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1 Introduction

1.1 Project background

In June 2008, the United Kingdom (UK) Government and the Strategic Forum for
Construction jointly published the Strategy for Sustainable Construction. The strategy set
overarching industry targets for England, as well as actions and deliverables that will
contribute to the overarching targets.

For the Strategy’s climate change mitigation theme, one of the deliverables is: 15%
reduction in carbon emissions from construction processes and associated transport
compared to 2008 levels. The Strategic Forum is responsible for delivering this target by
2012.

The target shall be considered met if by 2012:

a) absolute emissions (tonnes CO,e/annum) in the target scope are reduced by at least
15% by 2012; and

b) emissions relative to contractors’ output (tonnes CO.e/£ million/annum) in the target
scope are reduced by at least 15% by 2012.

This paper sets the methodology and data sets to be used to calculate annual greenhouse
gas (GHG) emissions. It will be used to set the carbon baseline for 2008, then to assess
progress towards the target for the four subsequent reporting years (2009-2012).

The methodology builds on the scoping paper for the project. The scope was finalised in
November 2009 in consultation with the Strategic Forum Carbon Sub-Group. The scoping
paper provides the rationale for the boundary of the target and identifies the links between
this project and other carbon reduction policies and programmes in the UK and the
European Union (EU).

1.2 How to use this methodology

This accounting methodology shall be used by the Strategic Forum or the Carbon Trust
(identified as ‘the user’ in this methodology paper) in order to provide a top-down overview
of GHG emissions (in this paper, identified simply as ‘emissions’) from construction
processes and associated transport in England. Where data is available, the methodology
shall also be applied to Wales, Scotland and Northern Ireland.

The methodology is valid for annual calculations from 2008 to 2012. Calculations shall be
undertaken in November of the year following the reporting year, after the release of the
ONS Construction Statistics Annual. For example, the 2009 calculations shall be undertaken
from November 2010 onwards.

The methodology should be updated following 2012 to take into account new data sets and
targets. Potential new data sets include the Carbon Reduction Commitment (CRC) Energy
Efficiency Scheme and key performance indicators and benchmarking by Constructing
Excellence in the Built Environment.

1.3 Supporting tools

To accompany this methodology, a Microsoft Excel workbook has been developed to
support data collection and automatically calculate metrics. Screen captures of this data
capture and calculation workbook are provided in Appendix E.
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1.4 Structure of this paper

Section 2 describes the process behind the development of this methodology.

Section 3 outlines good practice principles for publicly reporting the results of applying this
methodology.

Section 4 summarises the scope and boundaries for the assessment.

Section 5 provides an overview of the methodological approach.

Section 6 sets out the detail of calculation procedures and data sources.

Section 7 sets the requirements for updating results as new data becomes available.
Section 8 lists the references used in this methodology.

Appendix A has a list of terms and definitions.

Appendix B has a list of organisations involved in the Strategic Forum for Construction
Carbon Sub-Group.

Appendix C contains a review of available data sources.
Appendix D summarises a review of existing carbon accounting methodologies.

Appendix E provides screen captures of the data capture and calculation workbook.
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2 Methodology development process and principles

The scope and methodology for this project has involved engaging stakeholders via the
Strategic Forum Carbon Sub-Group. The Carbon Sub-Group comprises representatives of
Government departments, public bodies, trade associations and private companies, whose
role is to ensure that the project reflects the sector’s drivers, objectives, existing systems
and initiatives, and available data sets. Appendix B lists the organisations in the Carbon
Sub-Group.

In November 2009, the Carbon Sub-Group provided feedback on a draft scoping paper,
which proposed a boundary for the emissions sources to be included within the scope of the
target. The feedback was incorporated into the final scoping paper, which was approved by
the Strategic Forum and the Carbon Trust.

Given the agreed scope, this methodology outlines the data to be collected, calculations to
be undertaken, and metrics to be reported.

The objectives that drove the methodology development included the need to:
« achieve good coverage of all the relevant construction processes;
« make use of existing data sets;

« provide enough detail so that decision makers can develop and target interventions at
significant emissions sources; and

« produce robust results that are accurate and precise enough to measure a reduction of
15% over five years.

Existing data sets have been reviewed for availability, relevance, completeness,
consistency, transparency and accuracy. These principles of accounting and reporting of
greenhouse gas emissions are defined in Table 1. A summary of the data review is provided
in Appendix C. To identify best practice in carbon accounting, existing measurement
protocols were reviewed. Appendix D provides a summary of findings.

Table 1 Principles for accounting and reporting greenhouse gas emissions

Relevance Assessments should ensure the emissions inventory appropriately reflects the
emissions of the sector and can inform the decision-making of stakeholders
internal and external to the sector.

The scope of the assessment should be set to address the objective of the
target (to reduce emissions from construction processes), and minimise overlap
or ‘double counting’ of emissions reductions that result from other industry and
government initiatives.

Completeness Assessments should account for and report on all emission sources and
activities within the chosen inventory boundary. Assessments should disclose
and justify any specific exclusions.
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Consistency

Transparency

Accuracy

Assessments should use consistent data sets to allow for meaningful
comparisons of emissions over time. Any changes to the data, inventory
boundary, methods, or any other relevant factors in the time series should be
transparently documented.

For emissions to be measurable and consistent, it may be necessary to exclude
activities where data is unavailable or poor quality. The exclusion is necessary to
ensure that changes in reported emissions result from real reductions, rather
than changes in data quality or methodology.

Data sets used should be updated annually where possible in order to reflect
changes year to year.

Assessments should address all relevant issues in a factual and coherent
manner, based on a clear audit trail. Disclose any relevant assumptions and
make appropriate references to the accounting and calculation methodologies
and data sources used.

Assessments should ensure that the quantification of emissions is systematically
neither over nor under actual emissions, as far as can be judged, and that
uncertainties are reduced as far as practicable. It should achieve sufficient
accuracy to enable users to make decisions with reasonable assurance as to the
integrity of the reported information.
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3 Reporting requirements

Results shall be reported as part of the Strategic Forum’s progress reporting for the Strategy
for Sustainable Construction. At minimum, results for England shall be reported. However,
where the data is available, results for Wales, Scotland, Northern Ireland, Great Britain or
the UK can be provided for the reference of stakeholders. This methodology does not set
any additional reporting requirements. However, in terms of good practice public reporting:

« the mean (average) result for absolute emissions and emissions relative to contractors’
output (£ million output from activities defined below) should be reported;

« where details of the calculations are provided, assumptions and limitations should be
stated;

« data sources should be documented;

« results should be accompanied by a data quality assessment against the criteria in
Table 1 (refer to Appendix D for an example); and

« no commercially sensitive or proprietary data should be provided in publicly available
reports, unless there is written agreement from the organisations that own the data.

Contractors’ output is defined in the ONS Construction Statistics Annual as output by
contractors, including estimates of unrecorded output by small firms and self-employed
workers, classified to construction (Division 45) in the 2003 revised Standard Industrial
Classification. This comprises:

45.1 Site preparation
45.11 Demolition and wrecking of buildings; earth moving
45.12 Test drilling and boring
45.2 Building of complete constructions or parts thereof; civil engineering
45.21 General construction of buildings and civil engineering works
45.21/1 Construction of commercial buildings
45.21/2 Construction of domestic buildings
45.21/3 Construction of civil engineering constructions
45.22 Erection of roof covering and frames
45.23 Construction of motorways, roads, railways, airfields and sports facilities
45.24 Construction of water projects
45.25 Other construction work involving special trades
45.3 Building installation
45.31 Installation of electrical wiring and fittings
45.32 Insulation work activities
45.33 Plumbing
45.34 Other building installation
45.4 Building completion
45.41 Plastering
45.42 Joinery installation
45.43 Floor or wall covering

45.44 Painting and glazing
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45.45 Other building completion
45.5 Renting of construction or demolition equipment with operator

45.50 Renting of construction or demolition equipment with operator
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4

Scope and boundary

4.1 Summary of scoping paper

The scope and boundary of the target is described in detail in the scoping paper completed
in November 2009. This section summarises the conclusions of the paper.

The aim of the target is to promote emissions reductions from construction processes,
addressing gaps between voluntary and mandatory carbon management initiatives. The
agreed scope for ‘construction processes’ includes the transport, enabling works, assembly,
installation and disassembly activities necessary to deliver the service of construction.
Therefore, the target does not cover the sector’s inputs (from the manufacturing sector), its
outputs (to the waste sector) and its saleable product (to asset owners and users).

There are three scoping categories:

« Target scope — processes that are included within the scope for assessment and
emissions reductions.

« Supplementary scope — processes that are relevant and to be included in the scope of
the assessment but do not contribute to progress towards the emissions reduction
target due to the lack of consistent and accurate data.

o Out of scope — processes that are not directly relevant to the target.

Figure 1 shows the categorisation of various processes across the timeline of a construction
project.

Figure 1 Scoping paper categorisation of processes across the construction project life cycle
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If a construction process is relevant to the objectives of the target, it is included in the target
or supplementary scope. Processes that are relevant but for which data is incomplete or

inconsistent are placed in the supplementary scope. Any reductions in these processes will
not count towards the 15% reduction target because of the difficulty in robust measurement.

This methodology paper addresses the calculation of emissions from processes within the
target scope only.
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4.2

Scope for 2008 baseline assessment

In producing the baseline assessment for 2008 using the available data (reviewed in
Appendix C), it was not possible to calculate emissions for plant maintenance and
consolidation centres. Based on the principles set in the scoping paper, where data is not
available, processes that would otherwise be addressed in the target scope are to be moved
to the supplementary scope. This revised scope is shown Figure 2.

In future, if detailed data becomes available for consolidation centres, plant maintenance
and employee travel, they shall be included in the target scope and the baseline
assessment shall be recalculated as set out by the recalculation policy in Section 7.

Figure 2 Revised scope for 2008 baseline assessment
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As noted in Section 3, at minimum, emissions from England shall be calculated. The
baseline assessment will also provide results for Wales and Scotland.

Data for Northern Ireland is limited. There is no detailed breakdown of contractors’ output,
waste or freight transport. In the absence of data, Northern Ireland emissions shall be
estimated based on the ratio between its output and England’s total output, as described in
Section 6.7.
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5 General approach

5.1 General structure of calculations

511 Equation
The general approach to calculating emissions for each construction process is:

Construction = Sector-level activity X Emissions intensity of activity
process emissions

For the calculation of each construction process outlined in Section 6, a general equation is
first defined, as shown in the box above. Then a more specific equation is derived, making
use of the available data sets.

5.1.2 Sector-level activity

The most accurate way to measure sector level activity is to measure the physical inputs
and outputs of the process across the whole sector. For example, to measure emissions
from site activities in England, the ideal situation is to collect data on energy use on site —
the volumes of diesel, gas and petrol used, amount of electricity used in kilowatt-hours
(kwWh), and the amount of cooling and heating supplied to the site.

However, comprehensive sector-level data on physical measures does not exist. The most
readily available measures of sector-level activity are economic statistics. These are
summarised annually in the Construction Statistics Annual published by the Office of
National Statistics (ONS) around November each year.

This methodology uses contractors’ output in £ million (found in Sections 2 and 13 in the
2009 Construction Statistics Annual) as the proxy for sector-level activity.

The methodology therefore requires the user to determine the emissions intensity of
contractors’ output in tonnes of CO.e per £ million.

This general approach inherently assumes that:
« the physical scale of the project correlates to the project value (£);
« emissions are related to the physical scale of the project; and

« therefore, there is a correlation between project value reported by a contractor and GHG
emissions.

Clearly, there are other factors that affect the correlation between contractors’ output and
GHG emissions. This methodology attempts to manage the main factors as follows:

« Differences in value added and market premium for various project types — methodology
requires emission intensities to be calculated for different categories of projects, such as
domestic buildings, infrastructure and refurbishments.

« Regional variation in prices — methodology requires separate calculations for England,
Wales, Scotland and Northern Ireland and corrects contractors’ output using regional
price indices, which are available from the Department of Business, Innovation and
Skills' (BIS), the Hutchins Blackbook and other cost surveying references.

« Changes in wages and materials costs over time — methodology is for annual emissions
reporting, during which the effects of cost variations are likely to be within a narrow
band.

! http://www.bcis.co.uk/site/scripts/retail_product_browse.aspx?product_id=770
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5.1.3 Emissions intensity of activity

To characterise the emissions intensity of an activity, the user is required to collect
representative data samples of projects or organisations. The more samples that are
collected, the more precise (consistent) and accurate the emissions intensity is likely to be.

Often, the data samples collected are reported by companies in CO, or CO,e, rather than
the physical units of energy use (fuel volumes, electricity in kWh). Where possible, physical
data should be collected and converted into CO,e using a consistent and valid set of
emission factors.

The emission factors that shall be used are those published by the Department for
Environment, Food and Rural Affairs (Defra)2 and the Department for Energy and Climate
Change (DECC) for the relevant reporting year. Defra/DECC emission factors are updated
each year. The requirements for updating emission factors are discussed in Section 7.

Where data is available in GHG emissions rather than physical units, the data shall still be
used. This is because the accuracy and precision of calculations increases as the number of
data samples increases so it is desirable to include all data points that are available.
However, the user should be aware of the drawbacks of using this data. The drawbacks are:

« lack transparency, which means any errors cannot be detected;
« potential inconsistencies in emissions factors used;

« potentially incomplete data collection;

« potentially inconsistent boundaries for data collection; and

« potentially inconsistent time periods for which data is collected.

Where a data sample is out of line with the majority of data samples, the user should
consider excluding the sample if there is reason to suspect an error or inconsistencies with
this methodology.

5.2 Types of data to be collected

The data to be collected covers the following activities:

« site activities, which include the operation of plant, ancillary equipment, site offices and
other amenities;

» Off site assembily;

« transport — freight;

« transport — waste removals;

« off site / corporate offices; and
o business travel.

Carbon accounting protocols often distinguish between primary and secondary data.
Primary data is specific to an organisation or site and is more relevant and accurate than
secondary data. Secondary data are based on industry or regional averages.

This methodology requires the collection of representative samples of primary data from
individual organisations and project sites in order to produce secondary data (average
emissions intensities of the construction processes above).

In addition, Government aggregated sector-level activity data for England, Wales, Scotland
and Northern Ireland is to be collected.

2 Available at the Defra website, http://www.defra.gov.uk/environment/business/reporting/index.htm
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The user shall use data relating to the calendar year (January to December). Where data is
only available for the financial year (April to March), then the user shall collect data from the
year where the majority of months fall in the relevant calendar year. For example, for the
2009 reporting year, data relating to the 2009-10 financial year shall be used, as nine
months of the 2009 calendar year fall in the 2009-10 financial year.

Only emissions from processes that occur during the reporting year shall be included in the
assessment. That is, for projects that span multiple years, only the emissions from energy
used in the reporting year shall be included. Similarly, if new work is commissioned but not
begun until the following year, no emissions from that project shall be included in the
assessment.
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6 Calculation methods for construction processes

6.1 On site activities

6.1.1 Equation

This calculation covers emissions from the operation of on site construction plant, ancillary
equipment, site offices and other amenities for new construction, refurbishment and
maintenance and deconstruction for all project types.

Site activities = Sector-level site activity X Emissions intensity of site activity
emissions
= Annual contractors’ output X Emissions per £ project value
£ million per annum tonnes CO%e

£ million project value

6.1.2 Sector-level site activity

As described in Section 5.1.2, sector-level on site activity shall be calculated for England
using contractors’ output as a proxy for physical activity. The user shall collect contractors’
output data for the various project types and for the regions England, Wales, Scotland and
Northern Ireland. The calculation procedure is outlined in Table 2.

Table 2 Calculation procedure for sector-level site activity

1. Collect output data for the project types: Data is obtained from the ONS
e new domestic; Construction Statistics Annual.
In 2009 ONS publication, this
data is found in Tables 2.1, 2.8,
2.9,13.1,13.6 and 13.13.

e new non-domestic (which includes public, private
industrial and private commercial buildings);

e new infrastructure; and
e refurbishment and maintenance

Output figures should be reported separately for England,
Wales, Scotland and Northern Ireland (which has only a
total figure, not separated by project type).

2. Adjust output figures of Wales, Scotland and Northern Price indices are available from
Ireland. the Hutchins Blackbook.

6.1.3 Emissions intensity of site activity
The most accurate and complete calculation would be for every project underway during the
year, to collect:

« diesel used by plant, site vehicles and generators;

« gas used for in boilers and generators to power offices and plant;
« grid electricity to power some fixed plant and site offices;

« diesel and petrol used by site vehicles; and

« the value of the contractors’ work invoiced for the year (£ milllion).
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However, this data is not completely or consistently collected. In the absence of
comprehensive and consistent data collection, the user shall take the approach outlined in
Table 3 to create a representative emissions intensity for site activity per £ million output.

Table 3 Calculation procedure for emission intensity of site activity

6.1.4

Sample a large number of individual projects for energy
use and/or emissions and the project value. These shall
relate to the calculation year. That is, for projects that
span multiple years, only the relevant year is
considered.

Where possible, collect data for energy use and apply
Defra/DECC’s emissions factors relevant to that year.
See also Section 7 regarding the recalculation policy.

For each project sampled, divide emissions for the
assessment year (tonnes CO.e) by project value for the
assessment year (£ million invoiced by the contractor) to
calculate the emissions intensity of site activity (tonnes
COse per £ million project value) in the assessment
year.

Calculate the mean (average) emissions intensity for
each project type.For each project type, plot project
value against emissions. Calculate the R correlation
coefficient. This can be done in Microsoft Excel.

Calculation and documentation

Request project data from
individual companies (e.g.
developers or contractors), such
as Carbon Trust customers or
Strategic Forum members.

AND

Obtain survey data from
Constructing Excellence in the
Built Environment on energy use
and value of projects.

In practice, projects that span
assessment years are likely to
only report at the completion of the
project. In this case, the user
should ensure that the emissions
and project value (output invoiced
by the contractor) are from the
same period of time so that the
‘emissions per project value’ figure
is accurate.

The site activity emissions result from the product (multiplication) of the output for each
project type and its mean emissions intensity. Results shall be reported for each of the four
regions. The procedure is:

1. For England, multiply the output for each project type with its associated average
emissions intensity.

2. Sum the products above to calculate the total emissions from construction site activities
from England.

3. Repeat (1) and (2) for Wales, Scotland and Northern Ireland (if available, or see Section
6.7 to estimate total Northern Ireland emissions) using the contractors’ outputs that have
been adjusted using price indices.

When reporting publicly, document:

« for each region, the result using the mean emissions intensity;

« a scatter plot of emissions (tonnes CO,e) against project value (£ million);
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« the R correlation coefficient, commenting on the strength of association between
emissions and project value?;

« the number of projects sampled; and

« the quality of the data based on the data quality framework illustrated in Appendix D.

6.2 Freight transport

6.2.1 Equation

This calculation takes into account the movement of cement, sand, gravel, clay and other
building products from the factory (or point of extraction) to the construction site. These are
commonly described as ‘gate-to-gate’ emissions.

The Department for Transpor‘t4 (DfT) reports that for Great Britain in 2008, building materials
were moved by road and rail. Road transport is ten times greater than rail transport in terms
of tonne-kilometres of movement.

There is no data on the movement of construction materials by water (inland canals or
maritime). Amongst all goods movement, water freight is as significant as rail freight.
However, it is not known the extent to which water is used to transport construction products
(or to remove waste). In the absence of data, water freight has been excluded from the 2008
calculation. However, if data becomes available it can be included along with road and rail
freight.

Freight may cross boundaries, particularly within Great Britain. Where freight data is
aggregated for the UK or Great Britain, the movement of freight shall be attributed to the
regions in proportion to contractors’ output. This inherently assumes that freight movements
correlate to the value of projects.

Freight = Sector-level road, rail and X Emissions intensity of road,
transport water freight transport rail and water transport
emissions

tonnes COze

million tonne-kilometres per annum
million tonne-kilometres

= Road freight x Emissions intensity| <+ |Rail freight x Emissions intensity
movements of road freight movements of rail freight

+ | Water freight x Emissions intensity
movements of water freight

6.2.2 Sector-level freight transport
Table 4 outlines how sector-level freight transport activity shall be calculated.

®In general: 0.0-0.2 very weak to negligible correlation; 0.2 to 0.4 weak, low correlation (not very significant); 0.4 to 0.7 moderate
correlation; 0.7 to 0.9 strong, high correlation; 0.9 to 1.0 very strong correlation. Results are likely to be reliable if R is 0.7 or greater.

* http://www.dft.gov.uk/pgr/statistics/datatablespublications/tsgb/2009edition/
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Collect sector-level road freight movements
data (in tonne-kilometres) for all vehicle types
and for Great Britain (and Northern Ireland if
available).

Sum the contractors’ output for England,
Wales (adjusted by price indices) and

Table 4 Calculation procedure for sector-level freight transport

Data is obtained from DfT’s annual Road
Freight Statistics. In the 2008 edition, the
data was found in Table 1.28. The following
commodities shall be included:

e sand, gravel and clay;
e cement; and
e other building products.

Refer to Section 6.1.2 above for the data
sources for contractors’ output.

Scotland (adjusted by price indices). This is
the contractors’ output for Great Britain.
Calculate the proportion of the output from
each of England, Wales and Scotland.

3. Apportion the total construction road freight
tonne-kilometres for Great Britain to England,
Wales and Scotland in the same proportions
as contractors’ output. That is, if England
accounts for 50% of Great Britain’s
contractors’ output, then 50% of the tonne-
kilometres of road freight shall be attributed to

England.
4. Collect sector level rail freight data for Great Data is obtained from the Office of Rail
Britain. Regulation’s National Rail Trends Yearbook®.
In the 2008-09 edition, the data is found in
Table 3.1 The relevant goods moved data is
labelled ‘construction’.
5. Apportion the total construction rail freight

tonne-kilometres for Great Britain to England,
Wales and Scotland in the same proportions
as contractors’ output. That is, if England
accounts for 50% of Great Britain’s
contractors’ output, then 50% of the tonne-
kilometres of rail freight shall be attributed to

England.

6. Collect sector level water freight data for None available for 2008 baseline
England, Wales and Scotland and Northern assessment.
Ireland.

6.2.3 Emissions intensity of freight transport

For the emissions intensity of road and rail freight, Defra/DECC emissions factors
(expressed as kilograms CO.e per tonne-kilometre) shall be used. In 2009, Defra/DECC
provided emissions factors for most of the road vehicle types listed by DfT. Defra/DECC
also provide an emissions factors for rail freight and shipping.

Table 5 below outlines the calculation.

® http://www.rail-reg.gov.uk/server/show/nav.1862

Ove Arup & Partners Ltd
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Table 5 Calculation procedure for emissions intensity of freight transport

1. Collect road freight emission factors for all Data is obtained form Defra/DECC’s
vehicle types and utilisation (% weight laden) Greenhouse Gas Conversion Factors for
rates. Company Reporting Annex 7. See also

Section 7 regarding the recalculation policy.

If no utilisation data is available, adopt the
emission factor for the average % laden.

2. Collect rail freight emission factors. Data is obtained form Defra/DECC’s
Greenhouse Gas Conversion Factors for
Company Reporting Annex 7. See also
Section 7 regarding the recalculation policy.

3. Collect water freight emission factors. Shipping emission factors are obtained from
Defra/DECC’s Greenhouse Gas Conversion
Factors for Company Reporting Annex 7.
See also Section 7 regarding the
recalculation policy.

6.2.4 Calculation and documentation
To calculate the emissions from road, rail and water freight of building materials and
construction products:

1. For England, multiply the road freight movements (tonne-kilometres) for each vehicle
type with the relevant emission factor.

2. For England, multiply the rail freight movements (tonne-kilometres) data with the rail
emission factor.

3. For England, multiply the water freight movements (tonne-kilometres) data with the
shipping emission factor.

4. Sum (1), (2) and (3) to calculate England’s freight emissions for construction.

5. Repeat (1) to (4) for Wales and Scotland. For Northern Ireland, refer to Section 6.7 to
estimate total emissions.

When reporting, record the quality of the data based on the data quality framework
illustrated in Appendix D.

Page 16 Ove Arup & Partners Ltd
Rev A 22 March 2010



Strategic Forum for Construction & Carbon Trust Construction carbon 15% target by 2012
Data and methodology paper

6.3 Waste removals

6.3.1 Equation
This calculation takes into account the transport of construction, demolition and excavation
(CD&E) waste from the project site to the waste treatment centre.

Waste = Emissions from transport 4+ Emissions from transport

removals arriving at site to waste facility

emissions
Amount of CD&E =+ Maximum X Average distance X Emissions per
waste received tonnage per to construction distance travelled
annually by waste vehicle site to construction
facilities site

+
Amount of CD&E + Maximum X Average distance X Emissions per
waste received tonnage per to waste facility distance travelled
annually by waste vehicle to waste facility
facilities
tonnes per annum tonnes kilometres tonnes COze

vehicle-kilometre

6.3.2 Amount and transport of CD&E waste received annually
Table 6 summarises the collection of data for sector-level CD&E waste amounts.

Table 6 Calculation procedure for sector-level CD&E waste tonnage

1. For England and Wales, collect sector- From the Environment Agency Waste Data
level data on the amount of CD&E Interrogatore, extract data on the CD&E waste
waste in tonnes received by waste received by landfill, transfer, treatment and metals
facilities. recycling facilities. For this project, CD&E waste is

identified by the same waste codes as used by the
Sustainable Construction Task Group waste
workstream. Refer to the ‘halving waste to landfill’
methodology paper.

2. Identify any new sector-level data on Undertake a literature review required each year to
the annual amount of CD&E waste identify any new data sources.
received by waste facilities inScotland
and Northern Ireland.

® The 2008 edition has the Environment Agency product code GEHO1109BRHS-E-C.
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6.3.3

For Scotland and Northern Ireland,
calculate CD&E waste received by
facilities by scaling the England figures
based on contractors’ output. That is,
if Scotland’s contractors’ output is 5%
compared to England’s, assume that
CD&E waste received by facilities in
Scotland is 5% compared to England’s

Determine the average distance
between a construction site and waste
facility.

If new data is available from step (1), then adjust
this methodology accordingly. Note that new data
should be for waste received by facilities, and not
total CD&E waste arisings. Waste received by
facilities excludes exempt activities, which generally
do not require transport. There may be double
counting, where CD&E waste is moved between
facilities.

In the absence of data, a typical return distance of
50 km shall be used. This is based on advice from
waste and logistics specialists, as well as reviewing
the waste vehicle movements for a small sample of
England construction projects.

Emissions intensity of waste transport
Table 7 outlines the selection of an emissions factor for waste transport.

Table 7 Calculation procedure for emissions intensity of waste transport

6.3.4

1.

1.

2.

Select a typical CD&E waste removal
vehicle.

Determine the average utilisation rates
(% laden) of the vehicle arriving and
departing at the construction site.

Collect the emissions factor for the
selected vehicle.

Calculation and reporting

Arup waste specialists advise that the typical CD&E
waste removal vehicle is a rigid 18 tonne truck
(capacity of 8-9 tonnes).

Given that construction waste is dense, the user
shall assume that the waste vehicle arrives at the
construction site empty and departs fully laden
(maximum tonnage).

This assumption shall be updated if more precise
data becomes available.

Data is obtained form Defra/DECC’s Greenhouse
Gas Conversion Factors for Company Reporting
Annex 7. See also Section 7 regarding the
recalculation policy.

The 0% laden emission factor shall be used for the
distance travelled to the site and the 100% laden
emission factor shall be used for the distance
travelled to the waste facility.

For England, calculate the number of fully laden vehicle trips needed to deliver CD&E
waste to waste facilities by dividing annual waste tonnage by the maximum tonnage per
vehicle. Multiply these trips by the average distance to the facility to calculate annual
vehicle kilometres. Multiply vehicle kilometres by emissions factor.

Repeat the calculation for Wales, Scotland and Northern Ireland.

When reporting, record the quality of the data based on the data quality framework
illustrated in Appendix D.
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6.4 Off-site assembly

6.4.1 Equation

This calculation takes into account the emissions associated with assembling building
components off site. Off site assembly is a construction process that occurs in a factory
environment rather than at the building site. Emissions related to manufacturing
components are excluded.

Off site = Sector level off site assembly activity X Emissions intensity of
assembly off site assembly
emissions
= Proportionof X Annual R Emissions per £ off site

construction contractors’ manufacturing revenue

output based output

on off site

techniques tonnes COse

% £ million per annum £ million revenue

6.4.2 Sector-level off site assembly activity

At present, there exists little sector-level data on off site manufacturing and assembly. The
scale of the off site industry is reported in once-off studies. The most recent studies state
that off site manufacturing represents:

« an overall market value of £6 billion in the UK7;

e 2.1% of the total value of the construction sector, including new build, refurbishment and
repair, and civil engineerings;

«  3.6% of all new build®; and
« 7-8 % of the total UK markets for building materials and products’.

Unless updated figures or off site manufacturing growth rates are available via new research
papers, the above data points shall be used to inform calculations. Table 8 outlines the
approach.

Table 8 Calculation procedure for sector-level off site assembly activity

1. Identify any new sector-level data available on the output Undertake a literature review
of off site manufacturing (OSM) or assembly. Alternatively, required each year to identify
if growth rates for OSM are available, apply growth rates any new data sources.
to the 2008 baseline OSM output figure.

" Mtech Group (2007), Offsite Construction Industry Survey 2006, Buildoffsite

8 Pan W., Gibb A, Dainty A., (2005), Offsite Modern Methods of Construction in Housebuilding: Perspectives and Practices of
Leading UK Housebuilders

® ibid.
" WRAP (2007), Current Practices and Future Potential in Modern Methods of Construction
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2. If no new data is available, use figures in this section. The  Refer to Section 6.1.2 for data
baseline 2008 calculation assumes that OSM represents sources for contractors’ output in
5% of contractors’ output. Multiply this percentage with England, Wales and Scotland.

contractors’ output for England, Wales and Scotland.

6.4.3 Emissions intensity of off site assembly
There is little data available on emissions from off site assembly processes. The user shall
calculate emissions from factory assembly processes:

« per £ million revenue from an off site facility using a representative sample of facilities or
companies; and/or

« per £ million project value for a construction project constructed primary from OSM
products.

The more facilities or companies sampled, the more representative the average emissions
intensity is likely to be. The procedure is outlined in Table 9.

Table 9 Calculation procedure for emissions intensity of off site assembly

1. For a large number of off site manufacturing facilities or Request data from individual
companies, collect data on annual energy use and/or companies (off site facilities,
emissions and the annual revenue of the facilities or companies or division within
companies. larger companies).

OR

For a large number of construction projects constructed
primarily using OSM products, collect data on factory
energy use and/or emissions, and the value of the
project.

Where possible, collect data for energy use and apply
Defra/DECC’s emissions factors relevant to that year.
See also Section 7 regarding the recalculation policy.

2. For each facility project sampled, divide emissions
(tonnes CO2e) by revenue. For each project sampled,
divide emissions by project value in that year (£ million)
to calculate the emissions intensity of factory assembly
processes (tonnes COze per £ million).

3. Calculate the mean (average) emissions intensity.

6.4.4 Calculation and reporting
To calculate emissions from off site assembily:

1. For England, multiply sector-level off site assembly activity with emissions intensity per
£ revenue for off site manufacturing.

2. Repeat for Wales and Scotland. For Northern Ireland, see Section 6.7 for total footprint
estimate.

When reporting publicly, document:
« for each region, the result using the mean emissions intensity;

« the number of facilities, companies or divisions within companies sampled; and
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« the quality of the data based on the data quality framework illustrated in Appendix D.

6.5 Off site / corporate offices

6.5.1 Equation

This calculation takes into account emissions resulting from activity in off site offices such as
corporate headquarters. The functions in these offices support the construction processes
that occur on site to deliver a building or infrastructure project.

Off site office = Ratio of off site office X Annual site activities

emissions emissions to project site emissions across the
emissions for a contractor sector

fraction tonnes COze per annum

6.5.2 Ratio of off site office emissions to project site emissions

It is assumed for each unit of activity on site, a certain amount of office-based support is
required (like an off site overhead for project site activity). The ratio of off site office
emissions to project site emissions represents this relationship. Table 10 outlines how such
a representative ratio shall be calculated.

Table 10 Calculation procedure for the ratio of off site emissions to project site emissions

1. For a large number of contractors or contractor Request data from individual
divisions within companies, collect data on annual companies, such as Carbon Trust
energy use and/or emissions for off site offices clients or Strategic Forum members. At
and site work on live projects. the same time, collect business travel
Where possible, collect data for energy use and data as described in Section 6.6.
apply Defra/DECC’s emissions factors relevantto ~ AND
that year. See also Section 7 regarding the Review publicly available carbon
recalculation policy. disclosure reports submitted by

contractors to the Carbon Disclosure
Project”.
2. For each company or division, divide off site office

emissions by site-based emissions to calculate a
dimensionless ratio.

3. Calculate the mean (average) ratio.

6.5.3 Annual site activities emissions across the sector
The annual site activities emissions are calculated using the approach outlined in Section
6.1.

6.5.4 Calculation and reporting
Emissions from off site offices shall be calculated by multiplying the ratio by the annual site
emissions across the sector.

" http://www.cdproject.net/
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Separate results shall be calculated for England, Wales and Scotland by multiplying the
same ratio figure with the regional site emissions results. For Northern Ireland, see Section
6.7 to estimate its total carbon footprint.When reporting publicly, document:

« for each region, the result using the mean ratio;
o the number of companies or divisions within companies sampled; and
« the quality of the data based on the data quality framework illustrated in Appendix D.

6.6 Business travel

6.6.1 Equation

This calculation takes into account emissions resulting from business travel and company-
paid commuting. In principle, only domestic travel directly related to live construction
projects would be included in this calculation. In practice, it is difficult to separate domestic
and international travel, as well as construction-related and non-construction related travel

using existing data sets.

Off site office = Ratio of business travel X Annual site activities
emissions emissions to project site emissions across the
emissions for a contractor sector
fraction tonnes COze per annum
6.6.2 Ratio of business travel to project site emissions

It is assumed for each unit of activity on site, a certain amount of business travel is required
(like a travel overhead for project site activity). The ratio of business travel to project site
emissions represents this relationship. Table 11 outlines how such a representative ratio
shall be calculated.

Table 11 Calculation procedure for the ratio of business travel to project site emissions

For a large number of contractors or
contractor divisions within companies, collect
data on annual energy use and/or emissions
for domestic business travel and on site
activities on live projects.

Where possible, collect data for energy use
and apply Defra/DECC’s emissions factors
relevant to that year. See also Section 7
regarding the recalculation policy.

2. For each company or division, divide
business travel emissions by site-based
emissions to calculate a dimensionless ratio.

3. Calculate the mean (average) ratio.

"2 http://www.cdproject.net/

Request data from individual companies,
such as Carbon Trust clients or Strategic
Forum members. At the same time, collect
off site office data as described in Section
6.5.

AND

Review publicly available carbon disclosure
reports submitted by contractors to the
Carbon Disclosure Project12.
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6.6.3 Annual site activities emissions across the sector
The annual site activities emissions are calculated using the approach outlined in Section
6.1.

6.6.4 Calculation and reporting
Emissions from business travel shall be calculated by multiplying the ratio by the annual site
emissions across the sector.

Separate results shall be calculated for England, Wales and Scotland by multiplying the
same ratio figure with the regional site emissions results. For Northern Ireland, see Section
6.7 to estimate its total carbon footprint.When reporting publicly, document:

« for each region, the result using the mean ratio;
o the number of companies or divisions within companies sampled; and

« the quality of the data based on the data quality framework illustrated in Appendix D.

6.7 Total carbon footprint

6.71 Carbon footprint without accounting for Phase Il interventions
The carbon footprint for each of England, Wales and Scotland shall be calculated by
summing the results for:

« on site activities;

« freight transport;

o waste removals;

« Off site assembly

« off site / corporate offices; and

o business travel.

To estimate emissions from Northern Ireland:

1. Calculate the ratio of Northern Ireland output (adjusted by the price index) to Great
Britain’s output. Great Britain’s output is the sum of the price adjusted outputs of
England, Wales and Scotland.

2. Multiply this ratio by emissions from Great Britain.

This procedure assumes that the types and efficiencies of construction processes in
Northern Ireland are similar to that of Great Britain overall. That is, if Northern Ireland’s a
tenth of Great Britain’s output, its emissions will also be a tenth.

In addition to absolute emissions, emissions per £ million contractors’ output for England,
Wales, Scotland and Northern Ireland shall be reported.

Table 12 shall be completed. This represents the expected emissions without taking into
account Phase Il implementation of reduction measures.
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Table 12 Reporting metrics

Absolute emissions
% reduction from 2008

Emissions per £ million
contractors’ output

% reduction from 2008

6.7.2 Taking into account Phase Il to reduce emissions

Depending on the how widespread participation in Phase |l is amongst contractors and their
suppliers, it may be that in the near term (up to 2012) the results in Table 12 above may not
reflect recent changes in construction processes to improve carbon performance. For
example, there may be a lag between emission factors and any changes in fuel mix,
electricity grid mix, freight utilisation and/or vehicle types so the emissions factors used may
not reflect improvements in the carbon intensity of construction processes.

Ideally, data sampling for site activities, off site offices and business travel will be
representative of the industry’s practice. That is, if 50% of projects in England have adopted
a Phase Il carbon reduction measure, then the data sample should show that 50% of
projects sampled for site activities. The user shall avoid collecting data only from the
companies participating in Phase Il so as to not over-represent good practice and therefore
overestimate carbon reductions.

In the first year of the programme, when Phase Il interventions are being disseminated and
implemented, the data samples are likely to come from ‘business as usual’ projects and will
not reflect reductions achieved. Therefore, to measure progress in the first year(s), the user
shall:

1. Quantify the absolute emissions reductions from the previous year that have been
achieved by participants in Phase Il (implementation) of this project;

2. Subtract the identified emissions reductions from the absolute emissions calculated for
the current reporting year and update Table 12; and

3. Update the emissions per £ million contractors’ output in Table 12.

As individual Phase Il emissions reduction measures are more widely adopted in the
following years, the improved emissions intensities will be reflected in the data samples and
there will be no need to undertake Steps 1, 2 and 3 above.
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7 Recalculation policy
For this project, there are two critical results:
« the baseline assessment for 2008; and
« the final assessment against the target for 2012.

Any annual reporting between 2008 and 2012 is informative only and not binding in any
way. The results are produced only to help decision makers select and target reduction
measures.

Therefore, if better or more data becomes available, then the baseline assessment shall be
recalculated. This is necessary because the precision and accuracy of the data is sensitive
to the sample size.

The baseline shall be recalculated if:

« the user has access to new site emissions and project value data for 2008;
« significant errors are detected;

« stakeholders agree to changes in the target scope;

« there are changes to calculation methods; and

« Defra/DECC publishes improved, more accurate emissions factors.

For example, where Defra/DECC grid electricity emissions factors are used, it will be
necessary to update these historically, as per Defra/DECC’s guidance in the introduction to
the 2009 Guidelines to Defra / DECC's GHG Conversion Factors for Company Reporting.
Electricity emissions factors lag by two years. This is due to ongoing improvements in the
calculation methodology or UK GHG inventory datasets that the factors are based upon.

For this project, the schedule in Table 13 applies for electricity emissions factors. Because
this methodology is to be applied the year following the reporting year, the lag is only one
year.

Table 13 Expected update schedule for Defra/DECC electricity consumption emissions factors

2008 2007 2008 2008 2008 2008
2009 n/a 2008 2009 2009 2009
2010 n/a n/a 2009 2010 2010
2011 n/a n/a n/a 2010 2011
2012 n/a n/a n/a n/a 2011

Any recalculations should be clearly identified in the public reporting of metrics with an
explanation of the reasons for the recalculations.
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user

baseline

contractors’ output

carbon dioxide
equivalent (CO2e)

carbon storage

data quality

emissions

emissions factors
gate-to-gate
GHG emissions

global warming
potential (GWP)

greenhouse gases
(GHGs)

out of scope

primary data

project value

secondary data

supplementary
scope

target scope

waste

the organisation applying this methodology

the emissions total calculated for construction processes and associated
transport in the 2008 calendar year

Output by contractors, including estimates of unrecorded output by small
firms and self-employed workers, classified to construction in the 2003
revised Standard Industrial Classification

measure of the amount of global warming arising from different GHGs,
expressed in terms of the amount of carbon dioxide that would have an
equivalent 100-year global warming potential (GWP) defined by the
Intergovernmental Panel on Climate Change (IPCC)

retaining carbon of biogenic or atmospheric origin in a form other than as an
atmospheric gas

characteristics of data that relate to their ability to satisfy stated requirements

release to air and discharges to water and land that result in GHGs entering
the atmosphere

GHG emissions associated with use of a unit of energy or mass
the transport of products from the factory site to the construction site
release of GHGs to the atmosphere

factor describing the radiative forcing impact of one mass-based unit of a
given greenhouse gas relative to an equivalent unit of carbon dioxide over a
given period of time

gaseous constituents of the atmosphere, both natural and anthropogenic,
that absorb and emit radiation at specific wavelengths within the spectrum of
infrared radiation emitted by the Earth's surface, the atmosphere, and clouds

includes processes that are not directly relevant to the target

data that is specific to an organisation or site (preferred over secondary data,
as it is more relevant and accurate

the amount paid to the contractor by the client for a construction project

any data that is not directly measured or collected from an organisation or
site (generally based on industry or regional averages)

includes processes that are relevant and to be included in the scope of the
assessment but do not contribute to progress towards the emissions
reduction target due to the lack of consistent and accurate data

includes processes that are included within the scope for assessment and
emissions reductions

materials, co-products, products or emissions which the holder discards or
intends, or is required to, discard
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Organisation

Representatives (and other affiliations)

Strategic Forum for Construction

Paul Toyne, Sub-Group Chair (Bovis Lend Lease, Head of
Sustainability)

Jane Thornback (Construction Products Association, Sustainability
Policy Advisor)

Carbon Trust

Simon Helmer, Sector Manager Water, Construction & Property
Rebecca McPhee, Sector Strategy Team

Clare Hierons, Head of Partnership & Sector Development

Arup

Jo Smallwood, Associate Director
Joan Ko, Consultant
Adrian Campbell, Associate Director

Kristian Steele, Senior Consultant

Balfour Beatty

Perry Shard, Sustainability Champion

BAM Jesse Putzel, Climate Change Manager
Caledonian David Turnbull, Managing Director
Carillion Louise Perry, Group Sustainability Programme Manager

Stuart Mee, Head of Sustainability for Construction

Civil Engineering Contractors Association

John Wilson, Technical and Environmental Lead

Construction Industry Council

Tony lles, Chair of the Carbon Working Group (Atkins, Associate
Director)

Department for Environment, Food and
Rural Affairs

Neil Maycock, Science & Engineering Advisor, Strategy and
Sustainability Directorate / Sustainable Development Unit

Steven Jones, Team Leader, Sustainable Development Unit

Department of Business, Innovation and
Skills

John Newman, Construction Sector Unit

Department of Energy and Climate
Change

Stephen Ryman, Household Energy and Carbon

Environment Agency

Andrew Powell, Technical Advisor to the National Capital Programme
Management Service

Highways Agency Dean Kerwick-Chrisp, Head of Sustainable Development & Climate
Change

JCB Simon Appleby, Group Environment Advisor

Kier Group Peter Johnson, Sustainability Manger Kier Construction

Paul Slater, Sustainability Manager Kier Homes

Laing O’Rourke

Paul Cockaday, Central HS&E Team Environmental Workstream
Leader (Chair, Climate Change UKCG)

Skanska David Mason, Environmental Manager
Speedy Hire Andy Johnson, Group Environmental Manager
Taylor Wimpey Nick Rogers, Director of Design

Vinci Construction

Kris Karslake, Environmental Consultant
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Data source

Emissions factors

Defra/DECC,
Greenhouse Gas

Conversion Factors for
Company Reporting

Data set

Emission factors for fuel
use, electricity and
transport

Site activities (plant, equipment and site offices)

Data quality

Acceptable

Gaps

Comment

Relevant Emission factors apply to the UK, although some simplification of construction processes will be needed to use the factors (e.g. average rail freight emission
factors without distinguishing between electric and diesel trains).

Complete Covers the range of activities (fuel use, electricity use, transport modes) considered in this methodology.

Consistent Factors align with Kyoto Protocol inventory methods.

Transparent Defra/DECC publishes the methodology paper for emissions factors each year.

Accurate These are sector or regional averages (secondary data) not specific to sites, projects or processes. However, given the sector and regional scale of the project,
this level of accuracy is acceptable. Indirect emissions (production and distribution of fuels) are not included.

Available The data is publicly available and updated each year.

ONS, Construction Sector-level site activity Relevant Largely relevant as the core services of contractors are in scope.
Statistics Annual . L . . . . I
contractors’ outout Complete Does not cover the revenue/turnover of non-contracting organisations involved in construction processes. It is assumed that the revenue of other organisations
P will change in proportion to changes in contractors’ output. As long as this indicator is consistently measured and used for each year’s calculation, this
assumption is acceptable.
Consistent Is consistently reported for Great Britain, England, Wales and Scotland each year. Northern Ireland data is not consistent or complete compared to the other
regions.
Transparent Data sources documented by the Office of National Statistics.
Accurate The data set is the most precise available.
Available The data is publicly available and updated each year.
Hutchins Black Book Price indices Relevant Relates to regional variation in the price of construction for the reporting year.
Complete Covers England, Wales, Scotland and Northern Ireland.
Consistent Standard methodology for calculating cost and price indices.
Transparent Detail is not provided.
Accurate Does not provide a level of detail to distinguish between types of construction projects.
Available Is available to purchase, not freely available to the public. Alternative sources are available but must also be purchased.
Constructing Excellence Emissions intensity (tCO2/ | Relevant Covers site construction processes for buildings, which is included in the scope.
annual surve £100k project value
y pro) ) Complete Covers buildings and self-reported by a sub-set of contractors. Does not cover infrastructure projects or major projects.
Consistent Collected yearly using the same questions to contractors. However, contractors may use different data collection boundaries (e.g. the inclusion of sub-
contractors’ data may vary).
Transparent Only summary figures provided, no detail.
Accurate ? ? Unknown accuracy. However, there are hundreds of samples so the result is likely to be precise.
Available Headline figure in ONS but detail has not yet been made available to this project.
Project carbon footprints | Emissions intensity (tCO./ | Relevant A representative sample of projects has been collected for the 2008 assessment, covering different project types, new construction and refurbishment. Each year,
and project value £100k project value) the user should collect a relevant and representative sample.
Complete Samples shall always be incomplete relative to all live projects and contractors. The user shall endeavour to collect as complete coverage as possible. It is also
likely that data will regularly omit emissions from sub-contractors. These emissions are still relevant.
Consistent As the project data will be collated by multiple people, there is a risk that each will use different methodologies.
Transparent Carbon footprints are often not provided with details of data sources and assumptions.
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Data source Data set Data quality | Acceptable | Gaps Comment
Accurate ? ? Unknown. Accuracy increases with sample size. In the 2008 baseline, the correlation between project value and carbon emissions is weak to moderate.
Available Increasingly available, however good partnership and data collection processes from individual companies will be required.
Carbon Trust database Single site — construction Relevant A study was provided by the Carbon Trust for a residential development. This is relevant to the target scope.
[NOT USED] emissions Complete Covers the construction processes of interest
Consistent n/a n/a Once off study so no consistency to consider.
Transparent Methodology and details not provided.
Accurate ? ? Not enough data to assess accuracy.
Available Figures are available to the Carbon Trust. However, to make use of the data, project value is needed and this was not available.

Transport — freight

DfT, Road Freight Road freight movements Relevant Largely relevant, covering a range of construction materials and products. However, does not distinguish between imported and exported materials. It is assumed
Stiatistics annual (tonne-kilometres) for that the majority of construction materials road freighted in Great Britain are for Great Britain projects.
construction products and
. P Complete Complete for Great Britain. No data for Northern Ireland.
materials
Consistent Standard methodology to collect and report data for each year.
Transparent Break down of construction materials is suitably detailed, although no break down of data between England, Wales and Scotland. To attribute freight between the
regions, assumptions will need to be made. Data set also provides break down of types of vehicles used.
Accurate The data set is the most precise available.
Available The data is publicly available and updated each year.
ORR, National Rail Rail freight movements Relevant Largely relevant, covering the movement of construction commodities by rail in Great Britain. However, does not distinguish between imported and exported
Trends Yearbook (tonne-kilometres) for materials. It is assumed that the majority of construction materials road freighted in Great Britain are for Great Britain projects.
construction products and
. P Complete Complete for Great Britain. No data for Northern Ireland.
materials
Consistent Standard methodology to collect data for each quarter.
Transparent Single figure provided each year with no detail. ‘Construction’ commodities not defined.
Accurate The data set is the most precise available.
Available The data is publicly available and updated each year.

Transport — waste removals

Environment Amount of construction, Relevant CD&E waste for England is relevant to construction processes.
Agency, Waste Data demolition and excavation .
gency , Complete Complete for England and Wales, although not available for Scotland and Northern Ireland.
Interrogator waste received by waste
facilities (tonnes per Consistent Methodology is consistent and is based on operator site returns. The user should ensure consistency with the Sustainable Construction Task Group Waste Sub-
annum) Group in terms of the definition of CD&E waste (waste codes).
Transparent Detailed breakdown of waste types is provided.
Accurate Although this data set is consistent and replicable each year, there is likely to be double counting, as CD&E waste is moved between facilities.
Available Data is available for purchase on CD from the Environment Agency.
CLG, Construction, Amount of construction, Relevant 2005 results for England are publicly available but more recent data is not.
Demolition and demolition and excavation
. Complete Complete for England, although not available for Wales, Scotland and Northern Ireland. Some data for Wales exists for the year 2001 and for Scotland in 2000.
Excavation Waste waste produced (tonnes
Surveys per annum) Consistent Methodology has varied from reporting year to reporting year.
[NOT USED] Transparent Details of methodology and data sources provided.
Accurate Data is reported with a confidence that is acceptable. However, data is out of date (2005) and publication schedule is unknown.
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Data source Data set Data quality | Acceptable | Gaps Comment
Available 2005 results for England are publicly available but more recent data is not.
Off site assembly
Mtech Group (2007), Value of off site Relevant Covers the use of off site construction in all project types.
Offsite Construction manufacturing Complete 31% response rate to surve
Industry Survey 2006, P o resp y-
Buildoffsite Consistent n/a n/a Once off study so no consistency to consider.
Transparent Survey methodology is clearly documented.
Accurate Sample size is reasonable.
Available Report is not publicly available and can be bought from Buildoffsite.
Pan W., Gibb A, Dainty Value of off site Relevant Covers the use of OSM techniques in housebuilding, which is within the target scope.
A., (2005), Offsite manufacturing as a o . o .
( ) . g . Complete Covers only housebuilding and not the use of OSM for non-domestic buildings and infrastructure.
Modern Methods of proportion of construction
Construction in output Consistent n/a n/a Once off study so no consistency to consider.
Housebuilding: . . .
. Transparent Data is stated without source and methodology details.
Perspectives and
Practices of Leading UK Accurate At 2005, the data is out-dated.
Housebuilders
Available Report is publicly available.
WRAP (2007), Current Value of off site Relevant Relates to products, rather than the assembly/installation processes.
Practices and Future manufacturing products as
L . 9 p . Complete Addresses OSM products for all construction.
Potential in Modern proportion of building
Methods of Construction | materials and products Consistent n/a na Once off study so no consistency to consider.
Transparent Data is stated without source and methodology details.
Accurate At 2007, the data is out-dated.
Available Report is publicly available.
Project and/or company Emissions intensity (tCO2/ | Relevant Relevant where the factory processes produce construction products. Where possible, assembly processes shall be included and manufacturing processes
OSM factory data, £ million project value or excluded.
project value and/or revenue) . _ . . . .
company revenue Complete ? ? Completeness of data collected for each project or company is likely to vary. Samples shall always be incomplete relative to all live projects and contractors. The
user shall endeavour to collect as complete coverage as possible over the different project types.
Consistent As the project and facility data will be collated by multiple people, there is a risk that each will use different methodologies.
Transparent Carbon footprints are often not provided with details of data sources and assumptions.
Accurate Accuracy and precision limited by lack of data. Accuracy increases with sample size.
Available Little data available.
Off site / corporate offices
Company off site office Ratio between office and Relevant ? ? Relevance varies between companies. For companies and divisions whose core business is in construction processes, their off site office emissions are relevant.
emissions and project project site emissions For companies with non-construction businesses, only a proportion of their off site emissions is relevant. In practice, it is difficult to separate these emissions.
site emissions
Complete ? ? Completeness of data collected for each company is likely to vary. Samples shall always be incomplete relative to the all the companies who operate off site
offices to support site construction processes. The user shall endeavour to collect as complete coverage as possible.
Consistent As organisational data will be collated by multiple people, there is a risk that each will use different methodologies.
Transparent Carbon footprints are often not provided with details of data sources and assumptions.
Accurate Accuracy and precision limited by lack of data samples. Accuracy increases with sample size.
Available For the 2008 baseline assessment little data was available, although increasingly companies will be reporting carbon emissions for the CRC Energy Efficiency
Scheme. Good partnership and data collection processes from individual companies will be required.

Page C3 Ove Arup & Partners Ltd
Rev A 22 March 2010



Strategic Forum for Construction & Carbon Trust

Construction carbon 15% target by 2012
Data and methodology paper

Data source Data set Data quality | Acceptable | Gaps Comment
Carbon Disclosure Ratio between office and Relevant ? ? Relevance varies between companies. For companies and divisions whose core business is in construction processes, their off site office emissions are relevant.
Project (CDP) project site emissions For companies with non-construction businesses, only a proportion of their off site emissions is relevant. In practice, it is difficult to separate these emissions.

Complete ? ? Completeness of data collected for each company is likely to vary. Samples shall always be incomplete relative to the all the companies who operate off site
offices to support site construction processes. The user shall endeavour to collect as complete coverage as possible.

Consistent As organisational data will be collated by multiple people, there is a risk that each will use different methodologies.

Transparent Carbon footprints are often not provided with details of data sources and assumptions. Furthermore, most companies report emissions as Scope 1 (direct
emissions), Scope 2 (electricity use) and Scope 3 (business travel and other). This makes it difficult to distinguish between off site office emissions and project
site emissions.

Accurate Accuracy and precision limited by lack of data samples. Accuracy increases with sample size.

Available A number of construction companies have submitted reports, which are publicly available. However, CDP limits the number of reports downloaded.

Carbon Trust database Whole company footprint Relevant Data is from companies that are relevant to the construction processes in the target scope.
NOT USED i ; .
[ ] Single site - (?fﬂce Complete ? ? Completeness of data collected for each company is likely to vary. Samples shall always be incomplete relative to the all the companies who operate off site
accommodation only offices to support site construction processes. The user shall endeavour to collect as complete coverage as possible.
Single / multi-site — ] ] ]
. ) Consistent It is assumed that the company data was collected using the Carbon Trust Standard.
multiple use (office
accommodation and Transparent Data sources and assumptions not provided
industrial / stores)

Accurate ? ? Not enough data to assess accuracy

Available Figures are available to the Carbon Trust. However, to make use of the data, emissions need to be categorised as office emissions, project site emissions and
travel emissions. This breakdown is not available.

Climate change levy Tax paid by construction- Relevant Relevance varies between companies. For companies whose core business is in construction processes, their CCL payments are relevant. For companies with
(CCL) data related companies for fuel non-construction businesses, only a proportion of their CCL is relevant. In practice, it is difficult to separate these emissions.

use
[NOT USED] Complete Covers the majority of fuels used in off site offices — gas, coal, LPG and electricity.

Consistent Is consistently applied per kilogram of fuel or kilowatt-hour of electricity or gas.

Transparent CCL rates are public.

Accurate Data set is precise.

Available Data is not collected on a sector basis so it is not possible to identify how much CCL was paid by construction organisations.

Business travel

Company business travel | Ratio between business Relevant ? ? Relevance varies between data samples. Only domestic travel related to construction projects should be included. However, in practice some companies report
emissions and project travel and project site travel emissions that include non-domestic travel and travel related to non-construction functions. It is difficult to separate these out.
site emissions emissions
Complete ? ? Completeness of data collected for each company is likely to vary. Samples shall always be incomplete relative to the all the companies who undertake
construction processes. The user shall endeavour to collect as complete coverage as possible.
Consistent As organisational data will be collated by multiple people, there is a risk that each will use different methodologies.
Transparent Carbon footprints are often not provided with details of data sources and assumptions.
Accurate Accuracy and precision limited by lack of data samples. Accuracy increases with sample size.
Available For the 2008 baseline assessment little data was available, although increasingly companies will be reporting carbon emissions for the CRC Energy Efficiency
Scheme. Good partnership and data collection processes from individual companies will be required.
Carbon Disclosure Ratio between office and Relevant ? ? Relevance varies between companies. For companies and divisions whose core business is in construction processes, their off site office emissions are relevant.
Project (CDP) project site emissions For companies with non-construction businesses, only a proportion of their off site emissions is relevant. In practice, it is difficult to separate these emissions.
Complete ? ? Completeness of data collected for each company is likely to vary. Samples shall always be incomplete relative to the all the companies who undertake
construction processes. The user shall endeavour to collect as complete coverage as possible.
Consistent As organisational data will be collated by multiple people, there is a risk that each will use different methodologies.
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Data source Data set Data quality | Acceptable | Gaps Comment

Transparent Carbon footprints are often not provided with details of data sources and assumptions.

Accurate Accuracy and precision limited by lack of data samples. Accuracy increases with sample size.

Available A number of construction companies have submitted reports, which are publicly available. However, CDP limits the number of reports downloaded.
Economic input-output Emissions intensity (tCO2/ | Relevant Trade flows between sectors represents the consumption and output of construction processes. However, it would be necessary to exclude the items out of
life cycle assessment £ million traded in and out scope, such as emissions embodied in purchased products and waste treatment.
e.g. ISA UK Research & | of construction sector
(e.g ) ) ) Complete Some construction processes that are in the target scope are not captured under SIC 45 (e.g. off site assembly)
Consulting, Bottomline3
software with input- Consistent Makes use of the ONS economic input-output data sets, which are updated biennially.
output databases

P ) Transparent Calculations are hidden by proprietary software. Data is high level and not available at a level of detail to inform decision making.

[NOT USED]

Accurate Data set is precise.

Available Software is proprietary and is to be purchased and adapted.
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Protocol Users, application and scope

Economic Top-down method of estimating
input-output life | the GHG emissions (and other
cycle environmental impacts) arising
assessment from sectors within an economy

through the analysis of

or regional analysis.

economic flows. Used for sector

Data sources

Sector-level averages for
emissions intensity of inter-industry
transactions (£) using data from the
UK National Accounts

GHG allocations derived from
(surveyed) fossil fuel consumption

Emissions

Can cover a
range of
environmental
impacts including
global warming
potential (COze)

Unit of analysis

Regional or sector

Significance threshold for
inclusion

None — all transactions are
included

Calculation procedure

Obtain GHG emission factors derived from
environmentally extended input-output
analysis. These factors represent the total
upstream production GHG emissions per
monetary unit of a product, product category or
sector.

Determine the monetary value of the inputs
where a data gaps exists. If necessary,
subtract taxes and distributors' trading margins.

Multiply the monetary value of the input by the
10-based emission factors.

Time

Regional or sector protocols

UK I-O data is
updated every two
years.

National or regional protocols

Tools

Bottomline3
REAP

Protocol, draft
release version
1.0

and amount of fuel used (bills,
designs, forecasts based on
census)

Tier 3 — metered and recorded
waste volumes

Assessment
Report (SAR) or
later if the nation
adopts later year
GWPs.

sectors of the community,

determined by the

geopolitical boundary of the

jurisdiction

Updated For Annex | nations Activity data specific to the nation is | Six classes of Emissions sources within Not specified, although nations There is a hierarchy of methods available, Annual reporting Spreadsheet
UNFCCC (industrialised nations) tor the first preference, but IPCC gases (COy, CH4, | the geo-political boundary should comment on reasons for depending on the availability of bottom up templates for
reporting annual national inventory provides default, reference or N20O, HFCs, of a nation sources that were not calculated | (primary) data. Methods are presented as a the common
guidelines on reporting to the United Nations | sectoral values. PFCs, SFg). or estimated decision tree based on data sources available. reporting
annual Framework Convention on Results reported formats
inventories Climate Change as COgze for 100

following year GWP. Other

incorporation of GHGs optional

the provisions but encouraged.

of decision

14/CP.11

ICLEI For local government Hierarchy of data sources (with tier | Six classes of Two parallel analyses to be | Emissions that represent less Select a baseline year for comparison. The Recommends n/a
International authorities 2 and 3 preferred over tier 1) gases (COy, CH4, | undertaken: than 5% of total CO.e emissions | base year should be representative (e.g. reinventory every

Local Tier 1 — national or international N20O, HFCs, 1) for local government may be excluded. climatically representative). year

Government data set (averages, defaults) PFCs, SFe) operations Multiply activity data by emissions factors.

Greenhouse Tier 2 — country specific data set Use the GWPs in | 2) for emissions from all

Gas (GHG) IPCC's Second
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Protocol Users, application and scope | Data sources Emissions Unit of analysis Significance threshold for Calculation procedure Time Tools
inclusion
Organisational protocols
Greenhouse Greenhouse inventories for Purchased energy — fuel, Six Kyoto Organisational boundary by | Optional. Rule of thumb is that Direct measurement of GHGs is not common. Annual accounting | Various cross
Gas Protocol — | businesses and other electricity, heating and cooling Protocol GHGs control (financial or errors should be less than 5% of | More frequently used methods are chemical and reporting sector and
Corporate organisations Published emissions factors (COgz, CH4, N2O, | operational) or equity share | inventory. mass balance and published emissions factors. sector-specific
Standard Others, including travel mileage, HFCs, PFCs, Primary or secondary activity data is multiplid tools available
waste disposal volumes SFe) by emissions factors for individual divisions of at GHG
the organisation. Protocol
These are rolled up to corporate total, making website
this protocol a ‘bottom up’ calculation.
Protocol recommends comparison of
emissions to a base year.
Rebaselining is necessary when there are
structural changes including : mergers,
acquisitions, and divestments; outsourcing and
insourcing of emitting activities; changes in
methodology or data; and errors.
Greenhouse Companies and other Primary data (e.g. company Six Kyoto Corporate value chain — all | The largest scope 3 sources that | The significance threshold is applied on a Annual Various cross
Gas Protocol — | organisations who wish to specific data, directly measured Protocol GHGs suppliers, customers, collectively account for at least financial basis and is conservative where accounting, which | sector and
Scope 3 quantify scope 3 (indirect) emissions) (CO., CHa, N20O, inputs, outputs, scope 3 80% of total anticipated scope 3 possible. represents a sector-specific
Standard, draft | emissions, particularly the Secondary data (e.g. industry HFCs, PFCs, activities (e.g. outsourced emissions Calculations are undertaken as per the snapshot of tools available
Nov 2009 companies with significant average data from life cycle SFe) activities, waste Corporate Standard. suppliers and at GHG
scope 3 emissions inventory databases, literature management) Results are compared to of a base year. cu.st:JTnet.rs ata Probto.(t:ol
studies, environmentally-extended Recalculation policy is as per the Corporate pointin fime- webste
input-output models) Standard.
IPCC default emission factors
Defra/DECC Greenhouse inventories for Bills, invoices and receipts for At minimum, the Organisational boundary by | User is to set a significance Similar to GHG Protocol Corporate Standard. Recommended Automated
company businesses and other energy and waste in volume or three main GHGs | financial control is threshold. Inclusion of 100% of Select a base year for comparison. Recalculate | that results are spreadsheets
greenhouse organisations mass (CO2, CH4, N2O). | recommended , although emissions is recommended the base year if there are any structural reported annually from
gas reporting Emissions factors from Guidelines | Recommendation | €Auity share and changes, changes in calculation methods, data | With the financial Defra/DECC
to Defra / DECC’s Greenhouse is to report for the | Operational control is improvements or significant or cumulatively year website
Gas Conversion Factors for six Kyoto gases. | acceptable significant errors. Update with
Company Reporting Direct emissions government
only, although emissions factors
some life cycle (annually)
emission factors
are provided.
Carbon Trust Organisations apply for the Primary data (process specific and | Six Kyoto gases. | Corporate structure (e.g. Include all emission sources As for GHG Protocol or ISO 14064-1 Two year Carbon Trust
Standard Standard, which requires the measured) or secondary data Recommends whole or a subsidiary) or estimated to be more than 1% of certification cycle. Standard
version 1.2, measurement of emissions as use of UK factors | physical location (e.g. the footprint within the defined To measure ‘Footprint
Sep 2009 well as reductions. from office) on a like-for-like scope. At least 95% of the reductions Calculation’
Defra/DECC. basis factoring in structural | anticipated footprint must be updates to spreadsheet
International changes (e.g. outsourcing, included. emissions factors
factors from the divestments or acquisitions) must be applied to
GHS Protocol where the structural change the whole period
IEA data set. results in more than a 3%
GWP from the change in emissions.
IPCC Second
Assessment
Report.
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Protocol Users, application and scope | Data sources Emissions Unit of analysis Significance threshold for Calculation procedure Time Tools
inclusion
CRC Energy All UK commercial enterprises Half hourly meter readings and To be published The highest parent At least 90% of all energy Collect data from meters and suppliers. Financial year Online
Efficiency and foreign enterprises trading automatic meter readings for which | in the regulations | organisation sources used Multiply the total energy use for each source of | reporting emissions
Scheme in the UK that, in 2008, have a the organisation pays. energy by the emission factors listed in the calculator on
half hourly meter and consume regulations or using the emissions calculator the CRC
over 6,000MWh of electricity on the CRC registry. registry
annually Applies to public Add the total emissions from each source of
bodies, private companies, and energy use and the result is a total figure of
non-profit organisations. CO, emissions.
European For the members of ENCORD Activity data (e.g. purchased fuel) CO2e Organisational boundaries. | Atleast 90% of emissions (within | As per the GHG Protocol Corporate Standard, | Annual reporting Tools
Network of (construction-related WRI / IEA figures (default Companies are also set boundaries) March 2004 revision forthcoming, to
Construction companies) to report conversion factor) encouraged to report in be developed

Companies for
Research and
Development
(ENCORD)
Construction
CO2
Measurement
Protocol, draft
revision 3 (Oct

organisational carbon
emissions

sector categories (Tier 1)
and by project types (Tier
2).

Country standard conversion
factors where these have been
subject to third party verification
(e.g. Defra in the UK)

2009)
1ISO 14064- Organisational or company- May include GHG activity data, the | GHG emission or | Organisational boundary Not specified, although ISO Identify GHG sources and sinks Not specified n/a
1:2006 level GHD inventories use of models, facility-specific removal factors based on control or equity 14064-3 sets materiality criteria Select quantification methodology (standard implies
Specification correlations, mass-balances, can be share for the purposes of assurance by - annual accounting)

. . . . . Select and collect activity data
with guidance measurement (continuous and developed or third parties. o
at the intermittent) selected by the In principle, completeness Select or develop GHG emission or removal

ot caati ’ factors
organization organisation. requires the inclusion of all o
level for Standard relevant GHG emissions and Calculate GHG emissions or removals
quantification provides a set of removals. Results shall be compared to a historical base
and reporting criteria. year.
of greenhouse Recalculations are required to account for
gas.es. changes to operational boundaries,
emissions and e .
quantification methodologies.

removals

Project protocols

Greenhouse To quantify the reductions Site and project-specific data for Six Kyoto Accounts for all primary Significance is not defined in the | Baseline emissions are calculated using the The validity of Various cross
Gas Protocol — | associated with GHG mitigation | primary effects (i.e. the mitigation Protocol GHGs effects and significant Protocol and is up to the user to IPCC default emissions factors. baseline scenario sector and

Project projects for use as offsets or objective) by laboratory analysis, (CO2, CH4, N2O, | secondary effects without justify inclusion and exclusion of | protocol recommends the comparison of the or performance sector-specific
Protocol credits chemical mass balance, etc. HFCs, PFCs, reference to control, secondary effects project to a baseline scenario, which is a standard is time tools available

Secondary effects can be assessed | SFg) influence or physical forward looking counter factual (‘business as limited (several at GHG
using default or existing data. boundary usual’). Alternatively, a performance standard years) Protocol
website

(the productivity or efficiency of COze per unit
output) could be used for comparison.

Baseline might be static or dynamic.
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with guidance
at the project
level for
quantification,
monitoring and
reporting of
greenhouse
gas emission
reductions or
removal
enhancements

GHG emissions or increase
GHG removals. To be applied
at planning and implementation
phases.

sources) for quantifying GHG
emissions and/or removals.

developed or
selected by the
organisation.
Standard
provides a set of
criteria.

project proponent,
e related to the GHG
project, or

o affected by the GHG
project.

removals.

Determine the baseline scenario

Identify GHG sources and sinks relevant to the
baseline scenario

Select GHG sources, sinks and reservoirs for
monitoring or estimating GHG emissions or
removals. Justify the selection.

Quantify emissions or removals for both the
project and the baseline scenario

Quantify emissions reductions and removal
enhancements as the difference between the
implemented project and the baseline scenario.

Monitor the GHG project during
implementation,

Protocol Users, application and scope | Data sources Emissions Unit of analysis Significance threshold for Calculation procedure Time Tools
inclusion

1ISO 14064- GHG inventories for projects or | Not specified. The project GHG emission or | Shall account for the sinks In principle, completeness Describe the project From planning n/a

2:2006 project-based activities proponent shall select or establish removal factors and reservoirs: requires the inclusion of all Identify GHG sources and sinks relevant to the phase through to

Specification specifically designed to reduce | the methodologies (and data can be « controlled by the relevant GHG emissions and project implementation.

Verification is
ongoing through
these phases.
Total is to be set
by the user and
may be annual,
cumulative to date,
total, etc.

Product protocols (for goods and services)

Requirements
and guidelines

shall be referenced.

physical inputs,
products, co-
products and
waste, releases
to air, water and
soil, and other
environmental
aspects.

Where the study is intended to
be used in comparative
assertions intended to be
disclosed to the public, the final
sensitivity analysis of the inputs
and outputs data shall include
the mass, energy and
environmental significance
criteria so that all inputs that
cumulatively contribute more
than a defined amount (e.g.
percentage) to the total are
included in the study.

category (e.g. climate change, as
characterised by the 100-year GWP)

Procedures are specified for allocation (e.g.
where there are co-products), system
expansion (especially where there is recycling),
normalisation, group of impact categories,
weighting of aspects and data quality analysis.

PAS 2050 For organisations to calculate Primary activity data shall be COze emissions Calculation of emissions At least 95% of anticipated life Collect primary activity data. Result is valid for Footprint
Assessing the | GHG emissions of goods and collected from those processes using the latest should be proportional to cycle GHG emissions. Where a Convert activity data to GHG emissions to two years Expert
life cycle services to enable comparison owned, operated or controlled by IPCC 100-year the unit size (e.g. per single source emissions calculate emissions of each class of GHG per software tool
greenhouse between products. Can be the organisation. global warming kilogram or per litre of accounts for more than 50% of functional unit.
gas emissions | applied to business-to- Preferred secondary data can be poter.m.al (GWP) goods sold, or per mo'nth or | the potential life cycle emissions, Convert emissions to GWP.
of goods and consumer products (cradle to those that are PAS compliant, from | coefficients year of a service provided). | the 95% threshold shall apply to
services grave) or business-to-business | peer review publications and other For services, the unit of the remaining emissions. Deduct the storage of carbon.
products (cradle to gate). competent sources (e.g. national analysis may be Where less than 100% of the anticipated life

government official United Nations established on a time or cycle GHG emissions have been determined,

publications, and publications by event basis. the assessed emissions shall be scaled up to

United Nations-supported represent 100% of the anticipated life cycle

organisations), are preferred over emissions.

secondary data from other sources.
ISO Addresses goods or services in | May include a mixture of Global warming A functional unit shall be The deletion of life cycle stages, Similar to PAS 2050. As per Proprietary
14044:2006 order to inform decision-makers | measured, calculated or estimated | potential, as well | selected, which is processes, inputs or outputs is Collect primary and secondary data. characterisation of | software is
Environmental in industry, government or non- | data. as energy inputs, | consistent with the goal and | only permitted if it does not . . the functional unit available (e.g.

o . T Calculate inventory (e.g. the various )

man.agement government organizations When data have been collected .raw materlgl scope of the study S|gn|f|ca.ntly change the overall greenhouse gases) G.aBl,
— Life cycle from public sources, the source inputs, ancillary conclusions of the study. SimaPro)
assessment — ’ inputs, other Assign the inventory components to an impact
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Protocol Users, application and scope | Data sources Emissions Unit of analysis Significance threshold for Calculation procedure Time Tools
inclusion

Greenhouse Companies and other For all processes within the At minimum, the | The user is to define a Optional. Rule of thumb is that Develop a process-based inventory and All products should | LCA software

Gas Protocol — | organisations who wish to company’s financial or operational six Kyoto functional unit, which is the | errors should be less than 5% of | calculated emissions associated with each unit | be assessed until (e.g. GaBi,

Product Life prepare an inventory of control, primary data is collected. Protocol GHGs reference against which all | inventory.. process. the end of their SimaPro)

Cycle
Standard, draft
Nov 2009

emissions associated with a
product

For processes outside of a
company'’s control, secondary data
can be used (e.g. generic/average
data from literature, expert advice,
input-output data)

(CO2, CH4, N2O,
HFCs, PFCs,
SFg). These must
include life cycle
emissions related
to the extraction
and disposal of
fuel.

inputs and outputs of the
product are normalised.
Analysis can be cradle-to-
gave or for intermediate
products, cradle-to-gate.

Allocate of emissions from joint facility
operations and corporate activities are based
on physical relationship or economic factors.

Where processes have multiple inputs and
outputs, emissions are allocated a hierarchy of
allocation procedures including process
subdivision, system expansion and allocation
based on physical relationships or market
value.

distinct service life
and disposal.
However, if no
distinct lifetime is
known, a temporal
boundary of 100
year should be
assumed.
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workbook




ARUP

This excel tool has been developed to capture data and extimate carbon emissions from GB's construction industry. It is composed of numerous sheets, but only six of these require input from the
user:

) Site Emissions

) ONS Contractors Output
) Freight transport

) Waste transport

) Off site assembly

) Office & Travel Emissions

(
(
(
(
(
(

1
2
3
4
5
6

Input data can only be entered in cells highlighted in blue. The remainder of the cells have been password-protected.

The Report sheet summaries the calculation outputs in terms of total tonnes of CO, by country (UK, GB, England, Wales, Scotland and Northern Ireland) and sector (on site construction, freight,
waste, offsite assembly, office energy and business travel).

The Site Emissions sheet captures site specific construction project information. The project's value (£m) and carbon dioxide emissions (tonnes) should be entered in the relevant section. The tool
will then automatically calculated the ratio of carbon emissions per £m spend (tCO,/ £m). Alternative, if available, the carbon intensity of the project can be entered directly. It is also important to

identify the 'type' of construction project (for example, new domestic, new shops, new office etc).

The ONS Contractors Output sheet captures information on the value of the construction industry in Great Britain and by country (England, Wales and Scotland). The data is published in the
Construction Statistics Annual report by the ONS. Web links, table numbers and further instructions are available on the ONS Contractors Output sheet which help with the data input process.

The Freight transport sheet captures data from two main sources: (1) Department for Transport - Road Freight Statistics, and (2) Office of Rail Regulation - National Rail Trends. The user is asked
to input the the volume of building materials moved (million tonne-km) in GB in terms of: sand, gravel and clay, cements and other building materials. You can then select the type of vehicle used
which most closely matched the vehicles identified by the DfT.

The Waste transport capture sheet records the tonnes of waste removed by distance and type of truck. The tool currently calculates waste transport emissions based on the total amout of
construction and demolition waste generated in England. This figure is published by the Environment Agency's Waste Interrogator tool. A link to the EA's waste data web page is provided in the
Waste transport sheet. The user is also asked to input the average distance (single trip) C&D waste is transported from the construction site, as well as the type of vehicle used and its utilisation
rate (empty, half full or full).

The Off site assembly capture sheet records, from an economic point of view, what proportion (%) of construction activity is represented by offsite assembly, as well as revenue (£m) from offsite
assembly for GB, England, Wales and Scotland. The user is also asked to gather company-specific data on offsite manufacturing plants.

The Office and Travel Emissions capture sheets records company-specfic information on carbon emissions from sites (construction emissions), offices (lighting, heating, etc) and travel (business
travel). This data is not project specific, but annual.

For futher information please contact George Vergoulas (George.Vergoulas@arup.com, 020 7755 2263) or Joan Ko (Joan.Ko@arup.com, 020 7755 5465).
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Great Britain England Wales Scotland
Average tCO2/ Minimum M CO2 emissions Average tCO2/ Minimum Maximum CO2 emissions | CO2 emissions | CO2 emissions
£m tCO2/£m tCO2/£m (tonnes) £m tCO2/£m tCO2/£m (tonnes) (tonnes) (tonnes)
New domestic 0.00 0 0 New domestic 0.00 0
New infrastructure 0.00 0 0 New non-domestic 0.00 0
New shops 0.00 0 0 New infrastructure 0.00 0
New office 0.00 0 0 Refurb.& maintenance 0.00 0
New education 0.00 0 0
New health 0.00 0 0
New other non-domestic 0.00 0 0
Refurb.& maintenance 0.00 0 0
Total 0
Construction Project Company Construction Project 'type'| Year o.f Project Value {CO2 tCO2/ £m Notes
Name completion (Em) (tonnes)




CONTRACTORS OUTPUT (£ MILLION) FOR GREAT BRITAIN AND BY COUNTRY

YEAR

Other new non-housing work

Repair & maintenance

New housing Other new work excluding infrastructure Housing Other work
Public Private  Infrastructure  Public Private Private AllNew b hlic  Private Public Private  Allrepared ok
Industrial Commercial Work maintenance
Great Britain (table 2.1) [
England (table 2.9)
Wales (Table 2.9)
Scotland (Table 2.9)
[Northern Ireland (Table 13.1) [ [
Construction Statistics Annual 2009 (ONS)
http://www.statistics.gov.uk/downloads/theme_commerce/CSA-2009/Opening-page.pdf
Note: please fill in this table using tables 2.1 & 2.9 in Chapter 2. You must add
the output values (by quarter) and enter an annual figure. Northern Ireland data
is incomplete but Table 13.1 can annual output can be calculated by adding the quarterly
data.
DETAILED CONTRACTORS OUTPUT (£ MILLION) FOR GREAT BRITAIN
YEAR
Great Britain
Infrastructure Other non-housing excluding infrastructure
Total Qil, Schools & Total All
New Elec- Commu- infra- Fac- Ware- steel univer- Enter- Agri- Misce- other non- new
housing Water Sewerage tricity Gas nications Air Railways Harbours Roads structure tories houses & coal sities Health Offices tainment Garages Shops culture llaneous housing work

[2008 I I I I

Construction Statistics Annual 2009 (ONS)
http://www_statistics.gov.uk/downloads/theme_commerce/CSA-2009/Opening-page.pdf
Note: please fill in this table using table 2.8 in Chapter 2. You must add

the output values (by quarter) and enter an annual figure. Northern Ireland data

is incomplete

Hutchins UK Building Costs Blackbook 2010
Volume Two: Major Works

The capital cost and emboddied CO2 guide
Indicative International Location Factors

(Note: UK = 1.00)
Scotland
Northern Ireland
Wales

England







