch Ministry of Infrastructure and 
Environment) 

SRN  Strategic road network 

tCO2  Tonnes of carbon dioxide 

tCO2e  Tonnes of carbon dioxide equivalent  

TRL   Transport Research Laboratory  

TSGB  Transport Statistics Great Britain  
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1 Introduction 
The Highways Agency (the Agency) has commissioned Arup to carry out an 
independent review of their ‘carbon data analysis and verification’ processes. 

We understand this review is intended to inform a wider initiative that the Agency 
has to strategically plan and make the most meaningful contribution to UK 
national carbon reduction targets. 

This report outlines the approach taken to review the Agency’s existing carbon 
framework documents and calculation tools as well as example calculations and 
annual carbon reports. This report also includes an assessment of tail pipe 
emissions from the strategic road network, and a wider exercise to look at the 
Agency’s carbon framework in comparison to other similar organisations. The 
results from the review are presented and key findings are summarised. 

1.1 Review background 
In its Sustainable Development Plan, the Agency has pledged to strengthen its 
contribution to a sustainable transport system and continue to develop its 
sustainability approach.  Managing its impacts is a key part of this, as delivered 
through becoming ‘a low footprint organisation’, both in the services delivered 
and in workplace behaviours. 

Within this context the Agency’s sustainability team has made positive progress 
towards addressing organisational greenhouse gas (GHG) emissions. However, 
there are clear opportunities for the Agency to take stock of recent developments 
in carbon foot-printing and organisational carbon route mapping and move to 
strengthen its future actions. 

Within this context, the Agency is seeking a high level review of its framework to 
ensure it is adequate and continues to provide the structure required to accurately 
report and effectively manage carbon emissions and climate change impacts into 
the future. 

1.2 Objectives 
The overall objective of the project is to undertake a high level review of the 
carbon accounting and mitigation actions that the Agency has undertaken to date. 

The Agency set out two main tasks to address this brief, these are: 

1. Review the Agency’s carbon calculation framework including the supply 
chain calculation methodology and organisational carbon accounting 
approach. This includes: 

a. Reviewing the scope of these methods against the Agency’s 
functions that expend carbon; and map these against the Scope 1 
(direct emissions), 2 and 3 (indirect emissions). 

b. Review the parallel use of these methods by the supply chain 
(including carbon accounting method, support tools and data) 
through a selected review of returns.  
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c. Review the baseline, targets and carbon benchmarks the Agency is 
working to in the 2012-2015 Sustainable Development Plan.   

2. Estimate the ‘tail-pipe’ emissions from strategic road network traffic. 

In addition the review has sought to benchmark the Agency’s framework and 
targets in comparison to other similar organisations.  

It is important to note that this review is not intended to fulfil HA’s audit 
requirements of the Carbon Reduction Commitment (CRC) reporting scheme.  

1.3 Structure of this report 
This report is structured as follows to address the objectives presented in Section 
1.2: 

• Section 2: Describes the process and presents and discusses the findings of 
the Carbon Review; 

• Section 3: Presents and discusses the findings of the Tile Pipe Emissions 
study; 

• Section 4: Presents and discusses the findings of the benchmarking 
exercise; 

• Section 5: Draws together the key conclusions from the whole review, and 

• Appendix A: Presents the detailed review analysis forming an evidence 
base in table format. 
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2 Carbon Calculation Framework Review 
Objective Recap: Review the Agency’s carbon calculation framework including 
the supply chain calculation methodology and organisational carbon accounting 
approach. This includes: 

a. Reviewing the scope of these methods against the Agency’s 
functions that expend carbon; and map these against the Scope 1 
(direct emissions), 2 and 3 (indirect emissions) 

b. Review the parallel use of these methods by the supply chain 
(including carbon accounting method, support tools and data) 
through a selected review of returns. 

c. Review the baseline, targets and carbon benchmarks the Agency is 
working to in the 2012-2015 Sustainable Development Plan.   

2.1 Scope 
The scope of the review has been the documents and tools provided to Arup by 
the Agency.  

The review has looked at the overall framework and at the detail of the supply 
chain reporting. This has included the carbon emissions originating from energy 
use, material use, waste generation, transportation of materials and waste, and 
business travel across Agency estate, constructing, maintaining and operating the 
network and untenanted buildings on the land portfolio. 

The emissions associated with the internal operations are already audited as part 
of the Global Reporting Initiative and therefore this has not been repeated here. 

The Agency provided a range of data for review as part of the project.  The list 
below highlights the most important references considered. These documents 
might be described as constituting the Agency’s Carbon Calculation Framework: 

• Highways Agency Carbon Accounting Manual v1.1 2012 
• Highways Agency Carbon Accounting Framework v1 2008 
• Highways Agency Sustainability Development Plan 
• Calculator tools and guidance for:  

• Major Projects 
• Design, Build, Finance, Operate projects (DBFOs) 
• Managing Area Contractors (MACs) 

The inter-relationships between these documents are represented graphically in 
Figure 1. 

Other documents published by the Agency and others including national and 
international standards and guidance were also studied and are referenced at 
relevant points through this report.  A full reference list is included at the end of 
this report. 
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Figure 1: Diagram showing hierarchy of carbon framework documentation and tools
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2.2 The review process 
The review of Agency’s carbon calculation framework has been based on an 
approach consistent with BS EN ISO14064-31 on the validation and verification 
of greenhouse gas assertions.   

The review process involved four key steps as described below: 

1. Arup and the Agency met to agree project objectives and scope and to 
complete a first exchange of information.  

2. Arup reviewed the supplied information in a systematic approach. The 
framework was assessed both in terms of the reporting streams and the 
areas of carbon emissions. The review was based on a series of defined 
criteria, described below. 

Seven key criteria were reviewed across the carbon framework. These 
were: 

• Purpose - Why is it being done? 
• Scope - What is included and excluded? 
• Method - The stated process for calculating including boundaries and 

cut-off rules 
• Carbon factors - Conversion and emission factors applied to 

materials/energy data 
• Data sources - How material/energy data is gathered? 
• Implementation - How it has been carried out in practice? 
• Outcomes and reporting - How is it reported?  How are the results 

processed? 
 

Across each of these areas, the following questions have been asked: 

• Is it appropriate for the Agency?  
• Is it consistent across the framework? 
• Is it in line with industry guidance and standards? 
• Is it consistent with the Agency’s aims and objectives? 
 
In considering whether part of the framework was appropriate, a detailed 
matrix was used which can be found in Appendix A. In this matrix it can 
be seen that the columns to the right assess the appropriateness of the 
scope, method, carbon factors and implementation. For each of these the 
framework was assessed as yes (Y), no (N), not applicable (N/A) or ‘to be 
determined’ (TBD). As ‘purpose’ and ‘outcomes and reporting’ were not 
relevant to most parts of the framework reviewed these were not included 
in the matrix as columns and can instead be found as rows relating to 
specific documents where information was found. 
 
Following this review for appropriateness at a detailed level, it was then 
possible to answer the other questions across the whole framework. 

                                                 
1 Greenhouse gases. Specification with guidance for the validation and verification of greenhouse 
gas assertions 
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3. Following the initial review a meeting was held between Arup and the 
Agency to clarify questions arising regarding data and approach to the 
carbon assessment.  

4. The review exercise was then repeated focusing on questions outstanding 
and gaps and drawing conclusions and the findings summarised here.   

2.3 Findings 
In this section the most significant findings from the review process are presented 
for each area in turn; purpose, scope, method, carbon factors, data sources, 
implementation and outcomes and reporting.  

The section concludes with a summary drawing together findings. 

In discussing the findings reference is also made to the tail pipe emissions study 
(Section 3) and also the benchmarking exercise carried out against other similar 
organisations (Section 4). 

The reader is also directed to Appendix A for the full evidence base and detailed 
results of the review against the criteria studied. 

2.3.1 Purpose 
The purpose of the HA’s carbon accounting framework as defined in both the 
2008 and 2012 documents and is to measure or quantify the emissions emitted 
through the Agency’s activities. This is carried out across a set of business areas 
considering typically four sources of carbon emissions including:  

1. Energy 
2. Materials 
3. Transport  
4. Waste removal 

At a corporate level this measurement is in place to show compliance with the 
‘Greening Government Commitment’(GGC) to reduce scopes 1, 2 and business 
travel scope 32 greenhouse gas emissions by 25% by 2015.  

However in addition to this commitment, the framework also covers the Agency’s 
supply chain emissions, currently outside of the scope of the GGC. This is a 
response from the Agency to the Climate Change Bill (CCB), which puts into 
statute targets to reduce CO2 emissions by at least 60% by 2050, and by 26-32% 
by 2020, relative to a 1990 baseline. 

Appropriateness 

Measuring emissions at a corporate or a supply chain level is the first step to being 
able to manage emissions. Therefore in this respect, this purpose is appropriate for 
the Agency.  

However, this could be strengthened if the purpose explicitly included a reference 
to supporting reduction commitments and/or managing carbon expenditure. This 

                                                 
2 The numbering of scopes in this manner refers to those defined within the Greenhouse Gas 
Protocol (www.ghgprotocol.org) 

http://www.ghgprotocol.org/
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would be more in line with the GGC and CCB aims that the Agency is responding 
to. 

Consistency of application 

The focus as described is consistent across the framework. 

Industry guidance and standards 

There is no industry standard for establishing the ‘purpose’ of carbon accounting 
frameworks. However, from the review of similar organisations (section 4) it can 
be seen that others have identified and targeted areas of their business for carbon 
reduction and are therefore ‘managing’ their carbon.  

Agency’s Objectives 

The Agency has a published Sustainable Development Plan (SDP) for the period 
2012-2015.  This document outlines the Agency’s objectives in relation to 
sustainable development.  In particular, it sets out important aims associated with 
the Agency‘s carbon footprint, which includes, ‘Managing Our Impacts’ through 
being a low footprint organisation. Carbon is also referenced under the objective 
for continuous improvement.  

The framework documents have not been updated since this plan was published 
and therefore do not respond to it yet. Based on this, the purpose of the current 
framework is not consistent with the Agency’s aim to manage their impacts and 
reduce their carbon footprint. 

Summary 

The purpose of the current framework is to measure carbon emissions, however 
this misses the opportunity of ‘managing carbon emissions’, to enable reduction 
efforts to be targeted. Managing carbon emissions would be aligned with best 
practice and would strengthen further the Agency’s sustainability objectives.  

Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Purpose     

2.3.2 Scope 
The scope of the Agency’s carbon framework covers energy and water use in 
scopes 1 and 2 and scope 3, and emissions associated with business travel and the 
supply chain of the construction activities. This therefore includes energy use, 
material use, transport and waste.  

This range of coverage is consistent with all emission scopes under the GHG 
Protocol (the most relevant industry standard) within its direct control or influence 
(with regards to finances or contract). This is illustrated in more detail in Figure 4.  
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  Source of Emissions 

 

  Energy  
(& water) Materials Transport Waste 

O
pe

ra
tio

na
l A

ct
iv

ity
 

Construction and other improvement 
projects on the network 
(Major projects, Small Schemes, DBFO) 

    

Maintenance of the network 
(Managing Agent Contracts, Asset Support 
Contracts, DBFO) 

    

Operation of the network (excluding road 
users) 

 None* None None 

Road Users  None None None 

The Highways Agency Office Estate 
(Highways Agency Offices, National Traffic 
Operations Centre, Regional Control Centres, 
but not Outstations) 

    

Land Portfolio  None None  

* This is incorporated in construction & maintenance 
Figure 2 Overview of scope of Agency’s carbon reporting framework 

This coverage is supported by clear description within the calculator tool guidance 
documents of what should and should not be included in the calculation, an 
example is shown in Figure 3. 

 
Figure 3 Major Project Reporting Boundaries 

However there is a lack of clarity on the boundaries between the various reporting 
routes and what the cut-off rules3 should be applied.  

                                                 
3 A cut-off rule can define how much of each source of emission needs to be accounted for i.e. it is 
likely to be unpractical to account for 100% of the material use on a construction site. 
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Appropriateness 

The scope can be considered appropriate in that it exceeds the minimum 
requirements of the Government and standard company reporting.   

Consistency of application 
It was found at a more detailed level, that this scope has not been applied 
consistently across the Agency’s functions, for example: 

• Different materials are required to be reported on in calculators for 
different contracting routes.  

• Emissions from the transporting of waste are included, however the 
emissions associated with the actual processing (landfill, recycling, 
incineration, etc.) of the waste are not included.  

Sub-contractors contributions are captured at the discretion of the subcontractor – 
this means that the data collected could be inconsistent or incomplete when 
compared with the Agency’s own protocol. 

Industry guidance and standards 

For the internal operations of the Agency, the framework is in accordance with the 
GHG Protocol4 and the Treasury’s guidance which are the most relevant industry 
standards. (Arup have not carried out a detailed review of the corporate reporting 
against the GHG Protocol, the published accounts have been verified by Bureau 
Veritas). It is also comparable with other similar organisations (section 4). 

There are relevant industry standards for the supply chain emissions, the 
Greenhouse Gas Protocol Corporate Value Chain (Scope 3) Accounting and 
Reporting Standard5, and ENCORD Construction CO2e measurement Protocol.  

The ENCORD document in particular provides a framework for the best practice 
reporting of the carbon emissions associated with construction projects. It includes 
requirements from subcontractors, key materials, the use of the constructed asset 
and a reporting framework.  The Agency’s scope does not fully comply with this 
standard as it does not include fuel for commuting, waste processing or ‘use of the 
product’ (i.e. vehicle tail-pipe emission from the use of the strategic road 
network). In addition, the Agency’s boundaries applied to subcontractors and 
materials differ from those identified as best practice in the ENCORD standard. 

Agency’s Objectives 

In the Sustainable Development Plan 2012-15, the Agency states its objective to: 
‘Reduce GHG emissions across all activities we can influence. No activity is too 
large or too small.’ The scope of the Agency’s carbon accounting framework is 
not in line with this aim as although it captures those activities which it has direct 
financial or contractual control over, it does not capture all emissions that the 
Agency can influence.  

                                                 
4 The Greenhouse Gas Protocol (GHG Protocol) is ‘the most widely used international accounting 
tool for government and business leaders to understand, quantify, and manage greenhouse gas 
emissions.’ (www.ghgprotocol.org) 
5 We understand that the Agency piloted the Greenhouse Gas Protocol Corporate Value Chain 
(Scope 3) Accounting and Reporting Standard on a one off project. 

http://www.ghgprotocol.org/
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The most prominent exclusion is the carbon associated with the users of the road, 
and more holistically the emissions associated with transport in the UK. The scale 
of this source of indirect carbon emissions is discussed in section 3. 

Summary 

The scope of the Agency’s carbon accounting is in line with industry guidance, 
and exceeds the Government’s minimum requirements. However, within a 
broader context it is difficult to consider it as ‘best practice’. 

There are elements of the scope that could be applied more consistently 
throughout the Agency’s areas of business.  

The current scope can help support the Agency’s internal sustainability objectives 
but limits it by excluding key areas over which it can influence and be a great 
agent for change. 

Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Scope     

2.3.3 Method 
Internal operational emission data is collected through various routes and 
complied in spread sheets. As these emissions have already been audited as part of 
the CRC requirements this review has not been repeated here. 

The supply chain emissions are captured through one of three spread sheet 
calculator tools. These tools have been developed based on the contracting routes 
used by the Agency:  

• Major Projects 
• Design, Build, Finance, Operate (DBFO)  
• Managing Area Contractors (MACs) 

Contractors are required to complete these tools on a quarterly basis.   

There are key areas for which no method has been stated, such as the 
incorporation of renewables. Although these are not believed to be part of the 
Agency’s portfolio, not addressing such aspects may cause problems if and when 
the Agency utilises such technologies. 

The quality assurance and verification method consists of the completed spread 
sheets being submitted and reviewed by the relevant project or package manager. 
The process of verification of the completed supply chain returns does not appear 
to be implemented as described in the framework documents.  

Appropriateness 

The method of asking contractors to complete calculator tools, and the tools 
themselves, are generally appropriate for the Agency to deliver the purpose of 
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measuring carbon emissions. However, it was not possible to understand the 
example calculation returns in full detail, as provided, as more information on the 
projects were not recorded with the tools. This makes interrogation of data 
difficult as the numbers are not transparent. 

The quality assurance and verification method could be more robust and might be 
likely to be challenged in a formal auditing exercise.  

The benchmarking process across projects and within an individual project is 
unclear and therefore it cannot be assessed as appropriate or not.  

Consistency of application 

There is a lack of consistency between the calculator tools for the various 
contractual routes. For example, mobile plant is not included in the MAC tool and 
there is a more detailed material breakdown in the MAC tool than in the DBFO 
tool. 

Industry guidance and standards 

It is standard industry practice to provide calculator tools for your supply chain, 
for example, the Environment Agency have a carbon calculator for construction 
activities as do Transport Scotland. The Agency has been one of the earlier 
adopters in establishing such a framework of tools. 

Agency’s Objectives 

The method does not capture the data in a manner which allows optimisation or 
easy comparison between projects of a similar nature. It is therefore not as 
effective as it could be at delivering the Agency’s objective of ‘manage their 
impacts’. 

A point of note on implementation process is that suppliers are not incentivised to 
provide optimised carbon solutions; therefore it is not contributing to the 
Agency’s aim of reducing greenhouse gas emission across all activities. 

Summary 

While these methods on the whole are appropriate for reporting carbon emissions, 
they have not been applied consistently, and they are not as effective as they could 
be at helping the Agency in identify the key causes of emissions and therefore 
targeting reduction measures accordingly. 

The methods for auditing and benchmarking are not well established or 
implemented. 

Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Method     
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2.3.4 Carbon Factors 
The carbon factors are incorporated within the calculator tools provided.  

The majority of the carbon factor data has been taken either from the Bath 
Inventory of Carbon and Energy (Bath ICE) for construction materials, or DEFRA 
reporting factors for other aspects.  

There are some additional carbon factors which are referenced as the ‘Carbon 
Footprint of Motorway Electrical Equipment’ by Capita Symonds. It has been 
assumed that these have been calculated based on the references above and Arup 
have not reviewed these. 

Carbon factors from the Environment Agency’s Calculator have also been used as 
an optional method for calculating emissions from mobile plant. 

The carbon factors used are a combination of carbon dioxide (CO2) and all 
greenhouse gasses (CO2e). 

This review has not assessed the accuracy and validity of the individual emission 
factors.   

Appropriateness 

The DEFRA reporting factors are appropriate factors to use for the energy, water 
and transport emissions. It appropriately states in the 2012 document that the most 
up-to-date factors should always be used. 

The Bath ICE is the most commonly used source for carbon emission factors for 
materials in the UK. While they represent a useful starting point for carbon 
calculation, particularly early on in the design phase, they are not considered as 
particularly robust figures. This is based on their method of calculation and the 
fact that they typically only relate to the initial material processing and not to the 
manufacturing into products which can also have significant emissions associated 
with it.  Increasingly manufacturers are able to provide embodied carbon 
information through environmental product declarations (EPDs) specific to their 
products.  As the tools are used during the construction phase and specific supply 
chains are known, EPDs would be considered the most appropriate source of 
carbon factors, where available. 

The Environment Agency (EA) data is the only known source of emissions from 
construction activities; however these are no longer used in the current version of 
the EA’s calculator tool. This is discussed further in section 2.3.5. 

The calculator tools do not give the user a choice in which carbon factors are 
used. While this does present some robustness in terms of ensuring consistency in 
factors used, it does not allow flexibility to capture factors for perhaps new 
technological developments in materials or where more carbon efficient 
procurement processes are realised.  

Consistency of application 

These sources of factors have been consistently used across the framework. 

Industry guidance and standards 

The factors mostly reference industry standard documents.  
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Agency’s Objectives 

Currently the framework has simultaneous reporting of CO2 and CO2e emissions. 
Within the Agency’s aim to ‘reduce greenhouse gas emissions’, the data should be 
reported in CO2e. 

Summary 

The carbon factors used are standard industry practice. There is an opportunity to 
improve these to reflect developments since the original calculators were 
established and as more data becomes available. 

Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Carbon factors     

2.3.5 Data Collection 
The internal operations data is already audited as part of the CRC requirements 
and therefore this review has not been repeated here. 

Whilst the calculator guidance documents refer to purchased materials and 
electricity, there is no further guidance provided within them on what the 
appropriate sources for collecting the raw data within the supply chain are. 

A ‘data matrix’ is referred to in the 2012 document however this has not been 
provided for review. 

Within the calculator tools there are a number of options to ‘estimate’ as opposed 
to record carbon emissions. This includes as estimation option for mobile plant 
emissions based on project size and value and site office waste generation based 
on number of employees or floor area.  

Appropriateness  

It is not possible to comment on the appropriateness of the data collection for the 
calculator tools as no guidance on this has been provided. 

The estimator tools provided are not appropriate as the aim is to quantify actual 
emissions. These type of tools can be useful during feasibility or planning stage, 
but the actual data should be available during the construction process and should 
be used. In addition using estimator tools provides little incentive for reduction of 
carbon emissions because it is likely to lack the interaction with the actual 
activity. 

Consistency of application 

As no guidance was provided on what data to collect, it is uncertain if data 
collection is consistently applied in practice. 
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Industry guidance and standards 

There is guidance in both the ENCORD publication and in the Greenhouse Gas 
Protocol Scope 3 Calculation Guidance on what data should be used.  

Agency’s Objectives 

The lack of guidance on data collection could limit the usefulness of the data 
reported and therefore challenge the Agency on meeting its objectives. 

Summary 

There is a lack of guidance on what data sources should be used to complete the 
calculator tools. This will inevitably result in variability of how the tools are 
completed and will create limitations with accuracy and comparability of results. 

Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Data sources  N/A N/A N/A 

2.3.6 Implementation 
The framework is implemented through a series of spread sheets and tools as 
shown in Figure 1. 

Appropriateness  

There is appropriate guidance to facilitate the implementation of the carbon 
framework tools. In outcome the process is working and tools are being applied 
and calculations delivered. However the system is limited with lack of guidance 
on data sources (as described above). The opportunity is to provide this and 
strengthen the appropriateness of the implementation process.   

Consistency of application 

From reviewing the completed major projects returns and analysis of major 
projects provided, it is apparent that the tools are not being consistently 
implemented. In part this may be due to lack of clarity of what is expected.  

There are areas and methods of reporting stated in the framework documents that 
are not currently being implemented, such as the reporting of material use in 
offices. Over time this will create inconsistencies in application. 

Industry guidance and standards 

This is not relevant to this section. 

Agency’s Objectives 

This is not relevant to this section.  
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Summary 

Evidence indicates that there are inconsistencies in implementation stemming 
from differences between calculation tools, but also in some cases differences in 
applied scope.  

Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Implementation   N/A N/A 

2.3.7 Outcomes and reporting 
A template for external reporting is presented in the framework document (2012).  
It states that the overall summary figure should be supported with a pie chart 
showing where the emissions occur in the business. It states a minimum 
requirement for emissions to be normalised by expenditure and also suggests other 
metrics. 

There is also a second template for internal reporting giving a more detailed 
breakdown of the emissions. 

Appropriateness  

The reporting templates are clear and appropriate to give an overview of the 
carbon emissions and compare these to previous years. 

The uses of metrics to allow carbon intensity of services provided to be monitored 
alongside overall emissions are useful and appropriate. 

Consistency of application 

The template used in the annual reports is similar to that in the framework 
document but not the same. It was also found that the more detailed internal 
reporting template was not being used.  

There are no normalised metrics used in the annual reporting although it is 
mentioned that these will be developed, particularly to relate supply chain 
emissions to spend. 

Therefore the consistency of reporting the calculation framework results could be 
improved. 

Industry guidance and standards 

The reporting is similar to that of other comparable organisations, see section  4.  

Agency’s Objectives 

While current reporting is sufficient to demonstrate the Agency’s emissions and 
reduction achievements, it is difficult to understand from the reporting the origin 
of emissions, or what activities are the biggest contributors (e.g. building new 
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roads, maintenance, operations etc.). Opportunity to mitigate emissions might be 
enhanced if reported/communicated in this way. 

Summary 

The reporting is clear and sufficient to demonstrate the Agency’s reductions; 
however it is not implemented as described in the framework. 

Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Outcomes & 
reporting 

    

2.4 Summary 
The scale and ambition of the Agency’s carbon reporting is impressive. It is 
commendable that the organisation is looking beyond the minimum (Government 
mandated) reporting requirements and considering their wider impacts.  

There is potential for the Agency to widen their scope further and consider some 
additional sources of carbon emissions to assist in meeting their objective of 
‘reducing greenhouse gas emissions across all activities which we can influence’ 
and to be in line with ‘best practice’ industry guidance. 

A key challenge with the current framework is that it has been developed focusing 
on measuring carbon emissions. Therefore the data is captured and reported in a 
manner that does not easily facilitate the management and reduction of emissions.  

Considering this purpose of measuring carbon, at a strategic level the scope and 
method are appropriate. However, due to the various documents being developed 
at different times and different tools for each reporting route there are 
inconstancies across the framework and overall it is not be implemented in a 
consistent manner. 

There are also a few issues with the quality assurance, which could be more 
robust, and the guidance on what data sources should be used to complete the 
calculator tools. This will inevitably result in variability of how the tools are 
completed and will create limitations with accuracy and comparability of results. 

The external reporting of results is clear and comparable with that of other similar 
organisations with only small areas of potential improvements. 
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Criteria Appropriate Consistent 
across the 
framework 

In line with 
industry 
guidance and 
standards 

Consistent 
with the 
Agency’s 
aims and 
objectives 

Purpose     

Scope     

Method     

Carbon factors     

Data sources  N/A N/A N/A 

Implementation   N/A N/A 

Outcomes & 
reporting 
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3  ‘Tail-pipe’ emissions 
Recap Objective: Estimate the ‘tail-pipe’ emissions from traffic on the strategic 
road network. 

3.1 Introduction 
The trends over the last 20 years have shown a steady increase in road transport 
CO2 emissions, shown in Figure 4, against a general downward trend in the UK’s 
total CO2 emissions, thus representing an ever increasing proportion. As a result 
transport now accounts for around 21% of the UK’s total greenhouse gas 
emissions6. 

While within an individual project appraisal the change in emissions from the use 
of the road is considered, the Agency does not currently consider the emission 
form the strategic road network (SRN) as a whole. This section covers an 
assessment by Arup of the greenhouse gas emissions from the traffic on the 
Agency’s SRN. 

 
Figure 4  UK Transport GHG emissions by mode, 1990-2010 

3.2 Approach 
This study has been undertaken using information contained in Transport 
Statistics Great Britain (TSGB), produced by the Department for Transport.  
TSGB is described as ‘DfT’s main statistical compendium publication. It 
describes the major statistical trends in the British transport sector, and is 
normally published in the final months of each calendar year.’7 

                                                 
6 DECC, 2011 UK Greenhouse Gas Emissions, Final Figures, February 2013 
7 Transport Statistics Great Britain. Gov.uk 
https://www.gov.uk/government/organisations/department-for-transport/series/transport-statistics-
great-britain December 2012. Accessed August 2013. 

https://www.gov.uk/government/organisations/department-for-transport/series/transport-statistics-great-britain
https://www.gov.uk/government/organisations/department-for-transport/series/transport-statistics-great-britain
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These statistics are ‘National Statistics’, meaning they have been reviewed against 
the ‘Code of Practice for Statistics’ by the Office for National Statistics. 

The method used for this data collection is described in detail in the Annex to the 
UK National Inventory Report 20128. The GHG emissions are calculated using a 
‘bottom-up’ approach, using: 

• Traffic surveys 
• Automatic Traffic Counters (ATCs) 
• Automatic Number Plate Recognition (ANPR) to estimate the composition 

of the vehicle fleet (vehicle type, engine size, age, etc.) and the vehicle-
kilometres travelled on each road type.  

• Detailed fuel-consumption profiles collected by the Transport Research 
Laboratory (TRL) to estimate the total emissions broken down by vehicle 
type, road type and geography. 

These total emissions are normalised based on the total fuel sales in the UK, with 
allowances made for fuel used off the highway network, and for ‘fuel tourism’ 
effects (fuel purchased outside the UK but used on the UK network and vice 
versa). This normalisation process introduces uncertainties in the fuel 
consumption and hence emission estimates for individual vehicle classes, but 
ensures that the totals for road transport are known with a high degree of 
accuracy. 

This calculation is quite comprehensive. Obtaining a higher level of accuracy than 
these figures will not be possible within the terms of this study. Therefore this 
data will be used in the Arup calculation for the Agency SRN tail pipe emissions 
study. 

The most relevant table in the TSGB is Table ENV0201 (TSGB0306) which sets 
out the carbon dioxide equivalents (CO2e) of all greenhouse gas emissions by all 
transport modes in the UK from 1990 until 2010, the latest year currently 
published. Table 1 provides an extract of ENV0201 showing GHG emissions 
from UK transport in 2010. 

Table 1: Extract from ENV0201 
Source  Million tonnes of 

CO2e, 2010 
Road transport Cars and taxis 68.0 
 Heavy goods vehicles 23.1 
 Light vans 15.2 
 Buses and coaches 4.7 
 Motorcycles & mopeds 0.6 
 Other road transport emissions 0.5 
 Total 112.0 

This captures all travel within the United Kingdom as a whole, but due to the way 
it is calculated (described above), it is not possible to directly disaggregate the 
proportion of the emissions from the SRN from the locally managed roads in 
England, or the roads in Wales, Scotland and Northern Ireland. 

                                                 
8 National Atmospheric Emissions Inventory. ‘A3.3.5.3.2 Fuel-based emissions’. Annex to the UK 
National Inventory Report 2012 (Issue 2) 
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In order to estimate the proportion associated with the SRN, the total vehicle-
kilometres for each vehicle type in the UK, has been compared against the 
equivalent statistics for the SRN. 

Table 2 sets out the road traffic in the UK as a whole and on the SRN, and 
calculates the percentage of vehicle-kilometres that occur on SRN. This data is 
sourced from Table TRA0204 (TSGB0706) ‘Road traffic by vehicle type and road 
class’, and Table TRA4111 ‘Motor vehicle traffic by vehicle type on the 
Highways Agency managed roads, England’.  

It is worth noting that the Agency managed roads account for a much larger 
proportion of goods vehicles traffic than it does for other vehicle classes. 

Table 2  Road traffic on UK wide and HA managed roads 
 Billion vehicle kilometres, 2010  
 UK Wide HA Roads HA% 
Cars and taxis 385.9 101.0 26.2% 
Motorcycles 4.6 0.7 15.2% 
Buses & coaches 5.0 0.6 12.0% 
Light vans  66.1 16.8 25.4% 
Goods vehicles  26.3 14.7 55.9% 
All motor vehicles 487.9 133.7 27.4% 

This data was combined with the CO2 e emission data from Table 1 to estimate 
the total emissions attributable the SRN. 

3.3 Results 
The GHG emissions related the SRN are presented in Table 3.  This shows that 
out of the 112 million tonnes of CO2e emitted by road traffic in the UK, 34.3 
million tonnes of this is on Agency managed roads. 

Table 3 CO2e by vehicle type on HA roads 
Vehicle type UK GHG 

Emissions, 2010 
(Million tonnes 
of CO2e) 

Proportion of 
road traffic on 
HA roads 
(From Table 2) 

HA GHG 
Emissions 
(Million tonnes 
of CO2e) 

 (from Table 1) 

Cars and taxis 68.0 26.2% 17.79 
Heavy goods vehicles 23.1 55.9% 12.90 
Light vans 15.2 24.4% 3.87 
Buses and coaches 4.7 12.0% 0.57 
Motorcycles & mopeds 0.6 15.2% 0.09 
Other road transport emissions 0.5 27.4% 0.12 
Total 112.0  34.34 

3.4 Discussion 
This figure of 34.3 million tonnes of CO2e, can be compared to the emissions 
more directly controlled by the Agency, as reported in their annual reporting.  
Figure 5 illustrates this comparison, using the 2010 data for consistency.  This 
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shows that road users contribute 98% of the Agency total carbon emissions.  The 
framework addresses the remaining 2%. 

 
Figure 5  Highway Agency 2010 carbon emissions including the impact of the use of the 
SRN 

3.4.1 Limitations 
Emissions can vary considerably depending on a wide variety of factors.  One of 
the key variables included in the current data, although not explicitly defined is 
speed.  

Emissions increase at either end of the speed spectrum – more emissions are 
produced by vehicles moving at slow speeds  e.g. urban congestion and also at 
very fast speeds (due to increased drag loading).  The same vehicles will produce 
fewer emissions at medium speeds (50-70km/hr).  Figure 6 shows how CO2 
emissions vary with speed for a typical 2002 petrol car, the most recent data 
available. 

98% 2% 

Road Users/Tail pipe emissions Scope 1

Scope 2 Scope 3 (Business travel)

Scope 3 (Suppliers)
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Figure 6 Variation of carbon intensity with speed for an average 2002 petrol car 
(HA207/07 / WebTAG) 

It is therefore using the current data it is difficult to say if it is likely that local 
roads have higher or lower emissions per km than the trunk road network, as the 
trunk roads are generally at the upper end of the end of the speed range, and many 
of the local roads are likely to be in the more efficient speed range but will also 
contain the most congested roads.  

There is UK wide data on vehicle speeds by vehicle type and road type which 
could be used to take these effects into account in a more detailed analysis. 

A more detailed model that included this information would be able to estimate 
the reductions possible through implementing specific road management policies 
within the Agency’s control, such as managed motorways. 

3.5 Summary 
Based on published DfT statistics, Arup have calculated that despite making up 
only 1.8 % of the total road length in the UK, the Highways Agency’s strategic 
road network accounts for 34.3 million tonnes GHG emissions annually, 31.5% of 
all vehicle emissions. This dwarfs the emissions associated with managing and 
maintaining the network. 
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4 Benchmarking 
Recap Objective: Benchmark the Agency’s framework and targets in comparison 
to other similar organisations.  

4.1 Approach 
The Agency’s carbon management framework and baseline targets will be 
compared to the policies, targets and actions that similar organisations have taken.  
The organisations that have been considered are: 

• Environment Agency, UK 
• Network Rail, UK 
• Transport Scotland, UK 
• ASFiNAG, Austria 
• Rijkswaterstaat, Netherlands 

For each of these organisations the following questions have been posed: 

• Does the organisation reports its carbon emissions? 
• What does their reporting cover? 
• What targets they have set including what baseline is referenced? 
• What are their most recent carbon figures (absolute and normalised, if 

available)?  
• What reduction measures have they implemented and what are the results 

so far? 
• Do they state stated measures they intend to implement to reduce 

emissions in the future?  If so what are these? 

4.2 Findings 

4.2.1  Environment Agency 
The Environmental Agency (EA) is an English non-departmental public body of 
Defra.  Their ‘principal aims are to protect and improve the environment and to 
promote sustainable development’.  The Environment Agency manages and 
maintains infrastructure assets including structures, seawalls, flood banks, 
pumping stations, locks and sluices. Figure 7 shows the EA carbon reported from 
2006 to 2012. 
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Figure 7  Environment Agency’s annual CO2 emissions9 

The scope of their carbon foot-printing includes their buildings, their travel and 
their operational activities such as pumping flood water and maintaining river 
levels. Although it is not stated in their literature it has been assumed this is 
equivalent to scopes 1, 2 and scope 3 business travel.  

The EA have published a target to reduce their carbon emissions by 33% and to 
reduce their energy usage by 33% compared to a baseline year of 2006/7 by 2015. 

The EA’s aim is to reduce the emissions from their essential operational work- 
e.g. pumping flood water. 

In addition to this reporting, the EA provide a carbon calculator tool. The tool can 
be used to assess and compare the sustainability performance of different design 
and management choices at the options appraisal stage.  

Reduction Measures 

Since 2006/07 the EA have reduced their CO2 emissions by 15%.  

They are actively working to reduce their mileage driven, improve their facilities 
and introduce the use of renewable technologies. They also have a ‘Carbon 
Reduction Fund’ which takes their staff’s suggestions to reduce emissions and 
turns them into reality where feasible. Savings from these projects are over 180 
tonnes of CO2 per year. 

Large scale photovoltaic cells have been installed at five sites in the Midlands and 
at the Thames Barrier, saving an estimated 88 tonnes of CO2 per year. They now 
have major PV installations at 22 sites with 7 further installations planned during 
2012/13. 

They have also assessed all of their pumping operations and established strategies 
to reduce the emissions from them.   

                                                 
9 Environment Agency. Carbon dioxide data and statistics. http://www.environment-
agency.gov.uk/aboutus/123030.aspx 

http://www.environment-agency.gov.uk/aboutus/123030.aspx
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4.2.2 Network Rail 
Network Rail (NR) is the majority owner and operator of Britain’s rail 
infrastructure (excluding Northern Ireland). This includes the maintenance and 
running of rail tracks, signalling, bridges, tunnels, level crossings, viaducts and a 
number of larger stations.   

NR recognise that their emissions can be broken down into three main categories; 
embedded emissions, traction emissions and non-traction emissions. Figure 8 
shows the contribution of each of these areas to the UK Rail Industry. 

 
Figure 8  Breakdown of rail industry’s whole life carbon footprint10 

Traction emissions are directly associated with the energy required to power the 
trains. While non-traction emissions arise from consumption of electricity and fuel 
used to operate their business.   

For the non-traction emissions they report on scopes 1, 2 and business travel in 
scope 3. The most recent published figures are shown in Figure 9. 

                                                 
10 Sustainable Rail Programme. Rail Industry CP5 environment plan. September 2011. 
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Figure 9  Network Rail carbon emissions results 2010-201211 

They have published a target ‘to reduce carbon emissions specifically at their 
managed stations, offices and depots by 20% by 2014 from a 2006/07 baseline’. 
They have so far achieved a 14% reduction. 

Reduction Measures 

Non-Traction 

Network Rail are trialling new technologies at a local level including energy 
efficient lighting and small scale renewable energy generation.  For example in 
2011 they began work on the world’s largest solar bridge at Blackfriars, which is 
estimated to generate ‘886MWh of electricity every year, meeting up to 50 per 
cent of the station’s energy needs – reducing equivalent CO2 emissions by an 
estimated 500 tonnes per year.’12 

They are also currently investigating the possibility of using a combined heat and 
power (CHP) system at Birmingham New Street station. 

Traction 

NR hopes to reduce their traction carbon emissions by increasing the use of 
electrification as an alternative to diesel fuel and improving the efficiency of 
electricity transmission.  

They are committed to a number of electrification schemes across the North, due 
to start in 2013 and are continuing to develop plans for the electrification the 
Great West Mainline. Together, these schemes are estimated to save 64,000 
tonnes of CO2e per annum; ‘equivalent to around two per cent of all traction 
emissions in Britain’ 

                                                 
11 Network Rail. Sustainability update 2012 Performance Summary. July 2012. p2. 
12 http://www.networkrail.co.uk/publications/sustainability-update/2012/energy-and-climate-
change/  

http://www.networkrail.co.uk/publications/sustainability-update/2012/energy-and-climate-change/
http://www.networkrail.co.uk/publications/sustainability-update/2012/energy-and-climate-change/
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NR are supporting a cross industry plan for managing traction carbon emissions 
(effective from 2014).  The plan hopes to reduce ‘CO2 emissions per passenger 
kilometre by 25 per cent by 2019’.13 

They have also introduced and are growing a metered billing system for electronic 
train services which will provide them with more accurate data. This in turn will 
allow them to improve the management of their consumption and increase energy 
efficiency. 

Embedded 

NR are seeking to ‘reduce the carbon embedded in the new infrastructure that 
they build, through the use of appropriate methodologies and tools’.14 It is 
envisaged that this will enable NR to forecast, reduce and report reductions in 
embedded carbon.   

4.2.3 Transport Scotland  
Transport Scotland is the national transport agency of Scotland and is parented by 
the Scottish government. They invest in Scottish infrastructure improvement and 
run road, rail, water, air and public transport services. 

Transport Scotland report on both public transport carbon data and their own 
scope 1 & 2 emissions. Measurements to 2011 are presented in Figure 10, together 
with a comparison against 2010 data (their baseline year) and assessment as to 
whether carbon emissions have increased or reduced.   

 
Figure 10  Transport Scotland’s carbon reporting summary for 2010 and 201115 

Transport for Scotland have set an absolute target to reduce their operational 
carbon footprint by 16% by the end of December 2013 against a 2010 baseline, 
using the Carbon Trust’s Carbon Management Project Register tool. They also 
hope to reduce their annual business travel emissions by 15% from a baseline in 
2008. 

In addition to this standard reporting, Transport Scotland also has a Carbon 
Management System (CMS) and accompanying calculator tool. This tool is 

                                                 
13 Network Rail et. al. Initial Industry Plan England and Wales – Proposals for Control Period 5 
and beyond. September 2011. 
14 Network Rail. Strategic Business Plan for England & Wales. January 2013. p70. 
15 Transport Scotland. Sustainability Report 2011. February 2013.  

http://www.transportscotland.gov.uk/files/documents/projects/Sustainability_Report_2011_-_web_version.pdf
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intended to be used throughout the design and construction stage of a project to 
monitor its carbon impact.  

Reduction measures 

They state in their Corporate Plan period (2012-15) that they will fully integrate 
their CMS, to influence and support low carbon decision-making across the 
design and delivery of transport infrastructure projects and network maintenance.   

4.2.4 ASFiNAG (Austria) 
The ASFiNAG is fully owned by the Austrian Republic and is a corporation that 
finances, builds, maintains, operates and collects tolls on the entire primary road 
network in Austria.   

ASFiNAG report CO2 and CO2e emissions for: 

• Buildings 
• Vehicles 
• Tunnel operation 

In their latest sustainability reporting16 (2012), ASFiNAG have not provided a 
value for their greenhouse gas emissions, their website indicates that data for 2012 
will be reported in their 2013 Annual Report. However, historic figures are stated 
in the 2011 report17. The data shows that the company’s footprint is currently 
fairly stable showing 41.7 CO2 eq./yr in 2008 and 41.6 kt CO2 eq./yr in 2010. In 
the 2009-10 report more detail is given to the 2010 figure. It is reported that 
vehicles contributed 38%, tunnel operation, 45% and buildings 17%. 

There is not overall quantification of the supply chain emissions; however there is 
evidence that this has been investigated, with an example given that the analysis 
of building materials for the S35 road and tunnel construction showed that 
greenhouse gas emissions were approximately 168,000 tonnes CO2e, 
approximately 3.6 times the value of annual greenhouse gas emissions for 
ASFiNAG.  

Reduction Measures 

ASFiNAG are actively implementing carbon reduction strategies: 

• Reduction of operation vehicle fleet from 482 vehicles (2009) to 431 (2011) to 
markedly reduce the emissions produced associated with the operation of the 
motorways and expressways.  

• Employing vehicle models with modern low-emission engines when replacing 
older vehicles.  

• Increasing the share of reclaimed construction material in its construction 
contracts.  

• Projects to determine whether ASFiNAG switch to LED lighting on their 
highways in future projects.  

                                                 
16 ASFiNAG. Annual Report 2012 with Integrated Sustainability Report. 
http://www.asfinag.at/ueber-uns/unternehmen/unternehmensberichte  
17 ASFiNAG. New Prospects. Annual Report. Sustainability Report 2011. 
http://www.asfinag.at/ueber-uns/unternehmen/unternehmensberichte 

http://www.asfinag.at/ueber-uns/unternehmen/unternehmensberichte
http://www.asfinag.at/ueber-uns/unternehmen/unternehmensberichte
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4.2.5 Rijkswaterstaat 
Rijkswaterstaat (RWS) is part of the Dutch Ministry of Infrastructure and 
Environment.  RWS is responsible for the maintenance of the Dutch roads and 
waterways. This includes flood protection and prevention.  RWS is also involved 
with the construction of big railway projects.  

Their reporting covers GHG Scopes 1, 2 and 3, including material use as can be 
seen in Figure 11. This shows that only 8% of their carbon footprint was from 
scope 1 & 2 energy usage whereas 92% was attributed to material related 
activities. 

 
Figure 11 Carbon report 2009 for Rijkswaterstaat 

RWS aims to reduce their energy consumption in assets (bridges, tunnels, locks 
and dams) by 20% by 2020. They also want to reduce energy use in buildings and 
facilities by 2%. 

Approximately 60% of their energy consumption is due to lighting on highways 
and waterways. 

Reduction measures 

RWS are implementing a number of initiatives to reduce their emissions: 

• LED lighting was installed on the A44 and has generated energy savings of 
more than 40% (Carbon emissions will be reduced by a similar figure). 

• They have also carried out a series of LCA studies to assess the environmental 
impact of several bridges made from wood, steel, concrete and FRP. As part 
of this study the reusability and recyclability of the materials were considered. 
FRP was shown to have the lowest environmental impact as a completed 
structure. 

• To reduce their office energy use the authority has opened a BREEAM 
“excellent” rated head office in 2011 for their core activities. 

http://www.irfnet.ch/files-upload/news-gallery/green_public_procurement/6.VERSTEEG_RWS.pdf
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4.3 Discussion 
A summary of the key aspects of each organisation’s carbon reporting are 
presented in Table 4. Specific aspects are then discussed below. 

For comparison, the Highways Agency reports on scopes 1, 2 and selected scope 3 
emissions and has made a commitment to reduce its scope 1, 2 and business travel 
scope 3 emissions by 25% by 2014/15 compared to a 2009/10 baseline year.  

No detailed mitigation plans for the Agency were reviewed, however from the 
Sustainable Development Guide 2012-2015 the following emission reduction 
strategies were identified: 

• Maximise energy conservation and energy efficiency 
• Reduce use of natural resources. 
• Think about the whole life of the materials used and the products produced; 

aiming to eliminate waste. 
• Designing to take less from the natural environment and returns biological 

resources to the earth. 
• Travel as little as possible and use our position to persuade others to think 

critically about their travel choices. 
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Table 4 Summary of comparison with other organisations 

Area for Comparison 
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Reporting 

Is it reporting carbon? Y Y Y Y Y Y 

What is it reporting? (GHG 
Scopes)       

 Scope 1 + 2 T T T T M T 

Business Travel T T T T M T 

Suppliers/ Materials N N N M M1 M 

Use of Infrastructure  N/A R N N N N 

Project level calculator tool       

Targets 

Reduction target % 33% 20% 16% 20%  25% 

Baseline year 2006/7 2006/7 2010 ?  2009/10 

Target year 2015 2014 2013 2020  2014/5 

Reduction Measures 

Improving office energy 
efficiency       

Improving operations energy 
efficiency       

Use of renewable energy       

Reducing vehicle mileage       

Improving vehicle efficiency       

Material changes       

Key 
Y  = Yes 
?   = Not clear from reviewed documentation 
M  = Measuring 
T   = Measuring with stated reduction targets 
R   = Implementing strategies to reduce (but not measuring) 
N   = No measuring 
1 Evidence only on selected projects 

 

Organisational Footprint 

It is clear to see that the UK Government’s ‘Greening Government Commitment’ 
is strongly influencing the carbon reporting agenda, all three UK Government-
associated organisations (Network Rail, Environment Agency and Transport 
Scotland) reported on scopes 1, 2 and business travel scope 3.  
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Material Emissions 

It is interesting to see that other European transport organisations such as 
ASFiNAG in Austria and Rijkswaterstaat in Holland are considering the carbon 
emissions associated with the materials they use either at a company level or for 
the individual project.  

Although they do not report company-level emissions from material use, both the 
Environment Agency and Transport Scotland provide project level calculators 
with the intention of being used in the design phase and assisting in reducing 
emissions. 

Network Rail have also highlighted emissions associated with material use as a 
future priority. 

Emissions from Asset Use  

Out of the organisations reviewed, only Network Rail published information on 
the carbon emissions associated with the use of their assets, however this was not 
within their carbon reporting. Many of their carbon reduction strategies were also 
associated with the use of the rail network and they have a target associated with 
these.   

Reduction Measures 

The focus in the reduction measures being implemented by these organisations is 
predominantly on their own offices and operations energy efficiency. This is 
logical as these are the aspects over which they will have most control. However 
the range of reduction measures also includes a couple of organisations focussing 
on material use and using renewable energy sources. 

4.4 Conclusions 
In comparison to other similar organisations, the Highways Agency is considering 
a wider scope of sources of carbon emissions than the other UK government 
bodies and a similar scope to other transport organisation in Europe. 

Although other organisations are starting to consider the emissions associated 
with material use, the breadth of the Agency’s materials emissions reporting is 
unparalleled in the organisations reviewed and shows they are a leader in their 
field. One significant difference however compared to some other UK 
organisations that construct a significant amount of infrastructure assets is the lack 
of a design-stage calculator tool. 

Out of the organisations reviewed, only Network Rail appear to have started to 
engage with the emissions associated with the use of their network. While they 
were not reporting the emissions directly, they are referenced in their strategy 
documents and much of their development focus is on reducing these emissions. 

The reduction measures being implemented vary from looking for efficiencies in 
office and operational energy use, reducing or making vehicle use more efficient, 
using renewable energy sources and looking for opportunities to reduce the 
impacts from the use of materials. These are similar to the aspirations stated in the 
Agency’s Sustainable Development Plan. 
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In summary, the Agency’s carbon framework and strategy are comparable to 
those of similar organisations and in many aspects go beyond them. There are 
however opportunities to be taken from other organisations, perhaps most 
prominently in the strategic consideration of asset use based emissions, as 
opposed to project level assessment (as already undertaken).  
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5 Key Observations 
The scale and ambition of the Agency’s carbon reporting is impressive. It is 
commendable that the organisation is looking beyond the minimum (Government 
mandated) reporting requirements and considering their wider climate change 
impacts. The scope of the carbon calculation framework is comparable to those of 
similar organisations and in many aspects goes beyond them. 

There is potential for the Agency to widen their scope further and consider 
additional sources of carbon emissions to assist in meeting their objective of 
‘reducing greenhouse gas emissions across all activities which we can influence’ 
and also to be in line with ‘best practice’ industry guidance. 

One area where the scope can be expanded is in considering the emissions 
associated with the use of the strategic road network. Based on published 
Department for Transport statistics, Arup have calculated that despite making up 
only 1.8 % of the total road length in the UK, the Highways Agency’s strategic 
road network accounts for 34.3 million tonnes GHG emissions annually, 31.5% of 
all vehicle emissions. This dwarfs the emissions associated with managing and 
maintaining the network. 

With some creative thinking around direct and indirect emissions and looking at 
issues the Agency can only influence, the opportunity is to effect change which 
will benefit the wider UK as well as its own direct carbon targets.  

In doing this there is the opportunity to align cost savings with carbon mitigation. 
Actions such as installing building energy monitoring equipment, deploying 
energy efficient street lighting (and/or switching lights off) or encouraging freight 
modal shift would for example deliver energy, carbon and cost savings. 

Strategic work in this area would help maintain the Agency’s position as a leader 
on the carbon agenda, but it would also afford it the ability to contribute more 
holistically to the carbon debate and support the drive for change that is necessary 
across the UK. 

The strategies and aspirations outlined in the Sustainable Development Plan are a 
positive focus for the Agency. In particular, it sets out important aims associated 
with the Agency ‘s carbon footprint, which includes, ‘Managing Our Impacts’ 
through being a low footprint organisation. However, the carbon calculation 
framework documents have not been updated since this plan was published and 
therefore do not currently fully respond to it. 

One example is that the current framework has been developed focusing on 
measuring carbon emissions. This has resulted in the data being captured and 
reported in a manner that does not easily facilitate the management and reduction 
of emissions. Therefore the framework as it stands does not assist in fulfilling the 
Agency’s objective of reducing greenhouse gas emissions.   

Considering the purpose of measuring carbon, at a strategic level the scope and 
method used are appropriate for the Agency (although could be expanded as 
discussed above).  

However, due to the various documents being developed at different times and 
different tools for each reporting route there are inconstancies across the 
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framework and overall it is unlikely that it is being implemented in a consistent 
manner.  

In final conclusion the review has found that the Agency’s carbon framework:  

• Has a scope appropriate for its purpose; 
• Uses appropriate methods;  
• Could be implemented more consistently; 
• Is in line with industry standards and guidance, but not necessarily best 

practice; and  
• Has set a leading example in UK infrastructure. 
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method?

Appropriate carbon 
factors?

Appropriate data 
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1.0
1.01 Purpose Purpose is to explain HA reporting requirements and 

underlying principles. 
The document provides an overview of the areas for which 
carbon is measured and reported, however it does not 
provide the detailed guidance that might be expected.

N/A N/A N/A N/A N/A

1.02 This guidance also supports the measurement requirement of 
the Agency's carbon-based budgets.'

Clarification was sought on this statement. It was confirmed 
that it was anticipated that the HA would be assigned a 
carbon budget but this did not occur.

This statement is no longer relevant. N/A N/A N/A N/A N/A

1.03 References other documents which help explain how HA 
manages Carbon Accounting.

We have not seen these other documents. N/A N/A N/A N/A N/A

1.04 Objectives of this document Intended audience is HA staff and contractors. N/A N/A N/A N/A N/A

1.05 Scope of this document The manual covers all external and internal requirements for 
carbon reporting.

It was questioned why this document did not reference the 
other documents available, such as the 2008 methodology 
and the calculator tolls. This document was developed to be 
aligned with the Treasury's carbon reporting requirements. 
Some reference was taken from earlier work.

Without reference to other documents there is not enough 
information to understand the scope of the Agency's carbon 
reporting and therefore it does not deliver the stated scope.

Y N/A N/A N/A N

1.06 Carbon Accounting: General 
Principles - Metrics

All six greenhouse gases related to the Kyoto Protocol are 
included.

This is appropriate and best practice. Y N/A N/A N/A N/A

1.07 Carbon Accounting: General 
Principles - Accounting 
Standards

DEFRA conversion factors are used.
The Bath Inventory of carbon and energy is used for supply 
chain goods.

These are commonly used and publically available sources. N/A N/A Y N/A N/A

1.08 Carbon Accounting: General 
Principles - Organisational 
Boundaries

The Agency accounts for 'the carbon over which it has 
financial control'.

This is a valid boundary to use for the emissions that the 
Agency is more directly associated with, however it is prudent 
to understand the emissions which the Agency can influence, 
even though it does not have direct financial control (e.g. 
commuting travel or use of the SRN.)
This is particularly important if the aim is to contribute to a 
sustainable transport system.

Y N/A N/A N/A N/A

1.09 Table 1. Greenhouse gas 
emissions to be included in 
the Highways Agency Carbon 
account

It is not clear what the emissions types for HA suppliers are 
measured in, kWh are not appropriate for all types.
It is not clear what emissions are included from PFI/PPP 
companies (energy, waste, materials etc.)

The document lacks clarity. This table does not provide clarity of what is being recorded 
or how.

TBD N/A N/A N/A N/A

1.10 Data and data quality The Highways Agency has developed a preferred 
methodology  for estimating CO2e emissions where there is a 
lack of available data.

We have not seen evidence of this methodology or the data 
matrix.

N/A N/A N/A TBD N/A

1.11 Greenhouse Gas Emissions 
Scopes

From 2011-12 the Highways Agency will report on all 
emissions in all scopes.

This is not strictly true as the Agency has drawn boundaries 
about what it does and does not report.

It is commendable that the HA is going further that the 
minimum mandated by Government.

Y N/A N/A N/A N

1.12 Highways Agency Emissions - 
Source Measurement

States the 4 sources of emissions that are included; energy, 
transport, materials and waste.

It was clarified that material use within the Agency's own 
operations is not being monitored, just those from the supply 
chain. It was also clarified that only emissions from the 
transport of waste are included, not from processing it. 

This is not being implemented consistently. N N/A N/A N/A N/A

1.13 Water is included in the 'energy' source. This is unusual. It is thorough that carbon emissions associated with water 
use are included within the scope of the calculation. However 
it causes confusion that is  considered under the energy 
category. As this is used internally it should not cause much of 
a problem.

N/A N/A N/A N/A N/A

1.14 PFI/PPP Partnerships and 
Motorway Service Areas

Motorway service areas (MSAs) are excluded from HA 
footprint as they are attributable to the MSA operating 
organisation.

This is a valid boundary to use for the emissions that the 
Agency is more directly associated with, however it is prudent 
to understand the emissions which the Agency can influence, 
even though it does not have direct financial control.

Y N/A N/A N/A N/A

Carbon Accounting Manual v1.1 Nov 2011
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     1.15 Carbon Accounting 
Statements - Treatment

A template for reporting is presented.
It states that overall summary figure should be supported 
with a pie chart showing where the emissions occur in the 
business.
It states the minimum requirement for emissions to be 
normalised by expenditure and also suggests other metrics.

The template summary is clear. 
From reviewing the annual reporting the pie chart does not 
show which part of the business the emissions originated 
from.
Normalised values (by expenditure or other) were not 
presented.

It can be helpful to consider normalised emissions to 
understand how emissions change as the business changes. 
The reporting does not appear to match the manual.

N/A Y N/A N/A N

1.16 Carbon Accounting 
Statements - Future 
Development

Currently only historical data is recorded. Forecasting and 
budget systems will be developed.

This is a logical and appropriate  next step after monitoring 
emissions.

Y N/A N/A N/A N

1.17 Carbon Accounting Policy: 
Conversion and Emission 
Factors

There is mention of a 'Carbon Calculation Tool' to be 
developed.

The status of this tool was questioned. It was clarified that a 
tool had been created for internal reporting but that it was 
not currently used. The current tools in use are the spread 
sheets for the Major projects, DBFOs and MACs.

The manual is not up to date with currently practice. N/A N/A N/A N/A N/A

1.18 Mentions the use of 'relevant industry factors' and gives 
water data buy Veolia as an example.

There are water emission factors in the DEFRA factors. It was 
questioned why the Veolia factors were considered better. It 
was clarified that the DEFRA factors were used.
It was questioned what are there other 'relevant industry 
factors'. It was clarified that all factors and source are 
contained in the calculator tools.

The manual is not up to date with currently practice. N/A N/A Y N/A N/A

1.19 Carbon Accounting Policy: 
Conversion and Emission 
Factors - Changes to Factors

States that changing CO2 factors will require consideration of 
changing baselines.

This paragraph is unclear. There is clear guidance on DEFRA's 
website on when baselines should and should not be 
changed. This should be referred to.

N/A TBD N/A N/A TBD

1.20 Carbon Embodied in Assets 
and Materials

Definition of embodied carbon states it includes emissions 
through to the end of a product's lifetime.

This can often be interpreted as also including the emissions 
associated with any transportation, maintenance of the 
products and what happens to it at end-of-life. These 
emissions are not included in the Agency's definition of 
embodied carbon (as these are recognised separately when 
they occur) and this should be made clear in the definition.

Y Y N/A N/A N/A

1.21 The emissions are accounted for upon purchase. This is in line with HMT guidance and is a simple transparent 
way of reporting emissions. 

N/A Y N/A N/A N/A

1.22 It states that 'GHG emissions from the transportation of 
materials must be accounted for'.

It is not clear if this means as part of the embodied emissions 
or as a transportation emission. For the Agency, these are all 
scope 3 supply chain emissions.

The ENCORD Construction CO2e measurement Protocol gives 
good guidance on the reporting of supply chain emissions and 
would help provide clarity to the Agency on these definitions.

Y N/A N/A N/A N/A

1.23 Operation of the Network 
(excluding road users)

Defined as the emissions associated with electrical equipment 
and communication systems used to facilitate running of the 
network.
It does not include any material or transport impacts.

It was questioned whether there were material impacts due 
to salting of roads or transportation impacts of people 
required to operate the network. It was clarified that these 
emissions are covered in the DBFOs and MACs which 
maintain the network. Traffic officers are also covered 
separately.

This scope is appropriate for the Agency. The reporting in this 
manner (through supplier route) does not allow the 
impactions of operating the network as a whole to be 
explored.

Y N/A N/A N/A N/A

1.24 Data collected should be electricity consumption. This is the best data that can be used. N/A N/A N/A Y N/A
1.25 Construction and Other 

Improvement Projects on the 
Network

Definition states that it includes emissions from major 
construction projects, however it also states iT includes small 
schemes.

This should be made clearer in the document.
There is no mention of how this is implemented i.e. through 
calculator tools or other means.

The scope of projects include in this area and the methods of 
capturing this information should be made clearer in the 
document.

TBD N/A N/A N/A TBD

1.26 The scope includes emissions associated with energy, 
materials and transport.

 It is unclear whether waste is included in these elements. 
From review of the calculator tools, it appears that it is.

The guidance is not clear. TBD N/A N/A N/A TBD

1.27 It states that construction value may be used to determine 
the mobile plant.

It was questioned what guidance is available detailing when it 
is appropriate to base mobile plant assumptions on project 
value. It was clarified it was up to the contractor completing 
the return. The assumptions for this are included in the 
calculator tools. 

This variability in options without clear guidance means that 
the returns will not be comparable on this aspect. The need 
for estimator tools during the construction process is 
questionable, as discussed in 2.15

N/A N N/A N/A N/A

1.28 Emissions due to Maintenance 
of the Network

The scope is maintaining the SRN under MACs, ASCs or 
DBFOs.

It was questioned how is this implemented. It was clarified 
this is though either the DBFO or MAC calculator tools. (ASC 
are also required to use the MAC tool.)

The variation in tools based on contracting route can cause 
confusion. It would be more appropriate if these were related 
to the activity taking place.

Y N/A N/A N/A Y
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     1.29 The Agency reports the emissions for Tier 1 contractors but 
not Tier 2 & 3

It is envisaged that much of the maintenance works will be 
carried out by smaller sub-contractors. It was questioned 
whether this limitation in scope would mean there were 
significant elements being omitted.
It was clarified that some MACS did include their sub-
contractors in their returns but others did not. This causes 
challenges as it is difficult to compare across MACs.

This scope limits the effectiveness of monitoring scope 3 
supply chain emissions.

N N/A N/A N/A N/A

1.30 On and off site energy use is included. There is an estimator 
tool for mobile plant where necessary.

This estimator tool is part of the calculator provided. The need for estimator tools during the construction process 
is questionable, as discussed in 2.15

Y N N/A N/A N/A

1.31 The materials section refers to the EA's Carbon Calculator for 
Construction Activities as well as the Bath ICE.

It was questioned why this variation exists. It was clarified 
that this was not the case and all data was referenced in the 
individual tools and should be comparable.

The tools and strategy is appropriate but the manual is not 
clear or consistent with this.

N/A N/A Y N/A N/A

1.32 The transport emissions excludes 'a limited number of supply 
chain services(e.g. use of couriers)'.

This is reasonable, however no clear guidelines were found 
which provided the 'cut-off' rules are for when items should 
and should not be included.

The approach is correct but needs further clarification. The 
Greenhouse Gas Protocol Corporate Value Chain (Scope 3) 
Accounting and Reporting Standard gives good guideance on 
how to develop cut-off rules.

Y N N/A N/A N/A

1.33 The Highways Agency Office 
Estate

It states that it does not include 'outstations'. It was questioned where outstation emissions are captured. It 
was clarified that their energy use is captured, however is  
considered a separate reporting stream internally within the 
Agency.

The manual does not provide a clear understanding of what is 
in and out of scope.

Y N/A N/A N/A N/A

1.34 Regional control centres are included. The nature of these were questioned. It was clarified that 
they are a type of office, however they are very energy 
intensive as they contain large banks of screens and house 
the control rooms.

N/A N/A N/A N/A N/A

1.35 States there is a danger of double counting. The procedures in place to minimise the double counting are 
included in a later section.  

N/A N N/A N/A N/A

1.36 In the energy scope it states that energy emissions from 
associated outstations is included.

This is in contrast with 1.33. It was questioned which is 
correct. It was clarified that outstation are included however 
the Agency consider these separate from the office estate.

The format of the manual causes confusion for the reader. Y N/A N/A N/A N/A

1.37 Emissions from office materials are based on 'estimates'. Only 
indicative materials are included. It states that transportation 
of the materials is included in the materials reporting. This is 
based on indicative transport distances.

It was questioned how are these are estimated, which 
supplies are included and what the assumptions are based on, 
how the indicative transport models were established. It was 
clarified that these emissions are not currently captured or 
recorded.

The manual is not up to date with current practice / not being 
implemented.

N/A N N/A N/A N

1.38 Currently looks at the quantity of standard office waste and 
recycled waste.

It was questioned how is this data is captured and reported? 
It was clarified that this was reported to them by the 
company who maintain their offices.

This is an appropriate method. Y N/A N/A N/A N/A

1.39 Emissions from office refurbishments are included as a 
separate category. These are established using the EA's 
Carbon Calculator for Construction Activities.

It was questioned why a different calculator been used here. 
It was clarified this is not currently monitored or reported.

The manual is not up to date with current practice / not being 
implemented.

Y N N/A N/A N

1.40 Emissions from energy use from people working at home is 
excluded.

This is an acceptable boundary and the justification based on 
financial accounting is reasonable.

Y N/A N/A N/A N/A

1.41 Properties in the Lands 
Portfolio

This includes emissions from untenanted properties on HA 
land. Tenanted properties are excluded.

This is an appropriate scope. 
If these emissions are a relatively minor aspect of the HA's 
carbon emissions, cut-off rules could be defined and it may be 
possible to exclude these emissions due to their small scale.

Y N/A N/A N/A N/A

1.42 Water consumption is stated as a source of emissions and is 
also included in the energy description.

The document should be clear on how emissions are to be 
considered and reported.

Y N/A N/A N/A N/A

1.43 Business Travel Staff and contractors travel and overnight stays are included 
in this section.

This scope overlaps with the other areas in which it states 
that business travel is included, for example office estates. It 
was clarified that Business travel is reported separately from 
Office estates.

The format of the manual causes confusion for the reader. Y N/A N/A N/A N/A

1.44 The table states what data should be sourced but not where 
this information is sourced from or how it is collected. The 
table does not include contractors business travel which is 
explicitly included in the definition.

It was clarified that this business travel section only refers to 
the internal operations of the business.
This data comes from expenses records.

The format of the manual causes confusion for the reader. 
Sources of data should be clear.

N/A N N/A N N/A

1.45 Write offs and waste There is no carbon impact of write-offs except for disposal as 
it is accounted for upon purchase.

This is a clear and appropriate scope. Y N/A N/A N/A N/A
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     1.46 Scope includes office waste and construction waste. Y N/A N/A N/A N/A

1.47 Emissions from landfill are not mentioned although emissions 
from incineration and processing are.

It was clarified that the only emissions associated with waste 
that are recorded are the emissions associated with the 
transport of the waste.

The manual is not up to date with current practice / not being 
implemented. Including the transport of waste but not its 
processing is an unusual scope decision.

N N/A N/A N/A N/A

1.48 Transport of waste is included. It should be very clear where these emissions are reported, 
either as transport or waste.

Y TBD N/A N/A N/A

1.49 Conversion factors have been calculated for the waste 
categories above

It was clarified that the only emissions associated with waste 
that are recorded are the emissions associated with the 
transport of the waste.

The manual is not up to date with current practice / not being 
implemented.

N N/A N N/A N/A

1.50 In reporting Format B, recycled waste is included as an offset. It is not understood what this offset is against. Recycled 
waste still has a carbon impact, not a negative carbon impact. 
There is no description of this aspect in this chapter.

The manual is not clear on this aspect. TBD N/A N/A N/A N/A

1.51 Road Users The emissions from users of the network is not included in 
the Agency's footprint due to the lack of financial control over 
this.

This is an appropriate scope as the Agency has no control 
over this aspect.

Y N/A N/A N/A N/A

1.52 It states that it should be recognised that the Agency has a 
role to influence road users' behaviour to minimise their 
emissions.

The Agency has much more of a role that this. The alignment, 
design and management of the SRN can also have a 
significant influence on the emissions of road users. Although 
not considered within their own footprint, the Agency should 
have a clear understanding of the scale of the emissions over 
which it has influence and consider the impact of decisions it 
makes on this more holistic view. This holistic thinking will be 
required if the Agency is to play a significant role in reducing 
the UK's overall carbon emissions.

A wider scope would allow the Agency to better understand 
and manage their influence on the UK's carbon emissions as a 
whole.

Y N/A N/A N/A N

1.53 Accounting Policy: 
Sequestration on the HA 
Estate

We have not reviewed the 'Highways Agency Carbon 
Sequestration Report'. 

N/A N/A N/A N/A N/A

1.54 States the impact of converting land to natural vegetation in 
relation to national UK vegetation.

This should be considered in relation to the Agency's 
emissions.

N/A N/A N/A N/A N/A

1.55 States that accounting for sequestered carbon is an 
unnecessary burden with little benefit.

This means that the carbon benefits of planting new trees etc. 
on HA land cannot be realised. 

It is suprising that the Agency do not see increasing 
sequestration as an opportunity to mitigate their carbon 
emissions. Excluding sequestration of carbon is conservative 
but could be a missed opportunity for the Agency.

Y N/A N/A N/A

1.56 Accounting Policy: Offsets, 
Renewables and Other 
Emission Reducing Factors

The Agency has no plans to claim any offset against its gross 
GHG emissions

As the focus should be on reducing emissions first this is a 
best practice position to have.

Y N/A N/A N/A N/A

1.57 The Agency has no plans to host generation of renewables on 
its estate.

This could potentially be a missed opportunity. There is no 
description of how this would be accounted for if this status 
changed.

N/A TBD N/A N/A N/A

1.58 Reference to gross and net Defra carbon factors to encourage 
to use of renewable energy.

This is not clear. It was questioned whether the HA purchase 
renewable energy? It was clarified that the HA purchase 10% 
renewable electricity however the standard grid electricity 
factors are used for reporting.

The guidance in the manual is not easy to understand. N/A N/A Y N/A N/A

1.59 States that 'each' must be separately disclosed in Format B 
reporting.

There is no mention of renewable energy in Format B 
reporting. 

The manual is not up to date with current practice / not being 
implemented.

N/A N/A N/A N/A N

1.60 Standard Defra factors for fuel use must be used for gross 
accounting, but reduced values can be used for net reporting.

We would advise you should use the factors for the fuels you 
are using.

N/A N/A Y N/A N/A

1.61 Changes in reporting boundaries should stated and previous 
years re-calculated using new boundaries.

This is an appropriate strategy. N/A Y N/A N/A N/A

1.62 Third party information should be ensured to conform to 
standards in the document.

It is not clear which standards this is referring to. There are 
very few standards referred to in the methodology.

This section is not clear. N/A TBD N/A N/A TBD

1.63 Consolidation Consolidation principles will be aligned with financial 
consolidation.

This is an appropriate strategy. N/A Y N/A N/A N/A

1.64 Departments should ensure an appropriate degree of 
consistency.

Is there further guidance to what appropriate consistency is? The guidance is not clear on this aspect. N/A N N/A N/A N/A

1.65 States that departments will be expected to observe the HM 
Treasury Carbon Accounting Guidance.

It was questioned whether the manual met with these 
requirements. It was clarified that it did.

N/A N/A N/A N/A Y
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     1.66 Audit and Publication The carbon emissions will be subject to audit. The guidance 
on this is not yet established.

It is difficult to see how the current strategy would be audited 
due to key guidance not being incorporated into the 
framework docuemtn such as data requirements (see 1.10), 
cut-off rules (see 1.33) and consistency requirements (see 
1.64).

There is not method presented for auditing. N/A N N/A N/A N/A

1.67 The carbon reporting will be included in the annual accounts 
submitted to parliament.

N/A N/A N/A N/A N/A

1.68 Annex B 2011-12 Conversion Factor are presented. These are not referenced in the document.  These will also 
change annually and therefore is  not appropriate to include a 
hard copy in the guidance document.

Although the source of these factors is appropriate as 
discussed in 1.07, incorporating them into the framework 
document is not appropriate as they are updated annually by 
DEFRA.

N/A N/A N N/A N/A

2.0

2.01 Purpose
Document sets out the framework including rationale and 
methodology for the HA's carbon accounting approach

In 2008, the HA set out a formal approach to carbon 
accounting for their business.  The frame work highlights a 
number of areas where further work and refinement could be 
addressed in the future.  No other document/update to this 
framework document has been produced since (that has been 
available for review) to understand how the 
recommendations for further work have been incorporated 
back into the framework.

Last thorough review of current practice and data was carried 
out in 2008, forming the basis of the current day carbon 
accounting framework and has not been formally updated 
since.

N/A N/A N/A N/A N/A

2.02 Project rationale and need
Since Kyoto, UK Government targets to reduce GHG 
emissions by 12.5% and CO2 to 20% below 1990 levels

This is factual information, drivers presented are reasonable 
and common with other organisations reducing their carbon. 

N/A N/A N/A N/A N/A

2.03
Climate Change Bill 2008 targets to reduce CO2 by at least 
60% by 2050 and by 26-32% by 2020 relative to 1990 baseline

These are reasonable drivers to organisations reducing 
carbon, Government and DfT driven

N/A N/A N/A N/A N/A

2.04
Role of the HA: SDAP recognise that HA activities and 
operations have important implications for GHG emissions 
and for sustainability

N/A N/A N/A N/A N/A

2.05 2006 UK Climate Change Programme N/A N/A N/A N/A N/A

2.06
Existing and adopted 
accounting methodologies

Lists key references for existing carbon accounting 
methodologies and key references for 'best practice':
- WBCSD GHG Protocol Standard and GHG Protocol for 
project accounting adopted, conforming to BS ISO 14064-01
- DEFRA's Environmental KPIs
- Carbon Trust Guidance
- EA Carbon Calculator for Construction Activities
- WRAP and AggRegain
- Publically Available Specification 2050: Spec for the 
measurement fo embodied GHG emissions in products and 
services

References are established within industry and are commonly 
used by others for carbon accounting. 
There are inherent flaws in the boundaries of these 
references but this is covered below where the detail is 
actually used in the tool.  As reference documents, there are 
no adverse comments. N/A N/A N/A N/A N/A

2.07 Inventory of Carbon and Energy (ICE)

These inventories are appropriate but not robust.  There is 
increasingly more mobust data becoming available through 
environmental product declarations (EPDs) from 
manufacturers.

Y Y N N Y

2.08
Tool Development: Setting 
organisational boundaries

Within the context of the accounting tool, the scope has been 
determined to extend across all operations over which HA has 
reasonable control i.e. financial or contractual

This is an appropriate boundary for reporting. Hwever, the HA 
could be more creative in how it perceives its sphere of 
influence e.g. road user behaviour and the impact this has on 
carbon associated with roads.

Y N/A N/A N/A N

2.09
Accounting tool does not account for emissions associated 
with the use of road network by drivers

Emissions attributable to the use of the Agency's strategic 
road network would contribute a large portion of the HA's 
total carbon. (see Findings Report, section 3). Although the 
HA may not have direct (financial or contractual) control over 
the emissions, they are in control of decisions that could 
significantly influence how the network operates and 
therefore impact upon these emissions.  

A wider scope would allow the Agency to better understand 
and manage their influence on the UK's carbon emissions as a 
whole.

N N/A N/A N/A N/A

2.10
Tool Development: Setting 
operational boundaries

Sets out reporting/key operational areas and : Internal 
Ops/Network ops/Major Projects/MACs/DBFOs

Scope for overlap between these areas (MP, MAC and DBFOs) 
is noted in the framework text.

The variation in tools based on contracting route could 
potentially cause emissions to be double-counted. It would be 
more appropriate if these were related to the activity taking 
place.

Y N/A N/A N/A N/A

These are appropriate drivers for organisations to reduce 
carbon emissions.

Carbon Accounting Framework HA Carbon Accounting Tool - Explanatory Report V1, Working Draft March 2008
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2.11
Tool Development: identifying 
emission sources

CO2 has been used in tool to include both emissions of 
carbon and other GHGs expressed as CO2e.

CO2 and CO2e should be reported separately. CO2e data is 
much more easily available now.

This strategy, although not ideal, is understandable 
considering the limited CO2e data that was previously 
available. It should be possible to update the information to 
remove the need for this strategy.

N/A N N/A N/A N/A

2.12
Tool Development: Emission 
Categories

Includes, energy, materialsm transport, waste removal 
(MACs, MPs and DBFOs only) and refurbishment (Internal 
operations only)

There are the same issues with the completeness of this 
scope actually being implemented as discussed in 1.12 and 
1.13.
It states that waste is not included in internal operations, 
however the 2008 manual indicates it is included.

The scope is not being applied consistently.

Y N/A N/A N/A N

2.13
Tool Development: Additional 
calculations

Additional features within the tool include the calculation of 
emission savings or avoidance due to certain supply-based or 
behavioural actions e.g. installed onsite renewables 
generation, renewable energy tariffs

There was no evidence of this in the tools reviewed. The manual is not up to date with current practice / not being 
implemented.

Y N/A N/A N/A N/A

2.14
Assume 1kWh of renewables replaces the emissions of 1kWh 
of standard supply, renewables account for zero emissions 
(DEFRA 2005) 

Y N N/A N/A N/A

2.15
Tool Development: Selecting 
emissions approach

Measure of activity x Emission Factor =  Emissions Estimate 
(using cradle-to-gate)

Measure of activity is as critical as the emission factor if 
improvements are to be made and recorded.  Where precise 
measurements are not sought, currently estimators are used.  
The use of estimators removes incentive to improve 
behaviour/practice as improvements cannot be captured.

The accuracy of the measurement of activities could be 
improved by removing estimator tools and guidance on 
appropriate sources of data. N Y N/A N/A N/A

2.16
Tool Development: Selecting 
emissions factors

Use DEFRA's GHG Conversion factors (2007) and the Bath 
Inventory of Carbon and Energy

These factors only consider cradle-to-gate emissions.

The factors used are appropriate for measureing annaul 
carbon emission in line with the current framework and are 
commonly used in industry. However , considering cradle-to-
grave emissions due planning and design stages could 
influence strategic decisions. 

N Y N Y Y

2.17
Tool Development: Emission 
baseline

Take an average of several years to prevent unusual 
fluctuations in emissions from dominating the baseline 
measurement.

We have not seen any evidence of this. 
The manual is not up to date with current practice / not being 
implemented. Y Y N/A N/A N

2.18
Normalise emissions by £ spent or per employee for 
comparison

This is a good way of making the carbon account totals 
comparable and with review make sit easier to identify 
problem areas to prioritise for improvement, however we 
have not seen evidence of this being implemented.

The manual is not up to date with current practice / not being 
implemented.

N/A Y N/A N/A N

2.19 Data Collection strategy

Within each area a data co-ordinator is identified as 
responsible for entering all the data into the appropriatetool 
and then reporting back to the HA data manager who 
compiles HA total Carbon Account. For major projects this co-
ordinator is the project manager.

We have not seen any evidence to show that this process of 
Data co-ordinators and managers is being implemented.

This is appropriate as you will always have a experienced 
personnell input data to carbon workbook but is there a 
danger due to lack of ownership of the final result that 
suppliers may not provide data as accurately or responsibly as 
assumed.  

N/A Y N/A N/A TBD

2.20 Reporting period

Data is collected quarterly but reported annually to allow 
seasonal variation to be accounted for. There is a caveat in 
the text that if quarterly reporting was found to detract from 
the quality then the frequecny of collection could be 
reviewed.

The process for collecting the data should allow for reporting 
to be interrogated meaningfully e.g. for the reviewer to 
separate out what is causing the carbon. 

This is appropriate for reporting emissions however does not 
allow for much useful interrogation of the data.

N/A Y N/A N/A Y

2.21 Uncertainty and Risk
Accuracy of emission factors upon which accounts are based: 
Science of emissions and/or removal process is not fully 
understood.

Scientific and mathematical uncertainty are inherent in the 
calculations. GHG Protocol includes a methodology For 
assessing uncertainty in GHG inventory data.

N/A N N/A N/A N/A

2.22
Risk - Availability and reliability of data

The HA through this section have highlighted valid 
uncertainty and risks in their appraoch and potential 
mitigation strategies.  It is not clear which of the mitigation 
strategues have actually been adopted.

2.23 Risk - Tool structure and function issues

In addition to the risks highlighted here are the user 
knowledge/skills required and whether training is required.
The framework recommends reviewing and testing to 
overcome these problems. We have not seen any evidence 
that the HA have a carried this out?

2.24 Future Developments Tool clarification and enhancements
We have not seen any evidence that these developments 
have taken place.

N/A Y N/A N/A TBD

NY Y N/A N/A
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2.25 Tool implementation

We have not seen any evidence that these developments 
have taken place.

N/A Y N/A N/A TBD

2.26
Areas of further research are identified including traffic 
management measures and devloping a carbon management 
system.

These are valid areas that could have a significant impact on 
the HA's and UK's carbon emisssions.

Y N/A N/A N/A TBD

2.27 Delivery Strategy Delivery strategy covers a period of 1 year.
The existing delivery programme is over, it is not clear what 
the reviews during this processed raised or the impact that 
the reviews had on the final tools. 

N/A N/A N/A N/A N

2.28 Annex 4 Renewables and recycling included as a category
Not previously listed as a category anywhere in the 
document.

The organogram/flow charts include renewables and 
recycling as a category for carbon that is not detailed in the 
framework text.

N/A N/A N/A N/A N/A

3.0
3.01 p2 The HA identifies that it wants to :

- Strengthening their contribution to a sustainable transport 
system
- Reduce negative impacts associated with their work
- Play a leading role in a sustainable future

These are highly appropriate principles for the Agency to be 
working towards.

The current framework does not assist in delivering these 
principles.

Y N/A N/A N/A N

3.02 p3 The HA identifies that it will:
- Manage their impacts

These are highly appropriate principles for the Agency to be 
working towards.

The current framework does not assist in delivering these 
principles.

Y N/A N/A N/A N

3.03 p6 States aims to:
- Deliver Greening Government Commitments
- Set baselines for reducing impacts (carbon)
- Review principle sources of aggregate use.
- Reduce carbon footprint of traffic officer fleet

With the exception of delivering the Greening Government 
commitments we have not seen evidence of these activities 
happening.

The current framework does not assist in delivering these 
aims.

Y N/A N/A N/A N

3.04 p11 Build carbon management into lean processes and consider 
resource impact at design stage.

This is an appropriate strategy for the Agency to implement 
however we have not seen any evidence of this.

The current framework does not assist in delivering this. Y N/A N/A N/A N

3.05 p12 Used managed motorways to contribute to meeting carbon 
emission targets.

Managed motorways would impact on the emissions 
associated with the use of the SRN which is not currently 
being monitored or reported.

We see this as an area where the Agency can really impacts 
the UK's emissions as a whole however the current 
framework does not respond to this.

N/A Y N/A N/A N/A

4.0
4.01 p5 The early stages of projects are often when key choices 

regarding function, design, use of materials and impacts on 
the end user are made - we need to ensure that sustainability 
is integral from this stage onwards.

This is a key opportunity for carbon reductions that is missed 
by the current framework.

N/A Y N/A N/A N

4.02 p8 Identifies the key points for being a low footprint organisation 
as:
- Maximise energy conservation and efficiency
- reduced use of natural resources
- Think about whole life of the materials we use and the 
products we produce; aiming to eliminate waste
- reduce GHG emissions across all activities we can influence. 
No activity is too large or small to be included in this.
- designing to take less from natural environment and return 
biological resources to the earth
travel as little as possible and use our position to persuade 
others to think critically about their travel choices.

These are highly appropriate principles for the Agency to be 
working towards and show the leading thinking of the 
Agency.

The current framework does not assist in delivering these 
principles.

Y Y N/A N/A N

5.0
5.01 p19 Driver defined as 'minimise HA CO2 emissions'

Aim is to 'Contribute to national and international goals for a 
reduction in carbon dioxide emissions by lowering the 
Highways Agency’s emissions.'
'This involves continuing the publication of the Agency’s 
carbon footprint, segmented into three ‘scopes’ in line with 
existing greenhouse gas reporting protocols. The footprint 
includes derivations from fuel and energy invoices and 
internal travel and subsistence claims. The business plan 
measure will encompass all scope one and two carbon 
emissions, and the business travel element of scope three.'

There is greater scope to contribute to national and 
international goals for reduction in carbon dioxide emissions 
that the scopes stated here.

N/A N/A N/A N/A N/A

Highways Agency Sustainable Development Plan 2012-2015

Highways Agency Sustainable Development Guide 2012-2015

Highways Agency Business Plan 2014-14
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