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1: Introduction
1.1 The Carbon Impact Assessment (CIA) Model is a Microsoft Excel based tool designed to help Scottish Enterprise (SE) to quantify the carbon impacts of project interventions.  

1.2 Quantitative carbon impact assessment of this nature is at a very early stage in terms of methodological development. Whilst the model captures information on a wide range of activities, it is envisaged that, over time, it will be refined as it is tried and tested across SE and as more specific and relevant benchmark data becomes available.

1.3 The model is not exhaustive. There will be activities being financed through, or occurring as a result of, an intervention that cannot be quantified using the model.  Advice on what to do in these instances is provided in Chapter 2 of this guide.
1.4 This document provides background information and step-by-step guidance to user input worksheets.  The guide is structured as follows:
· Chapter 2 – an overview of the concepts, approach and terminology 
· Chapter 3 – Outline of the model
· Chapter 4 – Project Screening

· Chapters 5 to 22 – Advising users on how to complete each of the calculation worksheets

· Chapter 23 – Results 
How to use this guide

1.5 The model provides a set of tools to help estimate the carbon impact of a wide range of activities that could be involved in project delivery or arise as a result of a project. Before using the model users should read Chapters 2 and 3 to gain an understanding of the concepts, approach and terminology behind the model.

1.6 When using the model users should:
· Complete the Project Screening spreadsheet, consulting Chapter 4 for guidance.

· Complete the relevant Calculation spreadsheets, consulting the appropriate chapter for guidance.

· Use the model outputs to summarise the assessment results, consulting Chapter 23 for guidance.

2: Overarching concepts and approach
Relevant terminology

2.1 A number of definitions have been developed for use within the model.  The key relevant terms are summarised below.

Carbon impacts

2.2 Carbon impacts are defined as increases or decreases in carbon dioxide equivalent emissions compared to what would probably have happened in the absence of the intervention.
Carbon dioxide equivalent
2.3 Carbon dioxide equivalent (CO2e) is a measure used to compare the emissions from the six major greenhouse gases (GHGs) considered under the Kyoto Protocol based upon their global warming potential (GWP) when compared to that of carbon dioxide (CO2) over a 100 year timeframe. For example, the emission of one tonne of methane (CH4) has the equivalent impact on global warming of the emission of 21 tonnes of CO2: methane is therefore said to have a GWP of 21.

Embodied CO2

2.4 The model uses a “Cradle to Gate” definition of embodied CO2. This definition includes CO2 emitted at all stages along a good’s manufacturing process to the point that the goods leave the factory gate. It excludes emissions when in use and those arising due to disposal.

Project delivery carbon impacts

2.5 Project delivery impacts are defined as carbon impacts arising during the period of time that Scottish Enterprise are directly involved in implementing the intervention. Project delivery impacts are sub-categorised as follows:

· Direct impacts – carbon impacts arising directly as a result of the activities being funded.  This covers energy use – i.e. electricity, gas, transport fuels, other fossil fuels. SE is more likely to have the ability to influence these impacts than indirect and long-term impacts.

· Indirect impacts – carbon impacts arising through the supply chain of the intervention activities and through energy use caused by the intervention activities but not directly financed through the project budget. CO2 embedded within construction materials, and construction workers travelling to an SE funded construction project would be examples of indirect emissions. SE may have some ability to influence these emissions.

Long term impacts

2.6 These are defined as carbon impacts that extend beyond the project delivery period. Note that these impacts can also occur during the project delivery period, as long as they are not also accounted for as Project Delivery impacts. Long term impacts are sub-categorised as follows:

· “Direct and indirect impacts” – carbon impacts that are linked to the economic GVA created by a project (new jobs, increased turnover, supply chain activity) 

· “Wider impacts” – carbon impacts that are not linked to the economic GVA created by a project (e.g. reductions in fossil fuel usage as a result of new technology, or behavioural changes occurring as a result of an SE funded project).

Carbon Assessment v Economic Assessment

2.7 As a general principle the assumptions used in any economic impact assessment (EIA) should also be used for the carbon impact assessment (CIA).  However, there are certain exceptions.  More details are provided in the subsections below.

Geographical scope

2.8 EIA focuses on the net economic impacts of a project in Scotland. Similarly, a CIA could focus on the carbon impacts in Scotland and this would tie in with the production based Scottish Climate Change Act targets.  However, given that carbon emissions have a global effect, ideally CIA would consider the net global carbon impacts of a project, but this ambition introduces some difficulties:

· The User of the model has to go beyond the analysis in the EIA to consider the global impacts, which introduces inconsistencies between the two approaches.
· There is no established methodological guidance for considering the net global impacts of a project (carbon or economic).

2.9 To illustrate the problem consider the case of a project supporting a new manufacturing facility in Scotland. An EIA considers the impact of this facility on the Scottish economy – e.g. to what extent will it displace activity in other Scottish businesses? A global CIA would need to consider the extent to which this facility would displace activity in other global businesses, and the impact of this displacement on carbon emissions.

2.10 For example, consider the carbon impact of wave power devices exported by a Scottish company. A net global impact assessment would consider what the importer would have done had they not purchased these devices. Would the importer have (a) purchased wave power devices from elsewhere? (b) Purchased alternative renewable energy devices, such as wind turbines? (c) Continued to purchase fuel for existing conventional power plant? Or (d) spent the money on energy efficiency measures? The carbon impact of the exported devices will be different in each case, and could be strongly positive, neutral or strongly negative.

2.11 In response to these difficulties, Users are encouraged to consider global carbon impacts, but it is recognised that in most cases it will be necessary to report GROSS figures for global impacts rather than NET figures. Where gross figures are used this should be clearly stated. Users can also use the model to report Scottish impacts where it would be useful to report against the Scottish Climate Change Act targets.  Again, any assumptions made should be clearly stated.
Persistence
2.12 The number of years a particular carbon impact is expected to persist (e.g. carbon impacts arising from the creation of a new job).
2.13 Persistence factors for economic impacts will usually be provided in the accompanying EIA. For additional guidance on persistence users are referred to the “Persistence of Benefits” section (p25) of the document “RDA evaluation: Practical Guidance on Implementing the Impact Evaluation Framework” released by the Department for Business, Innovation and Skills in December 2009
.  The persistence factors used for economic appraisal should also be used for carbon appraisal unless better data is available on carbon persistence.
2.14 Persistence factors for typical energy efficiency technologies, alternative energy technologies and behavioural measures are available from the Carbon Trust
. For the persistence of new technological developments the user will probably need to rely on evidence from beneficiary companies (and allow for optimism bias). 
Optimism bias

2.15 Optimism bias is a systematic tendency for project appraisers to be overly optimistic. Appraisers tend to overstate future benefits, and understate timings and costs – and thus, potentially, carbon impacts. 
2.16 In most cases optimism bias should already have been taken into account as part of the economic impact assessment.  In these cases no further adjustments for optimism bias are required.  Any additional assumptions made regarding optimism bias over and above that used in the EIA (e.g. applied to sales forecasts received form a beneficiary company) should be noted in the comment box on the relevant page.
Additionality

2.17 The net carbon impact of a project will usually involve adjusting gross figures to net figures. In EIA this calculation is performed by considering the following factors:

· what would have happened anyway (deadweight)

· the extent to which benefits are lost to Scotland (leakage)

· the extent to which benefits are coming at the expense of other Scottish-based businesses (displacement)

· the extent to which one activity is simply substituted for another (substitution)

· the wider effects created through spending on supplies and the spending of wages (multipliers)

2.18 In most cases the User will be able to use net additionality figures from the EIA which incorporate these factors. In other cases the User might need to perform their own assessment of additionality based on gross figures. Guidance on each of the factors above is provided below.

Deadweight: what would have happened anyway
2.19 The model is intended to measure the changes to carbon impacts arising as a result of an SE project. As with the EIA, changes should be measured relative to a baseline that describes what would have happened in the absence of the project. 
2.20 If the scope of the analysis is Scotland then the baseline used in the EIA should be sufficient for the EIA, although additional information might be required (for example, on carbon intensities of alternative activities). If the scope of the analysis is global then the baseline would need to have a global scope beyond that used in the EIA – see the discussion under Geographical scope above.

Leakage: the extent to which benefits (or negative impacts) are retained within Scotland
2.21 If the scope of the analysis is Scotland then the treatment of leakage is unchanged from the EIA. This means, for example, that the carbon savings arising from the use of low-carbon devices exported as a result of this project should not be included in the carbon impact assessment. 

2.22 If the scope of the analysis is global then leakage includes, for example, emission savings arising from exported low-carbon devices (in this case leakage provides a positive global benefit). 
2.23 Note that the definition of leakage relies on a comprehensive accounting system for allocating global carbon emissions. They Kyoto protocol, under which emissions are allocated according to their point of production, provides such a system.
Displacement: the extent to which benefits (or negative impacts) are coming at the expense (or benefit) of other businesses
2.24 If the scope of the analysis is Scotland then the treatment of displacement in the CIA is the same as the EIA. For example, an increase in renewable electricity as a result of a project will lead to displacement of fossil fuel generation
, resulting in carbon savings (this kind of displacement should be picked up in the EIA). Alternatively, a project that encourages output of low-carbon devices could lead to an increase in emissions from the target company, but additional sales of these devices will lead to carbon savings in the Scottish companies that purchase them (this kind of displacement will probably not be picked up in the EIA).
2.25 If the scope of the analysis is global then the assessment of displacement can be tricky, particularly because it will not be accompanied by a global EIA – please see the discussion under Geographical scope above.
Substitution: the extent to which one activity within a business is simply substituted for another
2.26 Since substitution is focused on the target business its consideration in CIA is the same as in the EIA. For example, a project that encourages a company to install renewable energy generation to reduce their electricity bills could substitute for alternative actions that the company would otherwise have taken to implement energy efficiency measures.
Multipliers: the wider effects created through spending on supplies and the spending of wages
2.27 The multipliers used in the EIA allow an estimate the wider economic effects arising from a change in activity in a business sector. Different multipliers are used for output, employment, income and GVA to reflect the different characteristics of a business’s supply chain. For example, a supply chain might be labour intensive (high employment multiplier) but contribute little to GVA (low GVA multiplier). 
2.28 Similar tools can be used to estimate the carbon impact of an increase in turnover within a business sector. GHG multipliers have been developed by Defra as part of their guidance on company GHG reporting
 and are available in the model – see the Turnover sheet below. 
Rebound effect

2.29 The “rebound effect” describes the situation where money saved from resource efficiency measures (for example) is spent on carbon-intensive goods and services, diluting the carbon impact of resource efficiency measures. The rebound effect can work both ways – for example, additional money spent on materials (low carbon or otherwise) could lead to a reduction in purchasing of other carbon-intensive materials. 

2.30 There are few robust estimates of the magnitude of the rebound effect, which will depend on the project in question. Emerging guidance from the Scottish Government suggests that a 40% rebound effect should be included in resource efficiency projects. The opportunity to account for the rebound effect has been incorporated into the model (the default value is 0%).
Attribution

2.31 The model allows attribution of carbon impacts to SE to be determined in one of three ways:

a) SE claims 100% of the carbon impact

b) SE claims a share of the carbon impact, based on their percentage contribution to public funding

c) SE claims a share of the carbon impact, based on their percentage contribution to total (public and private) funding

2.32 CIA attribution will typically follow the approach used in the accompanying EIA, for which SE normally claims a share of the benefits based on their contribution to public funding (option b). 

2.33 However, should the User wish to consider the carbon impacts of projects with significant but uncertain long-term impacts – such as those involving low-carbon technology development – it might be more appropriate to attribute benefits based on SE’s share of total (public and private) funding. The User should discuss these cases with SE.
Valuing carbon impacts

2.34 The model is intended to help users quantify carbon impacts of a project. However, it does not attempt to put a value on carbon impacts by, for example, estimating the marginal social cost of carbon emissions. It would be possible at a later stage to more closely align carbon and economic impact assessment by pricing carbon emissions; for guidance on valuing carbon emissions, please see the HM Treasury Green Book guidance
.

Going beyond the EIA

2.35 Users should take care to note any additional assumptions made which go beyond those used in the EIA. For example: where the user is assessing carbon impacts for elements of a project for which economic impacts have not been assessed in the EIA; or where additional assumptions are made regarding time paths to implementation/commercialisation and product lifecycles.

Benchmark data

2.36 Several of the calculations rely on benchmark data in order to calculate the carbon impact. For example, the Turnover sheet uses typical emissions associated with businesses in a certain SIC code to derive an estimate of the carbon impact of a change of turnover in a particular industry sector. 

2.37 Benchmarks can be useful for calculating impacts in circumstances where detailed information on the activities of target businesses is not available. However, this approach fails to recognise the difference between businesses within a sector, which can sometime be considerable. For example, the Electricity Generation sector covers high-carbon fossil fuel and low-carbon renewable generation. 
2.38 By preference, tools that consider the specific characteristics of the project or business in question are preferred to the use of benchmark data.

Scope of carbon emissions

2.39 The World Business Council for Sustainable Development has developed the GHG Protocol, a widely adopted standard for corporate GHG accounting and reporting
; Defra guidance for companies on measuring and reporting GHG emissions is based on the GHG Protocol
.

2.40 The Protocol defines organisational boundaries to allow a business to distinguish between GHG emitting activities which are attributable to their organisation, and those which are not, and operational boundaries to allow an organisation to define the emissions they own or control and categorise them into different scopes: 
· Scope 1 – Direct GHG emissions: Carbon emissions occurring from sources that are owned or controlled by the company (e.g. emissions from combustion in owned or controlled boilers, furnaces and vehicles). 

· Scope 2 – Electricity indirect GHG emissions: Carbon emissions from the generation of purchased electricity consumed by the company.

· Scope 3 – Other indirect GHG emissions: Carbon emissions which are a consequence of a company's activities, but occur from sources not owned or controlled by the company (e.g. emissions from waste, the extraction and production of purchased materials; and employee travel to and from work).

2.41 The model draws on a wide variety of methodologies and tools that have been developed to account for carbon emissions. Some of these tools cover Scope 1 and 2 emission impacts only, others cover Scope 3, including methods that account for emissions upstream in the supply chain (e.g. embedded emissions associated with purchased goods and services) and downstream in the supply chain (e.g. emissions or emission savings realised by companies purchasing the goods and services offered by a company). 
2.42 It is left to the judgement of the users which of the CIA calculation worksheets should be used for the project in question. However, care should be taken to avoid the following pitfalls:
· False comparison: Comparing two projects for which different Scopes were used in estimating emissions could lead to misleading results. Scope 3 impacts in particular could be positive or negative, and could significantly influence the carbon impact of a project.
· Double-counting: please see the section below.

Double-counting

2.43 In order to provide flexibility to the user, some of the different tools incorporated in the model use different methods to calculate the same thing. For example, the model allows users to estimate the carbon impact of a project based on (a) changes in turnover of target businesses or (b) changes in employment in the target businesses. However both of these approaches rely on benchmark estimates of emissions for a typical business in this sector, and using both approaches would lead to double-counting of carbon impacts.
2.44 The table below indicates where users completing two related calculation sheets run the risk of double-counting emissions. More detail on the nature of this risk and how to avoid it is given in the notes below the table. Users are not prohibited from completing two potentially overlapping calculation sheets since for some projects this may be necessary; it is the responsibility of the user to ensure that double-counting is avoided.
Table 2-1 Potential double-counting between calculations (see table of notes below)
	Category
(relevant chapter numbers in brackets)
	INFRASTRUCTURE DEVELOPMENT
	ADDITIONAL EMPLOYMENT
	TRAVEL AND ACCOMMODATION
	CHEMICAL REACTIONS
	EMBODIED EMISSIONS
	TURNOVER
	BUILDING ENERGY USE
	TOURISM
	FUEL CONSUMPTION
	WASTE AND MATERIALS

	INFRASTRUCTURE DEVELOPMENT (7,8)
	
	
	
	
	1
	
	
	
	
	2

	ADDITIONAL EMPLOYMENT (11)
	
	
	
	
	
	3
	4
	
	
	

	TRAVEL AND ACCOMMODATION (14)
	
	
	
	
	
	
	
	5
	
	

	CHEMICAL REACTIONS (15)
	
	
	
	
	6
	7
	
	
	8
	

	EMBODIED EMISSIONS (16,17)
	1
	
	
	6
	
	9
	
	
	
	10

	TURNOVER (18)
	
	3
	
	7
	9
	
	11
	12
	13
	14

	BUILDING ENERGY USE (19)
	
	4
	
	
	
	11
	
	
	15
	

	TOURISM (20)
	
	
	5
	
	
	12
	
	
	
	

	FUEL CONSUMPTION (21)
	
	
	
	8
	
	13
	15
	
	
	

	WASTE AND MATERIALS (22)
	2
	
	
	
	10
	14
	
	
	
	


Source: SQW

Table 2-2 Notes on Table 2-1
	Note
	Comment

	1
	Embodied emissions in construction materials should normally be recorded in the appropriate infrastructure sheet.

	2
	The Waste sheet includes a calculation of embodied emissions in waste materials. If the Waste sheet is completed for a construction material then embodied emissions for that material should not also be recorded on the infrastructure sheet. 

	3
	Emissions associated with additional long term employment are calculated using benchmark figures for per-capita energy use in different industries. The turnover calculation uses similar benchmark figures for emissions from businesses (including energy use and supply chain emissions) per £ spent in different industries. Including both calculations would double-count the emissions associated with energy use. Given a choice between the two, users should prefer the Turnover sheet, which provides a more comprehensive estimate (including Scope 3 emissions).

	4
	Emissions associated with additional long term employment are calculated using benchmark figures for per-capita energy use in different industries. Including both this and the building energy use calculation will double-count the emissions associated with building energy use. By preference users should use the Building Energy Use (combined with the Fuel Consumption sheet to record process energy use, if necessary) in preference to Employment Energy Use sheet.

	5
	Both the Travel and Accommodation sheet and the Tourism sheet calculate the emissions associated with travel and accommodation. The former should be preferred where disaggregated data on travel and accommodation modes is available; the latter uses benchmark data from Scottish tourism statistics to estimate the impact of a “typical” tourist.

	6
	The Chemical Reactions sheet covers (non-energy) emissions on-site in target businesses. Embodied Emissions covers emissions in the supply chain of target businesses: i.e. these should not overlap if the sheets are used as intended. 

	7
	Emissions from industrial processes will be included in Turnover-based estimates. By preference, use the Chemical Reactions sheet if these are significant and can be quantified.

	8
	Emissions from fuels used to generation energy should be recorded in the Fuel Consumption sheet, not the Chemical Reactions sheet: i.e. these should not overlap if the sheets are used as intended.

	9
	The turnover-based estimate includes embodied emissions. Users should prefer Embodied Emissions, as it provides a more detailed, disaggregated approach.

	10
	The Waste and Materials sheet includes an estimate of embodied emissions. Both sheets can be used for different products; where information is available on waste disposal techniques for a particular product, users should prefer the Waste and Materials sheet.

	11
	The turnover-based estimate incorporates emissions from building energy use. Users should prefer the more disaggregated approach offered by the Building Energy Use sheet if sufficient details are available on other sources of emissions from the target business (e.g. from industrial processes and purchased goods).

	12
	If the target sector includes hotels then emissions from tourist accommodation would be double-counted if both sheets were completed. Users should prefer the Tourism sheet since this provides more detail and includes an estimate of tourist travel emissions.

	13
	The Turnover-based estimate will include emissions associated with “typical” fuel consumption of a business in this sector. Users should prefer the Fuel Consumption sheet, which allows a more detailed breakdown of carbon impact specific to a particular project.

	14
	Embodied emissions in materials are covered in both the Turnover-based estimate and the Waste and Materials sheet. Users should prefer the latter, since it offers a more breakdown of carbon impact specific to a particular project. 

	15
	Fuel consumption used to heat and light a building should be covered in the Building Energy Use sheet. Fuel consumption for other purposes, or changes to fuel consumption (e.g. from fossil fuel to renewable sources), should be recorded in the Fuel Consumption sheet.


Source: SQW

Extending the model

2.45 The model is not exhaustive. There will be activities being financed through, or occurring as a result of, an intervention that cannot be quantified using the model.  However, the principles behind the model can be extended to other activities and in many cases tools will have been developed to do so which can be incorporated into the model. 

2.46 Users wishing to extend the model are directed to the following sources of further information:

· Scottish Government guidance to public bodies in relation to their climate change duties under the Climate Change Scotland Act (under development)
.

· Defra/DECC guidance for businesses and organisations on how to measure and report their greenhouse gas (GHG) emissions
.

· DECC guidance on the valuation of energy use and GHG emissions for appraisal and evaluation
.

· GHG protocol standards for corporate and project GHG accounting, from the World Resources Institute and the World Business Council for Sustainable Development
.
3: Outline of the model
3.1 The model is set up with the following worksheets:
· Cover sheet

· Project Screening sheet

· Project Funding sheet

· Two Results sheets (summary and detailed) that show the quantified carbon impacts related to.

· Infrastructure development
· Employee energy use

· Employee commuting impacts

· Travel and accommodation
· Industrial chemical process emissions

· Embodied emissions in goods and services
· Carbon impacts as a result of increasing company/sector turnover 

· Ongoing energy use in buildings

· Changes in tourist numbers

· Fuel consumption
· Changes in material use and disposal

· A data sheet that holds the relevant source data and references.

3.2 A diagrammatical summary of the model is shown in Figure 3-1.

Figure 3-1 Outline of the model
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Source: SQW
3.3 Throughout the model user input cells are shown in light blue, fixed model assumptions are shown in purple and calculation cells are shown in white.

3.4 The worksheets are unprotected to allow the user to overwrite the calculation cells if necessary for a particular project, though users should take care when editing cells which are not intended for user input.

3.5 There are some calculation sheets that should not be used in combination as this will lead to double-counting of carbon impacts.  Details of which combinations of sheets to avoid using are provided in Table 2-1.
4: Project Screening

4.1 After completing the summary information requested on the cover sheet, users should open the “Project Screening” worksheet. 
4.2 The Project Screening worksheet asks a series of “yes/no” questions.  Users should answer them all.  For all questions answered “yes” users should complete the accompanying calculation worksheet (or sheets). 
4.3 Users will be required to apply their own judgement based on all the relevant information available to them to select appropriate responses to the Project Screening questions. There may be occasions where the activities being considered do not fall under any of the questions in the screening sheet.  This is inevitable given the wide range of activities and funding structures used by SE. This should be noted and reported to the SE model owner so the possibility of extending the model can be considered.
4.4 The remainder of this chapter provides users with guidance to help users answer the Project Screening questions. Note that there is a risk of double-counting carbon impacts when certain combinations of calculation sheets are completed. Users should refer to Table 2-1 for guidance on how to avoid double-counting.
Question 1: Will the project directly fund infrastructure development? 
4.5 Users will be expected to answer “yes” to this question if funding is being requested for any construction work, infrastructure upgrades, ground work, public realm improvements etc.

Question 2: Will the project lead to future infrastructure development?
4.6 Users should only answer yes to this question if there is evidence that the project is intended to lead to investment in specific infrastructure development going forward.  For example, if SE undertakes ground works on a site with the intention of incentivising developers to build on it.  

4.7 However, if it is likely that the project will attract businesses to Scotland, or improve the performance of a company such that it may need to open a new office/unit, then this may not be sufficient in itself to motivate a “yes” response (it is unlikely that there will be sufficient information to attempt quantification of the carbon impacts in this instance).

Question 3: Does the intervention lead to the hiring of new employees and/or safeguarding existing employees during the project delivery period?
4.8 Users should answer “yes” to this question where a project includes funding for any of the following:

· specific posts within the beneficiary company
· employees  to be contracted to SE for the delivery of the project
· contributions to companies to meet employee salaries (e.g. grant funding for R&D employees)

4.9 Note that SE staff are not included in this calculation.

Question 4: Will the project have a long-term impact on employment?
4.10 For this question users should refer to the economic impact assessment for the project. Where there are future jobs projected that are attributed to the project (and for which GVA is being claimed) users should answer “yes” to this question.

Question 5: Will the project lead to SE employee/contractor travel and/or accommodation? 
4.11 Users should answer “yes” to this question where a project includes funding for any specific journeys or overnight trips that will be made by SE employees/contractors during the project delivery period. This may include:
· Visits to companies/project partners

· Attendance at workshops/conferences

4.12 It does not include SE employees commuting to and from their primary place of work.

Question 6: Will the project directly induce any significant travel requirements by external parties?
4.13 This question focuses on the travel and accommodation induced by the project rather than that which is funded directly (covered under Question 5).  

4.14 It should be noted however that Question 6 remains focussed on activities that take place during the Project Delivery period. Projects that may increase travel and accommodation requirements beyond the Project Delivery period should consider these impacts in the appropriate Long Term sheet – e.g. the impact of a one-off event that stimulates tourism during the Project Delivery period would be covered here whereas a project that expects to increase tourist numbers in future years would be covered in the Tourism worksheet.

4.15 Users should consider if any of the following apply and, if so, should answer “yes” to this question:

· The project involves organising workshops/conferences/networking events

· There are project partners who may also be making trips for reasons similar to those presented under Question 5 (e.g. travel to events).

4.16 Travel impacts associated with sub-contractors travelling to and from construction sites are dealt with on the “Project Delivery – Infrastructure – Indirect Impacts” worksheet and should therefore not be included here.
Question 7: Will the project lead to a change in the level of GHG emissions associated with an industrial chemical process?

4.17 Some industrial processes emit greenhouse gases (GHGs) as a result of the chemical reactions involved (for example cement production).  Whilst it is not expected that there will be many projects for which this question is relevant, users should consider whether they are funding any activities that may cause industrial process GHG emissions. 

4.18 Users should answer “yes” to this question if they have evidence to show that delivering the project will impact on the level of GHG emissions released through industrial processes. This may be due to:

· Changes in output from a company undertaking industrial processes that emit GHGs

· Operational changes in a company undertaking industrial processes that emit GHGs

· Use of new technology in a sector that involves industrial processes that emit GHGs

4.19 Note that users should not answer “yes” to this question for emissions related to fuel consumed for energy generation: please refer instead to Questions 11 and 13.

Question 8: Will the project directly involve significant purchases of goods and services?

4.20 If the project is financing significant purchases of equipment, goods and services then users should answer “yes” to this question. 

4.21 If, as a consequence of the project activities, other parties will make significant purchases of equipment, goods and services during the project delivery period then users should also answer “yes”.

4.22 Relevant items include machinery and vehicles, but exclude buildings and infrastructure which are covered under Questions 1 and 2.
Question 9: Will the project involve significant purchases of goods and services beyond the project delivery period?

4.23 If the project will lead to a significant long-term change in the purchase of goods and services then users should answer “yes” to this question. 

Question 10: Will the project lead to a rise in turnover for a company/group of companies/sector?
4.24 Where there is a projected increase in turnover that is attributed to the project (and for which GVA is being claimed) users should answer “yes” to this question. 

4.25 Users should refer to the economic impact assessment for the project. Note that using turnover to estimate emissions can involve double-counting with other impact estimates – please see Table 2-1.
Question 11: Will the project lead to changes in the ongoing use of energy for space heating and lighting in a building?

4.26 Users should answer “yes” to this question if:

· a building has either been wholly or partly funded by SE, and/ or
· a change in energy consuming activities within the building has been wholly or partly funded by SE.
4.27 Specifically, users should answer “yes” to this question if they have answered “yes” to either Question 1 or 2 in relation to a building construction project. 

Question 12: Will the project lead to a change in the number of tourist trips to/within Scotland?
4.28 Users should answer “yes” to this question when they have evidence to show that delivering the project will impact on tourist numbers. An assessment of the size of the expected change in tourist numbers will be required to quantify the carbon impact – if this information is not available then users should still answer “yes” but they will be asked to make reference to this fact in the “user notes” box on the “summary results” worksheet.

Question 13: Will the project lead to changes in the consumption of fuel or electricity? 

4.29 This question is targeted at projects that will either directly or indirectly have a long-term impact on fuel use. For example: 

· projects funding R&D work and product commercialisation of renewable energy or low carbon technologies.  

· Projects that will lead to a transition in fuel use – e.g. projects promoting renewable energy 

· Projects that will lead to improved energy efficiency.

4.30 If there is a clear link between the project outcomes and changes in fuel or electricity consumption then users should answer “yes” to this question.

Question 14: Will the project lead to a change in the amount of waste produced or to the methods used for waste treatment or disposal?
4.31 This question is intended to capture the long term impacts of projects that have an impact on the amount of waste produced or to the disposal or treatment methods used to process waste.

4.32 Users should answer “yes” if there will be changes in waste production (increase or decrease) as a result of the project activities or changes to the way that waste is disposed  of (e.g. anaerobic digestion of organic waste that was previously sent to landfill). 

5: Funding information

5.1 The “Funding” worksheet should be completed for all projects. 

5.2 Users should enter, by year the funding contributions being made by (i) Scottish Enterprise, (ii) Other public sector bodies and (iii) any private sector contributions.
5.3 Users should select the appropriate option from the drop-down menu (% of public funding, % of all funding or 100%). Attribution will typically be determined in the accompanying EIA: SE will normally claim a share of the benefits based on their contribution to public funding. Using the same principle, the quantified carbon impacts should normally be apportioned to SE in proportion to the amount of funding that SE has contributed towards a project relative to total public funds.

5.4 An exception to this rule would be where SE has claimed all of the economic benefits from a project but contributed less than 100% of the project funding: in this case, SE could also claim 100% of the carbon impact.

5.5 Should the User wish to consider the carbon impacts of projects with significant but uncertain long-term impacts – such as those involving low-carbon technology development – it might be more appropriate to attribute benefits based on SE’s share of total (public and private) funding. The User should discuss these cases with SE.

5.6 Please see Chapter 2 for further notes on attribution.

6: Project Delivery – Direct Impacts – Infrastructure 
6.1 This worksheet considers emissions arising from additional construction activity undertaken as a direct result of the project, during the project delivery period. It covers plant emissions (i.e. emissions related to on-site use of construction equipment) and emissions from portable site accommodation. It should be completed by users that have answered “yes” to Question 1.
6.2 There are two calculations within this worksheet. Users should complete all that are considered to be relevant.
Plant emissions

6.3 This calculation uses the Environment Agency’s Construction Calculator “Plant Emissions Estimator” tool.  

6.4 Users need to determine the size of their project based on definitions set out in Table 6-1 and select the appropriate option from the drop-down menu provided in the worksheet.
 Table 6-1 Guidance for assessing project size

	Project Size
	Defining criteria

	Very large
	Construction cost more than £10 million, more than 25 people permanently on site

	Large 
	Construction cost £5 to £10 million, between 16 and 25 people permanently on site

	Medium 
	Construction cost £1.5 to £5 million, between 9 and 15 people permanently on site

	Small
	Construction cost less than £1.5 million, fewer than 8 people permanently on site


Source: Environment Agency Construction Calculator

6.5 Users then need to enter the number of months over which the infrastructure construction work is expected to be carried out.
6.6 Based on benchmark data (developed for the Environment Agency from single case studies) the model will then calculate the CO2 emissions associated with the use of plant for infrastructure projects.

Emissions from portable site accommodation
6.7 The second calculation on this worksheet looks at the carbon emissions from using portable site accommodation.  

6.8 This calculation uses the Environment Agency’s Construction Calculator “Portable site accommodation estimator” tool.
6.9 Users must determine how many accommodation units, and of what size, are expected to be used in the course of delivering the project. Guidance on selecting the appropriate accommodation sizes is provided in Table 6-2 below.

Table 6-2 Guidance for assessing portable accommodation size

	Size of unit
	Defining criteria

	Small
	2 people, 20ft x 10ft

	Medium
	4 people, 28ft x 10ft

	Large
	8 people, 40ft x 14ft


Source: Environment Agency Construction Calculator

6.10 Users must then consider the number of weeks for which portable site accommodation will be in use during the project delivery period.

6.11 Because portable accommodation will use different amounts of energy in winter and summer months the model requires the information to be entered for both seasons separately.  Users should consider whether there will be more work completed in the winter (covering October through to March) or summer (covering April through to September) and split the number of weeks accordingly.

6.12 Once all of the above information has been entered the model will calculate the CO2 emissions associated with the use of portable site accommodation.

7: Project Delivery – Indirect Impacts – Infrastructure  
7.1 This worksheet considers indirect emissions arising from additional construction activity undertaken during the project delivery period. It covers emissions from (a) the commuting of site personnel, (b) embodied emissions in building construction materials and (c) embodied emissions in road or rail construction materials. It should be completed by users that have answered “yes” to Question 1 on the Project Screening worksheet.

7.2 There are three calculations within this worksheet. Users should complete all that are considered relevant and for which data is available.

Site personnel travel emissions (commuting)

7.3 This calculation is based upon the Environment Agency’s Construction Calculator “Personnel Travel Estimator” tool.  

7.4 Users need to decide upon the size of their project based on definitions previously set out in Table 6-1 and select the appropriate option from the drop down menu.

7.5 Users should then enter the duration of the project (in weeks) to enable the model to estimate the total carbon impact of site personnel travelling to and from the project site (the estimate is based upon 400 km per week per person split evenly between a small and medium sized car).

Embodied emissions in building construction materials

7.6 If the project is funding the development of an office or industrial unit of which the floor area is known then it is possible to estimate the embodied emissions in the building construction materials using benchmark data
. 

7.7 It is envisaged that more building types can be analysed as research in this area develops.

7.8 For each relevant building users should select the building type (whether office or industrial) and frame type (options dependant on available data) and enter the floor area of the building in square metres.  If a building is to include both industrial and office space then users should enter this information over two separate rows.

7.9 The model will then use benchmark data to estimate the embodied CO2 emissions in the buildings listed. Users in possession of specific embodied emissions data for the building in question should use this in preference to the benchmark data.
Embodied emissions in road or rail construction materials

7.10 If an infrastructure project includes road or rail construction then it is possible to estimate the embodied emissions in the construction materials using benchmark data provided by Transport Scotland

7.11 Users must determine what type of road/rail infrastructure will be constructed. The options available in a drop down menu are:

· Major road 

· Urban minor road 

· Rural minor road 

· Bridges

· Track (rail)

· Electric infrastructure (rail)

7.12 For each type of road/rail a separate row will be needed. 

7.13 Users should select the appropriate type of infrastructure and enter the estimated number of lane and/or track kilometres to be constructed.

7.14 The model uses Transport Scotland benchmark data to estimate the embodied CO2 emissions from the construction of road and rail infrastructure.
8: Long Term – Direct and Indirect Impacts – Infrastructure Development
8.1 This worksheet considers long-term emissions arising from additional construction activity undertaken beyond the project delivery period as a direct result of the project. It covers direct and indirect infrastructure emissions, as defined below. This worksheet should be completed by users that have answered “yes” to Question 2.

8.2 There are five calculations on the worksheet. Each of the calculations are identical to their counterparts within the Infrastructure “Direct”  and “Indirect” worksheets within the “Project Delivery” section of this model. Guidance on completing this sheet can be found in the previous two chapters:

· Plant emissions – Chapter 6

· Emissions from portable site accommodation – Chapter 6

· Site personnel commuting emissions – Chapter 7

· Embodied emissions in building construction materials – Chapter 7

· Embodied emissions in road or rail construction materials – Chapter 7
8.3 Users should complete all the sections relevant to their project for which information is available.
9: Project Delivery – Direct Impacts – Employee Energy Use
9.1 This worksheet considers emissions arising from additional energy use of a company or sector, based on estimated in increase in employee numbers as a result of a project, during the project delivery period. It uses national benchmark data for energy use per employee in different industrial sectors to estimate the energy-related carbon impact of additional employment (i.e. energy use is assumed to grow in-line with employment). This worksheet should be completed by users that have answered “yes” to Question 3.

9.2 Users must provide information on the number of net additional jobs to be directly supported by project funding – this information will normally be provided in the EIA.

9.3 The model allows for projects that extend as far out as 2030. However, it is expected that, for most projects, only the first few years will be applicable. 

9.4 Users must then indicate the sector(s) in which the jobs will be created.  To do this users should select the most appropriate sector description from those provided in the worksheet and enter the percentage of the new jobs that fall within them.  As most projects are likely to be company or sector specific in most instances one sector should be chosen and 100% entered in the relevant box for each year. In other cases, the user’s judgement should be used (consistent with the approach adopted in the EIA) to determine whether and what proportion of jobs will be created outside the target sector.
9.5 Using the job numbers and sector identification information the model will then calculate the carbon impacts by year relating to energy use by the jobs secured throughout the project delivery period.
9.6 Estimates are derived from a number of sources
 and utilise the following assumptions: 

· that the energy intensity of industrial sectors does not change through time

· that each additional job in an industrial sector has the same energy intensity – in reality there could be a wide range, depending on the business concerned and the efforts they have made to improve their energy efficiency.
10: Project Delivery – Indirect Impacts – Employee Commuting
10.1 This worksheet considers the carbon impact arising from net additional employees commuting to work, during the project delivery period. It should be completed by users that have answered “yes” to Question 3. The format is very similar to the employee energy use worksheet.

10.2 The information on employee numbers by year that has been entered in the “employee energy use” worksheet will automatically feed through to this worksheet.  If, for any reason, the employee energy worksheet has not been completed then users should overwrite the formulae in the appropriate cells with employee number information.
10.3 The model will then calculate the carbon impacts associated with the annual commute of employees based on benchmark data from Scottish travel survey information.  

10.4 The default travel preferences used to calculate commuting benchmark data are presented in light blue data entry cells on the worksheet.  If users have specific reasons to believe that the travel preferences associated with the jobs being created are significantly different to the national averages then there is the option to overwrite the national averages using these light blue cells.  The reasons for doing so should be provided in the “Notes” box.
10.5 Using the job numbers and benchmark travel information the model will then calculate the carbon impacts by year (and total) relating to the commuting of employees in the jobs secured during the project delivery period.

11: Long Term – Direct and Indirect Impacts – Employee Energy Use
11.1 This worksheet considers emissions arising from additional energy use of a company based on the estimated increase in employee numbers as a result of a project, beyond the project delivery period. This worksheet should be completed by users that have answered “yes” to Question 4 (but see caveats below).
11.2 The model allows Users to use national benchmark data to calculate the long term carbon impacts from projects using a number of different but overlapping methods. For example: estimates derived from changes in employment in the target sectors (described in this Chapter); and estimates derived from changes in turnover (described in Chapter 18). A similar consideration applies to estimates of emissions arising from building energy use (Chapter 19): these could also overlap with emission estimates derived from turnover and employment. 

11.3 Please refer to Table 2-1 for guidance on how to avoid double-counting.
11.4 The format of this worksheet is similar to the Project Delivery employee energy use worksheet described in Chapter 9.
11.5 The number of years to be assessed should be equal to the number of years assessed for economic impact assessment purposes.

11.6 For information on selecting the appropriate persistence factors to be applied to the job numbers (if this is not provided in the EIA) users are referred to the “Persistence of Benefits” section (p25) of the document “RDA evaluation: Practical Guidance on Implementing the Impact Evaluation Framework” released by the Department for Business, Innovation and Skills in December 2009
.
11.7 Users must then indicate the sector(s) in which the jobs will be created in order for the model to calculate employment impacts – please see section 9 for details.
12: Long Term – Direct and Indirect Impacts – Commuting

12.1 This worksheet considers the carbon impact arising from net additional employees commuting to work, beyond the project delivery period. It should only be completed by users that have answered “yes” to Question 4. Note that this source of long-term emissions is not covered by any of the other calculation sheets so there is no risk of double-counting with other sheets.
12.2 The format of the worksheet is identical to the equivalent Project Delivery sheet – please see Chapter 10 for guidance on how to complete this sheet.
13: Project Delivery – Direct Impacts – SE Travel and Accommodation
13.1 This worksheet considers the carbon impact arising from travel and accommodation of SE employees or contractors on trips connected to the project, during the project delivery period. Users should complete this worksheet if they have answered “yes” to Question 5 on the Project Screening worksheet.

13.2 This sheet contains one table for inputting travel and accommodation requirements. The table has the following user input columns:

· Purpose of trip – note what the annual travel and/or accommodation requirements are in relation to.  For example, “company visits”, “trip to international conference” etc. (for reference only).
· Mode of transport – users should use a different row for each mode of transport expected to be used for each trip purpose.  For example, if it is expected that 50% of a team will travel to London by train for a conference and 50% will fly, then two rows will be required for the same trip. Where a trip involves more than one mode of transport (e.g. plane followed by train) users should use their best judgement to decide whether to focus only on the longer leg of the journey or to profile both aspects (by adding an additional row to the trip). The “Car” option should be used where the traveller is expected to be the only occupant of the car; the “Car passenger” option should be used where they are expected to be a passenger.
· Number SE employees/contractors – enter the estimated number of employees using the mode of transport selected for the trip.

· Number of visits – select the number of times a particular trip is likely to take place in a year.  For an annual conference this would be “1” but for company visits there could be multiple trips in any one year.

· Distance (km) – enter the average distance travelled in kilometres (using return journeys where appropriate).  For UK road distances users are referred to the AA route planner tool
 for guidance. Other on line distance calculator tools can also be consulted as appropriate
.
· No of bed nights – if there is overnight accommodation associated with a trip users should enter the number of nights that the trip will last for (remembering that a 4 day trip is only likely to require 3 bed nights). If no overnight accommodation is required this cell can be left empty.

· Type of accommodation – where overnight accommodation is required, the type of accommodation to be used should be selected from the drop down menu provided. Again, if different types of accommodation are used on the same trip then the User will need to add a new row for each.
13.3 If, after considering all of the likely SE travel and accommodation requirements for a one year period, users consider that the annual profile created is likely to be very similar for each subsequent year that the project is delivered then users should enter the length of the project (in years) in the “number of years profiled” column (column N on the worksheet which is set to “1” as default). Otherwise, a new row (or rows) can be added to cover travel requirements in subsequent years.
13.4 The model uses benchmark information for travel and accommodation choices to calculate the total carbon impacts relating to the SE travel and accommodation requirements for the project delivery period.
14: Project Delivery – Indirect Impacts – Other Travel and Accommodation

14.1 This worksheet considers the carbon impact arising from travel and accommodation of people other than SE employees or contractors on trips connected to the project, during the project delivery period (for example, travel of attendees to sponsored events). Users should complete this worksheet if they have answered “yes” to Question 6 on the Project Screening worksheet.

14.2 The sheet follows the same format as the “SE Travel and Accommodation” worksheet – please refer to Chapter 13 for guidance on how to complete this worksheet.

15: Long Term – Direct and Indirect Impacts – Chemical reactions
15.1 This worksheet considers changes in the emissions arising from industrial processes (chemical reactions) as a result of the project, both during and beyond the project delivery period. Users should complete this worksheet if they have answered “yes” to Question 7.

15.2 Note that this sheet is not intended to record emissions from fuel consumed for energy generation; this should be captured in the Fuel Consumption sheet.

15.3 Due to the bespoke nature of industrial processes there is no benchmark data available on CO2e emissions by sector or process. Therefore this worksheet relies upon the user having information on changes in the amount of gases being produced on an annual basis by the company/sector (in Tonnes) that the project is supporting, and the persistence of any changes. If this information is not available then no quantification of the carbon impacts can be carried out.

15.4 Table 15-1 is reproduced from the Defra / DECC Greenhouse Gas Conversion Factors for Company Reporting and indicates the major industries that are likely to produce such emissions. 

Table 15-1 Summary of the GHGs likely to be produced from industrial processes

	Process
	GHG

	
	CO2
	CH4
	N2O
	PFC
	SF6
	HFC

	Mineral Products
	Cement Production
	 
	 
	 
	 
	 
	 

	
	Lime Production
	 
	 
	 
	 
	 
	 

	
	Limestone Use 
	 
	 
	 
	 
	 
	 

	
	Soda Ash Production and Use
	 
	 
	 
	 
	 
	 

	
	Fletton Brick Manufacture 
	 
	 
	 
	 
	 
	 

	Chemical Industry
	Ammonia
	 
	 
	 
	 
	 
	 

	
	Nitric Acid
	 
	 
	 
	 
	 
	 

	
	Adpic Acid
	 
	 
	 
	 
	 
	 

	
	Urea
	 
	 
	 
	 
	 
	 

	
	Carbides
	 
	 
	 
	 
	 
	 

	
	Caprolactam
	 
	 
	 
	 
	 
	 

	
	Petrochemicals
	 
	 
	 
	 
	 
	 

	Metal Production
	Iron, Steel and Ferroalloys
	 
	 
	 
	 
	 
	 

	
	Aluminium
	 
	 
	 
	 
	 
	 

	
	Magnesium
	 
	 
	 
	 
	 
	 

	
	Other Metals
	 
	 
	 
	 
	 
	 

	Energy Industry
	Coal mining
	 
	 
	 
	 
	 
	 

	
	Solid fuel transformation
	 
	 
	 
	 
	 
	 

	
	Oil production
	 
	 
	 
	 
	 
	 

	
	Gas production and distribution
	 
	 
	 
	 
	 
	 

	
	Venting and flaring from oil/gas production
	 
	 
	 
	 
	 
	 

	Other
	Production of Halocarbons
	 
	 
	 
	 
	 
	 

	
	Use of Halocarbons and SF6
	 
	 
	 
	 
	 
	 

	
	Organic waste management
	 
	 
	 
	 
	 
	 


Source: September 2009 Defra / DECC Greenhouse Gas (GHG) Conversion Factors for Company Reporting  

15.5 If any of the above processes are being supported by the intervention then information should be sought from the relevant companies to establish the relevant GHG emissions and potential amounts likely to be emitted (or emissions avoided) as a result of the activities being funded.

15.6 If a company is a large emitter it will be listed in the Scottish Pollutant Release Inventory (SPRI) managed by the Scottish Environment Protection Agency (SEPA). This database provides information on the annual mass releases of specified pollutants to air, water and land from SEPA-regulated industrial sites
.

15.7 Once this information has been collated the worksheet should be completed as follows:

· One row is required for each GHG associated with each industrial process under consideration. 

· In the “GHG” column the relevant GHG associated with the process should be selected from the drop down list provided.

· For each GHG, the expected annual change in the amount of the GHG emitted as a result of the project should be entered in the third column: increases in GHGs should be entered as POSITIVE numbers and reductions in GHGs as NEGATIVE.

· The user should enter the persistence of any change into the appropriate column. See the discussion on persistence in Chapter 2 for more guidance.
· Users should repeat this exercise for each industrial process for which a carbon impact is expected to be impacted by the project.

16: Project Delivery – Indirect Impacts – Embodied Emissions
16.1 This worksheet considers the embodied emissions associated with goods and services purchased as a result of this project, during the project delivery period (i.e. emissions occurring in the supply chain for purchased goods and services). Users should complete this worksheet if they have answered “yes” to Question 8. 
16.2 The worksheet calculates “cradle to gate” embodied emissions based on information provided by users on (i) the type of material being purchased and (ii) the change in the weight of the material being purchased (in Tonnes) as a result of this project. A REDUCTION in materials purchased (e.g. as a result of a resource efficiency project) should be recorded as a NEGATIVE number of items purchased.
16.3 If the project results in a change in the volume of procurement of a range of materials, and if data is available, then a new row can be added for each material.
16.4 Some manufacturers can provide their own assessments of the embodied emissions within their goods and services.  Where this information is available users can enter the embodied emissions per item in the appropriate column (adding an explanatory note in the comment box). If provided, this data should be used in preference to the benchmark estimate.
16.5 Users can specify a value for the rebound effect: a decrease in carbon impact resulting from the expenditure of money saved on resource efficiency (or money spent on increased purchases of materials) – see section 2 for details. The default is 0%.
16.6 Note that this sheet currently deals with embodied emissions of physical materials (i.e. goods); it could be extended to include the emissions associated with services if reliable data becomes available. In the meantime, manual input can be used to incorporate the embodied emissions from services, if data is available.
16.7 Note that any change in wasted material considered in the WASTE sheet should be subtracted from the value inputted to this sheet, to avoid double-counting. For example, if a project results in a company purchasing an additional 100 tonnes and wasting an additional 10 tonnes of material then +10 tonnes should appear in the WASTE sheet and +90 tonnes in the EMBODIED EMISSIONS sheet.

17: Long term – Direct and Indirect Impacts – Embodied Emissions
17.1 This worksheet considers the embodied emissions associated with goods and services purchased as a result of this project beyond the project delivery period (i.e. emissions occurring in the supply chain for purchased goods and services). 

17.2 Users should complete this worksheet if they have answered “yes” to Question 9.

17.3 This worksheet is almost identical to the previous worksheet, which calculates embedded emissions during the project delivery period – please see Chapter 16 for guidance on how to complete this sheet. The only difference between the two sheets is the addition of a time dimension: instead of using a single cell to record the number of additional items purchased as a result of this project, the User should record the expected change in the material purchased against the appropriate year.
17.4 Note that users should avoid double-counting emissions associated with waste and infrastructure development: see Table 2-1 for details.

18: Long Term – Direct and Indirect Impacts – Turnover
18.1 This worksheet considers changes in emissions associated with turnover growth in a company or sector. It uses national benchmarks for the current emissions intensity of industrial sectors (including embodied emissions) and assumes that emissions increase proportionally with turnover growth.
18.2 Users should refer to Table 2-1 to determine when they should use this worksheet.

18.3 Users must provide information on the value of additional turnover expected to be created as result of the project. The number of years to be assessed and the turnover estimates used will normally be taken from the EIA. However, please note the following:

· The turnover figures provided to the model must be exclusive of VAT
· Additional turnover generated during project delivery should be included
· The turnover before the application of output multipliers should be used. 

18.4 The reason for the second requirement is that the calculation captures the emissions in a company’s supply chain arising from increased expenditure in its business sector. Incorporating an output multiplier would involve double-counting activity in the supply chain. 
18.5 The data used to do this calculation comes the “indirect emissions from the supply chain” (Annex 13) of the September 2009 GHG conversion factors released by Defra
. 

18.6 The numbers should be provided in a net non-cumulative format (i.e. additional annual turnover after economic deadweight, displacement, leakage and substitution have been accounted for, and exclusive of VAT).  

18.7 Users must then indicate the sector(s) in which the additional turnover will be generated.  Select the most appropriate sectors from those provided in the worksheet and enter the percentage of the new turnover that falls within each, for each year (columns should add to 100%).  As most projects are likely to be company or sector specific, in many cases it may be that only one sector is relevant – in this case “100%” should entered in the user input box for the appropriate sector for each year. However, note that the use of a multiplier greater than 1.0 in the EIA implies that the turnover impact has spread beyond a single sector.
18.8 Using the turnover data and sector identification information the model will then calculate the carbon impacts by year (and total) relating to the estimated life cycle emissions from the additional economic activity to be undertaken. 

18.9 Note that emissions intensity figures are based on 2004 data. Subsequent and likely future changes in business supply chains and the energy mix will render these figures increasingly out-of-date, particularly for long-term projections.

19: Long Term – Direct and Indirect Impacts – Buildings Energy Use
19.1 This worksheet considers long-term emissions associated with the energy used in buildings constructed as a result of the project. Users should refer to Table 2-1 to determine when they should use this worksheet.  
19.2 The worksheet comprises of two separate calculation tables:
· Building energy use – non industrial buildings
· Building energy use – industrial buildings – heat and light
19.3 Users should use the calculation tables that are relevant to their project.

Building energy use – non industrial buildings
19.4 This section considers the energy used for heating, lighting and ventilation in non-industrial buildings. 

19.5 In the first column users should list all of the relevant buildings.

19.6 Alongside each building users should select the appropriate building type from the drop-down list provided. The “building type” options are defined in Table 19-1 below.
Table 19-1 Building types for the “building energy use” carbon impact calculations
	Building type
	Definitions/description

	Office - naturally ventilated - cellular - typical
	Naturally ventilated - cellular = A simple building, often (but not always) relatively small and sometimes in converted residential accommodation. Typical size ranges from 100 m2 to 3000 m2. The buildings often have a domestic approach, with individual windows, lower illuminance levels and local light switches and heating controls helps to match the operation with the needs of occupants. There also tend to be few common facilities. Catering often consists of the odd sink, refrigerator and kettle.

Typical = Office energy consumption patterns are likely to be consistent with median values of data collected in the mid-1990s from a broad range of occupied office buildings.

	Office - naturally ventilated - cellular - good practice
	Naturally ventilated – cellular = as above

Good practice = lower energy consumption is likely to be achieved using widely available and well-proven energy-efficient features and management practices. 

	Office - naturally ventilated - open plan - typical
	Naturally ventilated - open plan = Largely open-plan but with some cellular offices and special areas. Typical size ranges from 500 m2 to 4000 m2. This type is often purpose built, sometimes in converted industrial space. Illuminance levels, lighting power densities and hours of use are often higher than in cellular offices. There is more office equipment, vending machines etc, and more routine use of this equipment. Lights and shared equipment tend to be switched in larger groups, and to stay on for longer because it is more difficult to match supply to demand
Typical = as above

	Office - naturally ventilated - open plan - good practice
	Naturally ventilated - open plan = as above
Good practice = as above

	Office - air conditioned (standard) - typical
	Air conditioned (standard) = Largely purpose-built and often speculatively developed. Typical size ranges from 2000 m2 to 8000 m2. This type is similar in occupancy and planning to naturally ventilated open-plan offices, but usually with a deeper floor plan, and tinted or shaded windows which reduce daylight still further. These buildings can often be more intensively used. 
Typical = as above

	Office - air conditioned (standard) - good practice
	Air conditioned (standard) = as above
Good practice = as above

	Office - air conditioned (prestige) - typical
	Air conditioned (prestige) = A national or regional head office, or technical or administrative centre. Typical size ranges from 4000m2 to 20 000 m2. This type is purpose-built or refurbished to high standards. Plant running hours are often longer to suit the diverse occupancy. These buildings include catering kitchens (serving hot lunches for about half the staff); air-conditioned rooms for mainframe computers and communications equipment; and sometimes extensive storage, parking and leisure facilities. 

Typical = as above

	Office  - air conditioned (prestige) - good practice
	Air conditioned (prestige) = as above

Typical = as above

	Laboratory - typical
	Laboratory = Fossil fuel fired boilers provide heating to most areas of the laboratory. Not normally air conditioned. House only basic laboratory equipment, principally:

· Fume cupboards, incubators, centrifuges, microscopes, sterilisers/dishwashers

· Refrigerated storage (typically 15-20 freestanding appliances and 1 walk-in cold store per 1,000 m2 of floor area).

· Little, or no, energy intensive specialist equipment is included.

Typical = Laboratory energy consumption patterns are likely to be consistent with median values of data collected in the mid-1990s from a broad range of occupied government laboratory buildings.

	Laboratory - good practice
	Laboratory = as above
Good practice = lower energy consumption is likely to be achieved using widely available and well-proven energy-efficient features and management practices.

	Retail unit
	Retail unit = unit developed for the sale of goods and services in small quantities directly to consumers.  

	Hotel
	Hotels = Users can select the hotel type by star rating or use an average benchmark.

	Warehouse
	Warehouse = generally naturally ventilated, single storey of height approx 4.0 m. Comprises mostly a single open space, with a toilet in one corner hence there is a small hot water demand, mainly for hand washing.


Source: SQW, based on Scottish Government and Co-op data
19.7 If the building type does not fall into one of the categories listed above then Users should ensure that this is noted in the Notes box.
19.8 Users should then enter the estimated floor area for each building, and the number of years that the long term assessment is to be carried out (in the “No. of years profiled” cell).  This should normally be equal to the number of years considered in the EIA.

19.9 If a building is to include both industrial and office space then users should enter this building twice – once in the non-industrial building table described above and once in the industrial building table described below.  

19.10 Note that the data available is derived from typical figures for building gas and electricity usage from 2000 to 2009. The figures derived will not be representative for buildings which are (for example) unconnected to the gas grid, or buildings that use other energy sources, such as heating oil or renewable electricity. Subsequent changes in the energy mix will render these figures increasingly out-of-date, particularly for long-term projections.

Building energy use – industrial buildings – heat and light
19.11 This section considers the energy used for heating and lighting in industrial buildings: structures that are used by industry to store raw materials or manufacture products.

19.12 In the first column users should list all of the buildings for which this worksheet is relevant. 
19.13 Users should then select the most appropriate type of industrial building from the options provided in the drop-down menu. The options are provided in Table 19-2 below alongside descriptions to help users choose appropriately.

Table 19-2 Industrial building types for the “building energy use” carbon impact calculations
	Building type
	Description

	Light industrial - up to 5000 square metres 
	Light industrial = The vast majority of industrial buildings are lightweight. Majority are metal framed, may have simple roof structures on open frames.
Up to 5000 square metres – use for buildings with a floor area of less than or equal to 5000 square metres

	Light industrial - over 5000 square metres 
	Light industrial = as above
Over 5000 square metres = use for buildings with a floor area of more than 5000 square metres

	Medium industrial - up to 5000 square metres 
	Medium industrial = older industrial sites, particularly those based in old mill premises, may have medium-weight buildings (e.g. single-storey buildings of masonry or concrete with solid partitions). Medium-weight buildings require longer pre-heat periods, which will increase the energy consumption
Up to 5000 square metres = as above

	Medium industrial - over 5000 square metres 
	Medium industrial = as above
Over 5000 square metres = as above


Source: SQW, based on Co-op data
19.14 If a building is to include both industrial and office space (beyond the small amount of office space that may be expected as standard in an industrial building) then users should enter this building twice – once in the non-industrial building table described above and once in the industrial building table.

19.15 Users should then enter the estimated floor area of each industrial building and the number of years that the long term assessment is to be carried out (in the “No. of years profiled” cell).  This should be equal to the number of years assessed in the EIA.

19.16 The caveats mentioned in the previous section on non-industrial building energy use also apply here.

20: Long Term – Wider Impacts – Tourism

20.1 The worksheet allows users to estimate the carbon impacts arising as a result of the changes to tourism activity in Scotland induced by a project. It focuses on emissions related to tourists’ travel to and from Scotland and their accommodation. Food, shopping and other leisure activities (including internal travel) are not covered; internal travel can be included in the “Travel and accommodation” sheet. ‘Tourism activity’ is defined as a stay of one or more nights away from home for holidays, visits to friends or relatives, business/conference trips or any other purposes except such activities as boarding education or semi-permanent employment. Users should complete this worksheet if they have answered “yes” to Question 12.

20.2 Users will need to have completed an assessment of the expected annual change in tourism activity (positive or negative) induced by a project.

20.3 The number of years to be assessed should match the persistence used in the EIA.

20.4 Users can enter information on changes in tourist trip numbers in one of two different ways.

Method 1
20.5 This method uses data on the average carbon impact per tourist trip, adjusted for the location from which tourists are travelling.  Users will need to complete an assessment of the change in tourist trip numbers based on whether they are:

· Trips completed by non-Scottish UK residents (trips starting within the UK but outside Scotland)

· Trips completed by Scottish residents (starting within Scotland)

· Trips completed by overseas visitors (trips starting from outside the UK)

20.6 For each year of assessment users should enter the expected net change in the number of trips in rows 5 to 7 of the worksheet. Increases in tourist trip numbers should be entered as POSITIVE numbers and decreases as NEGATIVE.

OR Method 2
20.7 This method uses a single average carbon impact per tourist trip independent of where the trips originated. Users will only need annual total figures for the expected changes in tourist trip numbers. For each year of assessment users should enter the expected net change in the number of trips in row 10 of the worksheet. Increases in tourist trip numbers should be entered as POSITIVE numbers and decreases as NEGATIVE.

20.8 The model uses data on the typical carbon impact per tourist trip to calculate the total carbon impacts relating to the long term changes in tourist trip numbers.

20.9 The carbon impact per tourist trip average data has been calculated using: Defra transport emission factors for 2009; accommodation emission factors from a variety of sources
 and VisitScotland 2005 travel survey statistics for the Edinburgh and Lothians region
.

21: Long Term – Wider Impacts – Fuel consumption
21.1 This worksheet considers the carbon impact associated with long-term changes in fuel and electricity consumption arising as a result of this project (for example, resulting from the development and sale of a new low-carbon technology). Users should complete this worksheet if they have answered “yes” to Question 13.

21.2 Users should be careful not to double-count emissions associated with turnover, employment, building energy use and industrial processes, which are covered in other worksheets – see Table 2-1 for details.
21.3 Enter the name of the technology or measure under consideration and a brief description of what it does (or is intended to do) in the box at the top of the worksheet.

21.4 Select a fuel type from the drop-down list. The units and carbon intensity appropriate to the fuel type are selected automatically. 
Table 21-1 Fuel selection options, units and emission factors used in the Fuel Consumption worksheet

	Fuel
	Required units in the model
	Carbon intensity, tCO2e/unit

	Aviation Turbine Fuel 
	Tonnes
	3.182

	Coal 
	Tonnes
	2.338

	Diesel
	Tonnes
	3.201

	Grid electricity
	MWh
	0.430

	Fuel Oil
	Tonnes
	3.230

	Gas Oil
	Tonnes
	3.498

	LPG
	Litres
	0.0015

	Natural Gas
	kWh
	0.1840

	Petrol
	Litres
	3.172

	Wood Pellets
	Tonnes
	0.122


Source: SQW

21.5 Users then need to input the estimated changes in fuel usage arising from the measures. They can do this by providing an estimate of the net increase or reduction in fuel use for each year of the assessment period, using the indicated units. NEGATIVE numbers represent a DECREASE in fuel usage, POSITIVE numbers represent an INCREASE. As for all other long-term worksheets, be guided by the persistence period used in EIA.
21.6 Changes in consumption of renewable resources (such as wind electricity generation) can be recorded in the spreadsheet by direct user input. These sources are assumed to have a carbon intensity of zero (although the user can input their own value) and so will not affect the carbon impact of the project – except in so far as they alter the consumption of (for example) grid electricity, which should be recorded separately on its own row in the spreadsheet.

21.7 In some cases users will have to calculate the changes in fuel consumption associated with the project. This calculation will be bespoke – and completely dependant on the technology involved. Two examples to assist thinking about this calculation are provided in Table 21-2.

Table 21-2 Examples of fuel displacement calculations for the Fuel Consumption worksheet 
	Example
	Description

	Development of a tidal energy device
	An innovative tidal energy device has a rated capacity of 5 MW and an expected capacity factor of 30%.  If operational for a full year the amount of renewable electricity one unit will be able to generate (hence displacing an equivalent amount of grid electricity) would be 13,200 MWh.

	Development of a technology to reduce diesel use in lorries
	Device B, when incorporated into diesel engines, is estimated to increase the efficiency of the engine by 5%.  Assuming a lorry currently averages 2.5 kilometres per litre and travels 48,000 kilometres per year (based on Department for Transport statistics). Then the total annual fuel reduction would be approximately 960 litres of diesel. 

Litres of diesel will need to be converted to Tonnes for use in the model. Conversion factors are available in Defra’s 2009 GHG conversion factors (Annex 11 and 12).

1,199 litres = 1 tonne of diesel, therefore each device when built into a lorry engine will save approximately 0.8 Tonnes of diesel per year.


Source: SQW
21.8 Users can specify a value for the rebound effect: a decrease in carbon impact resulting from the expenditure of money saved on resource efficiency (or money spent on increased purchases of materials) – see section 2 for details.
22: Long Term – Wider Impacts – Waste
22.1 This worksheet considers the carbon impact associated with changes in waste production and the disposal of waste materials arising as a result of this project.  Users should complete this worksheet if they have answered “yes” to Question 14.
22.2 Users should attempt to complete this worksheet where:
· Estimates are available for changes in the amount of waste produced, and/or
· Estimates are available for changes in waste disposal or treatment methods.
22.3 Changes in the amount of waste produced should be recorded in column C, with POSITIVE values used to indicate an INCREASE in waste production.

22.4 Changes in waste disposal or treatment methods should be recorded in the subsequent columns, with POSITIVE values used to indicate in INCREASE in the amount of waste being disposed of by a particular method. Grey cells indicate invalid disposal/treatment methods.
22.5 Within each row, the value in column C should equal the sum of columns D to I. This is because any net change in waste disposal by different methods has to add up to an equivalent increase or decrease in waste production. 
22.6 For example, a reduction in paper waste of 10 tonnes would be entered as -10 in column C and, if previously disposed of to landfill, as -10 in column I.

22.7 Column C is used to calculate the embodied emissions in waste of different types. Users should take care not to double-count these emissions with the material considered in the project delivery and long-term embodied emission sheets, described in Chapters 16 and 17 of this guide. For example, if a project results in a company purchasing an additional 100 tonnes and wasting an additional 10 tonnes of material then +10 tonnes should appear in column C of the WASTE sheet and +90 tonnes in the EMBODIED EMISSIONS sheet. Table 2-1 provides more guidance on how to avoid double-counting emissions.
22.8 Users can specify a value for the rebound effect: a decrease in carbon impact resulting from the expenditure of money saved on resource efficiency (or money spent on increased purchases of materials) – see section 2 for details.

23: Results

23.1 There are two results sheets in the model; a summary sheet (with charts) and a detailed results sheet.

Summary results
23.2 The summary results worksheet includes six tables. 

23.3 The top three tables provide a breakdown of SE’s share of Project Delivery and Long Term carbon impacts by sub-category, after taking into account the amount of funding SE has put towards a project. The results are summarised in a chart, as shown below. The impact in terms of tonnes of carbon saved per £ invested by SE is recorded in the third table.
Figure 23-1 Example of results from Tables 1 and 2 on the summary results page
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Source: SQW
23.4 The next three tables provide a breakdown of the total quantified Project Delivery and Long Term carbon impacts associated with a project irrespective of SE funding contributions, alongside an associated chart. The impact in terms of tonnes of carbon saved per £ invested form all sources of funding is also reported.
23.5 The summary results page includes two boxes for “user notes”.

23.6 The first “user notes” box should be used to list any significant assumptions used throughout the model.  In order to make the list users should review any “notes” that accompany the calculation worksheets that may have a significant effect on the results and should also include any broader assumptions about the project that may be relevant.

23.7 The second “user notes” box should be used to list any carbon impacts that have been identified but, due either to insufficient data availability, or lack of functionality within the model, have not been quantified.  Wherever possible, users should attempt to clarify the expected relevant importance of each non-quantified impact compared to those that have been quantified.
23.8 The comments in each of the calculation sheets are also presented at the bottom of the Summary sheet.
Detailed results
23.9 The detailed results page shows users all of the carbon impact totals from the calculation worksheets. The top table provides SE’s share of carbon impacts and the lower table provides the total quantified carbon impacts. Columns showing the breakdown of impacts by year (only available for some calculations) have been hidden by default in order to simplify the sheet, but can be unhidden if desired.
� Found at: � HYPERLINK "http://www.berr.gov.uk/files/file54095.pdf" ��http://www.berr.gov.uk/files/file54095.pdf� 


� � HYPERLINK "http://www.carbontrust.co.uk/SiteCollectionDocuments/marketing/Persistence-Factor-Model-Methodology.pdf" ��http://www.carbontrust.co.uk/SiteCollectionDocuments/marketing/Persistence-Factor-Model-Methodology.pdf� 


and � HYPERLINK "http://www.carbontrust.co.uk/SiteCollectionDocuments/marketing/Persistence-Factor-Model-Taxonomy.pdf" ��http://www.carbontrust.co.uk/SiteCollectionDocuments/marketing/Persistence-Factor-Model-Taxonomy.pdf� 


� This assumes electricity demand is inelastic and that renewable power displaces the marginal fossil fuel plant (following Defra guidance). The conventional generator could be located anywhere on the UK grid, but for the sake of argument let’s assume it’s in Scotland.


� � HYPERLINK "http://www.defra.gov.uk/environment/business/reporting/pdf/ghg-guidance.pdf" ��http://www.defra.gov.uk/environment/business/reporting/pdf/ghg-guidance.pdf� 


� � HYPERLINK "http://www.hm-treasury.gov.uk/data_greenbook_index.htm" ��http://www.hm-treasury.gov.uk/data_greenbook_index.htm� 


� � HYPERLINK "http://www.wbcsd.ch/templates/TemplateWBCSD1/layout.asp?MenuId=Mjc3" ��http://www.wbcsd.ch/templates/TemplateWBCSD1/layout.asp?MenuId=Mjc3� 


� � HYPERLINK "http://www.defra.gov.uk/environment/business/reporting/pdf/ghg-guidance.pdf" ��http://www.defra.gov.uk/environment/business/reporting/pdf/ghg-guidance.pdf� 


� � HYPERLINK "http://www.scotland.gov.uk/Topics/Environment/climatechange/scotlands-action/climatechangeact/publicsector" ��http://www.scotland.gov.uk/Topics/Environment/climatechange/scotlands-action/climatechangeact/publicsector� 


� � HYPERLINK "http://www.defra.gov.uk/environment/business/reporting/index.htm" ��http://www.defra.gov.uk/environment/business/reporting/index.htm� 


� � HYPERLINK "http://www.decc.gov.uk/en/content/cms/statistics/analysts_group/analysts_group.aspx" ��http://www.decc.gov.uk/en/content/cms/statistics/analysts_group/analysts_group.aspx� 


� � HYPERLINK "http://www.ghgprotocol.org/standards" ��http://www.ghgprotocol.org/standards� 


� Found at: � HYPERLINK "http://www.environment-agency.gov.uk/business/sectors/37543.aspx" ��http://www.environment-agency.gov.uk/business/sectors/37543.aspx� 


� Found at: � HYPERLINK "http://www.environment-agency.gov.uk/business/sectors/37543.aspx" ��http://www.environment-agency.gov.uk/business/sectors/37543.aspx� 


� The data has been extracted from a study called “wood based building materials and atmospheric carbon emissions” by A.H Buchanan and S.B Levine (1999) Environmental science and Policy 2 Pg 427-437.


� Found at: � HYPERLINK "http://www.transportscotland.gov.uk/stag/td/Part2/Environment/7.4.2.7" ��http://www.transportscotland.gov.uk/stag/td/Part2/Environment/7.4.2.7�	


� Heat and Energy Mapping and Decentralised Energy Feasibility Study: Phase 1 – Halcrow technical note, Table 3-2 and � HYPERLINK "http://www.defra.gov.uk/environment/business/reporting/conversion-factors.htm" ��http://www.defra.gov.uk/environment/business/reporting/conversion-factors.htm� (Sept 2009)


� Found at: � HYPERLINK "http://www.berr.gov.uk/files/file54095.pdf" ��http://www.berr.gov.uk/files/file54095.pdf� 


� Found at: � HYPERLINK "http://www.theaa.com/route-planner/index.jsp" ��http://www.theaa.com/route-planner/index.jsp� 


� There are a number of flight distance calculator tools – for example: � HYPERLINK "http://www.travelhappy.co.uk/mytrip/" ��http://www.travelhappy.co.uk/mytrip/� 


� � HYPERLINK "http://www.sepa.org.uk/air/process_industry_regulation/pollutant_release_inventory.aspx" ��http://www.sepa.org.uk/air/process_industry_regulation/pollutant_release_inventory.aspx�


� Found at: � HYPERLINK "http://www.defra.gov.uk/environment/business/reporting/conversion-factors.htm" ��http://www.defra.gov.uk/environment/business/reporting/conversion-factors.htm� 


� Travel emissions for trips completed by Scottish residents are estimated using typical journeys of Scottish tourists travelling to Edinburgh, based on the Edinburgh Visitor Survey 2004-05


� Data sources for accommodation emission impacts included: Environmental initiatives by European Tourism Businesses, 2006. Found at: � HYPERLINK "http://sutour.ier.uni-stuttgart.de/englisch/downloads/sutour_lores_en.pdf" ��http://sutour.ier.uni-stuttgart.de/englisch/downloads/sutour_lores_en.pdf�. Energy Consumption in the United Kingdom, 2001. Found at: � HYPERLINK "http://www.berr.gov.uk/files/file11250.pdf" ��http://www.berr.gov.uk/files/file11250.pdf�. Global environmental consequences of tourism, S. Gossling. Global Environmental Change, Volume 12, Number 4, December 2002.


� Found at: � HYPERLINK "http://www.edinburgh.gov.uk/internet/Attachments/Internet/Business/Economic_development/Edinburgh_Visitor_Survey_2004-2005_(PDF,_1.16_mb).pdf" ��http://www.edinburgh.gov.uk/internet/Attachments/Internet/Business/Economic_development/Edinburgh_Visitor_Survey_2004-2005_(PDF,_1.16_mb).pdf�.
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