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1. Introduction

1.1  Technical specification

This report provides a technical description of the modelling tool developed to assess certain wider impacts
of air quality policies. It describes the methods used for the calculation of the impacts, including
assumptions, limitations and uncertainties. The explanation highlights which parts of the model relate to
which aspect of the method. This document intends to facilitate future developments and updates of the
model.

The model is also accompanied by a separate User Guide, which provides a less detailed explanation of the
key aspects of the model which is sufficient for normal use of the model.

1.2  Scope of the model

The model can be used to assess the following impacts of air quality policies, when relevant to the
intervention being assessed:

Table 1.1  Impacts covered within the model

Impact Impact Definition User inputs required Output

category

Distributional Affordability for Change in business’ Percentage of businesses  Number and percentage of

impacts business disposable income. impacted businesses for which the costs
Average annualised cost of implementation of the
of compliance per measure will have a significant
business impact.

Capital (transitional costs
per businesses)

Annual operating costs
per business (optional)
Percentage of businesses
able to pass costs
Percentage of compliance
cost that could be passed
Affordability thresholds

Affordability for Change in households’ Change in energy Average cost per household

individuals disposable income. consumption per due to changes in transport
household patterns and price, change in
Change in domestic fuel domestic energy consumption
prices and price and capital costs (i.e.
Capital cost per scrappage schemes).
household for domestic
energy use

Years over which capital
cost is annualised

Age of cars affected by
the policy

Average car lifetime
Capital cost per
household

Change in annual car
travel per household
Increase in road fuel
prices

Increase in public
transport

Increase in average fares
per trip
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Impact
category

Economic
impacts

Environmental
impacts

Transport
specific
impacts

Impact

Employment

Greenhouse gases

Congestion

Safety - accidents

Noise

Modal shift

Health impacts
from walking and
cycling

Definition

Change in jobs

Change in emissions of
greenhouse gases.

Change in traffic congestion

Change in accident rates
Change in noise levels.

The change in trips made by
alternative modes of
transport in response to the
scheme.

Reduced morbidity through
increased health and fithess
from using active modes of
transport.

User inputs required

None — Calculated from
Affordability for
Businesses data

Change in energy
consumption (units vary
depending on the fuel)
Non-fuel GHG emissions
(CO2 eq)

Rebound effects (per cent
or absolute)

Change in vehicle km
Location of the change in
vehicle km (optional)

Number of cycling and
walking journeys due to
the policy

Average length of journey
and speed

A number of control
options are populated by
default but can be
changed by the user.

Output

Number of jobs potentially
affected

Monetised impact of the
change in GHG emissions for
traded and non-traded sectors.
Also cost per tonne of COe
indicator.

Monetised impact of
congestion.

Monetised impact of accidents.
Monetised impact of noise.

Change in the number of trips
per mode of transport and area

Monetised impacts of health
impacts.
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2. General model description

2.1 Structure of the model

The schematic diagram presenting key elements of the model is illustrated in Figure 2.1 below. The model
operates in Microsoft Excel 2013, contained within a single file with no interlinked spreadsheets.

The model contains a number of Control sheets in which the user enters input data specific for the policy
assessed or selects options from drop down lists. For majority of the impacts, there are dedicated Control
sheets developed in the model. That is because there is generally little overlap in the user inputs required for
the assessment of individual impacts and for some impacts there are a large number of input parameters
required. The Control sheets are the main interface for the user.

There are subsequent data sheets containing fixed inputs. These should be updated by the user when
updated underlying data sets are published. A Reference sheet provides a list of all the reference sources
and weblinks of the fixed input data to assist the user for this updating process. Several fixed inputs for the
calculations have been provided by Department for Transport for the purpose of the model specifically.
These sources are not expected to be available in the public domain in the future and as such the ability for
the user to update them will rely on obtaining the data from DfT or other relevant stakeholders. Inputs for
which this is the case have been clearly indicated in the model.

Both the user-defined and the fixed inputs tables require entry of data in the appropriate units, format, year
etc. as per the headings and labels. Often the user is given the flexibility to choose from a selection of
possible units when entering the inputs.

Calculations for the assessment of each impact are each presented in a separate sheet. There is little
interaction between different impacts and so calculations are performed independently. An exception is the
impacts of modal shift which is linked to health impacts of walking and cycling. Data from the Control and
Inputs sheets are imported into the Calculation sheets, as relevant for the assessed impact, based on the
options selected in the Control sheets. The next steps calculate the quantified values and then (where
applicable) monetise these values, in accordance to the methods specified in the Technical Specification.

Intermediate outputs are presented for each impact separately showing the transitional and recurring costs
and benefits for most impacts. This is to allow the user to extract these data, and when relevant add them to
equivalent data on costs of other direct or indirect impacts which may be estimated using bespoke methods
outside of this model. For certain impacts it is not possible to monetise the impact and therefore alternative,
appropriate presentation of quantified impacts is presented. This is discussed in sections on individual
impacts below.

The output costs and benefits, or other numerical results, for each impact are presented in a Results
summary sheet so the user can see each of the impacts that are relevant for the measure assessed?. For
impacts for which monetisation is possible, the net present value (NPV) of the costs for each impact is
calculated and presented using a consistent approach to the Impact Assessment Calculator (BIS, 2013).
Where possible the results distinguish between the impacts on the regulator, businesses and society. In the
Control sheet, the user has the option to select different discount rates and assessment periods to suit the
purpose of the appraisal.

Uncertainty is assessed using two parallel systems, quantitative and qualitative. The quantitative system
uses three different set of user outputs corresponding to central, low and high scenario. The qualitative
system is based on uncertainty scores awarded to every input and propagated through the calculations and
results. More details are provided in Section 11.

1 The costs are not summed up to avoid misleading a user into thinking that these costs are the total costs from all wider
impacts. There are several impacts for which it has not been possible to develop a generic method to estimate the costs
and in a regulatory impact assessment, depending on the policy lever under consideration, these costs may need to be
calculated by other means.
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Figure 2.1 Conceptualisation of the model
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A summary of the worksheets in the model is presented in Table 2.1. The model is structured using
five types of sheets depending on their function and colour coded as displayed below.

Table 2.1

Key elements of the model

Tab function

References

Control — user
inputs

Fixed inputs

Sheet name

Version

Overview
References

Control

Control-GHG
Control-Business
Affordability

Control — Indiv
Affordability

Inputs-Common data

Inputs-traffic

Inputs-GHG

Inputs-Business
Affordability

Inputs-Employment

Description

Provides a log of major changes during the development of the spreadsheet,
a QA register and status and a colour key used across the model.

Summary flow chart of the model
Register of reference sources used for fixed inputs

Information, data and selection of inputs to be entered by the user
Currently include inputs to be entered by user of the model for assessment
of traffic related impacts

Additional control sheet to allow for large volume of inputs that may be
entered by the user to assess impact on greenhouse gases.

Additional control sheet to allow for large volume of information that may be
entered for Business Affordability

Additional control sheet to allow for large volume of information that may be
entered for the assessment of Affordability for Individuals.
Input data common to several impacts:

- GDP deflators

- Fuel prices

- Ranges for the classification of final uncertainty

Input data assess transport impacts:
- Traffic shares by region and time
- Marginal External Costs by region and time
- Traffic by region, congestion band, area and road type
- Marginal External Costs by congestion band and road type
- Trip change per additional 1,000 car km change, by area type
- Factors for health benefits impact

Input data for the assessment of GHG impacts:
- Electricity emission factors
- Average emission factors per sector
- Gaseous, liquid and solid fuels emission factors
- Transport emission factors (2014)
- Fuel properties

- Conversion factors from user input units to kWh for selected fuels
(2014)

- Conversion factors from user input units to litres of fuel for
transport (kWh in the case of electric transport) (2014) and units
after conversion

- Carbon prices and sensitivities (low, central and high) for appraisal
(EItCO2e)

- Long-run variable costs of energy supply (LRVCs)
- Retail energy prices

Input data for affordability to business assessment:
- Numbers, employees and turnover of businesses by industry
division
- Gross operating surplus and mixed income

Fixed inputs for the assessment of employment
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Tab function

Outputs

Sheet name

Inputs-Afford Individuals

Calculations-Congestion
Calculations-Noise
Calculations-Accidents
Calculations-Modal Shift

Calculations-Health
Impacts (MS)

Calculations-Health
Impacts (SA)

Calculations-GHG
(central)

Calculations-GHG (low)
Calculations-GHG (high)
Calcs-Business

Affordability (central)

Calcs-Business
Affordability (low)

Calcs-
BusinessAffordability
(high)

Calcs-Employment
(central)

Calcs-Employment (low)
Calcs-Employment (high)

Calcs-
AffordIndiv(Transport)

Calcs-
Affordindiv(Domestic)

Results-Congestion
Results-Noise
Results-Accidents

Results-Modal shift

Results-Health Impacts

Results-GHG

Results-Business
Affordability

Results-Employment
Results-Indiv Affordability

Results-Summary

Description

Fixed inputs for the assessment of individual affordability impacts

Calculations for assessment of congestion
Calculations for assessment of noise

Calculations for assessment of impacts on accidents
Calculations for assessment of modal shift

Calculations for assessment of health impacts of cycling linked to modal shift
assessment

Calculations for assessment of health impacts as a standalone assessment
Calculations for assessment of greenhouse gases impact for the central
scenarios.

Calculations for assessment of greenhouse gases impact for the low
scenarios.

Calculations for assessment of greenhouse gases impact for the high
scenarios.

Calculations for assessment of affordability to business for the central
scenarios.

Calculations for assessment of affordability to business for the low
scenarios.

Calculations for assessment of affordability to business for the high
scenarios.

Calculations for assessment of employment for the central scenario.

Calculations for assessment of employment for the low scenario
Calculations for assessment of employment for the high scenario

Calculations for assessment of affordability for individuals for policies
affecting household travelling patterns.

Calculations for assessment of affordability for individuals for policies
affecting domestic use of fuel.

Summary of costs and benefits by year for congestion impact
Summary of costs and benefits by year for noise impact
Summary of costs and benefits by year for congestion impact

Summary of change in a number of trips by mode of transport and year
Total change in the number of trips per mode for the whole appraisal period
Summary of costs and benefits to human health from increased cycling
presented for the assessment linked to modal shift and the standalone
assessment (new users and existing uses)

Summary of total monetised costs and benefits for the GHG impact

Summary of numbers and percentages of businesses with significant impact
by company size and industry division

Summary of results for assessment of employment impact
Summary of results for assessment of affordability for individuals

Aggregated summaries of main results for each impact
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Throughout the spreadsheet the following text colours are used to clearly indicate whether values in
calls are typed inputs, cross linked values referenced from another part of the spreadsheet or
calculated values (differentiating between main calculations and in-built cross checks). User defined
inputs should be entered in yellow shaded cells.

Table 2.2  Key for text colours used in the model

User input variable

Blue = fixed inputs

Black = calculations

Green = direct cross reference
Red = warning

2.2  Spreadsheet functionality

“+” and “-“ symbols in the margins of the worksheets (see example in Figure 2.2) can be clicked to
expand or hide rows and columns. These have been included to compress the worksheets and hide
cells that may be empty or redundant if not used in that assessment. Expanding rows or columns may
be necessary to allow for entry of additional rows of data. Users are not expected to insert or delete
rows from the model. However if new rows and columns are inserted in the model, both the User
Guide and the Technical Specification for the model need to be updated with new cell references.

Figure 2.2 Expanding and hiding the rows in the spreadsheet

- |18
- (19
= (20

2.3  Spreadsheet protection

1
a
=

[+
§

With the exception of the control tabs (Control, Control-GHG, Control-BusinessAfford and Control-
Affordindiv) all the worksheets in the file have been protected. This is to avoid the user to
inadvertently modify the equations and inputs. No password has been set to unprotect the sheets. If
the user wants to make changes in a protected sheet he or she just needs to click on the button
“Unprotect sheet” in the ribbon under the “Review” category.
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3. Economic aspects of the methodology
common for several impacts

3.1  Appraisal period

According to the HMT Green Book the appraisal period for cost and benefit assessment should ‘cover
the period of usefulness of the assets encompassed by the options under consideration’.

The user of the model is required to input the current year the assessment is undertaken against (to
determine price base year), the start year of the measure and the end year of the appraisal period
over which the costs and benefits of the proposal are to be assessed and the year the costs are to be
inflated/deflated to. The user of the model will have ultimate responsibility for selecting an appropriate
appraisal period for the type of policy measure under assessment. The appraisal period could be
taken to be the lifetime of the policy/measure or the economic lifetime of technologies taken up for
compliance.

Box 1 Appraisal period

To apply appraisal period to the impacts calculation in the model, the user is required to input the appropriate timescales into
the Control sheet Rows 11-15 for the current year of assessment, policy measure start year, the assessment end year and the
costs considered to be inflated/deflated to.

Timescales

Current year 2015

Measure start year 2020
Assessment end year 2030

Costs to be inflated/deflated to 2014 prices

Control sheet Rows 17:32 show the list of impacts covered by the tool and provides a series of hyperlinks to the different
sections assisting the user in navigating the model.

Impacts covered in this model

Transport related impacts Gota:
Congestion Input [toenter]  Inputs (fized) Caleulations Bezultz
Safety ! accidents Input (to enter]  Inpuks [fred) LCalculations Eesults
Moise Input (toenter]  Inpuks (fed) Laleylations Besults
Modal shift Input [toenter]  Inpuks (Fized) LCaleulations Eesults

Health impacts of walking and cycling  [nput(toenter]  Inputs (Fized) Caleylstions1  Caleulations2  Besults
Environmental

Greenhouse gas emissions Input (o enter]  Inpuks [fized) Laleulations 1 Caleulations 2 Calewlations 2 Bezults
Distributional i

Affardability For business Input (o enter]  Inpuks [fized) Laleulations 1 Caleylstions 2 Caleulations 3 Besultz

Employment Inputs (Fized) Caleulationz] Caleulations 2 Caleulationz 2 Besults

Affordability for individuals Input (toenter]  Inpuks (fed) Caleylstions1  Caleulations2  Besults

3.2 Costinflating

Gross Domestic Product (GDP) deflators, which can be viewed as a measure of general inflation in the
domestic economy, will be used to inflate/ deflate any direct cost inputs to the year of the assessment.
The user will be required to specify the year for which the input costs are provided.
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Box 2 Cost inflating

The GDP deflators are stored in the Inputs-Common data sheet (Rows 6:58). These values are used to represent costs in the
price of a given year, taking into account historical and/or predicted inflation. Current values reach up to 2014. Values from 2015
to 2018 have been inferred using the available percentage changes in line with the March 2014 Budget. In future years as new
GDP deflator values become available (see https://www.gov.uk/government/collections/gdp-deflators-at-market-prices-and-
money-gdp ) these can be replaced with factual ones.

GDP deflators at market prices
Outturn data are the latest Mational ccounts figures from QNS - Last updated B Octaber 2014
Faorecast data are consistent with OBR Budget data 19 March 2014

Calendar year 2013 = 100 per cent change on previous year
1985 $.272 B12
1956 43.056 432
1957 45.326 5.27
1958 48.M6 594
1989 51868 2.0z
1950 BE.07E a1
1991 59.751 E.55
1952 EL705 327
1993 E3.293 2587
1954 E4.066 122
1995 E5.ES0 247
1996 E8.293 403
1997 T0.208 2480
1958 71258 160
1939 T2.0839 114
2000 Ta.793 240
20m T4EOS 1.08
2002 TEETA 265
2003 ThI44 217
004 20521 29
2005 82778 240
2006 25.004 264
2007 87445 287
2008 89904 240
2009 31766 1498
2010 4ETT 37
201 96689 213
o2 98294 166
2013 100,000 174
2014 102,300 230

3.3 Discount rate

The discount rate of 3.5% as recommended in the HMT Green Book is proposed as a default discount
rate to be used in the model. This is selected on the assumption that the timeframes of the policies to
be assessed in the model will be less than 30 years. In order to provide flexibility to use the model to
assess the impacts over a longer period of time, the declining long term discount rates as provided in
the HMT Green Book is pre-coded in the model (these decline to 3% for the appraisal period 31-75
years). In addition, an option for the user of the model to select higher discount rates is included; the
pre-coded values proposed are 7%, 10% and 15%. These higher discount rates may be selected for
scenarios assessing policies expected to have significant impacts on businesses, as they are closer to
the rates businesses would apply when considering new investment.
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Box 3 Discount rate

The discount rate is selected by the user from a drop down list in Control (C35).

To change the options in the drop down menu, select the cell and click on “Data Validation” in the Data ribbon.
In the Data Validation pop-up window change the values in the “Source” box as required, then click on “OK”.
om £ | B g
£ — =
Cojgolidate What-If Group U

ipl

Data

need || Columns Duplicat§k Validation - Analysis ~ -
Data Tools
Data Validation 7| x|

Settings | Input Message | Error .ﬁ.JertI |

Validation criteria
Allow:
IList j v Ignore blank

¥ In-cell dropdown

Data:

Ibet‘;:een

Source:
|3.5%, 10%, 15% S

I [ Apply these changes to all other cells with the same settings I

Clear all | QK I Cancel |

1

The discount rate links into the calculation sheets for each monetised impact to calculate the PV and NPV cost/benefit. This is
explained in further detail for each impact in the respective sections below.

3.4 Net Present Value

To reflect the “time preference” concept?, each monetised impact is expressed using the Net Present
Value. The discount factor is calculated according to the following equation as presented in the HMT
Green Book:

1

Dn= ———
" aEon

Where: n — year of the assessment; r — discount rate; D, — discount factor

The discount factor is applied to calculate the present value for cost/benefit for each year of the
assessment period. The sum of the discounted costs/benefits for the whole assessment period is
taken as the NPV.

2 The fact that in principle people prefer to receive goods and services now rather than later.
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3.5 Presentation of costs and benefits

The Wider Impacts model does not calculate direct compliance costs. These are considered inputs to
the model (relevant to assessment of affordability on business and on individuals).

The model has been developed so the resulting costs/ benefits of the measures could be presented
as:

> Transitional costs/ benefits — one off cost/ benefit usually in the first year of the policy or
measure in order to achieve compliance with the policy; and

» Annual costs/ benefits — re-occurring annual cost/ benefit resulting from compliance with
the policy or measure; these may differ from year to year.

This is to enable the user to directly transfer the outputs of the model to the Impact Assessment
Calculator (BIS, 2013)3. However, it has only been possible to calculate transitional costs for
Affordability for individuals. The current structure has been retained in order to allow for these detailed
costs to be easily incorporated in future model improvements.

The general structure of the formulae used in the individual result sheets is: If the year in the column
heading is lower than the assessment start year or higher than than the assessment end year, “No
data” (or blank) is displayed. The same is displayed for costs if the results are lower than zero
(meaining a benefit) and for benefits if higher than zero (meaning a cost). This way only positive and
negative numbers are displayed for costs and benefits respectively. This structure, with some
variations, is applied in the individual result sheets for all impacts except Affordability for businesses
and Employment.

Box 4 Presentation of summary results - costs and benefits

Each impact has a separate results worksheet which is described in individual impact sections in this document.

Input data of the appraisal period is fed from Control sheet (Rows 11-15). In each of the Results —“impacts” the results are
further colour coded as Glffentyear, measure start year, to aid with the interpretation of results. In each of
these impacts results sheets, the data is fed into the Results-Summary sheet.

Unitz: £'000s 2017 2013 2013 2020 2021

Central
Transition cost
Costs High
Central fodata [Modata |Modata |[Modata E7049.32
Annual cost Mo data |[Modata |[Modata |Rodata 341201
High Mo data [Modata |Modata |[Modata 1000254
Central
Transition benefit
Benefits High
] Central Mo data |Modata |Modata |Modaka | Modata
Annual benefit Modata |Modata [Rodata [Rlodata [Rodata
Modata [Modata |Modata |Modata | Modata

The summary of costs and benefits, distinguishing between costs/ benefits to business, regulator and society, and between the
transitions, annual and total annualised costs are then presented in Results-Summary. Total Net Present Value is calculated
for each impact.

3 Available from https://www.gov.uk/government/publications/impact-assessment-calculator--3
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Box 4 Presentation of summary results - costs and benefits

Results - Summary

This worksheet contains a results summary for the following impacts:
Additional results to be shown where possible ta caleulate these

Hoize
Ageidents

- "
ather impacts 1o be insertad as per these examples
Bisturn to Control - userinputs
Congestion
o Costs Benefits Total Net Present
201 prices Total Transition Average Annual Total annualised costs Transition benefit Annual benefit Fotal annualised benefit: Yalue
20005 Central Low High Central [Low High Central [Low High Central [Low High Central [Low High Central [Low High Central |Low High Comments
Impact to business Impacts on congestion
Impact ta regulator cauld notbe
Impact to society dissagreqated. They are
Totalimpact - - - - - - - e[ 126]. 2EE|- 1BE|- 125)|- 26E -BGE -126) -2BE| presented as botal impact.
o Costs Benefits Total Net Present
201 prices Total Transition Average Annual Total annualised costs Transition benefit Annual benefit Fotal annualised benefit: Yalue
£'0005 Central Lo High Central [Low High Central [Low High Central [Low High Central [Low High Central [Low High Central |Low High Comments
Impagt o business Impacts on noise could
Impact to regulator not be dissagregated.
Impact to society They are presented as
Totalimpact - - - - - - - 1]- 1]- 1]- 1]- 1]- 1 - - | totalimpact
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4. Method to assess congestion, noise and
safety impacts

4.1 Overview

The primary method for estimating the impacts on congestion, noise and safety of the potential future
policy interventions, in the absence of a multi-modal model, is based on marginal external costs
(MECSs). For vehicle use, these external costs include congestion, air pollution, noise, and
infrastructure and accident costs. The MEC method is based on the change in these external costs
arising from an additional (or removed) vehicle (or vehicle km) on the network®.

For the impacts of Congestion, Safety/ Accidents, and Noise, the WebTAG Marginal External Cost
(MEC) approach is used from TAG unit A5.4 which uses the TAG Data book (from May 2014). The
WebTAG A5.4 MEC method was selected as it is part of official UK Government (DfT) guidance, and
is a proportionate approach suitable for the current tool. The following sections outline the same
process for all impacts, indicating clearly where the method differs for specific aspects.

The WebTAG A5.4 MEC method is superior to a generic elasticity-based method (which would
attempt to determine a high-level relationship between kilometres reduced and level of
congestion/noise/accidents), as it is the result of the modelling of regional traffic flow levels and
congestion levels within the National Transport Model (NTM), and as such provides a useful shortcut
to the relevant impact parameters based on the region, area type, and existing road congestion levels.
An overview of the methodology to calculate the impacts are presented in Figure 4.1 below.

No significant adjustments have been made in order to build the WebTAG A5.4 MEC approach into
the tool. Data from WebTAG currently covers up to 2035. However, updates to future versions of the
relevant parameters (which are typically released annually) are facilitated through consistency in
format with the new and convenient TAG data book Excel spreadsheet.

4 TAG UNIT A5.4 Marginal External Costs, Department of Transport, January 2014
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Figure 4.1 Overview of the methodology to assess impacts on congestion, noise and safety/accidents

Fixed input: Fixed input: Average proportion User input: Change in vehicle km in User input: Proportion oftotal traffic
Marginal External Impact of traffic in each region for each the opening yearand proportions for different area types and road types

Costs by road type (TAG road type and area type (TAG for each subsequent 5 yearinterval for each subsequent 5 year interval for
Data Book: Table A5.4.2) Data Book: Table A5.4.1) for 2010-2035 2010-2035

1. Weighted average Congestion, Noise,
Accidents MEC

2. Discount costs over the appraisal

User input:
Discountrate

period

Output: Discounted (present value) Output: Proportional change in vehicle
congestion, noise, accidents cost in km
target year prices
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4.2  Inputs

Inputs used to calculate the impacts on congestion, noise and safety / accidents are summarised in

Table 4.1 below.

Table 4.1  Summary of inputs — congestion, noise, safety/ accidents
Input Units Comment Source
User Inputs:
Change in vehicle km veh km The user enters an estimate of the net change in vehicle ~ Assessment
kilometres due to the intervention. As a minimum, it has of the
to be entered for each 5 year interval for the assessment  measure
period but if detailed inputs are available user can
expand rows and enter them.
Empty rows in Control “Table 1” (rows 46:91) provide
space for user inputs after 2035 in case an update of
WebTAG includes further projections.
Proportion of total traffic Percentage per This is determined by the extent to which vehicles are Assessment
for different area types area and road diverted off (or onto) different road and area types by the  of the
and road types type air quality policy. The user can enter the percentage measure

Discount Rates

Fixed Inputs:

Marginal External Impact
Costs by road type

Average proportion of
traffic in each region for
each road type and area

type

Percentage
discount

pence per km,
(undiscounted
market prices)

Percentage
weightings of
total traffic

distribution of traffic between each area and road type
for each 5 year interval.

If this detail for the location of the change in vehicle km
is unknown the user can select the geographic region
and average values for the region will be applied to allow
for calculation of the impact of the net change in vehicle
kms. For general cases, where no specific area is
needed, Great Britain must be selected as the highest
level of aggregation available.

Discount rate selected by the user is used to calculate
the present value of costs for each year in traffic demand
over the appraisal period will be used for the final result

Costs are converted to the specified price base by
multiplying by the GDP deflator value in the price year
and dividing by the GDP deflator for the source year.

The primary limitation is that lack of a highway model will
result in using regional averages from the National
Transport Model (NTM)

User selection

TAG Data
Book —Table
A5.4.2

TAG Data
Book —Table
A5.4.1
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The user inputs required to calculate the impact are:

» Change in vehicle km: Changes in number of vehicle kilometres can be direct impacts
of air quality measures. These data have to be provided by the user of the model®. In the
absence of local evidence, estimates of regional traffic flows derived from the NTM can
be used.

Box 5 Change in vehicle kilometres

Change in vehicle kilometres are to be entered by the user in_Control “Table 1” (rows 41:91). As a minimum it has to be input
for every 5 year interval. If user inputs for individual years are available, these can be input in the collapsed rows. Central, low
and high values can be entered and all are carried through into the calculations and presentation of the results.

Alternatively the user can select a qualitative uncertainty indicator, for which a numerical value is automatically assigned. The
numerical value is carried through the calculations and results to be combined with the uncertainty score of other input
parameters in order to provide an indication of the uncertainty level of the results.

Table 1 Changein vehicle kilometers for traffic impacts (for UK)
Change in vehicle kilometers Uncertainty Comments Reference
High Qualitative Score
2010 - - - |not used
2015 7,000 4,000 12,000 |not used
2020 5000 ; 2,000 10,000 |not used
2025 5000 i- 2,000 |- 7,000 [not used
2030} 36,000 - 30,000 |- £0,000 |not used
2035[- 30,000- 25,000 |- 50,000 [not used

= Unmrn

These data are carried forward into Calculations-Congestion, Calculations-Noise, Calculations-Accidents for the selected
assessment period duration (rows 9:54).

> Proportion of total traffic for different area types and road types: A shift in the
location of vehicle kilometres between different area and road types can be a direct
impact of an air quality measures. These data can be provided by the user of the model.

> However, if these data are not available the user can instead select the geographical
region in which the change in vehicle km occur and default average distribution of traffic
for that region is applied. The details of geographic areas used in the wider impacts
model are provided in Appendix A.

5 For short distance trips, the change in vehicle km data can be obtained by passenger surveys, whereas for long
distance trips the data can be obtained from National Transport Statistics Database (TAG Unit A5.4 Marginal
External Costs)
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Box 6 Proportion of total traffic for different area types and road types

The distribution of the change in vehicle kilometres across different areas and road types can be entered in_Control “Table 2
(Optional)” (rows 99:107) along with the associated five year interval years. The numerical value is carried through the
calculations and results to be combined with the uncertainty score of other input parameters in order to provide an indication of
the uncertainty level of the results. A check cell for every year is present in column N. If Table 2 is used, this check should show
100% for every year containing data.

Table 2 (Optional) Proportion of total traffic for different area types and road types
If the user does not specify the proportion of total traffic for area and road types, standard values will apply according to the selected regic

Inner and Outer Inner and Outer

London London London Conurbations Conurbations
Motorways ARoads Other Roads Motorways ARoads
% of total traffic % of total traffic % of total traffic % of total trafﬁc§ % of total traffic
2010 1 1
2015
2020
2025
2030
2035
Unit: % of total traffic

Uncertainty

Inner and Outer

Conurbations Other Urban Other Urban Rural Rural Rural

Other Roads ARoads Other Roads Motorways ARoads Other Roads Qualitative Score
% of total traffic % of total traffic % of total traffic % of total trafﬁcj % of total trafﬁcj % of total traffic

medium

medium
medium
medium
medium
medium

These data are carried forward into Calculations-Congestion, Calculations-Noise, Calculations-Accidents for the selected
assessment period duration (row 61:69).

Alternatively the user can select the geographical region in which the change in vehicle kilometres occurs from the drop down
menu (cell 141) in Control “Table 1” (row 41). The highest level of data available is for Great Britain. No data for UK level is
available in WebTAG.

“SL
43 |Change in vehicle kilometers for traffic impacts (for UK)
44
45
46
47

Change in vehicle kilometers Uncertainty giﬁngha

Central ‘Low High Qualitative Score East Midlands

ET - London
veh km: veh km North East

m

48 . _ _ Morth West
49 |- 20,000 ;- 10,000 - 30,000 souch Fast
50 - 30,000 - 20,000 - 40,000
51 |- 50,000 ;- 20,000 i- 70,000
52 |- 360,000 - 300,000 - 500,000

sk 300,000 - 250,000 - 500,000

o 74

The categories in this drop down menu are based on WebTAG. To change the options in the drop down menu, select the cell
and click on “Data Validation” in the Data ribbon. In the Data Validation pop-up window, in the field “Source”, the user can see
the reference range for the list of regions (Control, cells L44:L56). To update the list of regions, type in the new region names in
the reference cells. If the new list is longer, please update the reference range in the “Source” box as required, then click on
“‘OK”.

This data is carried forward into Calculations-Congestion, Calculations-Noise, Calculations-Accidents (cell H5). The traffic
data relevant for the selected region are then populated in Calculations-Congestion, Calculations-Noise, Calculations-
Accidents (rows 61:69).

The categories for the area and road type, and the list of geographic regions, are compatible with the fixed inputs (described
below) and therefore should only be changed if the format of the fixed inputs is changed.
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The fixed inputs required to calculate the impact are:

> Average proportion of total traffic for different area types and road types: The
proportions of traffic for each road type and area type vary by region and are given in
Table A5.4.1, TAG Data Book. Proportions of traffic are given for 2010 and five year
intervals to 2035.

Box 7 Proportion of total traffic

Average traffic proportions are presented in Inputs-traffic (rows 8:109). Separate tables are provided for each five year interval
from 2010 to 2050. The categories and format is consistent with WebTAG Table A 5.4.1, from which data for 2010-2035 has
been extracted (2040-2050 data are not yet available but the tables for these years have been included for when this data is
available).

Proportion of total traffic for different area types and road types

2010 Proportion of Total Traffic in each congestion band for different regions, area types and road types (1d.p.)
Region Congestion [London London London Inner and Outfinner and Outfinner and Outf|Other Urban [Other Urban [Rural Rural Rural Grand Total
band Motorways A Roads Other Roads | Motorways A Roads Other Roads | A Roads Other Roads | Motorways A Roads Other Roads
1 0.1% 0.3% 11% 0.7% 1.2% 3.9% 2.2% 8.1% 2.8% 11.4% 11.3% 43.0%
2 0.2% 0.8% 0.7% 1.8% 2.2% 16% 4.4% 2.8% 6.5% 9.0% 17% 31.6%
3 0.0% 1.0% 0.3% 1.7% 1.5% 0.8% 3.3% 11% 4.1% 2.2% 0.5% 16.6%
4 0.0% 1.0% 0.3% 0.5% 1.2% 0.7% 1.9% 0.5% 0.6% 0.5% 0.3% 7.5%
5 0.0% 0.3% 0.1% 0.0% 0.1% 0.1% 0.4% 0.0% 0.0% 0.0% 0.2% 1.2%
|Great Britain Average 0.3% 3.5% 2.5% 4.6% 6.2% 7.1% 12.3% 12.5% 14.0% 23.1% 14.0% 100.0%

Although the geographical scope for the Wider Impacts model is the whole of the UK, the best available information in WebTAG
is for Great Britain. It is recommended to use Great Britain for general cases. Data for lower level geographical regions is
included in the model should the user have information on the region in which the intervention occurs.

If the user is not able to provide this distribution of the net change in vehicle kilometres in the Control tab, then the relevant
region can be selected and default values applied. As these default values are based on the counterfactual this does not allow
for assessment of the impact of change in location of vehicle kms — it only allows for assessment of the impact of the net total
change in vehicle kms. When applied, these data are carried forward into Calculations-Congestion, Calculations-Noise,
Calculations-Accidents (rows 9:54) for the selected assessment period duration.

» Marginal External Costs: The WebTAG Marginal External Cost (MEC) for congestion,
noise and safety/accidents are given in WebTAG Table A5.4.2. They are given for 2010
and five year intervals to 2035. They offer a monetised estimation of costs associated
with the number of vehicle kilometres.

Box 8 Marginal External Costs (MEC)

MEC are presented in Inputs-traffic (rows 113:128). Separate tables are provided for each five year interval from 2010 to 2050.
The categories and format is consistent with WebTAG Table A 5.4.1, from which data for 2010-2035 has been extracted (2040-
2050 data are not yet available but the tables for these years have been included for when this data is available). For
congestion, only average MEC values are used, not considering congestion bands (in collapsed rows).

Marginal External Costs (MEC) by road type

2010 Marginal External Costs & Indirect Tax - Cars [pence per car km, 2010 prices, 1d.p.]
[ tondon | Inner and Outer Conurbations Other Urban Rural =
Congestion N
band | MOOWA| 4 .45 | Other Rds |Motorways| Arcads | Other Rds | Aroads | Dther Rds | Motorvays | Aroads | Dther Ras | Yeiohted

Cost type L 5 Average
Congestion™ Average [[X] 67.1 464 2.8 34.2 23.8 13.2 10.8 1.1 2.2 2.7 1.5
Infrastructure Al oo 0.1 0.1 oo 0.1 0.1 0.1 0.1 0.0 o1 o1 o1
Accident All oo a0 a0 oo a0 a0 a0 a0 0.0 [ ar 16
Local Air Quality Al 03 03 03 0z 0.1 0.1 0.1 0.1 01 0.0 ) o1
Moise Al nz 0z 0z 0z 0z 0z 0z 0z 0.0 0.0 a1 o1
Greenhouse Gases All 0 10 12 0.4 0.4 10 0% 0.4 0.3 0E ns 0.3
Indirect Tazation Al 6.3 -B.E il B2 B2 BT -8 6.4 5.3 48 47 -6.1
Total -3.% 661 H1 -11 333 225 12.6 a7 -3.2 -1.0 -0.3 9.2

These data are carried forward into Calculations-Congestion, Calculations-Noise, Calculations-Accidents (rows 70:78) for
the selected assessment period duration.

4.3 Calculations

Calculations are undertaken in the following worksheets: Calculations-Congestion, Calculations-
Noise, Calculations-Accidents. The assessment method is comprised of the following steps:

> Step 1: Weighted average Congestion, Noise, Accidents MEC
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In this step the weighted average congestion, noise, accidents MEC (depending on the impact
assessed) is weighted by the proportions of traffic by road type (average congestion, noise, accidents
MEC values (Calculations-Congestion, Calculations-Noise, Calculations-Accidents (rows 70:78))
x average proportions for total traffic Calculations-Congestion, Calculations-Noise, Calculations-
Accidents (rows 61:69 ). The figures are then interpolated for the years in between the five year
intervals, using the five year interval values.

Box 9 Weighted average congestion, noise, accidents MEC

MEC values are imported from Calculations-Congestion, Calculations-Noise, Calculations-Accidents (rows 70:78)

Average proportion for total traffic are imported from Calculations-Congestion, Calculations-Noise, Calculations-Accidents
(rows 61:69 )

The weighted average congestion MEC is calculated in Calculations-Congestion, Calculations-Noise, Calculations-
Accidents (rows 103:143).

Inner and Inner and Inner and Other Other
London London London Outer Outer Outer Utban Utban Rural Rural Rural
Unit Year C C C
Motorways |A Roads Other Roads [Motorways |A Roads Other Roads |A Roads Other Roads Other
Roads Roads
Weighted average congestion MEC pence per veh km 2010 - - - - - - 19 14 0.1 08 06
Weighted average congestion MEC pence per veh km 2011 - - - - - - 2.0 15 0.1 08 07
Weighted average congestion MEC pence per veh km 2012 - - - - - - 2.0 15 0.1 08 07
Weighted average congestion MEC pence per veh km 2013 - - - - - - 2.0 15 0.1 08 07
Weighted average congestion MEC pence per veh km 2014 - - - - - - 2.1 15 0.1 09 07
Weighted average congestion MEC pence per veh km 2015 - - - - - - 2.1 15 0.1 0.9 0.8
Weighted average congestion MEC pence per veh km 2016 - - - - - - 2.2 16 0.2 0.9 0.8
Weighted average congestion MEC pence per veh km 2017 - - - - - - 23 16 0.2 10 0.8
Weighted average congestion MEC pence per veh km 2018 - - - - - - 2.4 17 0.2 1.0 0.9
Weighted average congestion MEC pence per veh km 2019 - - - - - - 25 17 0.2 11 0.9
Weighted average congestion MEC pence per veh km 2020 - - - - - - 2.7 18 0.2 11 1.0
Weighted average congestion MEC pence per veh km 2021 - - - - - - 2.8 19 0.3 12 1.0
Weighted average congestion MEC pence per veh km 2022 - - - - - - 2.9 19 0.3 13 11
Weighted average congestion MEC pence per veh km 2023 - - - - - - 3.1 20 0.4 13 12
Weighted average congestion MEC pence per veh km 2024 - - - - - - 32 21 0.4 14 13
Weighted average congestion MEC pence per veh km 2025 - - - - - - 33 21 0.5 14 13
Weighted average congestion MEC pence per veh km 2026 - - - - - - 35 22 0.5 15 14
Weighted average congestion MEC pence per veh km 2027 - - - - - - 3.6 22 0.6 1.6 15
Weighted average congestion MEC pence per veh km 2028 - - - - - - 3.8 23 0.7 17 15
Weighted average congestion MEC pence per veh km 2029 - - - - - - 3.9 24 0.7 17 16
Weighted average congestion MEC pence per veh km 2030 - - - - - - 4.0 24 0.8 18 17
Weighted average congestion MEC pence per veh km 2031 - - - - - - 4.2 25 0.9 19 17
Weighted average congestion MEC pence per veh km 2032 - - - - - - 44 26 1.0 2.0 18
Weighted average congestion MEC pence per veh km 2033 - - - - - - 46 26 11 2.1 18
Weighted average congestion MEC pence per veh km 2034 - - - - - - 47 27 12 2.2 19
Weighted average congestion MEC pence per veh km 2035 - - - - - - 49 28 13 2.3 2.0

These data are carried forward into Calculations-Congestion, Calculations-Noise, Calculations-Accidents (rows 167:207;
rows 211:251; rows 255:295) for the selected assessment period duration.

> Step 2: Discount costs over the appraisal period

In that step the cost per vehicle kilometre for each road type is multiplied by the number of vehicle km
removed in each year of the appraisal period. In case inputs for individual years are not available, data
for each year is interpolated from the five years interval values. Undiscounted congestion, noise and
accident impact (as appropriate) is calculated by multiplying congestion data by veh km per year.
Discounted congestion is then calculated by multiplying discount factor by undiscounted congestion
per year.

Box 10 Discount costs over the appraisal period

This step of the calculations uses data on the change in vehicle kilometres (from Calculations-Congestion, Calculations-
Noise, Calculations-Accidents rows 9:54) and the data on the weighted average congestion MEC (from Calculations-
Congestion rows 103:143). Calculations are undertaken with an intermediate step of calculating Undiscounted congestion cost.

The Undiscounted congestion costs are calculated for each uncertainty level in separate tables:
e  Uncertainty: low - Calculations-Congestion, Calculations-Noise, Calculations-Accidents rows 167:207
e  Uncertainty: high - Calculations-Congestion, Calculations-Noise, Calculations-Accidents rows 211:251
e Uncertainty: central - Calculations-Congestion, Calculations-Noise, Calculations-Accidents rows 255:295

An INDEX-MATCH-MATCH function is used for each of the 5 interval years (2010, 2015, 2020 etc.) to feed in the correct data on
the change in vehicle kilometres from the “Change in vehicle kilometres” table (Calculations-Congestion, Calculations-Noise,
Calculations-Accidents, rows 9:54). The first MATCH functions is used to select the data for the right row (year) in the
reference lookup table (Calculations-Congestion, Calculations-Noise, Calculations-Accidents cells B9:B54) while the
second MATCH function is used to define which column should be used for the calculation depending on the level of uncertainty
specified in columns C:E. For the years between the 5 year intervals, if no direct inputs are available these are interpolated.
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Box 10 Discount costs over the appraisal period

The vehicle kilometres are then multiplied by the relevant Weighted Average Congestion (Noise and Safety respectively for the
impacts) MEC (Calculations-Congestion, Calculations-Noise, Calculations-Accidents, rows 103:143). For the years
between the 5 year intervals, if there is specific user inputs for any given year, these will be used. If not the results are
interpolated.

A discount factor is calculated in Calculations-Congestion, Calculations-Noise, Calculations-Accidents row 298 for each
year of the assessment. The reference year is picked up from the Control (cell C12). The years for which discount factors are
calculated are presented in Calculations-Congestion (row 267). The multiple IF functions are used to calculate the correct
discount factor for the year in row 260. For the reference year and all years before the reference year, the discount factor is 1.
For the years beyond the reference rate, the discount factor is calculated according to the equation presented in Box 3 above,
using the discount rate in Calculations-Congestion, Calculations-Noise, Calculations-Accidents (cell C159, which is fed
from Control, cell C35).

The discounted congestion, noise, accidents costs are calculated separately for each uncertainty level:
e  Uncertainty: low - Calculations-Congestion, Calculations-Noise, Calculations-Accidents rows 302:342
e  Uncertainty: high - Calculations-Congestion, Calculations-Noise, Calculations-Accidents rows 346:386
e Uncertainty: central - Calculations-Congestion, Calculations-Noise, Calculations-Accidents rows 390:430

An INDEX MATCH function is used to pick up appropriate discount factor from Calculations-Congestion, Calculations-
Congestion, Calculations-Noise, Calculations-Accidents (row 298) for each year. The discount factor is then multiplied by the
undiscounted congestion cost calculated for each uncertainty level in Calculations-Congestion, Calculations-Noise,
Calculations-Accidents rows 167:207, 211:251, and 255:295.

The outputs of this calculation are the discounted costs for each year of the appraisal period for each uncertainty scenario. These
feed into Calculations-Congestion, Calculations-Noise, Calculations-Accidents (rows 446:448).

4.4  Results-congestion, results-noise, results-accidents and results-
summary

The assessment provides the following outputs (in Calculations-Congestion, Calculations-Noise,
Calculations-Accidents (rows 434:500).

» Discounted (present value) congestion, noise, accidents cost in target year prices

Box 11 Discounted (present value) congestion, noise, accidents cost in target year prices

The final output is presented in Calculations-Congestion, Calculations-Noise, Calculations-Accidents (rows 446:448).

For each uncertainty scenario, the total discounted congestion costs is fed from Calculations-Congestion, Calculations-
Noise, Calculations-Accidents (column R) by using a SUMIF function. The total discounted congestion, noise, accidents
costs are then adjusted for inflation (see information in Box 2).

Final impact output

Description: Discounted (present value) congestion cost in target year prices

Units £k (2014 prices)

Inflation: Input Year Value Uncertainty score
GDP deflator (2013 = 100) 2010 94.677 P
GDP deflator (2013 = 100) 2014 89.46

Final output: Discounted (Present Value) cost 2010 2011 2012 2013
Low - 0.12 0.24 0.37
High - 0.07 0.14 0.21
Central - 0.04 0.08 0.12

Output qualitative uncertainty score: [ 18 | still need to run scenarios to get unce

The GDP deflators used for the inflation adjustment are presented in Calculations-Congestion, Calculations-Noise,
Calculations-Accidents (E441:E442) for:

- The year to which the costs / benefits should be inflated / deflated (see cell E84 feeding from Control, cell C15)
- The reference year in which MEC costs are presented (see cell E83 feeding from Inputs-traffic, cell C133)

The final output shown in Calculations-Congestion, Calculations-Noise, Calculations-Accidents (rows 446:448) feeds in
to the Results-Congestion, Results-Noise, Results-Accidents and Results-Summary sheets
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» Proportional change in vehicle km

Box 12 This additional output presents the number of vehicle kilometres changed for each road
type for low, high and central uncertainty scenario. Proportional change in vehicle km

Calculation uses a change in vehicle kilometres in Calculations-Congestion (rows 9:54) and the proportion of total traffic for
different area types and road types shown in Calculations-Congestion (rows 61:69). The INDEX-MATCH-MATCH function is
used to pick up the change in vehicle kilometres for each 5 year interval and the corresponding uncertainty scenario (as
specified in columns C:E). Vehicle kilometre change is then multiplied by the respective proportion of total traffic for different
areas and road types (from Calculations-Congestion (rows 61:69)). These are undertaken for each uncertainty scenario.

Inner and Inner and Inner and
. London London London Outer Outer Outer . Other Other Rural Rural Rural
Unit Quant\tgtlve Year Conurbations |Conurbations Conurbatio| Urban Urban
uncertainty
Other Other Motorway Other

Motorways A Roads Other Roads [Motorways |A Roads Roads A Roads Roads s Y A Roads Roads
Weighted change in veh km _|veh km low 2010 - - -
Weighted change in veh km _[veh km high 2010
Weighted change in veh km _[veh km central 2010 - - - - - - - - - - -
Weighted change in veh km _[veh km low 2015 - - - |- 610 | - 810 | - 760 |- 1,030 |- 770 | - 770 |- 3,430| 1,830
Weighted change in veh km _[veh km high 2015 - - - |- 1,830 |- 2430|- 2280|- 3090|- 2310|- 2310|- 10,290 |- 5490
\Weighted change in veh km _[veh km central 2015 - - - - 1,220 |- 1620|- 1520|- 2,060|- 1540|- 1540)- 6,860|- 3,660
Weighted change in veh km _[veh km low 2020 - - - |- 1,220 |- 1,620 (- 1520|- 2,040|- 1520|- 1,540| 6,900 |- 3,660
Weighted change in veh km _[veh km high 2020 - - - - 2,440 |- 3,240|- 3,040|- 4,080 |- 3040|- 3,080]|- 13,800|- 7,320
Weighted change in veh km _[veh km central 2020 - - - |- 1,830 |- 2430|- 2,280|- 3,060|- 2,280 2,310|- 10,350 |- 5,490
Weighted change in veh km _{veh km low 2025 - - - | 1,240 |- 1,620)- 1,500|- 2,020|- 1500|- 1620|- 6,840|- 3,640
Weighted change in veh km _|veh km high 2025 - - - |- 4,340 |- 5670|- 5250|- 7,070)|- 5250(- 5,670|- 23,940 (- 12,740
Weighted change in veh km _[veh km central 2025 - - - |- 3,100 |- 4,050 |- 3,750|- 5050 |- 3,750 (- 4,050 |- 17,100 |- 9,100
Weighted change in veh km _|veh km low 2030 - - - - 18,600 |- 24,300 |- 22,800 |- 30,300 |- 22,200 |- 24,300 |- 102,900 |- 54,600
Weighted change in veh km _[veh km high 2030 - - - |- 37,200 |- 48,600 |- 45,600 |- 60,600 - 44,400 |- 48,600 |- 205,800 | - 109,200
Weighted change in veh km _{veh km central 2030 - - - |- 22,320 |- 29,160 |- 27,360 |- 36,360 [- 26,640 |- 29,160 |-123,480 |- 65,520
\Weighted change in veh km _[veh km low 2035 - - - |- 15,500 |- 20,250 |- 19,000 |- 25,000 - 18,500 |- 20,250 |- 85,750 |- 45,750
Weighted change in veh km _[veh km high 2035 - - - |- 31,000 |- 40,500 |- 38,000 |- 50,000 |- 37,000 |- 40,500 |- 171,500 |- 91,500
Weighted change in veh km _|veh km central 2035 - - - |- 18,600 |- 24,300 |- 22,800 |- 30,000 [- 22,200 |- 24,300 |- 102,900 |- 54,900

This additional output is the same for all traffic related impacts and has therefore been calculated only once in Calculations-
Congestion (rows 472:498). It is not presented in any of the results worksheets.

The information from the calculation sheets are fed into the Results-Congestion, Results-Noise,
Results-Accidents and Results-Summary sheets.

Box 13 Results-Congestion, Results- Noise, Results-Accidents and Results- Summary

Results for the assessment of impacts on congestion, noise and accidents are presented in Results-Congestion, Results-
Noise and Results-Accidents respecitvely. The three results sheets have the same structure. Figure below presents example
of congestion.

The resutls are aggregated impacts to businesses, regulator and society as the assessment methodology does not allow
distiguishing between the parties affected. Results are presented for each uncertianty scenario, and divided into costs (positive
values) and benefits (negative values). Overall uncertainty score for the assessment is presented in cell D23.

Combined impact (aggregation of impacts to businesses, regulator and society/individual)

This category is used when the impact cannot be directly associated with one single group.
£000s

Units:

Central
Transition cost [Low

Costs Nodata [Nodata |Nodata |Nodata [Nodata [Nodata [Nodata |Nodata |Nodata [Nodata [Nodata [Nodata |No data
Annual cost Nodata [Nodata |Nodata |Nodata |Nodata [Nodata [Nodata |Nodata |Nodata |Nodata |Nodata [Nodata [No data
Nodata |Nodata [Nodata |Nodata [Nodata [Nodata |Nodata [Nodata |Nodata |Nodata [Nodata |Nodata
Central
Transition benefit [Low
Benefits High
Central No data [No data |No data -3.07| -3.64 -4.17] -4.65 -5.10 -5.52
Annual benefit |Low Nodata [Nodata [No data -2.05 -2.09) -2.13 -2.16] -2.18| 2.21]
No data [No data |No data -4.09] -4.94 -5.72 -6.44 -7.11] -7.72

The results of the assessment of impacts on congestion, noise and accidents are summarised in the Results- Summary sheet
in rows 15:23 for Congestion, rows 26:34 for Noise, rows 37:45 for Accidents. These presents total costs and benefits of the
measure over the appraisal period and the Net Present Value of the intervention.

npv Costs Benefits

— - - - Total Net Present Value
2014 prices Total Transition Average Annual Total costs Transition benefit Annual benefit Total benefits
£000s Central Low High Central _|Low High Central _[Low High Central _[Low High Central _|Low High Central _[Low High Central _|Low High

Impact to business
Impact to regulator

Impact to society
Total impact - - - - - - - 166|- 125)- 266|- 166|- 125|- 266| -165.6] -125 -266
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4.5 Limitations

General points

>

MEC impacts can be currently used to assess impacts up to 2035. This is because fixed
inputs from WebTAG are only available up to this date. When building the tool it was
anticipated future updates will include further years. In that case, additional fixed inputs
and user inputs can be added in the available empty spaces.

The MEC method does not take into account all of the responses available to those who
switch mode (for example those changing destinations) or the effect of the initial change
in traffic levels on costs and subsequent demand.

The method described above assumes that the alternative journeys taken in the without
scheme and with scheme scenarios have the same origin and destination area types.
This simplifying assumption is necessary in the absence of a trip distribution mode.

No significant adjustments needed to be made in order to build the WebTAG A5.4 MEC
approach into the tool. However, updates to future versions of the relevant parameters
(which are typically released annually) will be facilitated through links to relevant cells in
the new and convenient TAG data book Excel spreadsheet.

The results are provided directly in monetised terms discounted over the appraisal. The
limitations of the approach are that (unless vehicle km changes are provided to the same
level of detail as the WebTAG traffic data) pro rata effects of vehicle km change by road
type must be assumed. Furthermore, this approach cannot match the detailed localised
accuracy of full transport modelling, but detailed modelling would greatly extend the
scope and complexity of the wider impacts model.

During the impact identification and screening, traffic and vehicle speeds as well as
travelling time were considered as separate, but correlated, impacts to the congestion
impact. Traffic/vehicle speed changes are the result of the change in vehicle km due to
the potential air quality measures affecting highway congestion levels. The speeds
themselves are not directly monetised but the resulting travel time changes can be.
However, these speed changes and resulting travel time changes are precisely the
impacts which have already been monetised through the MEC method for congestion
impacts assessment, so attempting to monetise them again would result in double
counting. Therefore, both of these impacts should be considered as already accounted
for and monetised by the MEC Congestion Impact indicator and are not proposed to be
assessed separately.

Congestion impact

>

When the above method is applied then both the direct estimation of congestion levels
from assessment of the difference between free-flow (i.e. uncongested) vehicle hours and
congested vehicle hours using outputs from a detailed local highway traffic assignment
model (including the effects of blocking back and interacting traffic flows at junctions), and
use of approximate elasticity-based techniques to estimate changes in congestion from
given input changes in vehicle km, are accounted for.

Safety/ accidents impact

>

When the above method is applied then both link and junction accident rate analysis
using outputs from a network-based local highway traffic assignment model, and third
party accident rate estimation tools, are accounted for.
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Noise impact

» When the above method is applied then detailed exposure level assessment using
outputs from a network-based local highway traffic assignment model, and an estimation
of population density within different distance bands of highway links, are accounted for.
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5. Method to assess impacts of modal shift

Overview

Traffic is a major source of air pollution; therefore the most effective way to reduce air pollution is to
remove traffic from the road network. Policies that reduce highway traffic vehicle kilometres will, with
all other things being equal, proportionately reduce polluting emissions and concentrations.
Conversely, policies that increase vehicle kilometres will, with all other things being equal, lead to
proportionately increased emissions.

A modal shift occurs when one mode (e.g. bus) has a comparative advantage (including costs,
flexibility, capacity etc.) in a similar market over another (e.g. car). Comparative advantages can take
various forms, such as costs, capacity, time, flexibility or reliability®. Specifically, a mode shift from car
to active transport modes (cycling and walking) can provide benefits in terms of personal health,
welfare costs and climate change’.

For the method for estimating model shift impacts, similarly with the Congestion impacts, the approach
refers from the WebTAG unit A5.4 which uses the TAG Data book (from May 2014). The WebTAG
A5.4 MEC method was selected as it is part of official UK Government (DfT) guidance, and is a
proportionate approach suitable for the current tool. In addition to the MEC method, estimated trip
changes from the DfT National Transport Model (NTM) was specifically utilised in the assessment of
modal shift. Figure 5.1 outlines the process for the modal shift impact assessment.

Figure 5.1 Overview of the methodology to assess modal shift

Fixedinput: Trip change Fixedinput: Average proportion Userlnput: Change in vehicle kilometres Userinput: Proportion of total
per additional 1,000 car of trafficin each region for each for traffic impacts (for UK) in the scheme traffic for differentareatypes and
km change, by area type road type and area type (TAG openingyear for each subsequent5 year road types for each subsequent5
(DfT NTM Model) Data Book: Table A5.4.1) interval for 2010-2035 year interval for 2010-2035

1. Aggregation and intrapolation of the
proportion of total traffic for different
areatypes

2. Proportional change in vehicle km

3. Calculation of the change in number
of trips per transport area, transport
type and scenario

4.Summary of changesin numberof
trips per year and by whole appraisal
period

Output 1: Changesin number of trips per Output 2: Total change in number of
year trips by area

6 The Geography of Transport Systems, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography, Hofstra
University, New York, USA

7 Can a mode shift to walking and cycling benefit health and climate?, James Woodcock and Felix Creutzig, The
European Dahrendorf Debate Symposium, 2013
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5.1 Inputs

Inputs used to calculate the impacts of modal shift are summarised in Table 5.1below.

Table 5.1  Summary of inputs — modal shift

Input
User Inputs:

Change in vehicle km

Proportion of total traffic
for different area types
and road types

Fixed Inputs:

Average proportion of
traffic in each region for
each road type and area
type

Trip change per additional
1,000 car km change, by
area type

Units

veh km

Percentage per
area and road

type

Percentage
weightings of
total traffic

No. of trips

Comment

The user enters an estimate of the net change in
vehicle kilometres due to the intervention for each 5
year interval for the assessment period.

This is determined by the extent to which vehicles are
diverted off (or onto) different road and area types by
the air quality policy. The user can enter the
percentage distribution of traffic between each area
and road type.

If this detail for the location of the change in vehicle km
is unknown the user can select the geographic region
and average values for the region will be applied to
allow for calculation of the impact of the net change in
vehicle kms.

The primary limitation is that lack of a highway model
will result in using regional averages from the National
Transport Model (NTM)

Number of trips by car, walking, cycling, bus and rail
per 1,000 car km

Source

Assessment of
the measure

Assessment of
the measure

TAG Data Book
—Table A5.4.1

DfT NTM Model

The user inputs required to calculate the impact are:

» Change in vehicle km: Changes in number of vehicle kilometres can be direct impacts
of air quality measures. These data have to be provided by the user of the model®. In the
absence of local evidence, estimates of regional traffic flows derived from the NTM can

be used.

8 For short distance trips, the change in vehicle km data can be obtained by passenger surveys, whereas for long
distance trips the data can be obtained from National Transport Statistics Database (TAG Unit A5.4 Marginal

External Costs)
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Box 14 Change in vehicle kilometres

Change in vehicle kilometres are to be entered by the user in_Control “Table 1” (rows 41:91) along with the associated five year
interval years. Central, low and high values can be entered and all are carried through into the calculations and presentation of
the results.

Alternatively the user can select a qualitative uncertainty indicator, for which a numerical value is automatically assigned. The
numerical value is carried through the calculations and results to be combined with the uncertainty score of other input
parameters in order to provide an indication of the uncertainty level of the results.

Table 1 Changein vehicle kilometers for traffic impacts (for UK)

Change in vehicle kilometers Uncerainty Comments Reference
Central High Qualitative Score

weh km

4,000 12,000 |not used

2015

2020 2,000 10,000 |not used
2025 2,000 |- 7,000 (not used
2030 30,000 |- 0,000 |not used
2038 25,000 |- 50,000 |not used

X

]

md more input ows

These data are carried forward into Calculations-ModalShift, (rows 5:15) for the selected assessment period duration.

Proportion of total traffic for different area types and road types: A shift in the location of vehicle
kilometres between different area and road types can be a direct impact of an air quality measures.
These data can be provided by the user of the model®.

» However, if these data are not available the user can instead select the geographical
region in which the change in vehicle km occur and default average distribution of traffic
for that region is applied. This allows for an assessment of the net change in vehicle km
but as the default values are a no measure counterfactual the impact of a shift between
area and road type is not incorporated in the results.

9 For short distance trips, the change in vehicle km data can be obtained by passenger surveys, whereas for long
distance trips the data can be obtained from National Transport Statistics Database (TAG Unit A5.4 Marginal
External Costs)
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Box 15 Proportion of total traffic for different area types and road types

The distribution of the change in vehicle kilometres across different areas and road types can be entered by the user in_Control
“Table 2 (Optional)” (rows 99:104) along with the associated five year interval years. The numerical value is carried through the
calculations and results to be combined with the uncertainty score of other input parameters in order to provide an indication of
the uncertainty level of the results.

Table 2 {Optional) Proportion of total traffic for different area types and road types

Unit: % of total traffic

iC for area es, standard values will apply acc 2§ egion

Inner and Quter Inner and Outer Inner and Outer

London London London Conurbations Conurbations Conurbations Cther Urban Other Urban
Motorwayz A Roads Other Roads Motorways A Roads Other Roads A Roads Other Roads
% oftotal traffic % oftotal traffic % of total trafic % oftotal traffic % oftotal traffic % oftotal traffic % of total traffic % oftotal traffic
2010
215
2020
2025
2030

Would be useful to include a check for totals to make sure these add fo a 100%

Uncertainty
Rural Rural Rural
Motorways A Roads Other Roads Qualitative Score
% of total tr % of total traffic: % of total traffic
medium
medium
‘medium

imedium
medium

‘medium

These data are carried forward into Calculations-ModalShift (rows 21:29) for the selected assessment period duration.

Alternatively the user can select the geographical region in which the change in vehicle kilometres occurs g down

menu (cell 141) in Control “Table 1” (row 41).

“4
43 |Change in vehicle kilometers for traffic impacts (for UK)
44

LY Change in vehicle kilometers : Uncertainty Fast Anglia

Vil Central : ‘Hig Qualitative Score East Midlands .
47 veh km < veh km

48 - - -

49 |- 20,000 | 10,000 |- 30,000

50 - 30,000 - 20,000 ‘- 40,000

51 - 50,000 ;- 20,000 - 70,000

52 |- 360,000 - 300,000 ' 600,000

53 - 300,000 - 250,000 - 500,000

ol 74

To change the options in the drop down menu, select the cell and click on “Data Validation” in the Data ribbon. In the Data
Validation pop-up window, in the field “Source”, the user can see the reference range for the list of regions (Control, cells
L44:L56:). To update the list of regions, type in the new region names in the reference cells. If the new list is longer, please
update the reference range in the “Source” box as required, then click on “OK”.

This data is carried forward into Calculations- ModalShift (cell H5). The traffic data relevant for the selected region are then
populated in Calculations- ModalShift (rows 21:29).

The categories for the area and road type, and the list of geographic regions, are compatible with the fixed inputs (described
below) and therefore should only be changed if the format of the fixed inputs is changed.

The fixed inputs required to calculate the impact are:

> Average proportion of total traffic for different area types and road types: The
proportions of traffic for each road type and area type vary by region and are given in
Table A5.4.1, TAG Data Book. Proportions of traffic are given for 2010 and five year
intervals to 2035.
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Box 16 Proportion of total traffic

Average traffic proportions are presented in Inputs-traffic (rows 8:109). Separate tables are provided for each five year interval
from 2010 to 2050. The categories and format is consistent with WebTAG Table A 5.4.1, from which data for 2010-2035 has
been extracted (2040-2050 data are not yet available but the tables for these years have been included for when this data is
available).

Proportion of total traffic for different area types and road types

2010 Proportion of Total Traffic in each congestion band for different regions, area types and road types (1d.p.)
Region Congestion [London London London Inner and Outfinner and Outfinner and OutOther Urban [Other Urban [Rural Rural Rural Grand Total
band Motorways A Roads | Other Roads | Motorways A Roads [ Other Roads| A Roads | Other Roads | Motorways ARoads | Other Roads

1 0.1% 0.3% 1.1% 0.7% 1.2% 3.9% 2.2% 8.1% 2.8% 11.4% 11.3% 43.0%

2 0.2% 0.8% 0.7% 1.8% 2.2% 1.6% 4.4% 2.8% 6.5% 9.0% 1.7% 31.6%

3 0.0% 1.0% 0.3% 17% 1.5% 0.8% 3.3% 11% 4.1% 2.2% 0.5% 16.6%

4 0.0% 1.0% 0.3% 0.5% 1.2% 0.7% 1.9% 0.5% 0.6% 0.5% 0.3% 7.5%

5 0.0% 0.3% 0.1% 0.0% 0.1% 0.1% 0.4% 0.0% 0.0% 0.0% 0.2% 1.2%
Great Britain Average 0.3% 3.5% 2.5% 4.6% 6.2% 7.1% 12.3% 12.5% 14.0% 23.1% 14.0% 100.0%

Although the geographical scope for the Wider Impacts model is the whole of the UK, the best available information in WebTAG
is for Great Britain. It is recommended to use Great Britain for general cases. Data for lower level geographical regions is
included in the model should the user have information on the region in which the intervention occurs.

If the user is not able to provide this distribution of the net change in vehicle kilometres then the relevant region can be selected
and default values applied. As these default values are based on the counterfactual this does not allow for assessment of the
impact of change in location of vehicle kms — it only allows for assessment of the impact of the net total change in vehicle kms.
When applied, these data are carried forward into Calculations- ModalShift (rows 21:29) for the selected assessment period
duration.

> Trip change per additional 1,000 car km change, by area type: The number of trips
for car, walking, cycling, bus and rail per additional 1,000 car km change. Information
provided for each area type: London, inner and outer conurbations, other urban, rural and
Great Britain as a whole. These factors were derived from the responses of the National
Transport Model (NTM) to change in fuel cost (affecting car only) in a 2020 forecast year
and the average response from tests on increasing and decreasing fuel cost was used.
The tests caused changes in both mode and destination choice for all trip purposes
originating in the given area type. For each 1,000 car km change in such trips, the
numbers of trips changed were calculated. The greatest mode shift impact in the model
was an increase in car occupancy (switch to car passenger from car driver) over changes
to other modes.

Box 17 Trip change per additional 1,000 car km change, by area type

Number of trips per car, walking, cycling, bus and rail by area type are presented in Inputs-traffic (rows 144:161).

Trip change per additional 1,000 car km change, by area type

Area type Car Walk Cycle Bus Rail Total
London 45 08 02 17 221 [I]
Inner and Outer Conurbationg 1.8 28 0.7 -3 13 0.
Other Urban a1 B 07 Bck 3 13 A1
Rural 41 44 0.8 Bcas) 0.4 A1
Great Britain 8.3 =34 0.7 -3 1.2 0.0

When applied, these data are carried forward into Calculations- ModalShift (rows 34:38) for the selected assessment period
duration.

52 Calculations

Calculations are undertaken in the following worksheets: Calculations-ModalShift. The assessment
method is comprised of the following steps:

> Step 1: Aggregation and intrapolation of the proportion of total traffic for different area
types
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In that step, the different road types (i.e. Motorways, A Roads and Other Roads) are aggregated for
the proportion of total traffic for different area types (geographical regions in UK) and road types
(Calculations-ModalShift (row 21-29)). The figures are then interpolated for the years between the

five year intervals, using the five year interval values.

Box 18 Aggregation and intrapolation of the proportion of total traffic for different area types

Proportion of total traffic for different area types and road type’s values are imported from Calculations-ModalShift (row 21-29).
These data are carried forward into the different scenarios for Calculations- ModalShift Step 2: Proportion change in vehicle

kilometres.

The table for the aggregation and interpolation of the proportion of total traffic for different area types are set out in

Calculations-ModalShift rows 55-95.

Inner and Outer

Uniit ear Londan . Other Urban Fural Total
Conurbations
Intrapolated propartion of tatal traffic for different area wpes 4 of tatal traffic 2010 0 216w 17.8% 0.5
Intrapolated proportion of tatal traffic for different area twpes % of total tralfic 201 0 2k 17.8% 0.5
Intrapolated propartion of tatal traffic for different area tupes % of tatal traffic 2012 0.0 2% 1794 0.4
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 2013 0.0% 21.7% 17.9% B4
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 2014 0.0 21.8% 1804 £0.3%
Intrapolated propartion of tatal traffic for different area wpes 4 of tatal traffic 2015 0 21.8% 8.0 E0.3%
Intrapolated propartion of tatal traffic for different area wpes w4 of tatal traffic 2016 IiEA 218 8.0 E0.3%
Intrapolated propartion of tatal traffic for different area tupes % of tatal traffic 2017 0.0 8% 1794 0.4
Intrapolated propartion of tatal traffic for different area tupes . of tatal traffic 2018 0.0 21.8% 17.9% B4
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 2013 005 218% 784 50.5%
Intrapolated propartion of tatal traffic for different area wpes 4 of tatal traffic 2020 0 21.8% 17.8% 0.5
Intrapolated propartion of tatal traffic for different area wpes w4 of tatal traffic 202 IiEA 218 17.8% 0.5
Intrapalated propartion of tatal traffic for different area types % of total waffic 2022 0z ke 7.7 B05
Intrapolated propartion of tatal traffic for different area tupes . of tatal traftic 2023 0.0 2% 7.4 E0.5%
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 2024 005 218% 1764 50.5%
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 2025 0.0 21.8% 1764 E0.5%
Intrapolated propartion of tatal traffic for different area wpes 4 of tatal traffic 2026 0 21.8% 7% 0.5
Intrapolated proportion of tatal traffic for different area twpes % of total tralfic 2027 0 2.8 1764 0.5
Intrapolated propartion of tatal traffic for different area tupes % of tatal traffic 2028 0.0 21.3% 1754 E0.6%
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 20249 0.0% 219% 1754 E0.6%
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 2030 0.0 219 1754 E0.E%
Intrapolated propartion of tatal traffic for different area wpes 4 of tatal traffic 0 0 214 754 0.6
Intrapolated propartion of tatal traffic for different area wpes w4 of tatal traffic 2032 IiEA 214 7.5 0.6
Intrapolated propartion of tatal traffic for different area tupes % of tatal traffic 2033 0.0 21.3% 1744 0.7
Intrapolated propartion of tatal traffic for different area tupes . of tatal traffic 2034 0.0 219 1744 0.7
Intrapolated propartion of tatal traffic for different area tupes 4 of tatal traffic 2035 005 21.9% 4% 507

> Step 2: Proportional change in vehicle km

For this step, the proportional change is calculated by the weighted change in vehicle kilometres for
each area and scenario. If no data is available for any given year, the figure will interpolate from the

five year interval.
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Box 19 Proportional change in vehicle km

The calculation of proportional change in vehicle km are imported from the following sheet:
- Calculations- ModalShift Step 2: Proportion change in vehicle kilometres
o rows 112:152 for low scenario
o  rows 156:196 for high scenario
o  rows 200:240 for central scenario
- Calculations- ModalShift (row 34:38) for Trip change per additional 1,000 car km change, by area type

These data are carried forward into the different scenarios for Calculations- ModalShift (Rows 111:240) Step 3 Calculation of
the change in number of trips per transport area and transport type.

Uniit Quantltgtwe ‘fear Londan Inner and Quter Other Urban Rural
uncertainky Conurbations

Propartional change invek km weh km low 2010 0 0 0 0
Propartional change invek km weh km low 2011 0 436 -360 1208
Propartional change inveh km weh km low 2012 1] -gr2 -F2n 2412
Propartional change inveh km weh km low 2013 1] 1308 00 3613
Proportional change inveb km weh km low 2014 1] 1744 -1440 4524
Propartional change invek km weh km low 2015 0 2180 1300 -GI030
Propartional change invek km weh km low 2016 0 2616 2162 -Tedd
Propartional change inveh km weh km low 2017 1] -3052 -2604 -8458
Propartional change inveh km weh km low 2018 1] -M88 -2056 -9672
Proportional change inveb km weh km low 2013 1] 3924 3208 10826
Propartional change invek km ueh km low 2020 0 4360 -3660 12100
Propartional change invek km weh km low 202 0 4360 -3062 12100
Propartional change inveh km weh km low 2022 0 -4360 -3544 12100
Propartional change inveh km weh km low 2023 1] 4360 -3636 12100
Proportional change inveb km weh km low 2024 1] 4360 3528 12100
Proportional change inveb km weh km low 2025 1] 4360 -3520 12100
Propartional change invek km weh km low 2026 0 -BEZE 1336 -4E040)
Propartional change invek km weh km low 2027 0 -28095 232 -Fggen
Propartional change inveh km weh km low 2028 1] 41164 -32908 113520
Proportional change inveh km weh km low 2029 1] -Bad32 42704 -147860
Proportional change inveb km weh km low 2030 1] 5700 52600 121800
Propartional change invek km weh km low 20 0 63610 -50F00 -I7ETI0
Propartional change invek km weh km low 2032 0 -E1320 -45500 153780
Propartional change inveh km weh km low 2033 1] 59130 47100 -1B3770
Propartional change inveh km weh km low 2034 1] -5E540 -45300 -157760
Proportional change inveb km weh km low 2035 1] 54750 43500 -151750

Inzufficient data| Insufficient data|Insufficient data) Insufficient data

Inzufficient data|Insufficient datalInsufficient data) Insufficient data

» Step 3: Calculation of the change in number of trips per transport area, transport type and
scenario

To calculate the change in number of trips for each transport area, type and scenarios (i.e. central, low
and high), the distributed change in car kilometres travelled is multiplied by the relevant factor (number
of trips per 100 car km change) for each transport mode and area.
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Box 20 Calculation of the change in number of trips per transport area, transport type and scenario

The calculation of change in number of trips per transport area, transport type and scenario are imported from the following
sheet:

- Calculations- ModalShift Step 2: Proportion change in vehicle

o  rows 112:152 for low scenario

o  rows 156:196 for high scenario

o  rows 200:240 for central scenario
- Calculations- ModalShift (rows 34:38) for Trip change per additional 1,000 car km change, by area type
- Calculations- ModalShift (rows 9:15) for Change in vehicle kilometres

The table for the calculation of the change in number of trips per transport area, transport type and scenario are set out in
Calculations-ModalShift rows 259:389:

- Rows 259:299 for low scenario
- Rows 303:343 for high scenario
- Rows 347:387 for central scenario

Inner and | Inner and
Unit Quanlita.tiue Vear London London London London London g:t:l.rlrbati g:t:l.rlrbati
uncertainty
ons ons
Car wialk Cyele Bus Riail Car wialk,
Charge in number of trips per area and vehicls tupe Mumber of trips low 2010 - - -
Changein number of trips per area and vehicls wpe Mumber of rips low 201 342 124
Change in number of trips per area and vehicle tupe Pumber of trips ot 2mz 683 247
Charge in number of trips per area and vehicls tupe Mumber of trips low 2013 10.25 an
Changein number of trips per area and vehicls wpe Mumber of rips low 2014 1367 4.95
Change in number of trips per area and vehicle wpe Mumber of trips o 205 17.08 619
Charge in number of trips per area and vehicls tupe Mumber of trips low 2016 20.50 742
Changein number of trips per area and vehicle pe Mumber of trips low 2017 - - - - - |- 233 366
Change in number of trips per area and vehicle wpe Mumber of trips o 203 - - - - SO ) 440
Charge in number of trips per area and vehicls tupe Mumber of trips low z018 30.75 i
Change in number of trips per area and vehicle tupe Mumber of trips low 2020 - - - - D R At 1237
Change in number of trips per area and vehicle wpe Mumber of trips o 2021 - - - - O A 1237
Change in number of trips per area and vehicle tupe Tumber of trips lowe 2022 - - - - SO L AT 1237
Change in number of trips per area and vehicle tupe Mumber of trips low 2023 47 1237
Change in number of trips per area and vehicle wpe Mumber of trips o 2024 - - - - O A 1237
Change in number of trips per area and vehicle tupe Pumber of trips law 2025 - - - - SO - AT 1237
Change in number of trips per area and vehicle tupe Mumber of trips low 2026 130.32 4713
Change in number of trips per area and vehicle tupe Number of rips low 2027 - - - - - |- 224G 201
Change in number of trips per area and vehicle tupe Pumber of trips law 2028 - - - - - |- sz 1853
Change in number of trips per area and vehicle tupe Mumber of trips low 2029 $18.75 16164
(table continued)
Inner and | Inner and | Inner and
Quter " Quter " Quter . Other Other Other Other Other Urban | Fural Fural Fural Rural Fural Irloat;lge in I:;:Ige in Iﬁ;;lge in I:at;lge in I:;:‘ge in
Conurbati | Conurbati| Conurbati| Urban Urban Urban Urban - - . .
ans ans ans trips trips trips trips tiips
Cyele Buz Riail Car wialk Ciyele Buz Rail Car wialk Cyile Bus Riail Car Walk. Cyele Buz Fiail
0.29 132 058 [- 329 134 0.26 122 047 |- no2 5.27 im 4.26 0.50 R ) 7o4 156 6.79 155
08?7 ZEY 15)- EB3 ] 083 247 0.95 |- 2204 1053 a2 8.5 0.9 - 3546 1563 an 1258 0a
036 348 173 [- 988 402 073 3EE 142 |- 3308 15.80 02 237 149 - A 2353 457 20.37 464
1.4 527 i R KA 6.36 109 4.87 180 408 2107 403 17.03 198 - gz 338 6.22 2716 B.13
143 (2] 288 |- 1646 ET0 1.3 603 237 |- BE.10 2634 504 2129 248 - BBED 3022 T 33.958 T
17 Tan 346 )- 1963 am 157 T8 283 EB.19 JE4 E05 2657 298 - loe3e 4707 9 40.75 928
2.00 922 404 |- 2250 432 183 .47 330 |- I7.28 3694 o7 2988 348 - 1z 6492 10.89 4754 1082
228 053 461[- 2612 1063 203 S.EE 376 |- 9837 42.24 f0g 4.4 398 - e E277 1245 54.33 1238
2587 128 Bl - 2334 .34 234 10.85 422 |- 9947 47.85 210 3043 448 - 18956 TOE2 40 B2 1283
288 1217 BT |- 32F6 1328 280 f2.04 465 (- 10EE B2.85 f0.1 421 498 - 17728 TBAT 16.567 6791 1543
288 1217 677 - 3243 1222 253 120 468 - 10.56 5285 1011 42.71 493 - ez 7oA 16.56 E7.89 1542
288 1217 B77)- 242 1213 253 .92 467 |- 1o.5e 52.85 1011 42.71 498 L 8 ) a4 16.58 E7.86 154
285 1217 BT (- 3234 1218 258 1196 466 (- 10EE 52.85 f0.1 2.1 498 - 1y 7838 16.55 BT.E3 15.40
289 AT 677 - 32av <A 258 193 465 (-  10gE 52,85 fo.n 2.1 4.9% - IF0 T8 15.54 6781 1539
288 1217 677 )- 3220 1210 2587 .40 464 - 1o.5e 52.85 1011 42.71 498 - 17ea 7832 16.64 ET.78 1538
1083 B0.22 2200 )- 12180 4956 a7 45.02 1754 |- 42067 20108 3848 E252 1894 - ET2TA 20784 69.09 26775 G248
1692 8726 32 |- 2nH 86.02 1687 TH14 044 |- 7078 933 G684 28232 2q - 116865 517.36 102,63 773 10157
2695 2431 G446 |- 20102 12243 2403 .2e 4334 |- 104083 49767 95.20 402.12 46.87 - 166452 TI6.88 ME12 E3T.T0 44ET
4393 E12E TO.E9 |- 29062 16295 318 144,39 BE24 |- 125100 64581 12257 52193 £0.83 - 2e0.2e 9540 18373 82767 18776

These data are carried forward into Calculations- ModalShift (rows 398:412) for each road type per scenario (i.e. central, low
and high) and Calculations- ModalShift (rows 417:421) for each road and area types into in the selected assessment period

duration.
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5.3  Results-modal shift and results-summary

The calculation assessment in the section above provides the following outputs in Calculations-
ModalShift (rows 391:424)):

» Change in number of trips per year and total change in number of trips for the
whole appraisal period

Box 21 Change in number of trips per year and total change in number of trips for the whole
appraisal period

The final output is presented in Calculations- ModalShift (rows 397:412) and Calculations- ModalShift (rows 416:421).
These then feed directly to the Result-Modal shift rows 7:28 and 29:40.

Change in number of trips per year

For each uncertainty scenario (i.e. central, low and high) the change in number of trips per year is fed from:
- Calculations- ModalShift (rows 259:299) for low scenario
- Calculations- ModalShift (rows 303:343) for high scenario
- Calculations- ModalShift (rows 347:387) for central scenario

The area types are summed (columns G: Z) into total trips per year (column AB: AF) for each uncertainty scenario. Qualitative
uncertainty score is shown in cell E26.

Change in number of trips per year 2010 2011 2012 2013 2014 2015 2016 2017
Low o 18 |- 35]- 53 |- 71 |- 89 |- 106 |- 124
Car High - - 53 |- 106 |- 160 |- 213 |- 266 |- 284|- 301
Central o 35 |- 71]- 106 |- 142 |- 177 |- 195 |- 213
Low - 8 16 24 31 39 47 55
Walk High - 24 47 71 94 118 126 133
Central - 16 31 47 63 78 86 94
Low - 2 3 5 6 8 9 11
Cycle High - 5 9 14 19 23 25 26
Central - 3 6 9 12 16 17 19
Low - 7 14 20 27 34 41 48
Bus High - 20 41 61 81 102 109 115
Central - 14 27 41 54 68 75 81
Low - 2 3 5 6 8 9 11
Rail High - 5 9 14 19 23 25 26
Central - 3 6 9 12 15 17 19

Total change in number of trips for the whole appraisal period

For each uncertainty scenario (i.e. central, low and high), the total change in number of trips by area over the whole appraisal
period is fed from:

- Calculations- ModalShift (rows 259:299) for low scenario
- Calculations- ModalShift (rows 303:343) for high scenario
- Calculations- ModalShift (rows 347:387) for central scenario

This is done by using a SUMIF function and over the appraisal period set by input data fed from Control row C13 for measure
start year and row C14 for assessment end year.

Low High Central

Inner and Inner and

Outer Inner and Outer
Total change in number of trips for the whole appraisal Conurbatio |Other Outer Conurbati|Other
period London ns Urban Rural London Conurbations |[Other Urban  |Rural London |ons Urban Rural
Car - |- 1818 1,699 |- 5,868 - | 3,892 |- 3,640 |- 12,565 - |- 2435|- 2278|- 7860
\Walk - 658 691 2,805 - 1410 1481 6,006 - 882 927 | 3,757
Cycle - 152 136 537 - 325 291 1,149 - 203 182 719
Bus - 701 628 2,267 - 1,500 1,346 4,854 - 938 842 | 3,036
Rail - 307 245 264 - 657 524 566 - 411 328 354

The final output shown in Calculations- ModalShift (rows 397:412) and Calculations- ModalShift (rows 416:421) feeds into
the Results-Modal shift into following tables: Change in the number of trips per year in Results-Modal shift (rows 7:26) and
Total change in number of trips for the whole appraisal period in Results-Modal shift (rows 29:40)
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Box 21 Change in number of trips per year and total change in number of trips for the whole
appraisal period

Unit: Number of trips 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Central 265.94| -301.21| -336.49]  -371.76| -407.04| -442.32
Car -177.29| -177.22| -177.15|  -177.07| -177.00] -176.93
High -354.58| -407.52| -460.45|  -513.38| -566.31| -619.24
Central 117.71)  133.33|  148.95 164.57| 180.19|  195.81
Walk 78.47 78.44 78.41 78.38 78.35 78.32
High 156.95|  180.39|  203.82 227.26|  250.70|  274.14
Central 23.35 26.45 29.55 32.64 35.74 38.84
Cycle 15.57 15.56 15.55 15.55 15.54 15.54
High 31.13 35.78 40.43 45.08 49.73 54.38
Central 101.87 115.39 128.90 142.42 155.93 169.45
Bus 67.91 67.89 67.86 67.83 67.81 67.78
High 135.83| 156.11|  176.39 196.67| 216.95| 237.23
Central 23.15 26.21 29.27 32.33 35.39 38.46
Rail 15.43 15.42 15.41 15.40 15.39 15.38
High 30.87 35.46 40.06 44.65 49.24 53.84
Results qualitative
uncertainty score: 9

Total change in number of trips for the whole appraisal period

Low High Central

Inner and Inner and Inner and

Outer Outer Outer

Conurbati |Other Conurbati |Other Conurbati [Other

London |ons Urban  [Rural London |ons Urban  |Rural London |ons Urban  |Rural

Car - |- 1,818|- 1,699 |- 5,868 - |- 3892|- 3,640 |- 12,565 - |- 2435|- 2278 |- 7,860
Walk - 658 691 | 2,805 - 1410 1481| 6,006 - 882 927 | 3,757
Cycle - 152 136 537 - 325 291 1,149 - 203 182 719
Bus - 701 628 | 2,267 - 1500| 1,346| 4,854 - 938 842 | 3,036
Rail - 307 245 264 - 657 524 566 - 411 328 354
Results qualitative
uncertainty score: 9

The high—level summary results for this impact is presented in the Results-Summary sheet.

Box 22 Results-Summary for Modal shift

Summary results for modal shift assessment are presented in Results-Summary rows 48:56. These provide total number of
trips diverted from car to other transport modes over the whole appraisal period.

Modal shift

Total change in

number of trips for

the whole appraisal London Inner and Outer Conurbations Other Urban Rural

period Central Low High Central  [Low High Central  [Low High Central  |Low High
Car - - - |- 2435]- 1818 3,892 2278 |- 1,699 |- 3,640 |- 7,860 |- 5,868 [- 12,565
Walk - - - 882 658 | 1,410 927 691| 1481 3757| 2805[ 6,006
Cycle - - - 203 152 325 182 136 201 719 537 1,149
Bus - - - 938 701| 1,500 842 628| 1346| 3,036 | 2267 4,854
Rail - - - 411 307 657 328 245 524 354 264 566

54 Limitations

The factors derived for this method were calculated from outputs of the Department for Transport (DfT)
National Transport Model (NTM) which uses an aggregate demand model to simulate travel
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behavioural responses for Great Britain. In common with all models, it must necessarily be incomplete
and imperfect. Particular elements to note in this regard are:

> The tests used were based on responses in a forecast year (2020).
» The NTM base year and calibration is now somewhat out of date.

» Car km change can be caused by many factors. In this case the tests concerned the
response to changes in fuel cost. While this does only impact car directly (as intended) it
is essentially equivalent to a distance-based charge rather than an area-based charge
(such as the Central London Congestion Charging Scheme or a Low Emissions Zone).
Thus the behavioural response to a cost increases for destination choice while retaining
the car mode is primarily to reduce distance driven rather than simply change destination
(as a LEZ might induce) which may cause some unreliability in the application of the
method to LEZ modelling or other AQ policy impacts.

» The changes in both car km and modal trips are calculated for all trips from a given area
type to all destinations, rather than simply within an area type, as this was the only way
to ensure that no suppression of trips was included in the factors (since the tests caused
a change in trips between intra-area and inter-area).

» Unlike the MEC impacts, modal shift is only calculated using five year intervals and does
not allow for individual years between intervals as inputs.

Nevertheless, the use of the NTM model has produced mode shift factors which are based on a much
more comprehensive set of inputs than were available otherwise from a literature survey (as
conducted earlier in this study). The NTM is also the source of the factors used in other impact
calculations within this study as well as the official UK government National Road Traffic Forecasts. It
therefore offers good consistency with other elements of the current model and national policymaking.

Ensuring that there was no overall suppression or generation of trips (zero deadweight loss) was also
a benefit of this method over results from literature and was a stated requirement of Defra.
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6. Method to assess health impacts from cycling
and walking

6.1 Overview

Active forms of travel such as walking and cycling are the most sustainable forms of transport and are
associated with a number of health benefits including a reduced risk of premature death and
prevention of chronic diseases such as heart disease, stroke, depression, dementia and cancer.

The increased use of car has been a deterrent factor of walking and cycling in the UK. The lack of
investment in walking and cycling infrastructure and a poor urban design has resulted in the decline of
the active travell®. The suppression of active travel is linked with higher level of physical inactivity and
sedentary lifestyles contributing to high level of morbidity and mortality. Transport interventions have
important potential impacts on health and equality and should be taken into consideration by policy
makers to promote general improvement in the lifestyles and wellbeing of local populations!. Some of
the benefits of cycling and walking include improvement of mental health and wellbeing; reduction of
weight and stress management; improvement of air quality and noise; reduction of energy
consumption and COz; reduced congestion; and more liveable communities??.

This section of the model is based on the most updated version of WebTAG Use of Cycle & Walking
Business Case Toolkit to date, which is currently under development by the DfT, and uses the
principles developed for the Health Economic Assessment Tool'? (HEAT) for calculating health
benefits for walking and cycling. HEAT was developed by the WHO (World Health Organisation) for
use in Ministry of Health funded workshops to increase the capacity of the health sector and estimate
reductions in mortality due to cycling (transportation) and walking (recreation and transportation). User
inputs are usually obtained by destination based surveys, travel surveys, traffic counts, route user
surveys and pedometers. There are two types of assessments when using HEAT tool:

1. Using data from a single point in time; this option is used when assessing the status quo, such
as valuing current levels of walking and cycling in a city or if data on the results of an
intervention only are available; and

2. Using before and after data; it is used when assessing the impact of an actual intervention or
hypothetical scenarios. Pre and post measures will be used to calculate health benefits and
associated financial savings.

We apply the second type of assessment following the same approach as WebTAG Use of Cycle &
Walking Business Case Toolkit. It is based on a reduction in the risk of dying prematurely due to
physical activity and it is directly related to minutes of cycling/walking.

The model includes four modules, developed in four separate sheets. The first two modules use inputs
from modal shift (see section 5). They monetise the health benefits of the number of trips being
diverted into cycling and walking separately. The third and fourth modules allow for assessment of
health impacts from cycling and walking in separate sheets and independently from the modal shift
impact. Figure 6.1 below presents an overview of the modules and steps required to assess the
impact.

10 Healthy transport=Healthy lives, British Medical Association, July 2012

11 Devon and Torbay Local Transport Plan 2011 — 2026, Equality and Health Impact Assessment, Devon County
Council, January 2011

12 Bristol City Council

13 Health economic assessment tools (HEAT) for walking and cycling, Economic Assessment of Transport
Infrastructure and Policies, World Health Organisation, Methods and user guide, 2014 update
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Figure 6.1 Overview of the methodology to assess health impacts of cycling and walking

LINK TO MODAL SHIFT

assessment: Number of

trips in a given year
diverted to cycling

—

User input (optional):
% Cycling and waking
speed

User input (optional):

Length of journey

STANDALONE ASSESSMENT

User input: Number of
cycling/walking journeys per day as

a result of the policy/measure

1. Calculate minutes travelled per user per

Fixed input: Default average cycling
and walking speed

Fixed input: Default average length
of journey (cycling/walking)

Fixed input: Reduced relative risk

cycling/walking day

2. Calculate total distance travelled per
average day

3. Calculate the adjusted “Reduced

factor

Fixed input: The mortality rate can
be obtained from WHO Mortality

relative risk” for the study

4. Calculate expected deaths in the

database

Fixed input: The value of life is
given in the WHO European Region

population affected by the policy

5. Calculate number of lives saved from
physical activity

6. Calculate value of lives saved from

Average database

physical activity

Fixed input: Number of days in the
year that cycling/walking will occur

Fixed input (optional): Control inputs
for this impact affect the final result.
Default values can be applied.

Discounted present value of health
benefits of cycling. Considers:

- Inflation

- Ramp up

- Decay
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6.2 Inputs

Inputs used to calculate the health impact of cycling are summarised in Table 6.1 below. If the source for an input
is “User/ Default” means that default values are already pre-populated in the model but the user can modify them to

suit their needs.

Table 6.1  Summary of inputs — health impacts of cycling
Input Units Comment Source
User inputs for the standalone assessment only:
Number of Number of The user needs to input the number of cycling and User
cycling/walking journeys journeys walking journeys separately. These are the journeys

per day as aresult of the
policy/measure

resulting from the policy or measure.

User inputs for both standalone assessment and modal shift approach:

Length of cycling/walking ~ Km
journeys.

These inputs are relevant for the policies which will
change the length of the cycling or walking trip. For
example construction of new cycling route can
decrease or increase the overall distance travelled on
a bike.

Inputs for cycling and walking have to be input
separately

Cycling/walking speed Km/h Together with journey distance, it is used for

estimating cycling/walking time.
Decay rate % The rate at which health benefits decay (i.e. after the
end of the policy/measure)

Year decay start Year Year in which decay starts (i.e. when funding for a

cycling scheme ends)

Ramp up of health Year

benefits

The number of years it takes for the measure/policy
to achieve full potential.

Number of days in the
year that cycling/walking
would occur

Number of days Number of days per year that the number of journeys

per day entered will apply.

Share of journeys (both %
from walking and cycling)

that form part of areturn

trip

This is to identify the number of users affected by the
policy.

Background annual %
growth

Expected annual growth in per cent.

Inputs for the assessment linked to modal shift only

Number of trips diverted
to cycling

Number of trips This input feeds in from the assessment of modal

shift impact

Fixed Inputs for both assessment methods:

Value of life saved. £ in 2010 prices The economic value of a saved life.

Mean proportion of
England and Wales
population aged 15-64
who die each year from all

This is the total proportion of people who die from all

percentage causes in England and Wales.

User / Default values applied if
left blank

User / Default values applied if
left blank

User / Default values pre-
populated in cell

User / Default values pre-
populated in cell

User / Default values pre-
populated in cell

User / Default values pre-
populated in cell

User / Default values pre-
populated in cell

User / Default values pre-
populated in cell

Assessment of the modal shift
impact

WHO European Region
Average

WHO European Detailed
Mortality Database for age
group averages, or can be user
defined to the locale of the
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Input
causes

Reduced relative risk
index for cycling and
walking

Average cycling trip
length

Average cycling speed
Average walking trip

length

Average walking speed

Units

index

Kilometres

Kilometres per
hour

Kilometres

Kilometres per
hour

Comment

The value used for cycling is from a Copenhagen
study which puts a cap on the index at 0.28. This is
associated with 36 min cycling per day. In the case of
walking the index is 0.22, associated with 21.5 min
walking per day.

This input provides an average length travelled per
cyclist per trip.
This input provides an average cycling speed to be

used as default value.

This input provides an average length travelled per
walking trip.

This input provides an average walking speed to be
used as default value.

Source
scheme.

Copenhagen Centre for
Prospective Population studies®*

TAG UNIT A5.1 (Citing NTS)

TAG UNIT A5.1 (Citing DMRB
11.8.3)

TAG UNIT A5.1 (Citing NTS)

TAG UNIT A5.1 (Citing DMRB
11.8.3)

The user inputs required to calculate the impact when linked to modal shift assessment are:

» Number of cycling/walking journeys per day as a result of the policy/measure: This mandatory
input is used in the standalone assessment to calculate the number of users that will benefit from the
policy. This input has to be provided separately for cycling and walking.

» Average length of the cycling/walking journey (km): How far users will cycle (e.g. distance
between home and work for new cycling commuters). Used to calculate the average journey time
together with average cycling/walking speed.

» Average cycling/ walking speed: Together with the previous input, it is used to calculate the average
journey time. If either length or speed is left blank for a specific year, default journey times will be

applied.

The three inputs described above have to be entered separately for cycling and walking in separate tables.

14 Andersen LB et al. All-cause mortality associated with physical activity during leisure time, work, sports and cycling to work.
Arch Intern Med. 2000;160:1621-8
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Box 23 Number of cycling journeys per day, average length and average speed

Number of cycling journeys per day as a result of the policy/measure is to be entered by the user in_Control “Table 3” (rows 116:118). Average
length of the cycling journey must be entered in km in Control “Table 3” (rows 119:121). Average cycling speed must be entered in km/h in
Control “Table 3” (rows 122:124). They must entered for each year within the appraisal period.

Number of cycling journeys per day is mandatory in order to do a standalone assessment but it is not necessary for the assessment linked to
modal shift. Average length of journey and speed are used to calculate average cycling time in both the standalone assessment and the modal
shift approach. Length of journey and speed are not mandatory. If they are not entered, default values will be used in the calculations. For each
input, the user can enter different values for each uncertainty scenario (central, low, high). User can also select qualitative uncertainty scores
from the drop down lists in column AN.

The same three inputs are to be entered separately for walking in Control “Table 4” (rows 131:133) for number of walking journeys, Control
“Table 4” (rows 134:136) for average length and Control “Table 4” (rows 137:139) for average walking speed.

112 Table 3 User inputs for health impacts of cycling
113
114
115
116 Number of cyeling journeys per day as a Central

117 result of the policy/measure Low
118 High
ih:IE ~verage length of the cycling journey Central
120| |G Low
121 High
el Aoverage cyeling speed (kmh) Central
123 Low

124 High
All the inputs from Control “Table 3” (rows 116:124) are carried forward into Calculations-Health (SA-cycle) (rows 22:30). All the inputs from
Control “Table 4” (rows 131:139) are carried forward into Calculations-Health (SA-walk) (rows 22:30). Average cycling length and speed
Control “Table 3” (rows 119:124) also feed into Calculations-Health (MS-cycle) (rows 25:30). Average walking length and speed Control
“Table 4” (rows 134:139) also feed into Calculations-Health (MS-walk) (rows 25:30)

» Control inputs for health benefits: Table 5 contains a series of control factors and inputs that affect
different steps of the calculations. They are pre-populated with default inputs in case the user do not
have specific values, but they can be modified in order to suit the user needs. Inputs in Table 5 are:

» Decay rate: The rate at which health benefits decay (i.e. after the end of the policy/measure).
Default value is zero, assuming the improvement is permanent (e.qg. infrastructure) or the end of
the policy is beyond the appraisal period.

» Year decay start: Year in which decay starts (i.e. when funding for a cycling scheme ends). Default
value is the end year of appraisal, making decay ineffective.

» Ramp up of health benefits: The number of years it takes for the measure/policy to achieve full
potential. Default value is five years (Source: WebTAG toolkit).

» Number of days in the year that cycling/walking would occur: Number of days per year that the
number of journeys per day entered will apply. This is different for cycling and walking. Default
number of cycling days is 260 weekdays per year. Default number of walking days is 365 days a
year.

» Share of journeys (both from walking and cycling) that form part of a return trip: This is to identify
the number of users affected by the policy. The model is originally design for commuters that
usually cycle or walk both ways. If the user inputs regarding number of trips, distance and speed
refer to individual (one way) journeys, this should be set to zero. Default value is 90% (Source:
WebTAG toolkit).

» Background annual growth: Expected annual growth in %. This input is used in case the user
assumes that value of life will grow over time. Default value is zero, value of life remains constant.
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Box 24 Control inputs for health benefits

The control inputs described above can be entered by the user in Control “Table 5 Control inputs for health benefits" (rows 142:152). User can
choose to use pre-populated values as default. Inputs here will not reset so if the user changes them, default values should be manually re-
entered. Comments in column G details the default values. Values in Table 5 apply to all scenarios (central, low and high).

142 Table 5 Control inputs for health benefits
143
144

Uncertainty

Comments

145 Qualitative Score
145 Decay rate (%) Default 0%
147 “ear decay starts 2030 not used Default Azsessment end year
145 Ramp up of health benefits (years) S |not used Default: 5
149 Number of days in the year that cycling would occur 260 |not used Default of 260 weekdays per year
150 Number of days in the year that walking would occur 365 |not used Default of 385 days per year
Thiz is to identify the number of
Share of journeys (both from walking and cycling) that form users affected by the policy.
151 part of a return trip 0% | not used Default is 90%.
Value of ives saved will grow at
152 Background annual growth (%) 0.00% [not used the defined rate. Default is zero.

153

These data are carried forward into Calculations-Health (MS-cycle), Calculations-Health (MS-walk), Calculations-Health (SA-cycle),
Calculations-Health (SA-walk) (rows 9:15).

The fixed inputs required to calculate the impact are:

Value of life saved - this is an economic value of life saved. This figure is based on values from WHO and is a
European Region Average.

Mean proportion of England and Wales population aged 15-64 who die each year from all causes - this input
is sourced from WHO European Detailed Mortality Database http://data.euro.who.int/dmdb/. For local
assessments, this value can be updated with the local statistics.

Reduced relative risk index for cycling - The value used for cycling is from a Copenhagen study which puts a
cap on the index at 0.28 for 1620 km cycled annually per new user. WebTAG toolkit matched it to 36 minutes
cycling per working day. Unless alternative studies of similar scope are identified, this input is not expected to be
updated by the users in the future.

Reduced relative risk index for walking — Obtained from HEAT, WebTAG toolkit matched it to 21.5 minutes
walking per working day.

Average cycling and walking trip length and duration — These inputs are used as a default value in case the
user does not specify average distance and speed. They are both sourced from TAG Unit A5.1, citing data from the
National Transport Survey and DMRB 11.8.3.
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Box 25 Fixed inputs for the assessment of health impacts of cycling

Factors for health benefits impacts are presented in Inputs-traffic (rows 166:178). As the inputs come from a range of sources these values are
not shown in a format consistent to the original source. For each of these impacts the user can assign an uncertainty score in column H. The
uncertainty scores have been estimated by the authors of the model.

[ Factors for health benefits impact
157
3]

164 |Factor Yalue Unit Year | Uncertainty score Source || Notes ||
{70 |¥alue of life 1,E63,627 £ 2010 ‘WHO European Region Suverage
i :‘gzasnigfg:‘:::::i::::::I:::'af:::::ri:u‘:'::a“un 0245 E WHO European Detailed Martality
{72 |Reduced relative risk index For cycling (L] Anderzen LE et al, All-zause mort.
{73 |Reference minutes cycled per day 36.00 minutes webT &G taolkit A5, based an W
{74 |Reduced relative risk index for walking nz2z Anderzen LE et al, All-zause mork.
175 |Reference minutes walked per day 2160 minutes webTAG toolkit 5.1, based on Wl
176 | Trip duration related data: "
177 |- Average cycling trip length 34 km 2014 & Apendiz B case st
172 |- Average cycling speed 200 kmih 2014 & Apendiz B case st
179 |- Average walking trip length 12 km 2014 & Apendiz B case st
120 |- Awverage walking speed 5.0 kmih 2014 i Apendiz B case st

These data are carried forward into Calculations-Health (MS-cycle), Calculations-Health (MS-walk), Calculations-Health (SA-cycle),
Calculations-Health (SA-walk) (rows 37:44).

6.3 Calculations

Calculations are undertaken in the following worksheets: Calculations-Health (MS-cycle), Calculations-Health
(MS-walk) — these include calculations for the impact when linked to modal shift for cycling and walking
respectively, Calculations-Health (SA-cycle), Calculations-Health (SA-walk) — these provide calculations for
the impact when a standalone assessment is undertaken for cycling and walking respectively.

Each step of the assessment method is described below.

Description for assessment linked to the modal shift impact (cycling)

This section describes step-by-step the methodology to calculate impact on health from cycling when using outputs
of the modal shift assessment. Across the steps, an IF function is used to leave the cells blank for those years
outside the appraisal period. Impact on health from walking follows the same methodology as the one described
here.

> Step 1: Calculate minutes travelled per user per cycling day

In this step the average minutes cycled per day per user are calculated. If the user inputs average length and
speed were entered, minutes travelled are calculated by dividing length (km) by speed (km/h). The share of
journeys that form part of a return trip is also taken into account (i.e. if set to zero, it will consider the specified
distance will be cycled once per user).

If the user does not input the information on average distance and speed on the Control tab, default values from
the TAG Unit will be used.
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Box 26 Calculate minutes travelled per user per cycling day

This step is calculated in Calculations-Health (MS-cycle) rows 70:72. Average trip distance and speed for each year is feeding from
Calculations-Health (MS-cycle) rows 25:30. Share of journeys that form part of a return trip is feeding from “Control for health benefits
table in Calculations-Health (MS-cycle) cell C14. The calculations are made for each year of the assessment period.

o4 Step 1 Calculate minutes travelled per user per cycling day

13 Diescription: Calculates the tatal minutes cycled per day considering distance, speed and the propartion of trips that are return trips.

&7

it}

] Step inputs: Inpuit Units Uncertainty score

[:01] Average length of the cucling journey (km) from us| km

Bl Average cycling speed (kmth] (fram uzer inputs] — |kmith

] Share of journeys (both from walking and cucling]

B3

B4

E5 Sitep outputs: [ Dt [Units |

EE Mirutes cucled per day [mirwtes |

ET

B8

2] Caloulations 2015 2016 2017 2018 2013 2020

70 Central 273 273 273 273 273
T Change in distance Low 10.9 10.9 0.3 10.9 0.3
7z High 8.2 8.2 382 382 382
T3

T4 Sitep qualitative uncertainty score: [ 1 ]

These data are carried forward into step 2 of the calculations in Calculations-Health (MS-cycle) (rows 91:93) for the selected assessment
period duration.

> Step 2. Calculate minutes travelled per average working weekday -

This step calculates the total minutes cycled per user per average working day, assuming 220 working days per
year. The reason of adding this step is because, as modelled in the WebTAG toolkit, the risk reduction factor used
later in the calculations is based on 220 days for cycling and 365 days for walking. This means that minutes cycled
have to be weighted. This is done by multiplying the average minutes travelled per cycling day from Step 1 by
number of days in the year that cycling would occur and dividing by 220.

Box 27 Calculate minutes travelled per average working weekday

This step of the calculations is undertaken in Calculations-Health (MS-cycle) rows 91:93 and uses data on the minutes travelled per user
per cycling day from Step 1 in Calculations-Health (MS-cycle) rows 70:72 and number of days in the year that cycling would occur in
Calculations-Health (MS-cycle) cell C12. The calculation is repeated for each year of the assessment period and for each uncertainty
scenario (if data is provided by the user).

T Step 2, Calcul lled per ki kd

i}

73 | Description: Caloulates the time traveled per average warking weekday considering the number of days in the wear that will be affected by the policy. & standard warking vear is
a0

a1

&2 Sitep inputs: Input Units Uneertainty scare

83 Mintes cucled per day minutes ﬁ

54 Mumber of days in the year that cucling would occy days

g5

g6

a7 Sitep autputs: [Dutput [Unit= |

=] Minutes travelled per working day | minutes |

g3

a0 2015 2016 207 2015 203 2020 2021

a1 Central 3223 32.23
32 Distance per user per year Low 12.83 12.83
£3 High 45.12 45.12
94

5B Sitep qualitative uncertainty score: [ 1 ]

The outputs of this calculation feeds into Step 3 of the methodology in Calculations-Health (MS-cycle) rows 113:115.

> Step 3: Calculate the adjusted “Reduced relative risk” for the study

This step calculates the reduced relative risk index for users cycling as a result of the policy. According to the
WebTAG toolkit, reduced relative risk index is 0.28 for a user cycling 36 minutes per working day. For shorter or
longer journeys travelled the reduced relative risk index is scaled proportionally to the time travelled. A cap of 0.45
is in place based on the HEAT tool, meaning that this is the maximum benefit achievable by cycling.




Box 28 Calculate the adjusted “Reduced relative risk” for the study

This step of the calculations is undertaken in Calculations-Health (MS-cycle) rows 113:115 using minutes travelled per average working
weekday (outputs of step 2 of the calculations in Calculations-Health (MS-cycle) rows 91:93); the reduced relative risk factor in cell C39
and the reference minutes cycled per day (36 minutes) from row 40.

The calculation scales the reduced relative risk factor depending on the number of minutes walked. A MIN function is used to ensure that no
value larger than the cap of 0.45 is presented.

35 | Step 3. Calculate the adjusted “Beduced relative risk” for the study

33

100 Description: "Reduced relative risk” is adiusted so any annual distance above 1620kmivear results in a factor of 0.28. Sharter distances are scaled down proportionally,

m

0z

103 Sitep inputs: Inpt Units Uneertainty scare

104 Reduced relative risk of cyucling -

105 Mintes travelled per waorking day minutes

106 Fieference minutes cycled per day daus

oy

103

103 Sitep outputs: [Dutput [Uriit= |

110 [Adjusted reduced relative risk B |

m

1z 2015 2016 2017 2013 2013 2020 2021
3 Central 0.25 0.25
114 Adjusted reduced relative risk Low 0.10 010
15 High 0.35% 0.35
Ti&

17 Sitep qualitative uncertainty scare: [ 2 ]

The outputs of this calculation feeds into Step 5 of the methodology in Calculations-Health (MS-cycle) (rows 156:158).

> Step 4: Calculate expected deaths in the population affected by the policy

This step calculates the number of deaths that would occur from all causes among cycling users. It is based on
statistics of premature death per country.

Box 29 Calculate expected deaths in the population affected by the policy

This step of the calculations is undertaken in Calculations-Health (MS-cycle) rows 135:137 and uses mean proportion of England and
Wales population ages 15-64 who die each year from all causes (cell C38) multiplied by the number of users, which is derived by the number
of journeys (rows 22:24) and the proportion of trips that are return journeys (cell C14)

120 Step 4. Calcul d deaths in the lati ff d by the policy

121

122 Description: This step calculated the number of deaths that will accur from all causzes among new cycling users

123

124

125 Step inputs: Input Units Uncertainty score

126 Mean propartion of England and Wales population)

127 Daily eycling journeys (from madal shift] journeys

128 Share of journeys (bath from w alking and cycling] o >

123

130

131 Sitep outputs: [Cuatput [Units |

132 |Expected deaths of target population [Mumber of deaths

133

134 2015 2016 2017 2015 2013 2020 2021
135 Central 0.00 0.00
136 Erpected number of deaths Low 0.00 0.00
137 High 0.00 0.00
135

133 Sitep qualitative uncertainty scare: [ g ]

The outputs of this calculation feed into Step 5 of the methodology in Calculations-Health (MS-cycle) (rows 156:158).

> Step 5: Calculate number of lives saved from physical activity

This step calculates the number of new cyclists that will have reduced risk of dying due to increased physical
activity.




Box 30 Calculate number of lives saved from physical activity

This step of the calculations is undertaken in Calculations-Health (MS-cycle) rows 156:158. In this step adjusted relative risk index (outputs
of step 3 in rows 113:115) is multiplied by the expected number of deaths in the population affected by the policy (outputs of step 4 in rows
135:137).

Step 5. Calcul ber of lives saved from physical

Dlescription: This step caloulates the number of new cyclists that will nat die dus ta increased activity

Stepinputs: Irpat Units Uncertainty score
Expected deaths of target population Mumber of deaths
Adjusted reduced relative risk -

Step outputs: [Duepu [Units |

Lives saved fram physical activity [Lives |
2015 2016 2017 2018 2019 2020 2021
Central 0.32 0.32 0.32 0.32 0.32 0.32
Mumber of lives saved Low 0.08 0.08 0.08 0.06 0.08 0.08
High 0.91 0.91 0.91 0.91 0.91 0.91

The outputs of this calculation feed into Step 6 of the methodology in Calculations- Health Impacts (MS) (rows 186:188).

> Step 6: Monetise value of lives saved from physical activity -

This step assigns a monetary value to the lives saved due to greater physical activity.

Box 31 Monetise value of lives saved from physical activity

This step of the calculations is undertaken in Calculations-Health (MS-cycle) rows 186:188. In this step the number of lives saved (outputs
of step 5 in rows 156:158) is multiplied by the value of life (cell C37). Annual growth, decay and ramp up are also considered on this step in
rows 181, 182 and 183 respectively. They feed from cells C15, C9 and C11. They are calculated for every year within the appraisal period
and multiplied as modifiers to the monetised value of life.

163 Step 6. Monetise value of lives saved from physical activity

164

65 | Description: & specific manetary value is aw arded to each of the lves saved

166

167

165 Sitep inputs: Input Units Uncertainty score

163 Lives saved from physical activity Lives

170 Walue of life £

1M Background anrual growth (3] %

172 Decay rate (2] %

173 “eardecay starts year

174 Flamp up of health benefits [vears) years

175

176

177 Sitep outputs: [Dutput [Units |

175 [Value of lives saved e |

173

1a0 2015 2016 2017 2015 2013 2020 2021
& Anrwal growth 10000]  1.0000] 1.0000 1.0000 1.0000 1.0000 1.0000
a2 Decay 10000]  1.0000] 1.0000 1.0000 1.0000 1.0000 1.0000
133 Ramp up 0.0000]  0.0000 0.0000 0.0000 0.0000 0.2000 0.4000
184

135 2015 2016 2017 2015 2013 2020 2021
186 Central i 13
&7 WValue of lives zaved Laow 1 3
1aa High i ar
133

130 Sitep qualitative uncertainty scare: [ 32 ]

191

The outputs of this calculation feed into Step 7 of the methodology in Calculations-Health (MS-cycle) (rows 210:212).

> Step 7: Discount value of lives saved over the appraisal period

In this step discounted monetised value of lives saved is calculated by multiplying discount factor by undiscounted
value per year.
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Box 32 Discount value of lives saved over the appraisal period

For each uncertainty scenario, the total discounted value of lives saved for each year in the assessment period is calculated in rows 210:212.
The total discounted values are then adjusted for inflation in rows 229:231 (see information in Box 2).

A discount factor is calculated in Calculations-Health (MS-cycle) row 207 for each year of the assessment. The reference year is picked up
from the Control (cell C12). The years for which discount factors are calculated are presented in Calculations-Health (MS-cycle) (row 206).
The multiple IF functions are used to calculate the correct discount factor for the year in row 206. For the reference (current) year and all
years before the reference year, the discount factor is 1. For the years beyond the reference year, the discount factor is calculated using the
discount rate in Calculations-Health (MS-cycle) (cell D201, which is fed from Control, cell C35).

B C D E F G H 1 ] K -
Step 7. Discount value of lives over the appraisal period
Description: Discounted monetised value of lives saved is then calculated by multiplying discount factor by undiscounted value per year
]
Step inputs: Input |umts \Uncenam score
alue of lives saved from physical activit |E \
Discount rate 35%
Step outputs: Qutput |umts \
Discounted value of lives saved |£ \
2015 2016 2017 2018 2019 2020 2021
[Discount factar [ 1oooo] o0.9662] 0.9335] 09019]  0.8714] 0.3420] 0.8135]
2015 2016 2017 2018 2019 2020 2021
Central 3.02155635| 3.74564169| 4.5
WValue of lives saved Low 1.34291393| 1.29652781| 1.2
High 5.37165573| 6.85594584| 8.4

Step qualitative uncertainty score: 177147 |

Description for assessment linked to the modal shift impact (walking)

In the previous section the methodology followed for the calculation of health impacts of cycling linked to modal
shift has been detailed. Health impacts of walking linked to modal shift are calculated in the sheet Calculations-
Health (MS-walk) following an identical methodology and cell references. The only difference are the inputs listed
in the table below:

Table 6.2  Difference in inputs between cycling and walking

Input in cycling Input in walking Location of the walking

input within Calculations-
Health (MS-walk)

Number of days in the year that cycling Number of days in the year that walking would Cell C13
would occur occur

Daily cycling journeys (from modal shift) Daily walking journeys (from modal shift) Rows 22:24
Average length of the cycling journey (km)  Average length of the walking journey (km) (from  Rows 25:27
(from user inputs) user inputs)

Average cycling speed (km/h) (from user Average walking speed (km/h) (from user inputs)  Rows 28:30
inputs)

Reduced relative risk of cycling Reduced relative risk of walking Row 41
Reference minutes cycled per day Reference minutes walked per day Row 42

Description for the standalone assessment

The standalone assessment of health impacts is calculated in Calculations-Health (SA-cycle) for cycling and
Calculations-Health (SA-walk) for walking. They follow exactly the same methodology and cell position than the
method linked to modal shift. The only difference is that the inputs on number of journeys per day, instead of
feeding from modal shift, they feed from user inputs: Control “Table 3” (rows 116:118) for cycling and Control

“Table 4” (rows 131:133) for walking.
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6.4  Results-health impacts and results-summary

The calculation assessment in the previous section provides the Discounted (present value) impact in
Calculations-Health (MS-cycle), Calculations-Health (MS-walk), Calculations-Health (SA-cycle),
Calculations-Health (SA-walk) (rows 229:231).

Box 33 Discounted (present value) impact — all Health Impact sheets

The final output is presented in Calculations-Health (MS-cycle), Calculations-Health (MS-walk), Calculations-Health (SA-cycle),
Calculations-Health (SA-walk) (rows 229:231).

For each uncertainty scenario, the total discounted health benefits are fed from rows 210:212. The total discounted benefits are then
adjusted for inflation.

B C D E F G H I J K -
Description: Discounted (present value) of lives saved in target year prices
Units k£ (2014 prices)
Inflation Input Year Value Uncertainty score
GDP deflator (2013 = 100/ 2010 04.68 2
GDP deflator (2013 = 100/ 2014 102.30
Final output: Discounted {Present Value) impact 2015 2018 2017 2018 2019 2020 2021 2022
Central 0.00 0.00 0.00
Low 000 0.00 0.00
High 001 0.01 0.01
QOutput qualitative uncertainty score: \ 354294 | still need to run scenarios to get uncertainty score range colours to then feed in to Results shee

The GDP deflators used for the inflation adjustment are presented in rows 224:225 for:
- The reference year in which value of life are presented (see cell E37 feeding from Inputs-traffic, cell G170)
- The year to which the costs / benefits should be inflated / deflated (see cell E49 feeding from Control, cell C15

The final outputs from the calculation sheets feed into the Results-Health Impacts and Results-Summary sheets.

Results-Health Impacts worksheet brings together the results of the assessment of the impact standalone and
when linked to modal shift for both cycling and walking.

Box 34 Results-Health Impacts

Results from the health impacts assessment are presented in Results-Health Impacts in four separate tables:

- Impact to society / individual - Modal shift approach: Cycling — rows (8:25) — this provides results from the cycling assessment
linked to modal shift only. Qualitative uncertainty category is presented in cell E24.

- Impact to society / individual - Modal shift approach: Walking (rows 26:43) — this provides results from the walking assessment
linked to modal shift only. Qualitative uncertainty category is presented in cell E42.

- Impact to society / individual - Standalone approach: Cycling (rows 44:61) — this provides results of the assessment of impacts of
cycling from the standalone assessment. Qualitative uncertainty category is presented in cell E60.

- Impact to society / individual - Standalone approach: Walking (rows 62:78) — this provides results of the assessment of impacts of
walking from the standalone assessment. Qualitative uncertainty category is presented in cell E78.
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Box 34 Results-Health Impacts

esults - Health impacts of cyclin

Thiz worksheet containz the Following results:

- : ¥ : el Colour key: ST
) PR N il - i Pdeazure stark year

Impact to society !

Linits: £000z 2016 2017 205 2013 2020 2021 2022 2025 2024 2025 2026 2027 2025 2023

Trangition cost

Central
Annual cast | Law

Cenkral
Tranzition benefid | o
High
 |izentral -0.01 oo 002 002|003 002 ool  -ooe| w02 o2
Annual benefie [) o 0.000 0.000 0.00 0.00 0.0 -0 -0 -0 0.0 -0
002 003 005 -ooe|l  00s) 006 -0.05 -0.05 -0.05 -0.05

Eenefits

Fiezultz qualitative
uncertainty score:

Linits: £000z

2016 2017 205 2013 2020 2021 2022 2025 2024 2025 2026 2027 2025 2023

Trangition cost

Costs
Annual cost
Tranzition benefi
Eenefits
. -0.04 -0.07 -0.10 -0.10 -0L15 -0.15 -0.14 -0.14 -0.14
Annual benefit -0.02 -0.03F -0.05 -0.05 -0.0F -0.07 -0.07 -0.07 -0.07

Linits: £000:

Trangition cost

Annual cast

Tranzition Benefil

Eenefits

Annual benefit

Lnits: £'000=

Tranzition cast

Annual cast

Trangition benefil

Eencfits

1653 -224.73) -243.56]) -413.69) -S06.8T) -453.73) -4TEAT]  -45TA7] 44171
SBEAG|  -112.40)  -12165) -209.64) -253.44) 24487 -2T6.55) -22655) -220085
-232.66] -44358] -466.71) -533.58) -1015.74) -973.46) -346.54] -914.54) -GE5.42

Annal benefit

Fesults qualitative
uncerkainty score:

The Net Present Value (NPV) for the assessment of the health benefit impact is presented in sheet Results-Summary (Rows 59:69). These
present the sum of the results for the standalone assessment and the assessment linked to modal shift.

Health impacts of cycling

npv Costs Benefits

" - — n - - Total Net Present Value
2014 prices Total Transition Average Annual Total annualised costs Transition benefit Annual benefit Total annualised benefits
£000s Central Low High Central _|Low High Central _|Low High Central _|Low High Central _|Low High Central _[Low High Central _|Low High

Impact to business
Impact to regulator

Impact to society - - - - 43,058 |- 28,083 |- 89,129
Total impact - - - - - - - 43,058 |- 28,083 |- 89,129 |- 43,058 |- 28,083 |- 89,129 |- 43,058 |- 28,083 |- 89,129
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6.5

Limitations

>

HEAT method is likely to produce conservative estimates as it does not account for disease-related
benefits.

HEAT method does not take into consideration differences in the intensity of cycling or the possibility
that less well-trained individuals may benefit more from the same amount of cycling.

The age groups who are usually evaluated using the HEAT method are adults, mainly because the
most commonly studied disease end-points such as coronary heart attack or death are rare in
children.

HEAT method should not be used in population with high physical activity levels as the result could
possibly underestimate the effect in very sedentary population groups.
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7. Method to assess greenhouse gas impacts

7.1 Overview

Introducing new air quality policies are likely to result in changes to energy use and greenhouse gas (GHG)
emissions. Generally the impacts of such policies are considered beneficial i.e. a measure designed to reduce air
pollutants will also reduce GHG emissions and energy use (and vice versa for climate mitigation policies). For
example, low emission zones or measures driving modal switch from road transport to rail/cycling will reduce both
types of emissions. However this is not always the case such as some measures may result in an increase GHG
emission (e.g. introduction of end-of-pipe abatement to reduce NOx and primary particulate matter (PM)
emissions), there will be occasions where trade-offs may exist.

In order to assess the beneficial or negative impact that air quality policies will have on climate change, the method
developed here quantifies and values the net change in GHG emissions resulting from the implementation of air
quality measures. It incorporates the valuation of the net change in energy use as well as of any direct rebound
effects that might occur (i.e. in the case of energy efficiency policies). Changes in GHG emissions will generally be
associated with net changes in energy use (i.e. fuel combustion). Monetisation of the changes allows the total net
present value (NPV) to be derived that are associated with carbon, energy usage and cost-effectiveness of
measures. It provides additional tools to conduct sensitivity analysis for different scenarios and to assess the cost-
effectiveness of measures in terms of carbon and energy.

The model quantifies and monetises the net change in GHG emissions resulting from net changes in energy use
where these energy changes have been quantified. For other measures (e.g. related to industrial process
emissions) the method only allows monetisation of emissions if these have been quantified by the user and input to
the model.

The method developed follows DECC’s supplementary Green Book guidance and toolkit for quantifying and valuing
changes in GHGs as well as energy use in policy appraisal'®. The inputs for the assessment have been revised
compared to the original DECC'’s toolkit, in order to align them with the inputs required for assessment of other
impacts, and to improve the method’s applicability to air quality measures. The module to value air quality impacts
originally present in DECC’s toolkit has been excluded from the method as detail assessment of this impact will be
undertaken using other models available to Defra.

The primary limitation of this methodology is that it is restricted to identify changes in energy consumption as a
result of a policy, and how this is reflected in changed GHG emissions. Changes related to non-fuel GHG
emissions (e.g. formation of CO2 through use of limestone in wet scrubbing) are not captured in the methodology.
The change in the level of non-fuel GHG emissions will be variable depending on the technology or measure used
and the sector to which it applies (i.e. how this leads to changes in process emissions). Therefore quantification on
the basis of specific evidence was considered more suitable than the use of generic model results which would
have high levels of uncertainty. If data on net changes in non-fuel GHG emissions are available, the user of the
model is able to input them so that they are valued alongside energy related GHG emissions.

The model is not designed to calculate the embedded carbon associated with policies (unless the net energy
change accounts for this) due to the high levels of uncertainty associated in such assessments and low availability
of data on materials used.

15https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal
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Figure 7.1 Overview of the methodology to assess impacts on GHG

User input: NET CHANGES IN ENERGY USE
(OR FUEL OR VKM /MODE for transport)

- For each energy type used

- For each year of the policy appraisal period
(Define start and end of appraisal period)

- Allocated to traded and non-traded sectors

Fixed input: Conversion
factors from fuel to CO2e

1. Quantify changes in energy
consumption

2. Quantify changes in non-fuel GHG
emssions

3. Quantify changes caused by
rebound effects

Fixed input: Conversion
factors from fuel to CO2e

Fixed input (Summary):

- Relevant CO,e Emission factors
(i.e. electricity, by sector, gaseous,
liquid and soild fules, transport)

- Fuel properties

- Conversion factors for selected
fuels and/or transport

- Carbon price and sensitivities

- Long-run variable costs of energy
supply (LRVCs)

- Retail energy prices

TRADED sector net change
in emissions (Mt CO2e)

NON-TRADED sector net
change in emissions (CO2e)

VALUATION

1. Quantify net changes in GHG
emissions

2. Monetisation of net changes
in GHG emissions for traded and
non-traded sector

3. Conversion of energy change
from input units to kWh or litres

5. Monetisation of energy
change

4. Conversion of rebound effects
from input units to kWhor litres

6. Monetisation of rebound
effect (e.g. comfort taking)

Sensitivity analysis: Medium
(default), low and high price
scenarios

Fixed input: Traded
price of carbon (TPC)
(EUA permit prices)t

Netchange in emissions
(£) for TRADED and
NON-TRADED sector

Netchange in energyuse
(£) for TRADED and
NON-TRADED sector

Primary rebound effects

(£)

User input: Discount rate
and base year to discount

7. Discount and deflate monetised
value of GHG emissions

User input: Discount rate
and base year to discount

8. Discount and deflate monetised
value of change in energy
consumption

User input: Discount rate
and base year to discount

9. Discount and deflate monetised
value of rebound effects

Netcarbon emissionsin
ktonnes CO2e

Discounted monetised
value of carbon emissions

Discounted monetised
value of change in energy
consumption

Discounted monetised
value of rebound effects

Total monetised

impact
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7.2 Inputs

Inputs used to calculate the impacts on GHG are summarised in Table 7.1 below.

Table 7.1  Summary of inputs — GHG
Input Units Comment Source
User Inputs:
Change in energy kWh/GWh The user enters an estimate of the net change in energy Assessment of the
consumption consumption per sector (traded, non-traded, transport) for each measure
year of the assessment. By sector, by vehicle change in fuel
quantity or in vehicles litre, km, etc.
Hydrocarbon oils are not included in traded emissions to be
consistent with DECC IAG tool.
Non-fuel GHG emissions COzeq The user enters the change in GHG emissions not resulting from  Assessment of the
the change in fuels (e.g. change in embedded carbon). This measure
change needs to be provided for the traded and non-traded
sector.
Rebound effects Percentage If the policy is expected to result in a rebound effect, the user can  User selection
rebound effects/  enter this effect either as a percentage of the gross change in
GWh or litres energy or as an absolute quantity (e.g. GWh or litres). These are

Fixed Input:

Emission factors for
different energy forms

Carbon price, long-run
variable cost of energy
supply and retail energy
price

kg CO.e per unit
(tonnes, kWh,
Litres, Therms,
km, passenger
km)

£ per unit (tonne
of CO, ,kWh or
litre)

generally based on assumptions of behavioural change which is
inherently uncertain.

Emissions factors to convert and standardise emissions in order
to monetise appropriately the change in emissions, energy use
and direct rebound effect for various sectors (i.e. traded,
nontraded, transportation)

Monetising the change in emissions, energy use and direct
rebound effects for traded and non-traded sectors.

DECC, Defra,
Greenhouse Gas
Conversion Factor
Repository

DECC, HM Treasury,

When calculating impacts, uncertainty scenarios need to be taken into account. There are two ways to reflect the
uncertainty of the inputs for the GHG assessment:

» Quantitative — The inputs for the model have been generated for three scenarios (central, low,

high);

» Qualitative — There is only one set of inputs for the model (i.e. single scenario). This uncertainty
score will be carried through the assessment.
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Box 35 Selecting uncertainty scenarios

The steps based on the selection of the medium uncertainty scenario (Central scenario) are described in the guide but the same steps apply
to remaining uncertainty scenarios. User needs to select qualitative uncertainty score for the user input in cell D3.

. Quantitative — input the data in respective tables for the three scenarios:
o  For central scenario, input data in Control-GHG Rows 5-96
o  Forlow scenario, input data in Control-GHG row 97-188.
o  For high scenario, input data in Control-GHG row 189-278

In order to assist the user in adding the same inputs for all the scenarios, the central scenario can be used as a template. The low and high
scenario will be automatically pre-populated with the information on sectors and fuels affected by the policy which were entered in Control-
GHG Central Scenario Table 1: “Change in energy consumption”. Values for low and high scenario should be entered for each cells for which
the change in fuel was entered in the central scenario. If it is not done, the cells with missing information will be highlighted in light yellow.

e Qualitative —select the uncertainty scenario from cell D3 (either low, medium or high).
A B C D E
Uncertainty score for user inputs

not used fimate
low ate for the
the input

Central Scenario

5

Wl Table 1 - Change in energy consumption

7

8

9 Traded Energy type Sector

10 Electricity

11 Domestic

12 Commercial / Public sector

The input parameters required to calculate the impact are:

> Net changes in energy use: The model prompts the user to select the forms of energy use where
changes are expected, differentiating between traded and non-traded sectors and where relevant
between use in the commercial, domestic and industrial sectors. For each selected energy type, the
user needs to insert the net change in energy use in each year of the appraisal period. The units of the
data depend on the form of energy (e.g. GWh or litres).

» For road transport fuels, in addition to inserting changes expressed in litres, the user can provide
changes in vehicle kms or modes of transport. In this case, the user is asked to specify the
characteristics of the different types of vehicle affected (i.e. cars) and how the net change in vkm is
distributed among different vehicles or mode types. Details of the vehicle types, sub-types and
associated fuels are presented in Appendix B.

> This data determines the outputs of the model. The user is guided with explanation, options and
examples to ensure this is entered correctly.
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Box 36

Net changes in energy use

Change in energy use is entered by the user in Control -GHG table 1 depending on the scenario for any traded and non-traded or
transportation sectors for each year of assessment. The user would be required to provide all electricity inputs in kWh, the different types of
fuel or gas and use of road transport fuel in vehicle kilometres travelled. The user needs to input net change in energy (already accounting

for any rebound effect).

F G I J K L M N (9]
3
[
7 Change in selected units for each year
EQl Traded  Energy type Sector Fuel type Units 2014 2015 2016 2017 2018 7
9 Electricity
10 Domestic Electricity KWh
11 Commercial / Public sector Electricity KWh 25 10
12 Industry Electricity KWh
13 Gas (used by EU ETS installations)
14 Commercial / Public sector | Choose gas fuel type Choose fuel type first ‘ |
15 Industry | LNG Choose fuel type first |~ |
16 Solid fuels (used by EU ETS installations) ":EI‘E’S‘“
17 Commercial / Public sector Ibe commercial / public sector solig yyp !
E F G 1 J K L M N o]
s I ——
5]
7 Change in selected units for each year
El Traded  Energy type Sector Fuel type Units 2014 2015 2016 2017 2018 2
9 Electricity
10 Domestic Electricity kWh
11 Commercial / Public sector Electricity KWh 25 10
12 Industry Electricity kWh
13 Gas (used by EU ETS installations)
14 Commercial / Public sector | Choose gas fuel type Choose fuel type first | ‘
15 Industry | LNG Choose fuel type first |~ ‘
16 Solid fuels {used by EU ETS installations) tonnes
17 Commercial / Public sector Ibe commercial / public sector soli :l:.:f; 1
- Pa— - —
E F G H 1 J K L M N
32 Industry Choose liquid fuel type ‘ Choose fuel type first | | | ‘
Type of vehicle Sub-type Fuel type (if cars)
36 By fuel | Petrol (average biofuel blend) ‘ litres 54 | | ‘
37 | Diesel (average biofuel blend) ‘ litres 56 | | ‘
38
39 By vehicle km Rail |L|qht rail and tram _El Electricity passenger.km 12
o ‘ Hybrid veh km 32
41 Cars London Underground Electric veh miles 65 52
42 Motorbike . | Petrol veh km 54
43 Bus Local London bus | Diesel passenger.km

These data are carried forward into Calculations-GHG for the selected assessment period duration. On the basis of the net changes in
energy use (or vkm/mode) attributable to the policy entered by the user, the model quantifies the associated change of GHG emissions
through the use of a set of emission factors. It also automatically values the changes in energy use and in emissions, and conducts a cost-
effectiveness assessment.

» Quantified changes of GHG emissions resulting from non-fuel measures (kg CO2¢): These
emissions are calculated by the user outside of the model. It is likely that they will have some level of

uncertainty, which will vary depending on the measure and the assumptions made.
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Box 37 Quantify changes of GHG emissions from non-fuel measures (kg COze)

The model allows the user to assess the cost-effectiveness of a measure in terms of reducing GHG emissions. If the assessment results
show that an air quality measure also provides good-value for money to reduce GHG emissions, this might be an additional justification for its
introduction.

For changes in GHG emissions that do not result from changes in fuels (e.g. change in embedded carbon), this needs to be captured also for
the traded and non-traded sectors. These are added to the Control- GHG sheet, Table 2:“Non-fuel GHG emissions” in Rows 47:52. These
need to be expressed in tonnes of CO; eq.

Table 2 - Non-fuel GHG emissions

Change in tonnes of (
Non-fuel ¢ Traded / Non-traded Units 2014 2015
Traded tCO2e 6000
Non-traded [ tCO2e [ [ 5000 |

These data are carried forward into Calculations-GHG (central, low and high) for the selected assessment period duration.

» Rebound effects: If the policy is expected to result in a rebound effect, the user can enter this effect
either as a percentage of the gross change in energy or as an absolute quantity (e.g. GWh or litres).
These are generally based on assumptions of behavioural change which is inherently uncertain. For
more information on the calculation of rebound effects and their limitations please refer to the DECC’s
guidancels,

Box 38 Rebound effects

To enter the potential rebound effect, selection must first be made in cell C57 of the Control- GHG sheet Table 3: “Rebound effects”. The
model accepts inputs in per cent or units of energy.

A B C D E F G H
54
55
56 | Unit for rebound:| Units of energy E
57 Percentage (%
58 Rank Row ID Traded (EUUE“T usff:':;qrvgy type Sector

Rows 55:94 and Columns F: G will be automatically pre-populated with the information on sectors and fuels affected by the policy which were
entered in Control- GHG Table 1: “Change in energy consumption”. In Columns H: AR enters the size of the anticipated rebound effect under
the central scenario for each affected year. Rebound effects for low and high scenario need to be entered in Rows 147:186 and Rows
239:278 respectively.

Rebound effect should be entered for each cells for which the change in fuel was entered in Table 1. If it is not done, the cells with missing
information will be highlighted in light yellow as illustrated below.

16

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/360044/2014 Background Documentation to D
ECC HMT Supplementary Appraisal Guidance.pdf

June 2015


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/360044/2014_Background_Documentation_to_DECC_HMT_Supplementary_Appraisal_Guidance.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/360044/2014_Background_Documentation_to_DECC_HMT_Supplementary_Appraisal_Guidance.pdf

© Amec Foster Wheeler Environment & Infrastructure UK Limited

Box 38

Rebound effects

Unit for rebound: |Un'|ts of energy

Energy type
Electricity

Non-traded

Energy type

Hydrocarbon oils

Calculated by:

By fuel

By vehicle km

Gas (used by EU ETS installations)

Domestic
Commercial / Public sector
Industry

Commercial / Public sector
Industry

Solid fuels (used by EU ETS installations)

Commercial / Public sector
Industry

Sector

Domestic
Commercial / Public sector
Industry

Domestic
Commercial / Public sector
Industry

Domestic
Commercial / Public sector
Industry

Change in selected units for each year

Fuel type Units 2014 2015 2016 2017
Electricity [T
Electricity KWh 30 25
Electricity KWh

Choose gas fuel type

Choose fuel type first |

Choose gas fuel type

Choose fuel type first |

Choose solid fuel type

Choose fuel type first |

Choose solid fuel type

Choose fuel type first |

Fuel type

2015

2016 2017

Choose gas fuel type

Choose unit

Choose gas fuel type Choose fuel type first 15
Choose gas fuel type Choose fuel type first

Choose solid fuel type Choose fuel type first

Choose solid fuel type Choose fuel type first

Choose solid fuel type Choose fuel type first 30

Choose liguid fuel type Choose fuel type first 25

Choose liguid fuel type Choose fuel type first 25 23
Choose liguid fuel type Choose fuel type first

Type of vehicle Fuel type 2016 2017

[ Petrol (average biofuel biend) | litres [ 15 | |
| Diesel (average biofuel blend) | litres | [ |

Choose type of vehicle Choose main type first | Choose type and subtype first No data

Choose type of vehicle Choose main type first | Choose type and subtype first No data 50

Choose type of vehicle Choose main type first | Choose type and subtype first No data 35 25

Choose type of vehicle Choose main type first | Choose type and subtype first No data 40

Choose type of vehicle Choose main type first | Choose type and subtype first No data

These data are carried forward into Calculations-GHG (central, low and high) for the selected assessment period duration. If information
on the size of any direct rebound effects has been entered, the model will value these effects.

» Emission factors for different energy forms: Data on emission factors will be extracted from
DECC’s toolkit. These will supplemented with additional emission factors (e.g.kg COze/km) extracted
from Defra Greenhouse Gas Conversion Factor Repository?”’.

Table 7.2

Summary of emission factors used

Emission factor

Electricity emissions
factors

Average emission
factors in each sector
(e.g. domestic, non-
domestic, commercial)
for solid fuels and oil
products

Gaseous, liquid and
solid fuels emissions
factors

Units

kgCO.e/kWh

kgCO.e /KWh

kgCO.e per
unit (tonnes,
kWh, Litres,
Therms)

Comment

For policy appraisal the model
uses (long run) marginal grid
electricity emissions factors.

These are based on the mix of
fuels per sector reported in
DUKES.

Recommended when policy
does not target specific solid
fuels or oil products or specific
non-domestic sectors.

For direct fuel use average
emissions factors are used (i.e.
identical to marginal)

Sources

DECC modelling
https://www.gov.uk/government/publications/valuation-of-
energy-use-and-greenhouse-gas-emissions-for-appraisal

DECC Digest of UK energy statistics (DUKES)
https://www.gov.uk/government/collections/digest-of-uk-
energy-statistics-dukes

Defra Greenhouse Gas Conversion Factor Repository
http://www.ukconversionfactorscarbonsmart.co.uk/

17 http://www.ukconversionfactorscarbonsmart.co.uk/
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Emission factor

Transport fuel
emissions factors

Fuel properties

Conversion factors from
user input units to kWh
for selected fuels (2014)

Conversion factors from
user input units to litres
of fuel for transport
(kWh in the case of
electric transport) (2014)
and units after
conversion

Carbon prices and
sensitivities (low,
central and high) for
appraisal

Long-run variable costs
of energy supply
(LRVCs)

Retail energy prices

Units

kgCOellitre,
kg COze/km
kg COze/
passenger.km

Comment

To prepare conversion factors
for transport fuel

Sources

Department for Transport (for road and rail fuels expressed
in litres)

Defra Greenhouse Gas Conversion Factor Repository
(distance activity data)
http://www.ukconversionfactorscarbonsmart.co.uk/

GJ/tonnes To prepare conversion factors Defra, DECC, Ricardo-AEA, CarbonSmart, 2014.
for fuel Greenhouse Gas Conversion Factor Repository
http://www.ukconversionfactorscarbonsmart.co.uk/
kWh/tonnes, These provide conversion Derived from publicly available sources (i.e. desktop
kWhllitres, factors based on fuel properties  search)
kWh/m?® and carbon emission factors.
kWh/km, These provide conversion Derived from publicly available sources (i.e. desktop
kWh/miles factors based on transportation search)
kWh/passenger type and carbon emission
km factors.
£/tCO2e To value changes in emissions Carbon prices for different price scenarios can be
occurring in traded and non- extracted from supporting table 3 of DECC’s toolkit and
traded sectors from the following website:
https://www.gov.uk/government/collections/carbon-
valuation--2
p/kWh To monetise change in energy Supporting tables 9-13 of DECC's toolkit.
use
p/kWh To monetise direct rebound Supporting tables 4-8 of DECC’s toolkit.

effects

» Carbon prices and sensitivities (low, central and high) for appraisal (E/tCO2e): the model uses
the Traded Price of Carbon (TPC) to value changes in emissions which occur in the traded sector (i.e.
sectors covered by the European Trading Scheme) and the Non-Traded Price of Carbon (NTPC) for

those that are not traded.

» Long-run variable costs of energy supply (LRVCs) to monetise the change in energy use. Variable
supply costs should be specific for different energy types and end-users (industrial, commercial and
residential). Units will depend on the form of energy measured (e.g. p/kWh or pl/litre). LRVCs for
different cost scenarios are extracted from supporting tables 9-13 of DECC'’s toolkit.

> Retail fuel prices to monetise direct rebound effects when these are available. As indicated in

DECC'’s guidance, retail prices capture the welfare benefit directly related to the policy or project (i.e.
acting as a proxy for the consumer’s willingness-to pay an increase in consumption of the main energy
service in question). Retail fuel prices are specific for different energy types and end-users (industrial,

commercial and residential). Units depend on the form of energy measured (e.g. p/kWh or pl/litre).
Retail fuel prices for different price scenarios are extracted from supporting tables 4-8 of DECC’s

toolkit.

7.3

Calculations

Calculations are undertaken in the Calculation-GHG (central, low and high). Depending on the inputs provided
by the user, specifically the type of fuels selected in the input, the model will monetise either GHG impacts only, or
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GHG and energy impacts combined. This is because data on future energy price projections is only available for
some fuels. Table below presents details of what type of assessment is undertaken for which fuels.

Table 7.3  Scope of the assessment for various fuels

Fuels covered

Monetisation of the GHG impacts (carbon All available fuels, vehicles and units
valuation)
Monetisation of the GHG impacts and energy Fuels:
impacts Natural gas
Burning oil
Gas oil

Coal (domestic)

Coal (industrial)

Petrol (average biofuel blend)
Diesel (average biofuel blend)
Vehicles:

Cars: All sizes — Fuels: Petrol, diesel, hybrid and electric.
Motorbikes: All sizes — Petrol
Taxis: Black cabs — Diesel

Local bus (not London) — Diesel
Local London bus — Diesel
Average local bus — Diesel
Coach — Diesel

Light rail and tram — Electricity
London Underground — Electricity

The assessment method is comprised of the following steps:
> Step 1: Quantify net changes in GHG emissions by applying fuel

Quantification of GHG is conducted by applying fuel- specific emissions factors to the net energy changes inserted
by the user. Emission factors based on vehicle km are also applied where relevant. At this stage the model
provides the total net change in GHG emissions, broken down by traded and non-traded sectors. The user needs
to input any quantified net changes in GHG emissions that result from non-energy sources. These have to be
allocated to the traded or non-traded sector in order to conduct the valuation.
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Box 39

Quantify net changes in GHG emissions by applying fuel

Calculations

Step inputs Input Units
Change in energy consumption Variable
CO2 emission factors Variable

Step outputs Output Units
Change in CO2 emissions from each sector / fuel tCO2e

Gas (used by EU ETS installatic Industry

Solid fuels (used by EU ETS ins Industry

Gas (used by EU ETS installatic Commercial /

Solid fuels (used by EU ETS ins Commercial /

Non-traded
Transport (by fuel)

Non-fuel emissions
Non-fuel emissions

Hydrocarbon ois
Energy type

Traded
Non-traded

Industry
Sector

Public sector

Public sector

Vehicle subtype (if applicable)

Vehicle subtype (if applicable)

Change in tonnes of CO2 equivalent

Change in energy consumption and in non-fuel emissions are imported from Calculations-GHG (central, low and high) (rows 7:40)
Emission factors are imported from Calculations-GHG (central, low and high) (rows 74-101)

Choose gas fuel type Choose fuel type first|
Choose gas fuel type Choose fuel type first|
Average commercial . kKWh

Choose solid fuel typ Choose fuel type first

Choose fuel type firsi
EF Units

Choose liquid fuel ty)
Fuel type

Electricity (Traded) Energy type Vehicle subtype (if applicable) Fuel type User input unit 2014 2015 2016 2017 20

raded Electricity Domestic - Electricity

raded Electricity Commercial / Public sector Electricity

raded Electricity Industry Electricity kW - - - -
Energy type Sector Fuel type EF Units

Gas Domestic Choose gas fuel type Choose unit - - - -
Gas Commercial / Public sector Natural gas cubic metres 40.69 65.11 - -
Gas Industry Choose gas fuel type Choose fuel type first - - - -
Non-traded Coal Domestic Choose solid fuel hoose fuel type first| - - - -
Non-traded Coal Commercial / Public sector Choose solid fuel typ Choose fuel type first - - - -
Non-traded Coal Industry Coal {industrial tonnes 28279 48 47132 44 - -
Non-traded Hydrocarbon oils Domestic Petrol (average biofu kWh 116.39 - - -
Non-traded rocarbon oils Commercial / Public sector Diesel (average biofu tonnes 15587 .00 162, 104.80 - -

2014

2015 2016

2017

il

6,000.00

Transport By fuel Petrol (average biofu litres

Transport By fuel - Diezel (average biofu litres

Transport (by veh km) Energy type Vehicle subtype (if applicable) Fuel type EF Units

Transport By vehicle km Rail Light rail and tram Electricity passenger.km - 0.74 - -
Transport By vehicle km Cars Average car Unknown eh km - 6.06 - -
Transport By vehicle km Cars Average car Electric eh miles - - - -
Transport By vehicle km Motorbike Small motorbike Petrol veh miles - 7.62 - -
Transport By vehicle km Bus Local London bus Diesel assenger.km - - - -
Non-fuel emissions Traded / Non-traded

" sooooo [

T

These data are carried forward to:

- Calculations-GHG (central, low and high) (row 283:312) for monetisation of the net changes in GHG emissions (traded and non-traded)
- Calculations-GHG (central, low and high) (rows 411:455) for calculation of monetisation of energy change, and

- Results-GHG (rows 9:26) for the Net carbon emissions in ktonnes CO,e

> Steps 2: Monetise the net changes in GHG emissions

This allows the following carbon prices (expressed as £/tCO2€) to be applied as total quantified changes in
emissions (Mt CO2e):

» To the traded sector the Traded Price of Carbon (TPC).
» To the non-traded sector the Non-Traded Price of Carbon (NTPC).

Carbon prices distinguish between traded and non-traded emissions as well as 3 price scenarios. Monetary results
are then discounted following Green Book guidance.
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Box 40 Monetise the net changes in GHG emissions

Quantified net changes in GHG emissions are imported from Calculations-GHG (central, low and high) (rows 234:263)

Emission factors are imported from Calculations-GHG (central, low and high) (rows 74-101)
Carbon price are imported from Calculations-GHG (central, low and high) (rows 106:113)

Step inputs: Input Units

1C02e
2014 £fC0O2e

Change in CO2 emissions from each sector / fuel
Carbon prices and sensitivities (low, central and high) f

Step outputs: Output Units

Menetised value of change in carbon emissions £2014

Calculations:

Sector
Domestic

Commercial /
Industry

Energy type
Electricity

Electricity (Traded)

Vehicle subtype (if applicable)
Traded -

Public sector

Electricity
Energy type

Gas (used by EU ETS installatic Commercial /
Gas (used by EU ETS installatic Industry
Solid fuels (used by EU ETS ins Commercial /
Solid fuels (used by EU ETS int Industry

Vehicle subtype (if applicable)
Public sector -

Public sector

Fuel type
Electricity

Monetised value of change in carbon emissions
2017

2014

2015 2016

Electricity

Electricity
Fuel type
Choose gas fuel type Choose fuel type first|

Choose gas fuel type Choose fuel type first|

Average commercial kWh

Choose solid fuel typ Choose fuel type first|

Gas Domestic Choose gas fuel type Choose unit - - - -
Gas Commercial / Public sector Matural gas cubic metres 2477 40.23 - -
Gas Industry Choose gas fuel type Choose fuel type first| - - - -
Coal Domestic Choose solid fuel typr Choose fuel type first| - - - -
Coal Commercial / Public sector Choose solid fuel typr Choose fuel type first| - - - -
Coal Industry Coal (industrial tonnes 17,216.54 25124684 - -
Hydrocarbon oils Domestic Petrol (average biofu kWh 70.86 - - -
drocarbon ocils Commercial / Public sector Diesel (average biofu tonnes 9.489.37 100,169.74 - -

Mon-tra Hydrocarbon oils Industry - Choose liquid fuel typ Choose fuel type first]

Transport (by fuel) Energy type Sector Vehicle subtype (if applicable) Fuel type EF Units 2014 2015 2016 2017

Transport By fuel - - Petrol (average biofu litres

Transport By fuel - - Diesel (average biofu lires

Transport (by veh km) Energy type Sector Vehicle subtype (if applicable) Fuel type EF Units 2014 2015 2016 M7

Transport By vehicle km Rail Light rail and tram Electricity passenger km - - -

Transport By vehicle km Cars Average car Unknown wveh km - 3.75 - -

Transport By vehicle km Cars Average car Electric veh miles - - - -

Transport By vehicle km Motorbike Small motorbike Petrol veh miles - 471 - -

Transport By vehicle km Bus Local London bus Diesel

Non-fuel emissions Traded / Hon-traded

Traded
Hon-traded

Non-fuel emissions
Hon-fuel emissions

T

308966 [ -

These data are carried forward to Calculations-GHG (central, low and high) (row 528:556) for the calculation of the discounted and
deflated monetised value of GHG emissions.

> Steps 3 & 4: Conversion of energy change and rebound effects from input units to kWh or litres

Given the range of units that can be provided, by converting the energy change or rebound effects inputted by the
user, this allows provision of the appropriate unit since future energy price projections are either issued in kWh for
electricity, gas and coal or litres for liquid fuels.

Box 41 Conversion of energy change and rebound effects from input units to kWh or litres

Energy change:
The calculation of the energy change are imported from the following sheet:

- Change in energy consumption and in non-fuel emissions are imported from Calculations-GHG (central, low and
high) (rows 7:40)

- Conversion factors for energy change are imported from Calculations-GHG (central, low and high) (rows 117-144)
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Box 41 Conversion of energy change and rebound effects from input units to kWh or litres
Step inputs: Input Units
Change in energy consumption Wariable
Conwversion Factors Wariable
Step outputs: Clutput Units ]
Converted change in energy consumption k'whorlitres of fuel as appropriatle
Caloulations:

Converted change in energy consumption [k'wWh o
Electricity [Traded) Energy type Sector applicable) Fuel type Converted unit 2014 2015 2016 2017

Elericity Dlomestic Elericity

Elericity Commercial  Public sector Elericity
Electricit - Electricit
Fossil luels [Traded ! Non- Energy type applicable) Fuel type Converted unit

Traded Gag [uzed by EUETS installatio Commercial { Public sectar Matural gas kwfh
Traded Gas [uzed by EUETS installatio Industry - Matural gas kwfh
Traded Siolid fuels [uzed by EUETS inzl Commercial { Public sectar - Coal [domestic] kw'h
Traded Siolid fuels [uzed by EUETS inzt Industry - Cooal [industrial) kw'h - - - -
Mon-traded Gaz Dlomestic - Matural gas kwfh - 236,100,000 236,100,000 236,100,000
Mon-traded Gaz Commercial  Public sector - Other petraleum gas — kKwh - - -
Mon-traded Gaz Industry - LMG kwfh - - - -
Mon-traded Coal Domestic - Coal [domestic) kwh - - 236,093,189 [- 236,099,189 [- 236,033,189
Mon-traded Coal Commercial f Public sector - Coal [domestic) kwh - - -
Mon-traded Coal Industry - Cooal [industrial] kwh
Mon-traded Hydrocarbon oils Domestic - Diesel [average biofue litres
Mon-traded Hydrocarbon oils Commercial f Public sector - Petrol [average biofue litres
Mon-traded Hydroc arbon oil= Industr - Maphtha litres:
Transport [by fuel) Energy type Sector applicable) Fuel type Converted unit

- Diesel [average biofus lires

- Awiation spirit litres:

¥ehicle subtype [if Fuel type Converted unit
Transport [by veh km] Energy type Sector applicable) (kWh o o5 of]
Tranzport Eyushicle km Cars BAuerage car Petrol Petrol[average biokusf - - ITE23.788 [- 1TESa eR | 17ES12.788
Tranzport B uehicle km Carz Auerage car Oiezel Diecel [average biofusf - - B3EIE380 [- E3EIE2E0 . E3E26.280
Transport By wehicle km Cars Auerage car ChG - - - .
Transport By wehicle km Fail Londan Underground Electricity Kiuih
Transport By wehicle km Cars Ayerage car Electric kwh

These data are carried forward to Calculations-GHG (central, low and high) (row 427:453) for the monetisation of energy change (rows
427:453) and rebound effects (rows 380:406)

Rebound effects:
The calculation of the rebound effects are imported from the following sheet:
- Calculations-GHG (central, low and high) rebound effects from rows 43:70
- Calculations-GHG (central, low and high) Conversion factors from user input units to kWh or litres from rows 117:144

- Calculations-GHG (central, low and high) Step 3: Conversion of energy change from input units to kWh or litres from
rows 333:359

Calculations:

Converted rebound effects (k'wh or litres of F

Electricity [Traded) Energy type Sector applicable] Fuel type Converted unit 2014 2015 2016 2017
Traded Electricity Dlomestic - Electricity E'wh - - - -
Traded Electricity Commerzial f Public sector - Electricity kwh - - - -
Traded Electricit Industr - Electricit kb - - - -
Fossil fuels [Traded ! Non- Energy type applicable] Fuel tgpe Converted unit

Traded Gas [used by EUETS installatio Commercial f Public sector - Matural gas E'wh - - - -
Traded Gaz [uzed by EUETS installatio Industry - Matural gaz kwh - - - -
Traded Solid fuels [used by EUETS insl Commercial f Public sector - Coal [domestic) kvh - - - -
Traded Solid fuels [used by EUETS inst Industry - Coal [industrial) E'wh - - - -
Mon-traded Gas Dlomestic - Matural gas E'wh - [ 124236 - 12426316 [- 12426316
Mon-traded Gaz Commerzial f Public sector - Other petroleum gas  k'wh - - -
Mon-traded Gas Industry - LMNG E'wh - - - -
Mon-traded Cooal Domestic - Coal [domestic) kwh - 26,233,243 26,233,243 26,233,243
Mon-traded Cooal Commerzial f Public sector - Coal [domestic) kwh - - - -
Mon-traded Cooal Industry - Coal [industrial) kwh - - - -
Mon-traded Huydrocarbon oils Domestic - DOiezel [average bicfus litres - - - -
Mon-traded Huydrocarbon oils Commerzial f Public sector - Petral [average bicfus litres - - - -
[ion-traded Hydrocarbon oils Industr - [Japhtha litre:s: - - - -
Transport [by fuel) Energy type Sector applicable] Fuel type Converted unit

Dliesel [average bickus litres

Siation spirit litre:s:
le subtype [if Fuel type Converted unit

Transport [by veh km) Energy type Sector applicable] [k¥h or litres of)

Transport By vehicle km Carz Auerage car Petral Fetrol [average biofuef - 9,263,267 9,263,367 9,263,357
Transport By vehicle km Carz Auerage car Diezel Diezel [average biofuef - 3,348,704 3,348,704 3,348,704
Transport By vehicle km Carz Auerage car ChG - - - - -
Transport By vehicle km Rail London Underground Electricity kwh - - - -
Transpork By vehicle km Carz Auerage car Electric kwh - - - -

These data are carried forward to Calculations-GHG (central, low and high) rows 427:453 for Step 6. Monetisation of rebound effects.

> Steps 5: Monetise the net changes in energy use of a policy
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Specific emissions factors to the net energy changes are inserted by the user. These are then monetise by
applying the long-run variable costs of energy supply (LRVCS)

Box 42 Monetise the net changes in energy use of a policy

The net changes in energy use of a policy are monetised by
- Calculations-GHG (central, low and high) Long-run variable costs of energy supply from rows 148:175
- Calculations-GHG (central, low and high) Retail energy prices from rows 179:206

- Calculations-GHG (central, low and high) Step 3: Conversion of energy change from input units to kWh or litres from
rows 333:359

Calculations:

Cost of energy change [£ 2014)
2014 2015 2016 2017

Electricity [Traded) Energy type Sector applicable]) Fuel type Converted unit

Traded Electricity Diomestic Electricity kw'h

Traded Electricity Commerzial f Public zector - Electricity kw'h

Traded Electricit Industr - Electricit kb

Fossil fuels [Traded | Non— Energy type Sector applicable) Fuel type Converted unit

Traded Gag [used by ELLETS installatio Commersial f Public zector - Matural gaz kw'h

Traded Gas [used by EUETS installatio Industry - Matural gaz kw'h

Traded Solid fuels [used by ELETS insl Commercial f Public sector - Cioal [domestic] kwh

Traded Salid fuels [used by EUETS ins! Industry - Cioal [industrial] kb - - - -
Mon-traded Gas Diomestic - Matural gaz kw'h - 6,418,273 5,590,154 5,429,525
Mon-traded Gas Commerzial f Public zector - Oither petroleom gas  kwh - - -
Mon-traded Gas Industry - LMG kw'h - - - -
Mon-traded Coal Diomestic - Coal [domestic] kw'h - - 1306781 - 11403156 [- 1498460
Mon-traded Coal Commerzial f Public zector - Coal [domestic] kw'h - - -
Mon-traded Coal Industry - Coal [industrial] kw'h

Mon-traded Hydrocarbon oilz Diomestic - Diezel [average biofus litres

Mon-traded Hydrocarbon oils Commerzial f Public zector - Petrol [average biofue litres

[on-traded Hydrocarbon oils Industr - [\l aphtha litre=

Transport [by fuel) Energy type Sector applicable) Fuel type Converted unit

Diiezel [average biofue litres

Aviaticn spirit litre=

¥ehicle subtype [if Fuel type Converted unit
Energy type Sector applicable) (kWh or litres of]
Tranzport Eiy wehicle km Cars BAuerage car Fetrol Petrol [average biofug - - 80,363,665 |- 77683978 [- 7E728.690
Tranzport Eiy wehicle km Cars BAuerage car Diezel Diiezel [average biofug - - 323267 |- 3156344 [- 30,800,984
Tranzport Eiy wehicle km Cars BAuerage car ChG - - - -
Tranzport By vehicle km Fail London Underground Electricity Ewh
Tranzport By vehicle km Cars Auerage car Electric kw'h

These data are carried forward to Calculations-GHG (central, low and high) (row 573:599) step 8 for the calculation of the discounted and
deflated monetised value of change in energy consumption.

> Steps 6: Monetise the net changes in the direct rebound effects of a policy
The following is applied (expressed as price/kWh or price/litre):
» Long-run variable costs of energy supply (LRVCs) to monetise changes in energy use
» Retail fuel prices to monetise direct rebound effects (e.g. comfort taking).

Monetary results can then be discounted following the Green Book guidance.

Box 43 Monetise the net changes in the direct rebound effects of a policy

The net changes in energy use of a policy are monetised by
- Calculations-GHG (central, low and high) Long-run variable costs of energy supply from rows 148:175
- Calculations-GHG (central, low and high) Retail energy prices from rows 179:206

- Calculations-GHG (central, low and high) Step 4: Conversion of rebound effects from input units to kWh or litres from
rows 380:406
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Box 43 Monetise the net changes in the direct rebound effects of a policy
Sitep inputs: Input Units ]
Converted rebound effects kb ar livres of fuel as appropriate
Long-run variable costs of energy supply (LRVCS) \lariable
Sitep autputs: Cluitpuat Units
Cost of rebound effects £2014

Calculations:

Electricity [Traded)

Energy type

Sector

applicable]

Fuel type

Converted unit 2014

Cost of rebound effects (£ 2014)

2015 2016

2m7

Traded Electricity Diomestic Electricity kw'h 1] 0 1] 1]
Traded Electricity Commercial { Public sector Electricity kwh 1] 0 1] 1]
Traded Electricit Industr - Electricit kb o 1 o o
Fossil fuels (Traded | Non- Energy type applicable] Fuel type Converted unit

Traded Gag [used by ELVETS installatio Commercial f Public sector - Matural gaz kw'h 1] 0 1] 1]
Traded Gas [used by EUETS installatio Industry Matural gas kwh 1] 0 1] 1]
Traded Solid fuels [used by EUETS inst Commercial { Public sector Cioal [domestic] kwh a 1] a a
Traded Siolid fuels [used by EUETS ins! Industry Cioal (industrial) kwh a 1] a a
Mon-traded Gas Diomestic Matural gaz kw'h 1] 632924 -EZ4E2 -E48998
Mon-traded Gas Commercial { Public sector - Otther petroleum gaz  kiwh 1] 0 1] 1]
Mon-traded Gas Industry - LMG kw'h 1] 0 1] 1]
Mon-traded Coal Diomestic Coal [domestic) kw'h 1] 1326728 1337547 1248136
Mon-traded Coal Commercial { Public sector Coal [domestic) kw'h 1] 0 1] 1]
Mon-traded Coal Industry Coal [industrial) kw'h 1] 0 1] 1]
Mon-traded Hydrocarbon oils Diomestic Diiezel [average bicfus litres 1] 0 1] 1]
Mon-traded Hydrocarbon oils Commercial { Public sector PFetrol [average biofus litres 1] 0 1] 1]
[on-traded Hydrocarbon oils Industr litre= o 1 o o

Sector Converted unit

Transport [by fuel) Energy type applicable) Fuel type

Diesel [average biofus litres

- Aviaticn spirit litre=

¥ehicle subtype [if Fuel type Converted unit
Transport [by veh km) Energy type Sector applicable) [kWh or litres of)
Transport By wehicle km Cars Ayerage car Fetrol Petrol [average bicfus 1] NFEI0 Ne7a12y NFIE040
Tranzpart Eiy wehicle km Cars BAuerage car Diezel Diiezel [average biokus 1] 4430010 4439366 4450316
Tranzpart Eiy wehicle km Cars BAuerage car ChG - 1] 0 1] 1]
Tranzpart Eiy wehicle km Fiail London Underground Electricity kw'h 1] 0 1] 1]
Tranzport Eiy wehicle km Cars Auerage car Electric L3%) a 1} a a

These data are carried forward to Calculations-GHG (central, low and high) (row 618:644) step 9 for the calculation of discounted and
deflated monetised value of rebound effects.

» Steps 7: Discount and deflate monetised value of GHG emissions

For the net changes in GHG emissions for traded and non-traded sectors, these are monetised (refer to step 2
above where carbon prices are applied to the total quantified changes in emissions) and discounted for the
selected number of years.

Box 44 Discount and deflate monetised value of GHG emissions

The monetised value of GHG emissions are discounted and deflated by:
- Calculations-GHG (central, low and high) Common inputs — GDP deflator in rows 213:214

- Calculations-GHG (central, low and high) Step 2: Monetisation of the net changes in GHG emissions (traded and
non-traded) from rows 283:312

The discounted cost is calculated for each year of the assessment. The reference year is picked up from the Control (cell C12). The years
for which discount factors are calculated are presented in Calculations-GHG (central, low and high) rows 525. The GDP deflators used for
the inflation adjustment are presented in Calculations-GHG (central, low and high) (rows 515:516) for:

- The year to which the costs / benefits should be inflated / deflated (see GDP deflator feeding from Control, cell C15)

An INDEX-MATCH function is used in cells 1213:J214 to feed in the low, high uncertainty GDP deflator values from Inputs-Common data
(rows 11:46) for the years specified in column B.

Uncertainty is carried through the calculations. This is done using two parallel systems:

e Calculations are done for the three uncertainty scenarios (low, central and high) as provided by the user.

e A qualitative scoring system considers the uncertainty of fixed inputs (and the user inputs if no low and high values are
entered).
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Box 44 Discount and deflate monetised value of GHG emissions
Calculations:
2014 2015 2016 2017 2018 20
[Discount factor | 1.00 ] 100] 057] 055 080] 08
Discounted value of GHG emissions [£ (2014 prices]]
Elecuicity [Traded) Energy type Sectar applicable] Fuel type [] 2014 2015 2016 2017 2018 2019
Electricity Domestic - Electricity [ - - - - -
Elestricity Commercial { Public sector Electricity o
Eleatrinih Iniduztr - Electricit 1]
Fossil fuels (Traded { HNon- Energy type applicable] Fuel type (1]
Traded Gas [used by EUETS installatio Commercial { Public sector - Matural gas o
Traded Gias [used by EUETS installatio Industry - Matural gas 0
Traded Solid fuelz [used by EVETS insl Commersial { Public sector - Cioal [domestic] 1]
Traded Solid fuels [used by EUETS ins! Industry - Coal [industrial] Converted unit
Mon-traded Gas Domestic - Matural gas kb
Mon-traded Gas Commercial { Public sector - DOther petraleun gas  kiwh
Mon-traded Gaz Indusztry - LhG kb
Mon-traded Coal Domestic - Coal [domestic] Converted unit
Mon-traded Coal Commercial { Fublic sector - Coal [domestic] kb
Man-traded Coal Industry - Cooal (industrial] kiwh
Mon-traded Hydracarbon oils Domestic - Diie=el [average bicfus kiwh
Mon-traded Hydrocarbon oils Commercial { Public sector - Petrol [average biofus kwh
Mlon-traded Hydrocarbon oilz Iridustr Maphtha kb

Transport (by fuel) Energy type Sectar applicable) Fuel type kwh

Diezzl [awer age bistus kiwh
kb

Awiation spirit
Fuel type

applicable]

Sector

Transport (by veh km) Energy type

Transpor By wehicle km Cars Average car Petral (%) - 593 5.87 5.76 565 5.1
Transport Ey vehicle km Matorbike Auerage motorbike Petrol litres - - - - -
Transport By vehicle km Cars Ayerage car CNG litre=

Transport By vehicle km Rail London Underground Electricity litres

Transport Eiy wehicle km Cars Awerage car Electric Conwerted unit

Step qualitative uncertainty scare:

These data are carried forward to Results-GHG (rows 31:48) for the Discounted monetised value of carbon emissions.

> Steps 8: Discount and deflate monetised value of change in energy consumption

Following the conversion of energy change inputs into a consistent format in step 3. The net changes in energy use
of a policy are monetised by applying the long-run variable cost of energy supply. These values are then
discounted in this step for the selected number of years.

Box 45 Discount and deflate monetised value of change in energy consumption

The net change in energy consumption are discounted and deflated by:
- Calculations-GHG (central, low and high) Common inputs — GDP deflator in rows 213:214
- Calculations-GHG (central, low and high) Step 5: Monetisation of energy change from rows 426:453

The discounted cost is calculated for each year of the assessment. The reference year is picked up from the Control (cell C12). The years
for which discount factors are calculated are presented in Calculations-GHG (central, low and high) rows 525. The GDP deflators used for
the inflation adjustment are presented in Calculations-GHG (central, low and high) (rows 515:516) for:

- The year to which the costs / benefits should be inflated / deflated (see GDP deflator feeding from Control, cell C15)

An INDEX-MATCH function is used in cells 1213:J214 to feed in the low, high uncertainty GDP deflator values from Inputs-Common data
(rows 11:46) for the years specified in column B.

Uncertainty is carried through the calculations. This is done using two parallel systems:

e Calculations are done for the three uncertainty scenarios (low, medium and high) as provided by the user.

e A qualitative scoring system considers the uncertainty of fixed inputs (and the user inputs if no low and high values are
entered).
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Box 45 Discount and deflate monetised value of change in energy consumption
Step inputs: [Irput [Urits |
[Eastof energu change |FET |
Step autputs: [Durpue [Units |
Discounted value of energy consumption | £12014 prices] ]
Output units:

Caloulations:

Discounted value of energy consumption (£ (2014 price

Electricity [Traded) Energy type Sector applicable) Fuel type (1] 204 2015 2016 207 2018 20
Traded Electricity Domestic - Electricity 1]

Traded Elactricity Commerzial f Public zectar - Eletricity 1]

Traded Electricit; - Electricit) 1]

Fossil fuels (Traded ! Non— Energy type Sector applicable] Fuel type Discount Factor
Traded Gas [used by EUETS installatio Commercial f Public sector - Matural gas o

Traded Gaz [uzed by EUETS installatio Industry - Mlatural gas 1]

Traded Solid fuels (used by EL ETS inst Commercial { Public sector - Coal [domestiz) 1]

Traded Solid fuels (used by ELETS ins! Industry - Coal (industrial) 1]

Mon-traded Gaz Diomestic - Matural gas o

Mon-traded Gas Commerzial f Public sectar - Other petraleumn gas 0

Mon-traded Gas Industry - LMG o

Mon-traded Coal Domestic - Coal [domestic) o

Mon-traded Cioal Commerzial f Public zector - Coal [domestiz) 1]

Mon-traded Cioal Industry - Cooal [industrial) 1]

Mon-traded Hydracarbon oils Domestic - Die=el (average biofus Converted unit
Mon-traded Hydrocarbon il Commercial f Public sectar - Petrol [average biofus kivh

Mon-traded Hydrocarbon ils Irdustr - I'aphtha k.
Tiansport [by fuel) Energy type applicable] Fuel type
- - Diesel [average biofue Converted unit

Auiation spirit AT

t - -
Transport [(by veh km] Energy type Sector applicable) Fuel type

Trangport By uehicls km Cars Auerage car Petral kth 3726 634 24.84 2240
Transport Ey wehicle km Motarbike Auerage motarbike Petrol kinth - - - -
Transport Ey wehicle km Cars Auerage car CHG kiwh

Transport By vehicle km Fiail London Underground Electricity kwh

Transport By vehicle km Cars Auerage car Eletric kth

These data are carried forward to Results-GHG (rows 56:67) for the discounted monetised value of change in energy consumption

> Steps 9: Discount and deflate monetised value of rebound effects

In this step the monetised value of rebound effects from projected retail energy prices are calculated in step 6
above is discounted for the selected number of years.

Box 46 Discount and deflate monetised value of rebound effects

The monetised value of rebound effects are discounted and deflated by:
- Calculations-GHG (central, low and high) Common inputs — GDP deflator in rows 213:214
- Calculations-GHG (central, low and high) Step 6: Monetisation of rebound effects from rows 474:500

The discounted cost is calculated for each year of the assessment. The reference year is picked up from the Control (cell C12). The years
for which discount factors are calculated are presented in Calculations-GHG (central, low and high) rows 525. The GDP deflators used for
the inflation adjustment are presented in Calculations-GHG (central, low and high) (rows 515:516) for:

- The year to which the costs / benefits should be inflated / deflated (see GDP deflator feeding from Control, cell C15)

An INDEX-MATCH function is used in cells 1213:J214 to feed in the low, high uncertainty GDP deflator values from Inputs-Common data
(rows 11:46) for the years specified in column B.

Uncertainty is carried through the calculations. This is done using two parallel systems:

e Calculations are done for the three uncertainty scenarios (low, medium and high) as provided by the user.

e A qualitative scoring system considers the uncertainty of fixed inputs (and the user inputs if no low and high values are
entered).
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Caleulations:

Traded

Mon-traded

Electricity [Traded)

Fossil fuels [Traded ! Non-

Transport (by fuel)

Energy type

Electricity

Electricity

Electricit

Energy type

Gas [used by EUETS installatio

Sector
Domestic:
Commercial { Public sector

Commercial { Public sector

Energy type

Industr
Sector

Sector

applicable)

applicable)

applicable)

applicable)

Box 46 Discount and deflate monetised value of rebound effects
Step inputs: [Input [Units |
[Caostof iebound effects [ |
Sitep outputs: [Olutput [Unit= |
Discounted value of rebound effects [£ (2014 prices] ]
Clutput units:

Fuel type

Electricity
Electricity
Electricit
Fuel type
Matural gas

Traded Gas [used by EUETS installatio Industry Matural gas

Traded Solid Fusls [used by EU ETS ingt Commercial ! Public sector Coal [domestic)
Traded Solid fuels [used by EUETS inst Industry Coal [industrial]
Mon-traded Gas Domestic Matural gas
Mon-traded Gaz Commercial ! Public sector Other petraleum gas
Mon-traded Gas Industry LMNG iscount Factor
Mon-traded Coal Domestic Coal [domestic]
Mon-traded Coal Commercial ! Public sectar Coal [domestic]
ton-traded Coal Industry Coal [industrial)
Mon-traded Hydrocarbon ails Domestic Die=el [average bickus
Mon-traded Hydrocarbon oils Commercial ¢ Public sector Petrol [awerage biofus

Maphtha
Fuel type

Diezel [average biofus
Awiation spirit

Fuel type

Discounted value of rebound effects (£ (2014 prices])

2014 2015

2016 207

2018

20

cefccccccpoocsos o o =

Transport Buywehicle km Cars Auerage car Petrol Converted unit 1218 [- 1.80 - 146 |- 114 -
Transport Eywehicle km Motarbike Auerage motarbike Petrol kiwh - - - -
Transport By vehicle km Cars Auerage car CMG kwh

Transport By vehicle km Fail London Underground Electricity kwh

Transport Bty wehicle km Cars Awerage car Eletric Conwerted unit

These data are carried forward to Results-GHG (rows 72:88) for the discounted and deflated monetised value of rebound effects.

7.4  Results-GHG and results-summary

The assessment conducted provides the following outputs (in Results-GHG):
» Net change in quantity of GHG emissions (Mt COze) for traded and non-traded sector;
» Net change in GHG emissions (£) for traded and non-traded sector;

» Net change in energy use (£) for traded and non-traded sector;

v

Total other benefits resulting from primary rebound effects (£);and
» Discount cost over appraisal period and quantified net present value (£).

Changes associated with GHG emissions and monetised net changes to GHG emissions, energy use, and
rebound effect are calculated in these tables listed above respectively over a selected number of years. The NPV
(which could be annualised) includes the valuation of the changes in traded and non-traded GHG emissions. This
value provides a good indication on whether a measure is good value-for-money; positive NPV would be indicative
of a net benefit, and the negative NPV of a net loss.

Valid conclusions on whether a measure leads to a net change in emissions or provides good-value for money
need to be based on the full appraisal of energy and emission changes, including those emissions that result from
non-fuels. Therefore, when valuing the outputs the user should critically assess the significance of any changes
that have not been consider within the model.

June 2015



© Amec Foster Wheeler Environment & Infrastructure UK Limited

Box 47 Results- GHG and Results-Summary

Results-GHG sheet presents net change of GHG emissions in ktonnes of CO,e and discounted monetised net change over the selected
appraisal years and for the different uncertainty scenarios.

Net change in quantity of GHG emissions (kt CO2e) for traded and non-traded sector (rows 9:28)

The first table in the Results-GHG sheet presents quantified net changes in GHG emissions in terms of ktonnes CO,e for traded, non-traded,
transport and non-fuel emissions sectors as result of implementing the policy. The results presented are fed from:

- Calculations-GHG (central, low and high) - Step 1: Quantify net changes in GHG emissions by applying fuel (rows 219:265)
- Control sheet — cell C13 and 14

Net carbon emissions in ktonnes CO,e
(minus indicates an emissions saving)

Units: thousand tonnes 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Central 0.00) 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
Traded 0.00) 0.00, 0.00) 0.00, 0.00 0.00) 0.00 0.00) 0.00 0.00
0.00) 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
0.00) 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
Non-traded 0.00| 0.00) 0.00) 0.00, 0.00 0.00) 0.00 0.00) 0.00, 0.00
0.00| 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
0.38] 0.38) 0.38] 0.38) 0.38| 0.38] 0.00 0.00) 0.00 0.00
Transport o.&E' 0.38 0.38| 0.38 0.38 0.38] 0.00 0.00) 0.00, 0.00
0.38 0.38 0.38 0.38 0.38 0.38 0.00 0.00 0.00 0.00
0.00) 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00, 0.00
Non-fuel emissions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00| 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
0.38] 0.38 0.38 0.38 0.38! 0.38 0.00; 0.00 0.00 0.00:
Total CO2e O.SE| 0.;5‘ 0.38] 0.;5‘ o.il 0.38] 0.00 0.00) 0.00] 0.00
0.38| 0.38) 0.38| 0.38) 0.38 0.38] 0.00 0.00) 0.00 0.00

The qualitative uncertainty score is shown in Results-GHG row 28.

To calculate the discounted net changes, the measure start and end assessment year is picked up from cells C13 and C14. The multiple IF
functions are used to calculate the correct discount factor. For the start year and all years before the start year, the discount factor is 1. For
the years beyond the start year rate, the discount factor is calculated according to the equation presented in Box 3 above, using the discount
rate from Control, cell C35

An INDEX MATCH function is used to pick up appropriate discount factor from Calculations-GHG (central, low and high) (row 525) for
each year. The discount factor is then multiplied by the undiscounted GHG cost calculated for each scenarios in Calculations-GHG (central,
low and high) rows 525:551.

This calculation is conducted for the “Net change in GHG emissions (£) for traded and non-traded sector”; “Net change in energy use (£) for
traded and non-traded sector” and “Total other benefits resulting from primary rebound effects (£)” as shown in the next three table examples
below.

Net change in GHG emissions (£) for traded and non-traded sector (rows 31:50)

The discounted cost of GHG emissions is fed from Calculations-GHG (central, low and high) rows 529:554 for each year of the
assessment.

Discounted monetised value of carbon emissions
(minus indicates benefits)

Units: £k (2014 prices) 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
0.01] 0.03 0.04 0.05, 0.06 0.06| 0.07 0.07 0.07, 0.06
Traded 0.00) 0.01] 0.02 0.02, 0.03 0.03] 0.03 0.03] 0.03 0.03
0.10| 0.11] 0.11 0.12) 0.12 0.12] 0.12 0.12 0.11] 0.10
0.00| 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
Non-traded 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00) 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2127)  20.89 2051 2014|1977  19.40) 0.00 0.00 0.00 0.00
Transport 10.63|  10.45 10.26|  10.07 9.88 9.70) 0.00 0.00) 0.00 0.00
3100 3134 30.77|  30.21]  29.65|  29.10 0.00 0.00) 0.00 0.00
0.00) 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
Non-fuel emissions 0.00) 0.00) 0.00) 0.00) 0.00 0.00) 0.00 0.00) 0.00] 0.00
0.00) 0.00 0.00) 0.00 0.00 0.00) 0.00 0.00) 0.00 0.00
21.28] 2092 20.56|  20.19|  19.83]  19.46 0.07 0.07 0.07, 0.06
Total CO2e 10.63 10.45, 10.27 10.09) 9.91 9.73] 0.03 0.03] 0.03) 0.03
3200 3144 30.89| 3033 29.77] 2922 0.12 0.12 0.11] 0.10

The qualitative uncertainty score is shown in Results-GHG row 50.

Net change in energy use (£) for traded and non-traded sector (rows 53:69)

The discounted cost of GHG emissions is fed from Calculations-GHG (central, low and high) rows 574:599 for each year of the
assessment.
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Box 47 Results- GHG and Results-Summary

Discounted monetised value of change in energy consumption
(minus indicates benefits)

Units: £k (2014 prices) 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Central 0.84] 0.85) 0.84] 0.85) 0.85 0.86| 0.86 0.82 0.79) 0.78

Traded 0.76] 0.78] 0.76| 0.7, 0.78 0.79) 0.79 0.77 0.75) 0.74]
1.00) 1.00 0.97 0.95) 0.95 0.93] 0.92 0.89) 0.86) 0.85

0.00) 0.00) 0.00) 0.00) 0.00 0.00) 0.00 0.00) 0.00) 0.00

Non-traded 0.00 0.00 0.00 0.00 0.00 0.00 0.00) 0.00) 0.00) 0.00)
0.00) 0.00] 0.00) 0.00] 0.00 0.00) 0.00 0.00) 0.00] 0.00)

64.42 63.48 62.58 61.67 60.75 59.87 0.00 0.00) 0.00) 0.00)

Transport 58.14 55.78| 53.52 51.29) 49.20 47.19 0.00 0.00) 0.00) 0.00
88.03 86.79 85.54 84.27 83.09 81.90 0.00 0.00) 0.00) 0.00

65.26 64.33] 63.42 62.52| 61.60 60.73] 0.86 0.82 0.79) 0.78

Total 58.90) 56.56 54.28 52.05 49.98 47.98 0.79. 0.77, 0.75 0.74,
89.02 87.79 86.51 85.22 84.04 82.82) 0.92 0.89) 0.86) 0.85

The qualitative uncertainty score is shown in Results-GHG row 69.

Total other benefits resulting from primary rebound effects (£) (row 72:88)

The discounted cost of GHG emissions is fed from Calculations-GHG (central, low and high) rows 619:644 for each year of the
assessment.

Discounted monetised value of rebound effects
(minus indicates benefits)

Units: £k (2014 prices) 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Central 0.00) 0.00 0.00) 0.00 0.00: 0.00) 0.00; 0.00) 0.00 0.00|
Traded 0.00| 0.00 0.00| 0.00 0.00: 0.00 0.00; 0.00| 0.00 0.00|
0.00| 0.00 0.00) 0.00 0.00: 0.00) 0.00: 0.00) 0.00 0.00.
0.00| 0.00 0.00| 0.00 0.00: 0.00| 0.00: 0.00| 0.00 0.00:
Non-traded 0.00) 0.00 0.00) 0.00 0.00: 0.00) 0.00; 0.00| 0.00 0.00|
0.00| 0.00 0.00| 0.00 0.00: 0.00 0.00; 0.00| 0.00 0.00|
-15.37 -15.10] -14.83| -14.55| -14.28 -14.01] 0.00: 0.00| 0.00 0.00|
Transport -14.75 -14.34] -13.93| -13.52] -13.13] -12.75| 0.00; 0.00| 0.00 0.00!
-17.73 -17.43] -17.12 -16.80] -16.50! -16.20 0.00: 0.00| 0.00 0.00.
-15.37 -15.10] -14.83| -14.55] -14.28] -14.01] 0.00; 0.00| 0.00 0.00|
Total -14.75 -14.34] -13.93| -13.52] -13.13] -12.75| 0.00; 0.00) 0.00 0.00|
-17.73 -17.43] -17.12 -16.80] -16.50! -16.20 0.00! 0.00) 0.00 0.00)

The qualitative uncertainty score is shown in Results-GHG row 88.

Discount cost over appraisal period and quantified net present value (£) (rows 91:110)

This table sums the calculated discounted costs/savings (in the three previous tables above) on the projected monetised value of carbon,
energy change and benefits resulting from primary rebound effect.

Total monetised impact
(minus indicates benefits)

Units: £k (2014 prices) 2016 2017 2018 2019 2020 | 2021 2022 2023 2024 2025 2026 2027 2028
Central 0.85 0.88 0.88 0.90 0.91 0.93 0.92 0.89 0.86
Traded 0.76 0.78 0.78 0.79 0.81] 0.82 0.83 0.80 0.78
1.09| 1.11] 1.08| 1.07, 1.07 1.05| 1.04 1.00) 0.96
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-traded 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7031  69.26 68.27)  67.26|  66.24]  65.26] 0.00 0.00 0.00
Transport 54.03]  51.80 49.85|  47.84| 4595  44.14 0.00 0.00 0.00
102.20(  100.70 00.10|  07.68]  96.24]  94.79 0.00, 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-fuel emissions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00) 0.00 0.00
7117|7015 69.15|  68.16|  67.15|  66.18] 0.92 0.89 0.86
Total CO2e 54.79 52.67 50.63 48.63 46.76 44.97 0.83 0.80) 0.78)
108.29] 10181 10028]  98.75] 97.31] 9584 1.04) 1.00) 0.96

The qualitative uncertainty score is shown in Results-GHG row 110.

Results-Summary sheet

Data is imported from Results-GHG sheet, table 1 Net carbon emissions in ktonnes CO.e to the Results-Summary rows 70:75 where the
appraisal years are summed and presented as emission change in COe and the total net present value in £thousand in the table. The figure
below shows an example of the final summary results.
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Box 47 Results- GHG and Results-Summary
GHG
npv Change in emissions Total monetised impact
2014 prices Thousand tonnes CO2e NPV £k (2014 prices)
Central Low High Central _|[Low High Comments
Total impact 2.30 2.30 2.30 416 302 602

7.5 Limitations

» The modelling process is based on a nhumber of assumptions and simplifications, meaning the outputs

contain some level of uncertainty. In part this is due to the uncertainties associated with the inputs,
including:

» Carbon and fuel price estimates.

» Estimated changes in net energy use.

» Quantification of GHG emissions resulting from non-fuel changes.
» Estimation of rebound effects.

The method is restricted to identify changes in energy consumption as a result of a policy, and how
this is reflected in changed GHG emissions. Changes related to non-fuel GHG emissions (e.g.
formation of CO:2 through use of limestone in wet scrubbing) are not captured in the methodology. The
change in the level of non-fuel GHG emissions will be variable depending on the technology or
measure used and the sector to which it applies (i.e. how this leads to changes in process emissions).
A bespoke quantification on the basis of specific evidence would therefore be more suitable than the
use of a generic model results of which would involve high levels of uncertainty. If data on net changes
in non-fuel GHG emissions are available, the user of the model will be able to input them so that they
are valued alongside energy related GHG emissions.

The model is not designed to calculate the embedded carbon associated with policies (unless the net
energy change accounts for this) due to the high levels of uncertainty associated in such assessments
and low availability of data on materials used.
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8. Method to assess impacts on affordability for
businesses

8.1 Overview

The primary method for estimating the impacts on business affordability of the potential future policy interventions
is based on the relationship between additional costs to businesses and their capacity to cope with these costs.
Particular challenges may concern small and medium enterprises (SMEs) and/or business with limited or no ability
to pass on additional costs to downstream users or consumers.

The approach used in this model for both the “affordability” and “distributional” impact is based on cost ratios (in
line with EU Commission Impact Assessment guidelines). In this context we define “affordability” as the ability of a
business to meet the costs resulting from a given policy without incurring in financial difficulties. This is assessed
by comparing the policy cost against an indicator of the level of financial resources available to the business.

The chosen indicator is the Gross Operating Surplus (GOS). GOS is the capital available to incorporated
companies which allows them to repay their creditors, to pay taxes and eventually to finance all or part of their
investment!8, Considering that GOS can be used for financing investment, it is therefore a relevant indicator as to
how much money a business has available to face an increase in costs before capital charges. Following other
precedents??, we therefore use it as the default metric for assessing the economic impacts of a proposed measure
on businesses. While it is not a perfect proxy for company’s robustness to costs of new policies, it provides a
reasonable, available and consistent statistic to help judge the resources likely to be available to very diverse
business base. Differences in sectors structure will need to be considered.

Data has been extracted from two official sources at UK level. These are the Department for Business Innovation
and Skills (for business numbers and turnover), and the Office of National Statistics for the GOS.

Although some adjustments had to be done to the input tables in order to feed the model, these were built in the
model without altering the original input format. This was done to facilitate future updates. However, any small
change in the format of future updates will require the inputs to be revised and ensure they are feeding correctly
into the calculations step.

18nhttp://epp.eurostat.ec.europa.eu/statistics _explained/index.php/Glossary:Gross_operating surplus (GOS) - NA
19 See section 7 of the Impact Assessment of the Transposition of Articles 14(5)-(8) of the Energy Efficiency Directive
(2012/27/EU) undertaken for DEFRA:

http://www.doeni.gov.uk/defra_uk wide regulatory impact assessment _on_the enerqy efficiency directive.pdf
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Figure 8.1 Overview of the methodology to assess impacts on business affordability

User input: % of businesses

Fixed input: impacted

- Number of businesses in the private
sector and their associated
employment and turnover, by .
number of employees and industry User input: Average
division 1. Standardise GOS to UK division level and calculate annualised cost of

GOR at division level compliance per business

Fixed input: User input: Capital

- Gross operating surplus, 2012 (transitional costs per
businesses) and Annual
operating costs per business
2. Calculation of costs as a proportion of GOS for
business. This is preceeded by the following steps:

- Calculation of the average GOS at size category level User input: % of businesses
for each division able to pass costs
- Number of businesses impacted

User input: % of
compliance costs that could
be passed

Number of businesses with % of businesses with
significant impacts siginficant impacts

User input: Affordability
threshold

8.2 Inputs

Inputs used to calculate the impacts on business affordability are summarised in Table 8.1 below.

Table 8.1 Summary of inputs — Affordability for businesses

Input Units Comment Mandatory/ Optional Source
User Inputs:
Percentage of % For every industry division and business size Mandatory (either at Assessment of the
businesses impacted that are expected to be affected by the policy, division or size category = measure
the user has to provide which percentage of level)

these business will be impacted.

Average annualised £thousand  The user can provide the average annualised Optional — User can Assessment of the
cost of compliance per  per year cost per business for any division/size input this or capital and measure
business affected. This is figure must take into account operating cost.

all the costs incurred by the businesses.

Capital (transitional fthousand  Alternatively to the average annualised total Optional — User can Assessment of the
costs per businesses) cost, the user can provide a one-off capital input this together with measure
(transitional) cost. operating cost or
average annualised
cost.
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Input

Annual operating
costs per business

Percentage of
businesses able to
pass costs

Percentage of
compliance cost that
could be passed

Number of years for
annualisation of
capital cost

Affordability
thresholds

Fixed Input:

Number of businesses
in the private sector
and their associated
employment and
turnover, by number of
employees and
industry division

Gross operating
surplus, 2012

Units

£thousand
per year

%

%

Years

%

Various

£million

Comment

Together with capital costs, the user can
provide an estimate of the average annual
operational cost per business as a result of the
policy.

For a given combination of industry division
and business size, the proportion of
businesses will be able to pass costs
downstream.

For those businesses able to pass costs
downstream, the average proportion of
additional costs that would be passed.

This is used to annualise capital costs. If left
blank the number of years between the start
and the end of the assessment is used as a
default value.

The ratio (policy costs compared to business
GOS) above which the measure could be
considered difficult to afford (or unaffordable)
for the businesses in that division/size. Four
different thresholds allowed.

Only number of businesses and turnover is
further used in the calculations.

Provided by the source in a non-consistent
aggregation level.

Mandatory/ Optional

Optional — User can
input this together with
capital cost or average
annualised cost.

Mandatory (either at
division or size category
level)

Mandatory (either at
division or size category
level)

Optional — Only
necessary if user is
entering capital
(transitional) costs.
Default values apply if
left blank.

Optional — These inputs
are necessary but
default values of 10%,
20%, 50%, and 75% can
be used.

Source

Assessment of the
measure

Assessment of the
measure

Assessment of the
measure

Assessment of the
measure

Assessment of the
measure

BIS Statistics

Business population
estimates.

Office of National
statistics, Input-Output

Supply and Use
Tables - 1997-2012

User inputs

User inputs are entered in the sheet Control-BusinessAfford. In order to account for uncertainty in a quantitative
manner, the analysis is divided in three scenarios: Central, Low and High. The structure and format of the inputs
are identical for the three scenarios, being the input tables for the three scenarios located in the same sheet. Table
1 hosts inputs for central scenario, Table 2 for low and Table 3 for high.

There are three levels of disaggregation in the analysis of businesses. They are business section (characterised by
a letter following the NACE codes — E.g. A: Agriculture, Forestry and Fishing), business division (characterised by a
2-digit code — E.g. 02: Forestry and logging) and business size (e.g. micro, small, etc.).

The user can operate either at division or size level. If the user has data at division level, this has to be input in the
cells with a thick black border (e.g. Rows 15, 21, 27, etc.). If data is available at business size level, this can be
added by expanding the grouped rows. An example is provided in Figure 8.2 (central scenario). Inputs at business
size level have priority over division level. This means that in the example below, the division level value of 40% wiill
be applied to all sizes excepting for small businesses, which have their own input value.
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Figure 8.2 Entering inputs at industry division and business size level

A E F G H I ] K
11 Table 1 Business sector selection and input data (central scenario)

User inputs

% of
businesses
impacted

ion Code Sectio name Division code Division name
A AGRICULTURE, FORESTRY AND FISHING
r I3 Crop and animal production, hunting and related service activities 4I}%|
No employees
Micro

Small =
Medium
. Large
(= " 02 Forestry and logging
" 03 Fishing and aquaculture

Given the large number of combinations of divisions and size categories, only those divisions/size categories that
have inputs are carried through the calculations. The model operates following a system of unique row IDs created
by the combination of division and business size. The rows are selected by adding a numerical value in the first
user input (Column K). Figure 8.2 shows an example of the collapsed Columns B:D which act as selectors.
Whenever the user adds an input at division level, the model creates unique IDs in Column D for each business
size within that division. This unique IDs are based on the division code and business size. Columns B and C rank
the rows so they appear in the same order in the calculations and results. More specifically, Column C shows the
row number for each row containing input data and Column B ranks it in ascending order. If inputs are added for
one specific business size, but not at division level, only the selected business size will be considered in the
calculations.

The tool is originally designed to compare the same business divisions and size categories between the three
scenarios (central, low and high). However, if the user wants to compare different divisions/sizes between
scenarios, please add a zero in column K for those divisions/ sizes that do not take part in one of the scenario
analysis instead of leaving it blank. This way, unique IDs will still be created and rows will be carried forward.

Figure 8.3 Detail on the selecting method for unique rows

A B C ] E F G H 1 il K

# of
businesses
impacted

nname

. FORESTRY AND FISHING

AGRICULTURE
r

15 [1]] Crop and animal production. hunting and related service activities 403
16 Mo emplovess

17 Micra

15 Small 25
13 Medium

20 Large

The user inputs required to calculate the impact which is divided in four main blocks: Annualisation timescale and
user qualitative uncertainty, Percentage of businesses impacted, Cost per business and Capacity of passing costs.
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Annualisation timescale, affordability thresholds and user qualitative uncertainty

These three inputs are common to all scenarios and only need to be entered once:

> Control-BusinessAfford “Number of years for annualisation of capital cost” (E3:H5): If using capital
(transitional) costs for businesses as an input, enter the number of years to be used in the
annualisation of the capital costs in Cell H3. If this cell is left blank the model will use the appraisal
period displayed in Cell H4 as the default annualisation period. The appraisal period is calculated as
Assessment end year minus Measure start year. Cell H5 displays the annualisation factor. This is
calculated with the Excel function PMT and uses number of years and the discount rate specified in
the Control tab as the main variables.

> Control-BusinessAfford “Affordability thresholds” (J3:U3): Enter the ratio (policy costs compared to
business GOS) above which the measure could be considered difficult to afford (or unaffordable) for
the businesses in that division/size. The tool allows for four different thresholds to be applied. By
default, 10%, 20%, 50% and 75% are applied but these can be changed by the user. Calculated costs
will be compared to these thresholds to show the number (and proportion) of business affected under
each of them.

» Control-BusinessAfford “Qualitative uncertainty score for all user inputs” (J5:Q5): If a numerical data
range for uncertainty is not available, an estimate of the level of uncertainty associated with the central
values should be selected in Cell P3. The resulting uncertainty score will be displayed in Cell Q3. If a
guantitative uncertainty range is available (and data is filled in for the low and high scenarios as well
as central scenarios), the user should select “not used” in this cell.

Figure 8.4 Selecting the annualisation period and qualitative uncertainty

Number of years for

annualisation of capital cost:

IFr

Qualitative uncertainty score for

0.08 all user inputs

Percentage of businesses impacted

> Average annualised cost of compliance per business: The user needs to make an estimate of the
number of businesses within that division and business size (e.g. proportion of small businesses within
the forestry and logging sector that will be impacted by the policy). As explained above, data can be
added at division level (e.g. proportion of total businesses within the forestry and logging sector that
will be impacted). As illustrated in Figure 8.4 above, % of businesses impacted has to be entered in
Control-BusinessAfford (Column K).

Cost per business

The assessment method has been designed only to assess the impact of costs of compliance on business
affordability (i.e. the negative values corresponding to benefits to business should not be entered in the worksheet
Control-BusinessAfford).

> Average annualised cost of compliance per business: If the user does not have detailed data on
transitional and annual costs, but has a figure on total annualised cost per business (in £k per year),
s/he can enter it in Control-BusinessAfford (Column N). Alternatively, the user can enter cost data
using the next two columns explained below.
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> Capital (transitional) cost per business: If detailed data is available the user must enter one-off
capital (transitional) costs per business in thousand pounds here (Column P).

» Annual operating cost per business: If detailed data is available the user must enter annual
operational costs per business in thousand pounds here (Column Q).

Box 48 Cost per business

Cost per business must be added following one of this two options: entering total annualised cost or entering capital and operational costs.
These can be done at division and size level. The methods are exclusive at row level but not within a division. This means that the user can
provide a total annualised cost per business at division level and detailed capital and operational costs for some specific business sizes.
Preference is given to detailed cost inputs so, in case of input conflict the prioritisation will be solved as follow: Size |level detailed costs >
division detailed costs > size level total annualised cost > division level total annualised costs.

Average Average OR Capital AND Annual
annualised annualized [transitional) operating cost
cost of cost of cost per per business

compliance compliance business
per business

£kl 2

) ]

55.00 300.00

2.00

S00.00 23.00 ]

The right cost value is selected and calculated in the collapsed Column O. This column has been grouped and hidden to avoid confusing the
user and prevent manual alteration. These data are carried forward into Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and
Calcs-BusinessAfford (high), (K7:K100).

Capacity of passing costs

> % of businesses able to pass costs: The user must enter the percentage of businesses within that
division/size that would be able to pass through a portion (or all) of the additional costs to the next
stage in the supply chain and/or to the final consumer (Column S).

> % of compliance cost that could be passed: For those businesses able to pass costs downstream,
the user must enter the average proportion of additional costs that would be passed. If no businesses
within that division/size is able to pass costs (i.e. Column S = zero) the field must be set to zero
(Column U).
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Box 49 Capacity of passing costs

Control-BusinessAfford (Columns S to V) provide the necessary information to estimate the capacity of businesses to pass costs further
down in the supply chain and/or to final customers. Like in the other inputs for this impact, the user can enter data at division level and/or
business size level. In the example below, if we compare columns S and T, we can see a value of 40% (0.40) is applied to all business sizes
excepting those that have a specified input (25% or 30%).

#% of * of # of * of
businesses businesses compliance compliance
able o able o cost that cost that

pass costs  absorb could be could be
costs 2 passed passed 2

40 i
s 155
255 1522
30 20

The right values are selected in the collapsed Columns O, V and X. These columns will not be manipulated by the user. They have been
grouped and hidden in the model to avoid confusing the user and prevent manual alteration. These data are carried forward into Calcs-
BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high), (M7:0100).

Fixed inputs
The fixed inputs required to calculate the impact are:

» Number of businesses in the private sector and their associated employment and turnover, by number
of employees and industry division: This provides data on the number of businesses for each industry
division and business size, as well as turnover (in £million). The source for these data is Department
for Business Innovation and Skills, October 2013, Business Population Estimates for the UK and
Regions, Table 6 - UK Divisions. Employment is not used in the calculation of this impact.
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Box 50 Number of businesses and their associated turnover by number of employees and industry division

Number of businesses and their turnover are presented in Inputs-BusinessAfford (rows 6:1548). This data is provided only for the moment

of publication (start of 2013). The categories and format of Columns B: N is consistent with BIS Business Population Estimates, Table 6.
However, some data aggregation has been carried out to feed into the calculations. While the original data is provided in a series of size
ranges according to number of employees, the tool considers 5 business size categories: No employees, micro, small, medium and large. In
Columns P:S, the modellers have added an aggregation system following this rules: No employees = No employees, 1-9 employees = micro,
10-49 employees = small, 50-249 employees = medium, 250 or more = Large.

5 E C [u] E F G H 1 J K L I il o F e} F S
01 Crop and animal production, hunting and related service activities ﬁ.&mmns UK Division: Size Unique 1D
162 E20
Allbuzinesses 136,205 H3 3,203 AR AREE AREE A m All buginesze (AN buzine:
All employers 1130 295 28714 SR fRets il o ol All emiplowers 1A empli‘ivg
L
‘with no employees [unregistered)? 1] 1] n g ot g o o Mo employes 01klo emplo
‘with no employees [registered)® 5,075 124 B4a30 SEE SEE And A ol Mo employes 0Mo emplo
il 13,335 50 4,158 M HE HE & U] Micro Olicro
24 21810 25 8123 X oo ATt L U] Micrao OMlicra
5.9 EBES 48 4322 Efs HE L A o Micro Oilicro
[ 1013 2,270 Iz 3,566 £ oE L A ol Small 0Small
20-43 T 24 2563 & &7 AF L 0] Small Small
50-33 215 15 1430 & ity £ L U] Medium D1ediu
00-133 a0 13 1467 s Jr €5 L U] Medium D1ediu
200-249 20 . . g . . A n Medium D1flediu
260-439 36 : : g o o Large OiLarge
500 or more 15 " " G A ol Large OlLarge
L

Columns S creates a group ID using division code and size to aggregate the groups and match fixed inputs from that group with user inputs.
The aggregated data is carried forward into Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford
(high), (J107:K200).

> Gross Operating Surplus (GOS): This presents the GOS by industry divisions (or group of
industry divisions). The GOS is the capital available to incorporated companies which allows them to
repay their creditors, to pay taxes and eventually to finance all or part of their investment. It is used as
a relevant indicator as to how much money a business has available to face an increase in costs
before capital charges.

Box 51 Gross Operating Surplus

GOS is presented in Inputs-BusinessAfford (rows 1559:1667). This data is provided for 2012. The categories and format are consistent
with ONS, Input-Output Supply and Use Tables - 1997-2012, Table 2. However, in several cases the aggregation does not correspond
exactly to division level. In the example below, Row 1567 provides the GOS for divisions 06 and 07 together. On the contrary, in row 1571 it
provides the GOS for two sub-divisions (10.2 and 10.3).

B E [ u]}
] Gross operating surplus
15E0
1561
1552 UK Division Code UK Division GOS (Em
wes | il Cropand 707§
wes | [ 0z Forestry And &
Ees || 0 Fishing And 323
meE || 05 Mining OF Coal 127
1567 06 & 07 Extraction OF 18 765
mes || pg  Other Mining 1497
mes | 09 Miring 2376
1570 i 0.1 Frocessing 404
187 10.2-2 FProcessing 437

These inputs are carried forward in their original format and disaggregation level into Calcs-BusinessAfford (central), Calcs-
BusinessAfford (low) and Calcs-BusinessAfford (high), (C220:F325).
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8.3 Calculations

Calculations are undertaken in the following worksheets: Calcs-BusinessAfford (central), Calcs-BusinessAfford
(low) and Calcs-BusinessAfford (high) separately for each uncertainty scenario. The assessment method is
comprised of the following steps:

> Step 1: Standardise GOS to UK division level and calculate GOR at division level

For some industry divisions, the original GOS data is provided in a different aggregation level (i.e. provided in a
more detailed level or aggregated with other divisions). For those divisions that require it, this step derives the
GOS. Gross Operating Rate (GOR) is calculated as a proportion of total GOS to turnover at division level.

Box 52 Standardise GOS to UK division level and calculate GOR at division level

For those divisions which GOS is not directly available, the GOS is derived by aggregating or disaggregating the values from the original
sources. Original values are imported from Inputs-BusinessAfford (rows 1559:1667) to Calcs-BusinessAfford (central), Calcs-
BusinessAfford (low) and Calcs-BusinessAfford (high), (C220:F325). In Column J the derived GOS is calculated. This is done for each
division individually applying different formulas. If the original GOS is disaggregated in sub-divisions, the derived GOS will be the sum of
them. If the original GOS is aggregated with several divisions, the derived GOS is weighted by turnover at division level (Column M).

Column N calculates the Gross Operating Rate (GOR). This is a ratio of GOS per unit of turnover (Column J divided by Column N) expressed
in per cent. If not turnover is available in the sources for any specific division, the cell will read “No turnover data”.

H I J K L M M
UK Derived Turnover GOR at
Division GOS at division division
Code {Emillion) level level
01 7076 35203 20%
0z a1 1233 7%
03 323 16593 19%
0s - 127 = Mo turnowver da:
08 18 755 TT 488 24% |
iry = = Mo turnowver da:
i3 1497 251 509%
09 2878 8879 43%
10 2807 78319 4%
11 21594 17 669 12%

The GOR is carried forward to Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high),
(N352:N445).

> Step 2: Calculation of cost as a proportion of GOS for businesses

This step calculates the ratio costs/GOS for businesses able to pass costs and unable to do so. This is done in
three sub-steps by using inputs from the summary input and Step 1. These steps involve the calculation of the
average GOS at size category level for each division, the annualised cost per business at size category and the
cost as proportion of GOS for businesses that are able and unable to pass costs downstream. The second step is
calculated in Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high),
(Rows 350:445).
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Box 53 Calculation of cost as a proportion of GOS for businesses

Average GOS at size category level for each division

This sub-step is calculated in columns Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high),
(M352:0445). First, in column M it calculates the average turnover per business for each row by dividing total turnover by number of
businesses at size category level (Column K/ Column J).

Column N imports the relevant GOR from Step 1 (Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-
BusinessAfford (high), (N220:F325).

Column O calculates the average GOS at size category level by multiplying the average turnover per business by the GOR (Column O *
Column N).

Number of businesses impacted

This sub-step is calculated in columns Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high),
(Q352:R445). This is done in column R by multiplying the percentage of businesses impacted (Column Q) by the total number of businesses
(Column J). The percentage of businesses impacted (Column Q), is imported from the inputs in Calcs-BusinessAfford (central), Calcs-
BusinessAfford (low) and Calcs-BusinessAfford (high), (J7:3100)

[l W} u] P " F
Calculates average GOS at size categom Calculates number of
lewel far 2ach divizsion businesses impacted

Average
turnowver Average
per GOR at GO0S at size % of Number of
business division cateqory businesses businesses
per Size level level impacted  impacted
ik tk
7E 20 153
358 20 72l 40z 13,084

2,010 20 4039 26% TE]

8914 20 17917 40z 130
Insufficient dal 20| Inzufficient dataln 4z 20

Calculates cost as a proportion of GOS

This sub-step is calculated in two different phases. First, it is calculated for businesses unable to pass costs. This is done in columns Calcs-
BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high), (T352:U445). The function in column U divides
the annualised cost per business (Column T) by the average GOS at size category level (Column O). The annualised cost per business
(Column T), is imported from the inputs in Calcs-BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford
(high), (K7:K100).

The second part calculates the cost as a proportion of GOS for businesses able to pass costs. This is done in columns Calcs-
BusinessAfford (central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high), (W352:AD445). Column X calculates the
number of businesses able to pass costs by multiplying the number of businesses impacted (Column R) by the proportion of businesses able
to pass costs (Column W). The % _of businesses able to pass costs (Column W) is imported from the inputs Calcs-BusinessAfford
(central), Calcs-BusinessAfford (low) and Calcs-BusinessAfford (high), (M7:M100).

Number of businesses unable to pass costs (Column Y) is calculated by subtracting the number of business able to pass cost (Column X)
from the number of impacted businesses (Column R).

Annualised cost passed per able business (Column AB) is calculated by multiplying the Annualised cost per business (Column T) by % of
compliance cost that could be passed (Column AA). Annualised cost absorbed per able-to-pass business equals total annualised cost per
business (Column T) minus Annualised cost passed per able business (Column AB).

The final output Cost as % of GOS for businesses able to pass costs is calculated by dividing the Annualised cost absorbed per able-to-pass
business (Column AC) by Average GOS at size category level (Column O).
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Box 53 Calculation of cost as a proportion of GOS for businesses
T U W W # i Z B0, AE AL AD
Calculate cost a5 propartion of Accounts for the Fact that some business will be able to pazs saome or all costs further downstream
GOS
Cost as % of % of Annualised Annualised Costas X
GOS5 for % of NMumber of MNumber of complianc cost cosk of GOS for
Annualised businesses businesses businesses  businesses e cost passed per absorbed businesses
cost per unable to pass able to able to pass unable to that could able per able-to-  able to pass
business cosks pass costs  costs pass costs be passed business pass cosks
ik kS ik ik >
.20 2T 402 13612 20,418 30 126 2.94 193
10394 1440 20 477 1412 153 1559 9828 123
2.0 0 20 190 a7 193 0.0 170 0
.20 1k 402 52 78 30 126 2.94 0z
.20 [Inzufficient data 402 g 12 B0 126 2,94 lnzufficient data)

Qualitative uncertainty score for every sub-step is displayed in row 447 under each column.

8.4  Results-affordability for business and results-summary

The calculation assessment above (section 8.3) provides the outputs of the total number of businesses affected
and the expected costs they will face in relation to their GOS. The information is fed directly into the Results-
BusinessAffordability sheet (Rows 1:108).

Results-BusinessAffordability (Columns I:U): Provide an extract of the intermediate outputs from the calculation
sheets for the three scenarios. These are compared to each of the specified thresholds to obtain the final results:

» Number of businesses with significant impact

Box 54 Number of businesses with significant impact

This final output is presented in Results-BusinessAffordability (Columns W:Z) for the central scenario, (Columns AF:Al) for the low
scenario and (Columns AO:AR) for the high scenario. Each column presents the results under a specific threshold. This output presents the
number of businesses that will be affected by each division/size combination. It is calculated by comparing the cost as percentage of GOS for
businesses with the user define thresholds (Cells K9:N9). This is done for business unable to pass costs (Columns |:K) and able to pass
costs (Columns L:N). If the ratio Additional Cost/GOS is higher than the threshold, the number of businesses (Columns P to U) will be
flagged as impacted. This is done separately for businesses able and unable to pass costs and summed up to show a final number of
impacted businesses. Note thresholds are common for the three scenarios (central, low, high).

The figure below shows the intermediate outputs that feed into the final results. Final results are illustrated in Box 55.
| J k. L I I u} F ] F S T u

Cost as X of GOS for businesses unable Cost as X of GOS for businesses able to
to pass costs pass costs

Number of businesses unable Mumber of businesses able to
to pass costs pass costs

Low High Central Low

Low High Central Low

Inzufficient data Inzufficient data

13 Z2ETH 453
17 2BEX L3k - - 2 270 20 -
12 442 442 Inzufficient data 0 12 12 | InsuFficient - Inzsufficient

> Percentage of businesses with significant impact

This additional output presents the proportion of businesses affected by the policy from the total number of
businesses per division and size category. This is done for low, high and central uncertainty scenario.
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Box 55 Percentage of businesses with significant impact

This output is calculated dividing the Number of businesses affected under each of the specified thresholds by the total number of
businesses per division/size category. (Results-BusinessAffordability (Columns W:Z) for the central scenario, (Columns AF:Al) for the low
scenario, (Columns AO:AR) for the high scenario/ Calcs-BusinessAfford (central), Calcs-BusinessAfford (low), Calcs-BusinessAfford
(high) (3352:3445).

42538
14,212

Insufficient data
4824
1)

Insufficient data
Insufficient data

42538

In=sufficient data
45824
386

Inzufficient data

Inzufficient data

23776

Insufficient data
4824

Insufficient data
Insufficient data

Central =scenario

Number of businesses with significant impact

Insufficient data
4824

Insufficient data
Insufficient data

The figure below shows an example of the two final outputs for the central scenario under different thresholds.

* of businesses with significant impact

B0
a0
0
0
Insufficient data
405
405
0
Insufficient data
Inzufficient data

B0
0
0
0

Insufficient data

405

28

0
Insufficient data
Inzufficient data

365
0
0
0

Insufficient data

405

0

0
Insufficient data
Inzufficient data

Threshold 0.1 Threshold 0.2 Threshold 0.5 Threshold 0.75% Threshold 0.1 Threshold 0.2 Threshold 0.5 Threshold 0.7%

0
0
0
0
Insufficient data
4052
0z
0z
Insufficient data
Inzufficient data

The percentage of businesses with a significant impact are shown in Results-BusinessAffordability (Columns AA:AD) for the central

scenario, (Columns AJ:AM) for the low scenario and (Columns AS:AV) for the high scenario. The qualitative uncertainty category associated
with the final result can be found in row 110.

The summary of the results for the assessment of affordability for business is presented in Results-Summary.

Box 56 Results-Summary Affordability for employment

Summary of the results for the impact is presented in Results-Summary rows 78:88. The figure below shows an example of the final
summary results. Results offer total number of impacted businesses across sectors under each threshold and scenario. It also show the
proportion of impacted businesses against total number of businesses within affected division/size categories.

Business affordahili

Central
bHuusrir:_ZZ;Z; Number of businesszes with % of businesses in affected sectors with
ize in affected zignificant impact (by threshold) significant impact (by threshold)

sectors 10% | 20% 50% 75% 10% 20% 50% 75%
Mo employees 07 135( 47382 47362 34,8600 4824 455 455 289% 5%
Micro 45 085 14,8583 385 0 0 30% 1% 0% 0%
Small 3,165 0 0 0 0 0% 0% 0% 0%
Medium 330 0 0 0 0 0% 0% 0% 0%
Large 50 0 0 0 0 0% 0% 0% 0%
Total 140 765) 62235 47747 34 800 4,824 42% 32% 23% 3%

8.5 Limitations

» For this impact the model can handle a maximum of 94 rows, that is, uniqgue combinations of industry

division and sizes.
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The default thresholds in the model have been used to provide the user with a range of possible
impacts. These thresholds are assumptions which have not been validated by evidence in the
literature, having not been contained in the literature identified, or through direct liaison with
businesses, due to the resource constraints of this project. Determination of what is considered
“affordable” for a business is dependent on the economic activity of the business and its size. Itis
advisable that in order to obtain results specific for a given sector affected by the policy, the
affordability thresholds are determined by the user through industry surveys or defined on the basis of
previous studies.

The model can provide the number of businesses that would be impacted and an estimate of the
degree of this impact at division and business size level. However, in reality different businesses
within the same division and size will be impacted to a different degree. This level of detail cannot be
captured by the generic modelling undertaken in the wider impacts model.

Official government guidelines lack clear recommendations on the type of the indicator to use for the
assessment of business affordability. In the absence of clear guidelines, GOS was selected as a
measure of the resources available to businesses for making investments. Use of GOS is not
unpinned by specific economic theory, however in the absence of readily available data on
companies’ profits, GOS was considered the best available indicator. GOS information was only
available at a UK division level, and not per business size category.

For some business sectors, publicly available data from the fixed inputs (employment figures,
turnover, GOS) is limited, being sometimes not disclosed and marked as confidential. This is
particularly relevant for data on large businesses in sectors where only a few large companies
operate.
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9. Method to assess impacts on employment

9.1 Overview

Employment is one of the key measures of the economic impact of an intervention. According to the HM Treasury
Green Book, assessment of employment impacts is required when a policy considered is likely to have an impact
on the supply-side. Assessment of net employment impacts in quantitative terms, spatially and sectorally, requires
the use of macro-economic models. These models are capable of addressing legislative proposals and assessing
impacts at regional and national scale. Simpler approaches are used to assess impacts of projects on employment,
for example as part of the socio-economic impact assessments for new construction projects (in the context of air
quality these could be for example new wind farms). These often assess supply chain impacts using multiplier
analysis and are preceded with detailed reviews of the labour market in the impacted areas.

Given the complexities of the methodologies to assess potential impacts of environmental regulation on
employment, and lack of specific UK Government guidelines on the potential methods to be used, a simplified
method was proposed for the inclusion in the Wider Impacts Model. The model is intended to serve as a tool for
initial assessment of the scale of potential impacts, the assessment method was developed to provide the following
information:

> “Labour cost as a share of total turnover (%)”;
> “Equivalent number of jobs potentially affected”, and

> “Number of jobs potentially lost”.

Figure 9.1 Overview of the methodology to assess impacts on employment

Fixed input: User input:
- Annual Business Survey Data Inputs from the Comtrol-BusinessAfford sheet

2. Calculate absolute impact on employment. This is
conducted in two methods:

- Method A: Equivalent number of jobs affected

- Method B: Potential number of jobs lost

1. Derive inputs from ABS and BIS data

Total equivalent number of e

jobs per sector

potentially lost (worst case
scEnario)
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9.2 Inputs

Inputs used to calculate the impacts on employment are summarised in Table 9.1 below.

Table 9.1  Summary of inputs — Employment

Input Units Comment Source

User Inputs — (refer to section 8.2 and Inputs-BusinessAfford and Control-BusinessAfford sheets)

Fixed Input:

Annual business survey Various (Emillion  Only number of businesses and turnover  Office for National Statistics, 2013, Annual

data and numbers) is further used in the calculations. Business Survey (2013 Provisional Results)
User inputs

As employment impact is also calculated directly from the same information provided in the business affordability
assessment. No data is required to be entered by the user for the employment. Instead, the user inputs which are
entered for in the Inputs-BusinessAfford, and Control-BusinessAfford- sheets will feed into the Calculations-
Employment(central), Calculations- Employment (low) and Calculations- Employment (high) sheets. In order
to account for uncertainty in a quantitative manner, the analysis is divided in three scenarios: Central, Low and
High. The structure and format of the inputs are identical for the three scenarios, as the input tables for the three
scenarios located in the same sheet. The assessment method has been designed only to assess the impact of
costs of compliance on employment (i.e. the negative values corresponding to benefits to business should not be
entered in the worksheet Control-BusinessAfford).

Fixed inputs
The fixed inputs required to calculate the impact are:

» Number of businesses in the private sector and their associated employment and turnover, by humber
of employees and industry division: This provides data on the Number of businesses, their turnover (in
£million), total employment and total costs (in £million). The source for these data is Office for National
Statistics, 2013, Annual Business Survey (2013 Provisional Results)

Box 57 Number of businesses in the private sector and their associated employment and turnover, by number
of employees and industry division

Number of businesses, their turnover, total employment and total costs are presented in Inputs-Employment (rows 7:495). The categories
and format of Columns B:C is consistent with the Standard Industrial Classification (Revised in 2007). Data for the following parameters are
taken from the Office for National Statistics, 2013, Annual Business Survey (2013 Provisional Results) to feed into subsequent calculations.

e Number of enterprises (number)

e Total turnover (Emillion)

e Approximate gross value added at basic prices (aGVA) (Emillion)
e Total purchase of goods, materials and services (Emillion)

e Total employment point in time (number)

* Total employment average during the year (number)

e Total employment costs (Emillion)

e Total net capital costs (Emillion)
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Box 57 Number of businesses in the private sector and their associated employment and turnover, by number
of employees and industry division

e Total net capital expenditure (Emillion)

e Total capital expenditure — acquisitions (Emillion)

e Total capital expenditure — disposals (Emillion)

e Total stocks and work in progress — value at end of year (Emillion)

e Total stocks and work in progress — value at beginning of year (Emillion)
e Total stocks and work in progress — increase during year (Emillion)

This data was copied into the fixed inputs sheet using the same format as the original source. This was done so the user can copy and paste
updated data in the same input table in future updates. However, the user must ensure that the order of columns remains the same as
currently. This is particularly important for columns B (division level code), D (year), E (number of enterprises), F (Total turnover), J (Total
employment - average during the year) and K (Total employment costs).

Fixed inputs are currently provided for the years from 2008 to 2013. Only data for the most recent year is carried forward to the calculations.
If future updates include more rows due to the addition of more years, the model will automatically use data for the most recent year as long
as the same data is entered in each column and the year is specified in column D. Column A includes a function that specifies the division
code for every individual row and should not be changed by the user. The model is able to accept inputs in the tab Inputs-Employment up
to row 1000.

Annual business survey data

Total stocks

Standard Total stocks  and work in
industrial Approximate Total purchases Total andworkin  progress - Total stocks and
Classification gross value of goods, Total  employment - Total Total net  Total capital  Total capital progress - value at work in progress
(Revised 2007) Number of added at basic ~ materials and  employment - average during ~ employment capital  expenditure- expenditure - value at end of  beginning of  increase during|
|- Division level Description Year Total turnover _prices (aGVA) senices _point in time * the year costs disposals year ear ear|
Number £ million £ million Emilion  Thousand  Thousand £ million £ million £ million £ million £ million £ million £ million|
o1 Crop and animal production, hunting 2008 6,239 2,626 766 1,887 27 25 253 136 168 32 132 118 13
and related senvice activties 2009 3,456 2,203 696 1,501 2 2 272 73 124 51 130 138 8|
2010 3,579 1,088 591 504 19 17 218 7 154 7 85 83 2|
2011 3,846 1,056 525 533 20 19 162 111 148 38 68 7 -3
2012 4,020 1117 554 592 21 21 220 83 125 2 120 109 11
2013 4,488 1,443 807 649 18 18 246 150 222 72 %2 87 5|
02 Forestry and logging 2008 3,102 866 438 571 12 12 200 50 86 3% 53 69 16|
2009 3,072 805 382 562 14 14 220 93 137 44 22 46 -4
2010 3125 793 329 612 14 14 261 32 87 54 72 67 5|
2011 3,200 1,058 416 778 13 14 254 69 130 61 65 65 g
2012 3,438 940 310 773 15 15 249 37 120 83 88 107 19|
2013 3,669 1,254 422 946 13 14 260 48 98 50 226 235 -9
03 Fishing and aquaculture 2008 4,066 1,270 520 783 10 10 122 46 56 9 256 225 31
2009 3815 1,071 457 620 8 8 130 28 34 6 185 184 1
2010 3,757 1,268 566 730 10 10 136 50 118 67 325 294 31
2011 3,808 1,444 644 818 8 8 136 99 136 37 256 235 21
2012 3,835 1,534 541 1,006 10 10 156 151 170 19 312 301 11
2013 3814 1,746 574 1,216 9 9 130 62 79 17 285 234 51|
05 Mining of coal and lignite 2008 2 816 384 458 6 6 282 123 132 10 o4 68 26|
2009 2 864 349 537 * * 313 116 * * 17 93 24|
2010 23 917 350 552 6 6 313 107 * * 103 118 15|
2011 21 * * 744 6 7 303 * 126 * 110 107 3

The data is carried forward into Calculations-Employment(central), Calculations- Employment (low) and Calculations- Employment
(high) (105:190).

9.3 Calculations

Calculations are undertaken in the following worksheets: Calculations-Employment (central), Calculations-
Employment (low) and Calculations- Employment (high) sheets separately for each uncertainty scenario. Rows
3:190 contain summary of all inputs required for the assessment. The assessment method is comprised of the
following steps:

> Step 1: Derive inputs from ABS and BIS data

This step is a measure of labour intensity of the sector and is calculated by dividing total employment costs by total
turnover in the sector. Both figures are sourced from the Annual Business Survey published by Office for National
Statistics (reference year 2013).
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Box 58 Derive inputs from ABS and BIS data

Original data from the annual Business survey from the Inputs-Employment sheet are imported into Calculations-Employment(central),
Calculations- Employment (low) and Calculations- Employment (high) (G106:J188) to provide number of enterprises (Column G), total
turnover (Column H), total employment — average during the year (Column I) and total employment cost (Column J). Data is imported from
the input sheet by using a SUMIFS function using division code and year as variables. The function MAX is used on the years in the source
data. This way only the data corresponding to the relevant division code and the latest year is imported. These data are used in Step 1
(Rows 194:295) to calculate the total employment cost per employee (Column J divided by Column I) and labour cost as a shore of total
turnover (Column J divided by Column H).

Data for number of businesses (Column K) and number of employers (Column L) are extracted from the data from the department for
Business innovation and Skills as presented in the Inputs-BusinessAfford sheet. These data are used to calculate the share of businesses
that are employers (Column L divided by Column K).

Labour
Total costas a [Share of
employment |share of [businesses
cost per total that are
Impact specific fixed inputs employee turnover _|employers
Section Code Section name Division code | Division name £k % %
A AGRICULTURE, FORESTRY AND FISHING 01 Crop and animal production, hunti 14 17.0% 37.5%
A AGRICULTURE, FORESTRY AND FISHING 02 Forestry and logging 19 20.7% 11.1%
A AGRICULTURE, FORESTRY AND FISHING 03 Fishing and aquaculture 14 7.4% 32.4%
C MANUFACTURING 10 Manufacture of food products 26 12.5% 28.2%
C MANUFACTURING 11 Manufacture of beverages 43 |No data 48.3%
C MANUFACTURING 13 Manufacture of textiles 20 20.8% 22.8%
No data No data No data No data No data No data No data
No data No data No data No data No data No data No data
No data No data No data No data No data No data No data
No data No data No data No data No data No data No data
No data No data No data No data No data No data No data
No data No data No data No data No data No data No data
No data No data No data No data No data No data No data

The “total employment cost per employee” and the “share of businesses that are employers” are carried forward into Step 2 (rows322:419) of
the Calculations-Employment(central), Calculations- Employment (low) and Calculations- Employment (high) sheets.

> Step 2: Calculate absolute impact on employment

This step looks at the absolute impact on employment by calculating two factors: the equivalent number of jobs
(Method A) and the potential number of jobs lost (Method B) due to the policy implementation. This step consists of
two methods calculated for all uncertainty scenarios in Calculations-Employment(central), Calculations-
Employment (low) and Calculations- Employment (high) sheets, (Rows 298:419).

Box 59 Calculate absolute impact on employment

Method A - Equivalent number of jobs affected

Assessment of the equivalent number of jobs is undertaken separately for businesses that are able to pass on costs to their customers (thus
face reduced impact on their affordability) and for businesses that are unable to pass on costs. In both cases, the equivalent number of jobs
per business is first calculated by dividing the annualised cost of compliance with the policy per business (user input to the model) by the
total employment cost per employee (derived for each sector by dividing 2013 values for the total employment costs, by the total employment
average during the year; both from the Annual Business Survey. This is calculated in Columns | and J, rows 322:418.

The equivalent number of jobs per business (able and unable to pass on cost) is then multiplied by the total number of businesses that are
expected to be disproportionally affected by the compliance costs (result of business affordability assessment). The resulting figure provides
a high-level estimate of the number of potential jobs that can be lost/gained or moved across sectors as a result of the compliance costs in a
given sector. This is calculated in Columns K and L, rows 322:418.
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Box 59 Calculate absolute impact on employment
Method A
Calculations
Equivalent Equivalent
Equivalent Equivalent number of jobs  [number of jobs
number of jobs |number of jobs  |in businesses  |in businesses
per business per business unable to pass |able to pass
unable to pass |able to pass costs per costs per
Impact specific inputs ID costs costs sector/size sector/size
Section Code Section name Division code _|Division name Size Number Number Number Number
A AGRICULTURE, FORESTRY AND FISHING 01 Crop and animal production, huntir No employees 01No emplo] 0.51 0.26 3,435 736
A AGRICULTURE, FORESTRY AND FISHING 01 Crop and animal production, huntir Micro 01Micro 0.50 0.25 1,609 536
A AGRICULTURE, FORESTRY AND FISHING 01 Crop and animal production, huntir Small 01Small 0.50 0.25 120 26
A AGRICULTURE, FORESTRY AND FISHING 01 Crop and animal production, huntir Medium 01Medium 0.51 0.26 13 3
A AGRICULTURE, FORESTRY AND FISHING 01 Crop and animal production, huntir Large OlLarge 0.51 0.26 2 0
A AGRICULTURE, FORESTRY AND FISHING 02 Forestry and logging No employees  02No emplo] 0.32 = 86
A AGRICULTURE, FORESTRY AND FISHING 02 Forestry and logging Micro 02Micro 0.32 - 10
A AGRICULTURE, FORESTRY AND FISHING 02 Forestry and logging Small 02Small 0.32 = 1
A AGRICULTURE, FORESTRY AND FISHING 02 Forestry and logging Medium 02Medium 0.32 - 0
A AGRICULTURE, FORESTRY AND FISHING 02 Forestry and logging Large 02Large 0.32 - No data No data
A AGRICULTURE, FORESTRY AND FISHING 03 Fishing and aquaculture No employees  03No emplo] 0.35 - 67
A AGRICULTURE, FORESTRY AND FISHING 03 Fishing and aquaculture Micro 03Micro 0.35 = 30
A AGRICULTURE, FORESTRY AND FISHING 03 Fishing and aquaculture Small 03Small 0.35 - 2
A AGRICULTURE, FORESTRY AND FISHING 03 Fishing and aquaculture Medium 03Medium 0.35 = 0
A AGRICULTURE, FORESTRY AND FISHING 03 Fishing and aquaculture Large O3Large 0.35 = 0
C MANUFACTURING 10 Manufacture of food products No employees  10No emplo] 9.56 115 32 1
C MANUFACTURING 10 Manufacture of food products Micro 10Micro 193.47 46.43 1,219 92
C MANUFACTURING 10 Manufacture of food products Small 10Small 81.24 12.19 1,548 41
[} MANUFACTURING 10 Manufacture of food products Medium 10Medium 338.00 33.80 13,382 149
C MANUFACTURING 10 Manufacture of food products Large 10Large 373.14 37.31 s 10) 28
C MANUFACTURING 11 Manufacture of beverages No employees 11No emplo| 4.30 1.94 [ No data No data

Method B — Potential number of jobs lost

Assessment of the number of jobs likely to be lost as a result of increased productions costs of the policy is again undertaken separately for
businesses that are able to pass on costs to their customers and for businesses that are unable to pass on costs. In this method it is
assumed that all compliance costs of the policy will directly translate into an increase in non-wage labour costs (limitation of this assumption
is discussed in section 10.5 below). The elasticity of labour demand to changes in non-wage labour cost of -0.5 is assumed, implying that 1%
increase in labour costs will result in 0.5% fall in employment. The figure for elasticity of labour demand has been previously used in DWP
(2010) and considering all the limitations described below, has been agreed with Defra to be an approximate but appropriate method to
calculate upper bound (worst case scenario) of the impact on employment in the Wider Impacts Model.

In this step, the percentage change in non-wage labour costs is calculated by dividing total annualised cost per business (user input) by total
employment cost per business at a size level (derived using ONS (2013) total employment cost and BIS (2013) data on the number of
businesses and total number of employees per size of business). As calculated in Columns P and Q, rows 322:418 The resulting change in
non-wage labour costs is then halved to obtain the potential percentage share in employment. This is calculated in Columns R and S, rows
322:418. This share is then applied to the total number employees in a given sector to provide total number of potential jobs lost in each
sector affected by the policy. Calculated in Columns U and V, rows 322:418.
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Box 59 Calculate absolute impact on employment
Method B
Number of jobs
% increase in impacted in Number of jobs
Total employment  |% increase in |% impact on % impact on businesses impacted in
employment  |cost per employment employment  [employment unable to pass |businesses able_
Average number [cost per business cost per per business  [per business costs per sector [to pass costs
of employees per |business at unable to pass |business able |unable to pass |able to pass (worst case per sector (worst
size category size level costs to pass costs |costs costs scenario) case scenario)
Number £k % % % % Number Number
1.46 19.92 35% 18% 18% 9% 4,575 980
3.84 52.42 13% 7% 7% 3% 2,143 714
18.39 251.34 3% 1% 1% 1% 160 34
86.15 1,177.44 1% 0% 0% 0% 17 4
- - |No data No data No data No data No data No data
1.08 20.02 30% 0% 15% 0% 390
3.64 67.53 9% 0% 4% 0% 44
16.67 309.52 2% 0% 1% 0% 4
- - |No data No data No data No data No data No data
No data No data No data No data No data No data No data No data
1.15 16.63 30% 0% 15% 0% 104
3.46 50.02 10% 0% 5% 0% 46
11.76 169.93 3% 0% 1% 0% 3
- - |No data No data No data No data No data No data
- - |No data No data No data No data No data No data
1.18 31.26 809% 97% 405% 49% 57 1
4.42 117.02 4375% 1050% 2188% 525% 2,161 164
22.01 582.56 369% 55% 185% 28% 2,745 73
110.00 2,911.11 307% 31% 154% 15% 23,727 264
1,315.79 34,821.94 28% 3% 14% 1% 4,466 50
No data No data No data No data No data No data No data No data

9.4  Results-employment and results-summary

The calculation assessment above (section 10.3) provides the outputs of the number of job with significant impact
and percentage of jobs with significant impact. The information is fed directly into the Results-Employment sheet
(Rows 6:91):

> Impact on employment at division level

The output presents the impact on employment affected by the policy within affected industry sectors. This is done
for low, high and central uncertainty scenario.

Box 60 Policy impact on employment

The final output is presented in the Results-Employment sheet which are fed from the Calculations-Employment(central), Calculations-
Employment (low) and Calculations- Employment (high) sheets. Columns C:F refers to the affected industry sectors that are impacted by
the implementation of the policy/ measure (inputted from the Control-Business Afford sheet) with the associated division code and name
as termed in the Standard Industrial Classification (SIC) database. An example can be found below.
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Box 60 Policy impact on employment

Impact on employment at division level

Impact specific inputs
Section Code Section name Division code Division name
A AGRICULTURE, FORESTRY AND FISHIN 01 Crop and animal production, hunting and related service activities
A AGRICULTURE, FORESTRY AND FISHIN 02 Forestry and logging
A AGRICULTURE, FORESTRY AND FISHIN 03 Fishing and aquaculture
C MANUFACTURING 10 Manufacture of food products
C MANUFACTURING 11 Manufacture of beverages
[} MANUFACTURING 13 Manufacture of textiles
No data No data No data  No data
No data No data No data  No data
No data No data No data  No data
No data No data No data  No data
No data No data No data  No data

The table calculates two types of expected result consequently of implementing the policy/measure, these are:

e Table 1 (Columns G:S) - This sums the equivalent number of job per sector with significant impact
e Table 2 (Columns U:AF) — The step sums the total number of jobs that could potentially be lost

Uncertainty is carried through the calculations. This is done using two parallel systems:

e Calculations are done for the three uncertainty scenarios (low, medium and high) as provided by the user.

e A gualitative scoring system considers the uncertainty of fixed inputs (and the user inputs if no low and high values are
entered).

Table 1

For each of the section and division code and name, the percentage labour cost as a share of total turnover and the total equivalent number
of jobs in each affected sector (columns N:P) are presented in the table. The percentage labour cost is calculated in Step 1 of the
Calculations-Employment(central) sheet and is presented in the table as a measure of labour intensity of the sector. It is calculated by
dividing total employment costs by total turnover in the sector. Both figures are sourced from the Annual Business Survey published by Office
for National Statistics (reference year 2013). The total equivalent number of jobs is the sum of the “equivalent number of jobs in businesses
that are unable to pass the costs on in the particular affected sector” and the “equivalent number of jobs in businesses that are able to pass
costs on for in the particular affected sector”. The results are also expressed as share of total employment in the division in columns Q:S.

Labour cost
as a share of
total turnowver
by industry

Equivalent number of jobs
in businesses unable to
pass costs per sector

Equivalent number of jobs
in businesses able to
pass costs per sector

Total equivalent number
of jobs per sector

* of employment in the
sector

i Central Low High Central Low High Central Low High Central Low High
division
fMumber  Mumber  Mumber  Mumber  Bumber  RMumber  Mumber  Mumber  BMumber  Mumber  Fumber  Mumber
i 3367 3928 B33 ha5 ERG EH 3962 4583 EA345 1 1% 2%
21 13 25 187 24 22 32 137 a7 219 15 1% 1%
155 17 15 21 4 5 2 21 20 23 0z 0z 0z
Mo data -
Mo data -
Table 2

Similarly, for the calculation of the total number of jobs potentially lost (columns AA:AC), the number of jobs potentially lost in each sector
that are able or not able to pass costs in each of the sector are summed in the table. They are also presented as percentage of total division
employment.
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Box 60 Policy impact on employment
MNumber of jobs potentially  Number of jobs potentially Total number of jobs Jobs potentially lost [worst
lost in businesses unable to  lost in businesses ahle to  potentially lost [worst case case scenario] as X of
pass costs per sector pass costs per sector scenario] emplogyment in the sector
Central Low High Central Low High Central Low High Central Low High
Mumber  Mumber  Mumber  Mumber  Mumber  Mumber  Mumber  Mumber  Mumber [umber [umber [umber
44583 5,230 E.408 T4z arz a4 5,275 102 3,247 1 s s
A1 jet=x] a43 09 a9 145 EZ0 48z 58 o 2% [

33 23 40 T 3 4 40 3T 44 0 1A 1A

The qualitative uncertainty category associated with the final result can be found in row 93. The results calculated here are fed into Results-
Summary sheet (Rows 91:98).

The summary of the results for the assessment of employment is presented in Results-Summary.

Box 61 Results-Summary for employment

Summary of the results for the impact is presented in Results-Summary rows 95:98 where the figures are summed across all sectors. The
figure below shows an example of the final summary results drawing the results for the number of equivalent jobs in affected sectors and
number of jobs potentially lost in affected sectors from the Results-Employment sheet and the Calculations-Employment(central),
Calculations- Employment (low) and Calculations- Employment (high) sheets.

Employment

) Scenario
Employment impact

Central Low High Comments

Number of equivalent jobs in affected

sectors 20,509,914 29,234 67,561
Potentially affected jobs as a share
of total employment in affected

sectors (%) 23 0.03 0.08
Number of jobs potentially lost in
affected sectors (worst case

scenario) 27,816,222 50,210 127,805

Potentially lost jobs (worst case
scenario) as a share of total
employment in affected sectors (%)

32 0.06 0.15

95 Limitations

» Method A calculates “equivalent number of jobs” by comparing the costs of the policy to business
with costs of employment. The assessment method does not allow determining whether the resulting
jobs affected will be lost/gained or just moved across the sectors. If the cost to business is negative
(e.g. benefit per business as a result of a subsidy), the result of the assessment of impacts on
employment in terms of “equivalent number of jobs” will show as a benefit (negative values).
Nevertheless the assessment method has not been designed to assess impacts of negative
cost, therefore negative costs should not be entered by the user into the Control-
BusinessAfford worksheet.
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Method B is not appropriate to capture any increase in employment. The underlying assumptions
made in this method allow only the potential jobs lost to be calculated. Hence if the user inputs
negative costs to business in ‘Control-BusinessAfford’ (e.g. benefit per business as a result of a new
subsidy), the impact on employment will not be calculated (results will display as ”-“).

The model for this impact can handle a maximum of 91 rows, that is, unique combinations of industry
division and sizes. If the user selects divisions and business size categories in excess of 91, the user
will need to split the assessment in two different files and merge the outputs separately.

The model can provide the number of equivalent jobs in affected sectors that would be impacted and
an estimation of the number of jobs lost. However, in reality different businesses within the same
division and size will have employment impacted to different degrees, which cannot be captured in the
model.

The underlying employment and turnover data from BIS provide information on employment in
businesses classed as “No employees”. Examining the data demonstrates that employment figures
are generally greater than the number of businesses in that category across the sectors. This
suggests that businesses in this size category have at least one employee (presumably reflecting self-
employment or one or more owners). For that reason assessment of the impact on employment
includes impacts on companies categorised as “No employees”. If the user of the model wants to
exclude these companies from the assessment, zero cost to business for that business size category
should be entered in the model.

There is no evidence of applying the elasticity of labour demand to changes in non-wage labour costs
in the context of environmental legislation. Furthermore despite the elasticity figure has been used for
the purpose of calculations by GWP in the Impact Assessment of Workplace Pension Reform (2010),
results of the consultation supporting the impacts assessment states that only 7% of employers
affected would consider absorbing costs through restructuring its workforce. The calculations made in
the model do not at any point consider potential responses by businesses to increased productions
costs (other than passing costs onto customers which is a user input to the model).

No consideration is given to displacement and hence the model does not attempt to calculate net
employment effects.

The method does not assess the impacts further down the supply chain for the affected sectors.

It focuses solely on cost to business and not on potential employment benefits that can be gained in
the economy.
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10. Method to assess impacts on affordability for
iIndividuals

10.1 Overview

This impact investigates the affordability of a policy to households of different incomes: the direct financial impact of
the proposed policy upon a household. It incorporates both the anticipated costs and the benefits of the policy for
households in different income quintiles. An understanding of affordability is important to any policy analysis, since
the economic implications faced by householders will be central to a policy’s economic and social justice, and
therefore its public and political acceptability. It is particularly pertinent with regards to air quality policy due to the
strong links between air quality and transport, and domestic use of fuels. Transport underlies a wide range of
economic activities, and is a fundamental aspect of people’s day to day lives. Any policy which alters the costs of
mobility has implications on people’s access to employment, education and key public services; the extent to which
the affordability of mobility is maintained under new policies can therefore have significant social impact, alongside
cumulative macro-economic effects. Similarly changes to the technologies used for heating homes, including
changes to fuel used and to the overall level of consumption may have important implications on the affordability
for households. Understanding the financial implications of air quality policies at household level must therefore be
key to any comprehensive impact assessment.

Central to the investigation of affordability is an appreciation of the distributional impacts of a policy. The costs and
benefits of a policy will be borne to differing extents by different people, depending upon a variety of characteristics
which influence their response to the policy. For example, a policy influencing the price of vehicle fuel may have
minimal impact on those who do not own a private vehicle, yet varying impact on car drivers dependent upon both
their annual mileage and their capacity to reduce this. The way in which different segments of the population are
impacted by a policy is therefore important in order to highlight the full range of potential affordability impacts, and
to ensure no disproportionate costs will be borne by more vulnerable sectors of society. This affordability model is
therefore designed to calculate the financial impact of a policy for different population segments based upon their
annual income.

The potential scope of ‘affordability’ is very broad, since effects at various different levels of the economy ultimately
filter down to the individual. However, for the purposes of this model, this scope has been restricted to cover only
direct costs/benefits upon the individual, modelled through looking at changes in consumption levels and the
affordability of capital expenditure required to comply with the proposed policy. The method assesses affordability
of transport related interventions (e.g. scrappage scheme) and domestic fuel related interventions (e.g. energy
efficiency measures) in two separate modules.

Overview of the methodology to calculate this impact is presented in Figure 10.1.
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Figure 10.1 Overview of the methodology to assess impacts on affordability for individuals

User input: Transport — for the assessment of policies
affecting household transport patterns

- Age of cars affected by the policy (selected fre he drop
down list)

- Capital cost per household (£)

- Change in annual car travel per household (compared to
2013) (miles, km, %)

- Increase in road fuel prices due to the policy/measure
(p/litre, %)

- Increase in public transport (trips per household) (number
of trips, %)

- Increase in average fares per trip due to the application of
the policy/measure (p/trip, %)

-Average car lifetime in the absence of measure/policy

Fixed input:

- Annual mileage of 4-wheeled cars, and vehicles per
household by fuel type and household income quintile:
England, 2013.

- Travel per person per year by household income
quintile and main mode / mode: England, 2013

- Distance travelled per household per different mode of
transport and by income quintiles, 2013

- Proportion of vehicles by vehicle age and sehold
income quintile: England, 2013

- Income and source of income by disposable equivalised
income quintile group, 2013

- Projected residential energy demand

- Household weekly expenditure on electricity, gas and
other fuel per income decile, 2013

- Domestic energy consumption by end use and fuel, in
primary energy equivalents, 2013

- Household annual average consumption of electricity,
gas and other fuels per income quintiles, 2013

- Average public transport fare price per trip

- Detailed household expenditure by disposable income
decile group, UK, 2013

- Conversion factors

User input: Domestic — for the assessment of policies
affecting domestic fuel use

- Scope of the policy / measure (select from the list)

- Change in energy consumption per household relative to
2013 (%)

- Change in domestic fuel prices due to policy (%)

- Capital cost per household (£)

- Years over which capital cost is annualised (number)

Transport

Step 1: Calculate counterfactual travel costs per

household

Domestic

Step 1: Calculate counterfactual energy costs
Steps 2: Calculate scenario energy consumption per

household

Steps 2: Calculate scenario travel / number of trips

Step 3: Calculate scenario fuel prices / trip fare

Step 4: Calculate scenario travel costs

Step 5: Calculate expenditure change

Step 6: Calculate percentage expenditure change on
counterfactual

Step 7: Total expenditure change per average household

Step 3: Calculate scenario energy prices

Step 4: Calculate scenario energy costs

Step 5: Calculate expenditure change

Step 6: Calculate percentage expenditure change on
counterfactual

Step 7: Total expenditure change per average household
by quantile

Step 8: Calculate the percentual change on expenditure to
counterfactual by quintile
Step 9: Calculate the percentual change on expenditure to

by quantile

Step 8: Calculate the percentual change on expenditure
to counterfactual by quintile

Step 9: Calculate the percentual change on expenditure income

to income Step 10: Distribute capital transitional cost across the

Step 10: Calculate the affordability of capital expenditure years
Step 11: Calculate the affordability of capital expenditure

Impact to society / individual - Percentage of
change in travel expenditure over disposable
income

Impact to society / individual - Change in Impact to society / individual -

Impact to society / individual - Change in

travel expenditure per household domestic energy expenditure per Percentage of change in domestic

household energy expenditure over disposable
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10.2 Inputs

Inputs used to calculate the impacts on business affordability are summarised in Table 10.1 below. Units, a brief

description and the source of data is also detailed. Information regarding

Table 10.1 Summary of all inputs — Affordability for individuals

Input Units Comment

User Inputs (see Control-Affordindiv)

For the assessment of policies affecting domestic energy use

Scope of the None For policies affecting domestic sector, tick

policy/ measure if the policy affects total household
energy, energy used for heating, cooking
or hot water or for heating only.

Change in energy % or kWh Select the unit for the input.

consumption per
household for each fuel
type due to application
of the policy/measure

For each year of the assessment period,
enter the expected change in energy
consumption per household.

Change in domestic fuel
prices due to the
application of the
policy/measure

% or p/kWh Select the unit for the input.
If a policy results in change in fuel prices,
enter the expected change per fuel type in

each year of the assessment period.

Capital cost per £
household

Enter the expected capital costs per
household of achieving compliance with
the policy.

Years over which capital  Number

cost is annualised

Enter the number of years over which the
capital cost is expected to be incurred. For
example if there is a transition period,
household may be able to spread the
capital expenditure across the years of the
transition period. If there is no transition
period, enter 1.

For the assessment of policies affecting travelling behaviour by households

Age of cars affected by None Select the age categories of cars affected

the policy by the policy. This input is required only
for the assessment of vehicle scrappage
scheme measures.

Average car lifetime in Number of Age at which cars are assumed to be

the absence of years replaced.

measure/policy

Capital cost per £ Enter the expected capital cost per

household household for petrol and diesel cars (i.e.
cost of a petrol or diesel car minus any

incentives or subsidies).

Mandatory /
Optional

Mandatory

Optional — Only
necessary if the
measure affects
household energy
consumption.

Optional — Only

necessary if the

measure affects

domestic energy
prices.

Optional — Only
necessary if
capital costs
occur.

Optional — Only
necessary if
capital costs
occur.

Optional —Only
necessary for
assessment of
scrappage
scheme.

Optional — Default:

13 years.

Optional —
Necessary for
assessment of
scrappage
scheme.

Source

Design of the measure

Assessment of the measure

Assessment of the measure

Assessment of the measure

Assessment of the measure

Design of the measure

Assessment of the measure

Assessment of the measure
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Input

Change in annual car
travel per household

Increase in road fuel
prices due to the
policy/measure

Increase in public
transport (trips per
household)

Increase in average
fares per trip due to the
application of the
policy/measure

Fixed Input (see Inputs-Affordindividuals)

Units

Miles, km, or
%

pllitre or %

Number of
trips or %

p/trip or %

Annual mileage of 4-
wheeled cars, and
vehicles per household
by fuel type and
household income
quintile: England, 2013.

Travel per person per
year by household
income quintile and
main mode / mode:
England, 2013

Distance travelled per
household per different
mode of transport and
by income quintiles,
2013

Proportion of vehicles
by vehicle age and
household income
quintile: England, 2013

Various

Various

Miles

%

Comment

Select the unit for the input.

Enter the change in distance travelled by
car per household for petrol, diesel and
electric cars.

Select the unit for the input.
Enter the anticipated increase in prices of
petrol and diesel.

Select the unit for the input.

Enter the anticipated change in a number
of public transport trips undertaken by bus
and rail. The change in number of trips
can be entered for no specific area (total),
or for London, Inner & outer conurbations,
Other urban and rural.

Select the unit for the input.

Enter the anticipated change in a cost of
trip by bus and rail. The change in cost of
trip can be entered for no specific area
(total), or for London, Inner & outer
conurbations, Other urban and rural.

It provides the annual distance travelled
by households for petrol and diesel cars in
different income quintiles and information
on the vehicle ownership per households
in different income groups.

Based on that data, proportion of vehicle
ownership per different income quintiles is
calculated in Inputs-Affordindividuals,
Rows 41:59.

It provides the distance travelled per
person per mode per annum and the
number of trips taken per person per
mode per annum.

This data is used to calculate the average
trip length (miles/trip) per income quintile
in Inputs-Affordindividuals, Rows 132:152.

It provides the annual distance travelled
per household per annum per different
mode types.

Note that this input differs from the input
above as the results are provided per
household rather than per person.

This data is used to calculate the number
of trips per household per year in Inputs-
Affordindividuals, Rows 155:176.

It provides information on how the
ownership of older cars differs by income
quintiles.

Mandatory /
Optional

Optional — Only
necessary if the
measure affects
household energy
consumption.

Optional — Only
necessary if the
measure affects
road fuel prices.

Optional — Only
necessary if the
measure affects
public transport
use.

Optional — Only
necessary if the
measure affects
public transport
prices.

N/A

N/A

N/A

N/A

Source

Assessment of the measure

Assessment / design of the
measure

Assessment / design of the
measure

Assessment / design of the
measure

National Travel Survey, Table
NTS0902. Provided on
request from the NTS team at
Department for Transport for
the purpose of this project.
This information is not part of
the NTS official data published
by the DfT each year.

National Travel Survey, Table
NTS0705. Available online
https://www.gov.uk/governmen

t/statistics/national-travel-
survey-2013

National Travel Survey, Table
NTSO0705 (edit). Provided on
request from the NTS team at
Department for Transport for
the purpose of this project.
This information is not part of
the NTS official data published
by the DfT each year.

Provided on request from the
NTS team at Department for
Transport for the purpose of
this project. This information is
not part of the NTS official
data published by the DfT
each year.
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Input Units Comment Mandatory / Source
Optional
Income and source of £ Disposable weekly household income in N/A ONS, Table 3.11E, Family
income by disposable column G is used in the model. Spending Survey 2013
equivalised income
quintile group, 2013
Projected residential ktoe This data provides information on the N/A DECC Updated Energy &
energy demand projected future energy demand in the Emissions Projections -
residential sector, per fuel type. September 2014. Annex F:
This information is used to calculate Final energy demand /
percentage of the demand for each fuel in Existing Policies Scenario
future years, compared to demand in
2013. These ratios are calculated in
Inputs-Affordindividuals, Rows 239:244.
Household weekly £ per week This data provides weekly household N/A Office for National Statistics,
expenditure on expenditure on electricity, gas and other Family Spending, 2014
electricity, gas and other fuel per income decile. Note this covers Edition., Table 3.1 - Section
fuel per income decile, the total use of fuels (e.g. electricity usage 4.4 - Rows 147:150
2013 covers appliances, lighting etc. in addition
to potential used for heating purposes).
This input is used to calculate the
household annual average consumption of
electricity, gas and other fuels per income
quintile in Inputs-Affordindividuals Rows
297:315.
Domestic energy Mtoe This data provides information on the N/A DECC Energy Consumption in
consumption by end use amount of energy used by households for the UK (ECUK), 2014 Update,
and fuel, in primary different purposes (e.g. Space heating, Chapter 3: Domestic data
energy equivalents, 2013 water heating, cooking, lighting and tables, Table 3.02.
appliances).
This is used to calculate the share of fuel
used for each purpose as a percentage of
total energy used (row 284).
Household annual kWh In Rows 297:315, the annual average N/A Derived using other fixed
average consumption of consumption of different domestic fuels inputs for the purpose of the
electricity, gas and other per household per income quintile is assessment.
fuels per income calculated using the following fixed inputs:
quintiles, 2013 - Household weekly expenditure on
electricity, gas and other fuel per income
decile, 2013
- Domestic fuel prices in 2013 from Inputs-
GHG row 703 (corresponding to year
2013)
Average public transport  p/trip The central scenario prices are provided N/A Derived using costs included
fare price per trip for buses and rail for London, Inner & in NTM data, provided by DfT
Outer conurbations, Other urban and rural specifically for this project
as well as total GB.
Low and high price scenarios are
calculated in columns E-H using the
uncertainty estimate in cell D332. This
uncertainty estimate can be changed by
the user for the purpose of each individual
assessment.
Detailed household £ Total expenditure per average household N/A Office for National Statistics,

expenditure by
disposable income
decile group, UK, 2013

in each income decile on purchasing of
vehicles and operation of personal
transport.

Family Spending, 2014
Edition, Table 3.1
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Input Units Comment Mandatory / Source
Optional
Conversion factors Multiple These are conversion factors used in N/A None

calculations for the impact to change from
one unit to another.

User inputs (Control- Affordindiv)

User inputs are entered in the sheet Control-Affordindiv. In order to account for uncertainty in a quantitative
manner, the user should enter inputs for three scenarios: Central, Low and High. Alternatively if a single set of
inputs is available the user should input it under the Central scenario row only and select the qualitative uncertainty
score in column AN.

The user inputs required to calculate the impact of affordability on individuals are divided into two main categories:

» Domestic - for the assessment of policies affecting domestic fuel use (Control-Affordindiv, Rows
2:58). This requires the following user inputs:

» Scope of the policy/ measure (select from the list).

» Change in energy consumption per household relative to 2013 (%, kWh).
» Change in domestic fuel prices due to policy (%, p/kwh).

» Capital cost per household (£).

» Years over which capital cost is annualised (number).

» Transport — for the assessment of policies affecting household transport patterns (Control-
AffordIndiv, Rows 59:175). This requires the following user inputs:

» Age of cars affected by the policy (selected from the drop down list).

» Average car lifetime in the absence of measure/ policy.

» Capital cost per household (£).

» Change in annual car travel per household (compared to 2013) (miles, kms, %).
» Increase in road fuel prices due to the policy/measure (p/litre, %).

» Annual increase in public transport (trips per household) (number of trips, %).

» Increase in average fares per trip due to the application of the policy/measure (p/trip, %).

“Domestic” - user inputs for the assessment of policies affecting domestic fuel use

> Control-Affordindiv “Scope of the policy / measure” (Rows 4:6): The user needs to select what part
of energy used per households will be affected by the policy. For example, energy efficiency measures
such as insulation would affect the consumption of fuels used for heating purposes only, policies
encouraging switch between different types of domestic fuels would affect the consumption of fuels for
heating, cooking and hot water; while policies encouraging greater uptake of microgeneration (e.g.
PV) are likely to affect total household energy consumption (including energy used for powering
domestic appliances and lighting). The user is required to tick relevant category in column E. Only one
category can be selected for the assessment.
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Box 62 Scope of the policy assessed

Scope of the policy assessed is to be selected from the option button in_Control-Affordindiv “Scope of the policy/measure” (rows 4:6).
There is no uncertainty assessment associated with this input.

A B C D E F G H I

Scope of the policy / measure
The measure will affect (select one Total household energy

option):
5 Heating, cooking and hot water | |
-

Only heating

The selection buttons feeds information to Calcs-AffordIndiv(Domestic) cell D7, which in turn brings the right proportion of fuels affected to
Calcs-AffordIindiv(Domestic) Rows 71:74. The source of this data is detailed in Box 79.

If the link to which the selection button feeds to need to be updated (e.g. as part of model revision), click right on the select button and from
the drop down list select “Format Control”.

1|2 A

B C D
Control - Affordability for individuals

Domestic

3
A The measure will affect (select one option): Total household energy
Heating, cooking and hot water | '
5 Cut
B Cnly heating 3 Copy
7 Paste
B Table 1 Change in energy consumption g Grouping y 02013
9 2013 = 0%. Enter ne. -
10 Scenario Order 307
11 -hange in energy sumption Central Assign Macro m%é
12 mpared to Low = 30%5
13 High {a, Eormat Contral... 50%!
1A
Go to “Control” tab and update the cell reference under “Cell link”.
A L Format Control @Iﬂ

iy Control - Affordab

il Domestic [ colors and Lines [ size [ Protection | Properties | it Text |{ Contro

3 Value

4 () Unchecked

5 @ Checked

2 Mixed

! Celllink: 'Cales-AffordIndi tic |G|

8  Table1 Change in eneraqy consumption per h = sles-Affordindy(Domesti

9 = 0%. Enter negativ:

;? [] 3-0 shading II

12

13

14

15 Table 2 Chanae in domestic fuel prices due i

16 = 0%. Enter negative values for del

17

18 % change in electricity prices

15

20 High

21 % change in gas prices Central

22 Low

23 High

24 2 oh i ricy : eno

» Control- Affordindiv Table 1 “Change in energy consumption per household relative to 2013” (Rows
8:24): The user is required to input the expected change in energy consumption per household
compared to 2013 reference year.
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Box 63 Change in the overall energy consumption per household for each fuel type

The input should be provided in Control- Affordindiv Table 1 “Change in energy consumption per household for each fuel type due to
application of the policy / measure” (Rows 8:24).

User needs to select the input units from the drop down menu in cell C10, choosing between % change or kWh. Depending on the unit
selected, further instructions are provided in cell D10 (e.g. enter inputs as numbers between 0 and 100, not in excel % format).

After selecting the units, user needs to fill Table 1 (rows 13:24) as appropriate. Four input sections are provided, one for each fuel type
(electricity, gas, coal and oil). If the measure/policy is only affecting some fuels, rows for fuels not affected must be left blank. Quantitative
estimates can be provided for central, low, and high uncertainty scenarios in individual rows. Qualitative uncertainty score can be selected in
column AN.

g Table 1 Change in energy consumption per household for each fuel type due to application of the policy/mesure [change in
10 Unit: Enter percentages as numbers betwesn 1 and 100

11 Enter negative valves for decreases

12 Scenario 2015 2016 2017 2018 2018 2020 2021 2022
13 change in electricity consumption Central 10 10 10 10 10 10 10 10
14 Low 5 5 5 5 5 5 5 5
15 High 20 20 20 20 20 20 20 20
16 change in gas consumption Central

17 Low

18 High

19 change in coal consumption Central

20 Low

n High

22 change in oil consumption Central

3 Low

24 High

The information is fed trough to Calcs-AffordIindiv(Domestic) Rows 12:23.

» Control- Affordindiv Table 2 “Change in domestic fuel prices due to the application of the
policy/measure” (Rows 26:42): The user is required to select the input unit for the change in prices of
domestic fuels as a result of the policy. The change can be input for electricity, gas, coal and oil. Three
uncertainty scenarios can be run if the user completes the table with quantitative estimates for central,
low and high scenario. Alternatively (or complementary) a qualitative uncertainty score could be
selected in column AN.
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Box 64

Change in the overall energy consumption per household

The input should be provided in_Control- Affordindiv Table 2 “Percentage change in domestic fuel prices due to the application of the

After selecting the units, user needs to fill Table 2 (rows 30:42) as appropriate. Four input sections are provided, one for each fuel type
(electricity, gas, coal and oil). If the measure/policy is only affecting some fuels, rows for fuels not affected must be left blank. Quantitative
estimates could be provided for central, low, and high uncertainty scenarios in individual rows. Qualitative uncertainty score can be selected

policy/measure” (Rows 26:42). User needs to select the input units from the drop down menu in cell C28, choosing between % change or
p/kWh. Depending on the unit selected, further instructions are provided in cell D28.

in column AN.
3? Table 2 Change in domestic fuel prices due to the application of the policyimeasure [change in plkis
28 Unit: e Enter percentages as numbers between 1 and 100
29 Enter negative values for decreases
30 Scenario 215 2018 2m7T 2018 219 2020
31 change in electricity prices Central 10 10 10 10 10 10
32 Low 5 5 5 5 5 5
33 High 20 20 20 20 20 20
34 change in gas prices Central 10 10 10 10 10 10
35 Low 5 5 5 5 5 5
36 High 20 20 20 20 20 20
37 change in coal prices Central 100 100 100 100 100 100
35 Low 5 5 5 5 5 5
39 High 20 20 20 20 20 20
40 change in il prices Central 10 10 10 10 10 10
1 Low 5 5 5 5 5 5
42 High 20 20 20 20 20 20

The information is fed trough to Calcs-AffordIndiv(Domestic) Rows 28:39.

» Control- Affordindiv Table 3 “Capital cost per household - Unit: £” (Rows 44:49): The user is

required to input the expected capital cost of compliance with the policy per household. Three
guantitative scenarios are required. Alternatively a central estimate can be provided with the

gualitative uncertainty score provided in column E.

» Control- Affordindiv Table 4 “Years over which capital cost is annualised” (Rows 51:56): The user is

required to input the number of years over which the capital costs of compliance with the policy will be
incurred. For example if policy assumes a transition period of a number of years, the households may
incur part of the total capital cost each year (e.g. by saving in years of transition or by repaying the

loan).
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Box 65 Capital cost per household and year in which the capital costs are incurred

The input should be provided in_Control- Affordindiv Table 3 “Capital cost per household - Unit: £” (Rows 46:49). Quantitative estimates
could be provided for different uncertainty scenarios. A qualitative uncertainty score can also be selected in column AN.

Table 3 Capital cost per household - Unit: £

Scenario 2020 Qualitative uncertai Score
Capital cost per household (£) Central 2,000

Low 1,500

High 3,000
The information is fed through to Calcs-AffordIndiv(Domestic) Rows 80:82.

In Control- Affordindiv Table 4 “Years over which capital cost is annualised” (Rows 54:56) enter the number of years over which the capital
costs per household will be incurred.

not used

Table 4 Years over which capital cost is annualised

Scenario Qualitative uncertai Score
Central ‘

Low not used

High

The information is fed through to Calcs-AffordIndiv(Domestic) Rows 87:89.

“Transport” - user inputs for the assessment of policies affecting travelling patterns of a household

> Control- Affordindiv Table 5 “Age of cars affected by the policy” (Rows 61:64): The user is required
to select the age of cars that will be affected by the policy assessed. This input is relevant to
assessment of policies such as vehicle scrappage scheme. This input is required to account for the
fact that households in different income quintiles own cars of different age.

Box 66 Capital cost per household and years over which capital cost is annualised

The input should be provided in_Control- Affordindiv Table 6 “Capital cost per household” (Rows 68:76). Capital costs should be provided
for petrol cars (Rows 71:73) and diesel cars (Rows 74:76).

(15 Table & Capital cost per household (i.e. cost of a car) - Unit: £
=]
Scenario Measure CQualitative un Score

applies in
70 2020
71 Petrol car Central
72 Low
FE] High
74 Diesel car Central

75 Low
76 High

The information is fed trough to Calcs-AffordIndiv(Transport) Row 42:47.

> Control- Affordindiv Table 6“Capital cost per household (i.e. cost of a car)” (Rows 68:76): The user
is required to input the expected capital cost of compliance with the policy per household (i.e. price of
a petrol or diesel car). This input is relevant to the policies that may encourage households to
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purchase new vehicles (i.e. scrappage schemes). Costs should be provided in pounds for petrol and
diesel cars. Three quantitative scenarios are required. Qualitative uncertainty score can be selected in
column E.

Box 67 Change in annual car travel per household

The input should be provided in_Control- Affordindiv Table 8 “Change in annual car travel per household” (Rows 83:91). Change in travel
by car should be input for petrol (Rows 83:85), diesel (86:88) and electric cars (89:91).

Unit: % Enter percentages as numbers between 1 and 100

Scenario 2015 2016 2017 2018 2019
Petrol car Central 500 500 500 500 500
Low 200 200 200 200 200
High 700 700 700 700 700
Diesel car Central 500 500 500 500 500
Low - 200 §- 500 200 200 200
High ] 700 700 700 700 700
Electric car Central 500 500 500 500 500
Low 200 200 200 200 200
High 700 700 700 700 700

The information is fed trough to Calcs-AffordIndiv(Transport) Row 81:93.

» Control- Affordindiv Table 7 “Change in annual car travel per household” (Rows 78:91): The user
first selects the unit in which the input will be required in cell C80. Input can be provided in either
miles, kilometres or as a percentage. Change in annual car travel per household should be entered for
diesel, petrol and electric car. If % change is selected as unit, rows for electric cars will turn grey and
the inputs will not be considered as it is assumed no electric cars were commercially available in the
counterfactual. If the travel by car decreases as a result of the policy the inputs should be entered as
negative values.

Box 68 Change in annual car travel per household

The input should be provided in_Control- Affordindiv Table 8 “Change in annual car travel per household” (Rows 83:91). Change in travel
by car should be input for petrol (Rows 83:85), diesel (86:88) and electric cars (89:91).

Unit: % Enter percentages as numbers between 1 and 100

Scenario 2015 2016 2017 2018 2019
Petrol car Central 500 500 500 500 500
Low 200 200 200 200 200
High 700 700 700 700 700
Diesel car Central 500 500 500 500 500
Low - 200 {- 500 200 200 200
High 700 700 700 700 700
Electric car Central 500 500 500 500 500
Low 200 200 200 200 200
High 700 700 700 700 700

The information is fed trough to Calcs-AffordIndiv(Transport) Row 81:93.

> Control- Affordindiv Table 8 “Increase in road fuel prices due to the policy/measure” (Rows 93:103):
The user first selects the unit in which the input will be provided in cell C80. Input can be provided in
either p/litre or as a percentage. Increase in road fuels has to be entered separately for petrol and
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diesel vehicles. If the cost of road fuel decreases as a result of the policy the inputs should be entered
as negative values.

Box 69 Increase in road fuel prices due to the policy/measure

The input should be provided in_Control- Affordindiv Table 8 “Increase in road fuel prices due to the policy/measure” (Rows 98:103).
Change in fuel cost should be entered for petrol (Rows 98:100) and diesel (101:103).

Unit: 2013 prices

Scenario
Central
Low
High

Central
Low
High

The information is fed trough to Calcs-AffordIndiv(Transport) Rows 112:117.

» Control- AffordIndiv Table 9 “Annual increase in public transport (trips per household)” (Rows
105:139): The user first selects the unit in which the input will be provided in cell C107. Input can be
provided in either in “Number of trips” or as a percentage. Increase in public transport trips needs to
be entered separately for buses and rail. It must be entered as a total change using average UK
assumptions. Further improvements can be made in the model in order to specify inputs by area but
this is currently not operational. If the number of trips decreases as a result of the policy the inputs
should be entered as negative values.

Box 70 Increase in public transport (trips per household)

Control- Affordindiv Table 9 “Annual increase in public transport (trips per household)” (Rows 110:112 and 125:127). Increase in public
transport trips needs to be entered separately for buses (rows 110:112) and rail (Rows 125:127). The tool currently uses UK level
background data. As there is potential for improvement in the model regarding adding data at regional level, collapsed rows have been
added although they are not operational. If there is a decrease in the use of public transport, the inputs should be entered as negative values.

105 Table 8 Annual increase in public transport (trips per household) Enter negative
106

107 Unit: e Enter percentages as numbers betwesn 1 and 100

108

109 Scenario 2016 2017

110 Buses (total) Central

111 Low

112 High

125 Rail (total) Central

126 (including Underground, metros and trams)  Low

127 High

The information is fed trough to Calcs-AffordIndiv(Transport) Rows 174:191.

» Control- AffordIndiv Table 10 “Increase in average fares per trip due to the application of the
policy/measure” (Rows 141:175): The user first selects the unit in which the input will be provided in
cell C143. Input can be provided in either “p/trip” or as a percentage. Increase in fares of public
transport trips needs to be entered separately for buses and rail. It must be entered as a total change
using average UK assumptions. Further improvements can be made in the model in order to specify
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inputs by area but this is currently not operational. If the cost of trip fuel decreases as a result of the
policy the inputs should be entered as negative values.

Box 71 Increase in average fares per trip due to the application of the policy/measure

Control- AffordIndiv Table 10 “Increase in average fares per trip due to the application of the policy/measure)” (Rows 146:148 and
161:163). Increase in public transport trips needs to be entered separately for buses (Rows 146:148) and rail (Rows 161:163 The tool
currently uses UK level background data. As there is potential for improvement in the model regarding adding data at regional level,
collapsed rows have been added although they are not operational. If there is a decrease in the public transport fares, the inputs should be
entered as negative values.

141 Table 10 Increase in average fares per trip due to the application of the p Enter negsative

142

143 unit: 2013 prices

144

145 Scenario 2017
146 Central

147 Low

148 High

161 Rail Central

162 (including Underground, metros and trame) g
163 High

The information is fed trough to Calcs-AffordIndiv(Transport) Rows 244:261.

Fixed inputs

Inputs-Affordindividuals worksheet contains the fixed inputs required for the assessment of policies affecting
domestic fuel use and travelling patterns. Fixed inputs required to calculate the impact are:

» Annual mileage of 4-wheeled cars, and vehicles per household by fuel type and household income
quintile: England, 2013.

> This data is based on the National Travel Survey, Table NTS0902. It has been provided on request
from the NTS team at Department for Transport for the purpose of this project. This information is not
part of the NTS official data published by the DfT each year. Therefore updating this information with
future results of the survey will only be possible if this data is requested again from the DfT.

> It should be noted that NTS covers England only. It is however considered the best available
information for the model and is used as a proxy for whole of the UK.
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Box 72 Annual mileage of 4-wheeled cars, and vehicles per household by fuel type and household income
quintile: England, 2013

It provides the annual distance travelled by households for petrol and diesel cars in different income quintiles. The source also provides
information on the vehicle ownership per households in different income groups (columns H:K).

Annual mileage of 4-wheeled cars, and vehicles per household by fuel type and household income quintile: England, 2013.

Annual mileage (miles) Vehicles per household
Unweighted Unweighted
All 4-wheeled sample size sample size
Petrol Diesel cars (all cars) Petrol Diesel -wheeled cars (households)
Lowest real income level 5,600 8,300 6,400 867 0.38 0.15 0.53 1,583
Second level 6,100 9,500 7,000 1,290 0.58 0.22 0.79 1,609
Third level 6,300 9,200 7,100 1,561 0.72 0.26 0.98 1,592
Fourth level 7,200 11,200 8,500 1,841 0.81 0.37 118 1,558
Highest real income level 7,300 12,700 9,300 1,790 0.76 0.43 1.19 1,480
All income levels 6,700 10,700 7,900 7,349 0.65 0.29 0.93 7,822

Based on that data, proportion of vehicle ownership per different income quintiles is calculated in Inputs-Affordindividuals, Rows 41:59.

Proportion of petrol to diesel vehicles ownership by income quintile, 2013

Petrol Diesel
Lowest real income level 71% 29%
Second level 73% 27%
Third level 74% 26%
Fourth level 68% 32%
Highest real income level 64% 36%
All income levels 69% 31%

This data feeds into Calcs-AffordIndiv(Transport) Rows 23:34.

> Travel per person per year by household income quintile and main mode / mode: England,
2013: This data is based on the National Travel Survey, Table NTS0705. It is part of the official
statistics published by Department for Transport each year. For future updates the data is expected to
be available online at the gov.uk portal. It should be noted that NTS covers England only. It is however
considered the best available information for the model and is used as a proxy for whole of the UK.
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Box 73

Travel per person per year by household income quintile and main mode / mode: England, 2013

Travel per person per year by household income quintile and main mode / mode: England, 2013

It provides the distance travelled per person per mode per annum and the number of trips taken per person per mode per annum.

Real household income quintile
Highest real All income
Lowest real income level Second level Third level Fourth level income level levels|
Trips per person per year by main mode:
(Walk 253 190 193 189 187 203]
Bicycle 12 17 14 15 14 14]
Car / van driver 203 328 410 478 496 380
Car / van passenger 180 228 227 221 192 210
Other private transport* 7 13 10 10 10 10)
Local and non-local buses 116 68 59 37 33 63|
Rail? 20 20 22 27 61 30
Other public transport® 17 13 10 10 14 13
All modes 808 877 945 987 1,008 923]
Distance (miles) per person per year by mode:
(Walk 216 169 181 170 199 187
Bicycle 28 43 48 60 70 49
Car / van driver 1,296 2,220 3,028 4,355 5,526 3,235
Car / van passenger 1,447 1,692 1,938 2,065 2,229 1,865
Other private transport* 78 147 223 160 164 154
Local and non-local buses 524 381 342 211 179 331
Rail? 391 384 506 617 1,427 650
Other public transport® 73 75 69 76 286 113]
All modes 4,053 5,110 6,334 7,714 10,079 6,584
Unweighted sample size:
individuals 3,398 3,361 3,243 3,287 2,903 16,192
trips ('000s) 50 54 56 60 54 274
stages ('000s) 56 58 61 65 62 302

This data is used to calculate average trip length (miles/trip) per income quintile in Inputs-Affordindividuals, Rows 136:143.

Average trip length (miles/trip), 2013

Real household income quintile

Highest real All income

Lowest real income level Second level Third level Fourth level income level levels

Walk 0.86 0.89 0.94 0.90 1.06 0.92]
Bicycle 2.40 2.52 3.54 3.90 4.90 3.43]
Car / van driver 6.37 6.76 7.38 9.10 11.14 8.51]
Car / van passenger 8.06 7.43 8.55 9.33 11.58 8.90
Other private transport® 11.21 11.61 22.60 16.51 15.65 15.50
Local and non-local buses 4.51 5.62 5.82 5.66 5.47 5.22
Rail? 19.34 18.98 22.83 22.75 23.41 22.01
Other public transport® 4.42 5.57 6.53 7.86 20.73 8.79)

This data is feeding into calculation of “Number of trips per household per year” Inputs-Affordindividuals Rows 155:176.

» Distance travelled per household per different mode of transport and by income quintiles, 2013.

» This data is based on the National Travel Survey, Table NTS0705, however unlike the previous
input described above it provides data per household, rather than by person. It has been

provided on request from the NTS team at Department for Transport for the purpose of this
project. This information is not part of the NTS official data published by the DfT each year.
Therefore updating this information with future results of the survey will only be possible if this

data is requested again from the DfT.
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Box 74 Distance travelled per household per different mode of transport and by income quintiles, 2013

It provides the annual distance travelled per household per annum per different mode types.

Distance travelled per household per different mode of transport and by income quintiles, 2013

Real household income quintile
Lowest real income level Second level Third level Fourth level income level levels|
Distance (miles) per household per year by stage mode:
Walk 543 413 433 417 444 450
Bicycle 71 104 116 147 155 118]
Car / van driver 3,250 5,417 7,243 10,654 12,302 7,774
Car / van passenger 3,630 4,130 4,635 5,051 4,962 4,482
Other private transport! 196 358 533 392 366 369
Local and non-local buses 1,315 930 817 516 398 795
Rail? 980 936 1,209 1,508 3,177 1,562
Other public transport® 184 182 164 187 636 271
All modes 10,169 12,471 15,150 18,870 22,440 15,821
Unweighted sample size:
households 1,362 1,407 1,396 1,365 1,300 6,830
trips ('000s) 50 54 56 60 54 274
stages ('000s) 56 58 61 65 62 302

This data is used to calculate the number of trips per household per year in Inputs-Affordindividuals, Rows 155:176. In this calculation the
distance travelled per household per annum is divided by the average distance travelled per mode (calculated in Rows 160:167).

Number of trips per household per year, 2013

Real household income quintile

Highest real All income
Lowest real income level Second level Third level Fourth level income level levels|

Number of trips per household per year (calculated)
Walk 635 463 462 461 417 488|
Bicycle 30 41 33 38 32 35
Car / van driver 510 801 981 1,170 1,104 913
Car / van passenger 451 556 542 541 428 504
Other private transport1 18 31 24 24 23 24
Local and non-local buses 291 165 141 91 73 152
Rail? 51 49 53 66 136 71
Other public transport3 42 33 25 24 31 31

» Proportion of vehicles by vehicle age and household income quintile: England, 2013: This
data is based on the results of the National Travel Survey. It has been provided on request from
the NTS team at Department for Transport for the purpose of this project. This information is not
part of the NTS official data published by the DfT each year. Therefore updating this information
with future results of the survey will only be possible if this data is requested again from the DfT.
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Box 75 Proportion of vehicles by vehicle age and household income quintile: England, 2013

It provides information on how the ownership of older cars differs by income quintiles.

Proportion of vehicles by vehicle age and household income quintile: England, 2013

Percentage

Up to 2 years years years years years years Over 13 years All ages sample size
Lowest real income level 10 9 10 15 17 21 18 100 1,087
Second level 10 10 12 14 17 20 16 100 1,569
Third level 11 11 12 15 17 20 14 100 1,928
Fourth level 13 14 13 16 16 18 12 100 2,344
Highest real income level 17 17 15 15 14 12 9 100 2,273
/All households 13 13 13 15 16 18 13 100 9,201

The data is fed through to Calcs-AffordIndiv(Transport) Rows 7:13.

» Income and source of income by disposable equivalised income quintile group, 2013.
This data is sourced from the Office for National Statistics, Table 3.11E, Family Spending
Survey 2014. It is part of statistical release published each year and is expected to be published
in the same format in the future years.

> Note that there may be differences in the income quintiles used in the National Travel Survey
and the Family Spending Survey. However this is considered the best available information as
the NTS does not contain the data on average income per income quintile. Should the
information on the average income per income group be available from the NTS in the future,
the average income be income group should be updated with these figures. At this stage, it is
considered acceptable to use the income data together with the NTS data because both
surveys aim to provide representative set of results and are based on the same year (2013).
This approach has been approved by a statistician consulted on this matter at the Department
for Transport.
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Box 76 Income and source of income by disposable equivalised income quintile group, 2013

The table provides information on the weekly household income per different income quintile groups. The weekly income is provided in two
categories: disposable (column G) and gross (column H). For the purpose of assessing affordability on individuals, the disposable income
figures are used as it is considered a better measure of what is likely to be affordable for households. Information on the source of income in
columns I:N is not used in the model.

Income and source of income by disposable equivalised income quintile group, 2013

Weighted Number Weekly household
number of house- income
of house- holds
holds in the Dispo- Gross
sample sable
Disposable equivalised income quintile group (000s) Number £ £
Lowest twenty per cent 5,370 1,030 195 202
Second quintile group 5,370 1,060 376 410
Third quintile group 5,370 1,050 528 605
Fourth quintile group 5,370 1,030 721 868
Highest twenty per cent 5,360 980 1,252 1,609

Based on the weekly figures, the average annual disposable income per household per income quintile is calculated in columns P:Q. This
assumes 52 weeks in a year.

Annual household
income

Disposable Gross|
£ £

10,140 10,504
19,552 21,320
27,456 31,460
37,492 45,136
65,104 83,668

This feeds into Calcs-AffordIndiv(Domestic) Rows 92:100 and Calcs-AffordIndiv(Transport) Rows 276:285.

» Projected residential energy demand. This data is sourced from DECC Updated Energy &
Emissions Projections - September 2014. Annex F: Final energy demand/ Existing Policies
Scenario. These are official projections expected to be published by DECC at least annually.
The table is set out in the same format as the original source of data.
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Box 77 Projected residential energy demand

This data provides information on the projected future energy demand in the residential sector, per fuel type. This information is used to
calculate percentage of the demand for each fuel in future years, compared to demand in 2013. These ratios are calculated in Inputs-
AffordIndividuals, Rows 237:242.

A B c | a R s T u v w X ¥ Zz AR -

Projected residential ener.

25 Sector Energy type 2ME a3 022 202
226 Residential Elecrricity 1q
7 Natural gas

228 Petroleum products

Frs] Renewables 4

230 Solid / manufactured fuels 603 242 421 e 257 268 235
231 Total energy consumptien 43,743 40,148 41,264 39,252 39,578 39,346 39,201 40,088 39,885 P
232 Ratios [compared to 2013) Elecricity 100% 9% 4% % 0% 0% 8% 8% 2% o3¢
233 Matural gas 100% a0 B4% % 0% 7% it 2% a1% o
234 Pewroléum products 100% o9o% 104% 102% 101% 100% aT% 100% oT% ar
235 Renewables 100% 3% 104% 110% 15% 19% 121% 123% 124% 125% 125°
235 Solid / manufactured fuels 100% 8% TE% EE% 55% 3% 48% 4% 8% % 9
237 Total energy consumpticon 100% 2% S4% S0% 0% 0% 91% 0% 2% % o1t

This feeds into Calcs-AffordIndiv(Domestic) Rows 50:57.

» Household weekly expenditure on electricity, gas and other fuel per income decile, 2013.
This data is sourced from Office for National Statistics, Family Spending, 2014 Edition, Table
3.1 - Section 4.4 - Rows 147:150. The same limitation of using this data in combination with
other inputs applies (as described above).

Box 78 Household weekly expenditure on electricity, gas and other fuel per income decile, 2013

This data provides weekly household expenditure on electricity, gas and other fuel per income decile. Note this covers the total use of fuels
(e.g. electricity usage covers appliances, lighting etc. in addition to potential used for heating and hot water purposes).

Household weekly expenditure on electricity, gas and other fuel per income decile, 2013

Lowest Second Third Fourth Fifth Sixth

ten decile decile decile decile decile

per cent group group group group group

Electricity, gas and other fuels® 20 22 22 25 25 27
Electricity 10 11 11 12 12 12
Gas 9 10 11 12 12 12
Other fuels 2 2 1 1 1 2

This input is used to calculate household annual average consumption of electricity, gas and other fuels per income quintile in Inputs-
Affordindividuals Rows 297:315 (see box 80).

» Domestic energy consumption by end use and fuel, in primary energy equivalents, 2013.
This data is based on the DECC Energy Consumption in the UK (ECUK), 2014 Update, Chapter
3: Domestic data tables, Table 3.02. It is expected to be published in the same format in future
years and be available online.
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Box 79 Domestic energy consumption by end use and fuel, in primary energy equivalents, 2013

This data provides information on the amount of energy used by households for different purposes (e.g. Space heating, water heating,
cooking, lighting and appliances). This is used to calculate (in row 284) the share of fuel used for each purpose as a percentage of total
energy used.

Domestic energy consumption by end use and fuel, in primary energy equivalents, 2013

Solid fuels
Lights and
Space Water Cooking appliances Total domestic
2013 5.0 1.3 0.7 9.4 16.4
Share of each fuel type by end use (calculated) 30% 8% 4% 58% 100%

This input is required to understand what share of total household expenditure is associated with overall energy consumption, provision of
heating and hot water, provision of heating. This data is fed into Calcs-AffordIndiv(Domestic) rows 62:65. The difference in domestic coal
and petroleum consumption (cells G281 and M281) is also used to calculate household annual average consumption of these fuels per
income quintile in Inputs-Affordindividuals Rows 297:315 (see box 80)

» Household annual average consumption of electricity, gas and other fuels per income quintiles,
2013. This data is calculated based on a range of other fixed inputs. These calculations should
not be changed and will update automatically when the underlying fixed inputs are updated.

Box 80 Household annual average consumption of electricity, gas and other fuels per income quintiles, 2013

In Rows 297:315, the annual average consumption of different domestic fuels per household per income quintile is calculated using the
following fixed inputs:

- Household weekly expenditure on electricity, gas and other fuel per income decile, 2013. Average weekly expenditure is calculated first for
each two deciles (rows 261:264) in order to obtain a representative figure per income quintile. This is then re-calculated into annual
expenditure by fuel type assuming 52 weeks in a year.

- Annual expenditure is then divided by domestic fuel prices in 2013 from Inputs-GHG row 703 (corresponding to year 2013 for which the
expenditure data is available). Future updates of the inputs must ensure that the formula is still looking at the right year.

- As fuel prices are expressed in p/kWh and expenditure in £, the equation is multiplied by 100.

- Because Household weekly expenditure does not differentiate between oil and coal (these being grouped under “other fuels”), the
proportional consumption of these fuels from Inputs-Affordindividuals cells G281 and M281 is used to weight them.

- Burning oil prices are given in litres so a conversion factor has been applied to provide data in kWh (multiplied by Inputs-GHG cell 1415)

Household annual average consumption of electricity, gas and other fuels per income quintiles, 2013

Lowest quintile Second quintile  Third quintile Fourth quintile ghest quintile
Electricity " 3381 3716 3967 4235" 4938
Gas " 10041" 12028" 12708" 13011" 16368
Coal " 1290" 846" 1330" 1612" 3144
Burning oil " 208" 137" 215" 260" 508
Other fuels 1498 983 1545 1872 3651

This data feeds into Calcs-AffordIndiv(Domestic) rows 41:48.

» Average public transport fare price per trip. This cost data has been derived from the
National Transport Model (NTM) data provided by DfT specifically for the purpose of this model.
It corresponds to test year 2020 in the NTM. Price base for the fares is unknown so assumed to
be 2010, and reflected in the overall uncertainty score is cell D332. As this data has been
derived for the purpose of the model specifically it is not expected to be available for future
updates of the model, unless it is provided directly by the DfT.
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Box 81 Average public transport fare price per trip

In Rows 321:324 average fares for buses and rail are provided for London, Inner and outer conurbations, Other urban and rural areas. In row
325 an average fare for whole Great Britain is provided. In columns E:F and G:H, low scenario and high scenario estimates are calculated
using the uncertainty estimate in cell D326.

Average public transport fare price per trip

Central Low High

Buses Rail Buses Rail Buses Rail
London 142 221 71 111 213 332
Inner & outer conurbations 175 404 88 202 263 606
Other urban 166 437 83 219 249 656
Rural 161 688 81 344 242 1032]
GB total 163 333 82 167 245 500
Unit: [ pltrip ]
Reference: [ derived |
Data uncertainty score: ow
Comments: Uncertainty estimate 50%

This data feeds into Calcs-AffordIndiv(Transport) rows 206:239.

» Detailed household expenditure by disposable income decile group, UK, 2013. This cost
data is provided from the Office for National Statistics, Family Spending, 2014 Edition, Table
3.1. This data is expected to be published in the same format in the future years. It provides

information on the average spending on personal travel by car per household in each income
decile.

Box 82 Detailed household expenditure by disposable income decile group, UK, 2013

The data is located in Inputs-Affordindividuals Rows 340:362.
Detailed household expenditure by disposable income decile group, UK, 2013

Decile group Lowest Second Third
Commodity or senice

LT e S 1630 1910 33.30
7.1 Purchase of vehicles 4.20 3.60 7.50
7.1.1 Purchase of new cars and vans [2.20] [1.00] [2.70]
7.1.2 Purchase of second hand cars or vans 1.90 2.60 4.70
7.1.3 Purchase of motorcycles and other vehicles [0.10] - [0.00]
7.2 Operation of personal transport 7.30 10.60 18.20
7.2.1 Spares and accessories [0.50] [0.40] 0.90
7.2.2 Petrol, diesel and other motor oils 5.00 7.60 13.00
7.2.3 Repairs and senvicing 1.30 2.10 2.80
7.2.4 Other motoring costs 0.50 0.50 1.40

This data feeds into Calcs-AffordIndiv(Transport) rows 120:152.

10.3 Calculations

Calculations are undertaken in the following worksheets: Calcs-Affordindiv (Transport) and Calcs-
AffordIindiv (Domestic). The assessment method differs between the two worksheets and is described in
this section separately.

Assessment of policies affecting transport patterns

Calculations for this impact are undertaken in Calcs-AffordIndiv (Transport). Rows 3:290 contain summary
of all inputs required for the assessment. The calculation is undertaken in the following steps:

» Step 1: Calculate counterfactual travel costs per household
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This step calculates counterfactual travel expenditure on a typical household for each quintile, transport
mode and the start year of the assessment (as per use input). Calculations are undertaken in Calcs-
AffordIndiv(Transport) rows 294:393.

Box 83 Calculate counterfactual travel costs per household

Calculation uses the following fixed inputs which are multiplied by each other:

- Proportion of petrol to diesel vehicles ownership by income quintile, 2013 - Calcs-AffordIndiv(Transport) rows 22:37
- Average fuel consumption - Calcs-AffordIndiv(Transport) rows 50:62

- Average annual car mileage per year per household - Calcs-AffordIndiv(Transport) rows 64:79

- Average fuel prices - Calcs-AffordIndiv(Transport) rows 95:107

- Average weekly household expenditure by disposable income decile group, UK, 2013 — Operation of personal transport (pence) (excl.
petrol, diesel and other motor oils) by quintiles — Calcs-AffordIndiv(Transport) rows 120:152

- Average public transport fare price per trip - Calcs-AffordIndiv(Transport) rows 206:239
- Number of trips per household per year, 2013 - Calcs-AffordIndiv(Transport) rows 154:169

In the calculation, the counterfactual travel cost from a typical household is adjusted for in each quintile, mode of transport (i.e. petrol car,
diesel car, Bus and Rail) and each year of the appraisal period. This allows adjustments in the future travel costs per household for changes
that are expected to happen under the business as usual scenario (without additional policy in place). The calculation is undertaken for each
fuel type, each income quintile and each year of the assessment for different uncertainty scenarios separately:

- Central scenario - Calcs-AffordIndiv(Transport) rows 312:337
- Low scenario - Calcs-AffordIndiv(Transport) rows 339:364
- High scenario - Calcs-AffordIndiv(Transport) rows 366:391

Central

Mode Quintile 2015 2016 2017 2018 2019 2020
Al 138,873.31 138,050 138,319 139,466 140,674 142,303
1st 86,082 85,376 85,607 86,591 87,627 89,025
Petrol car 2nd 110,849 110,063 110,320 111,415 112,567 114,123
3rd 141,760 140,939 141,208 142,351 143,555 145,181
4th 154,869.59 153,996 154,282 155,498 156,778 158,506
5th 190,764 189,939 190,209 191,357 192,567 194,200
All 104,932 104,358 104,479 105,161 105,878 106,872
1st 50,477 50,059 50,147 50,644 51,167 51,892
Diesel car 2nd 70,215 69,761 69,856 70,395 70,962 71,748
3rd 95,051 94,625 94,715 95,221 95,752 96,490
4th 119,805 119,186 119,316 120,051 120,825 121,897
5th 176,998 176,192 176,362 177,319 178,326 179,722
All 24,812 24,812 24,812 24,812 24,812 24,812
1st 47,511 47,511 47,511 47,511 47,511 47,511
Bus 2nd 26,963 26,963 26,963 26,963 26,963 26,963
3rd 22,903 22,903 22,903 22,903 22,903 22,903
4th 14,846 14,846 14,846 14,846 14,846 14,846
Sth 11,847 11,847 11,847 11,847 11,847 11,847
Al 23,638 23,638 23,638 23,638 23,638 23,638
1st 16,868 16,868 16,868 16,868 16,868 16,868
Rail 2nd 16,418 16,418 16,418 16,418 16,418 16,418
3rd 17,637 17,637 17,637 17,637 17,637 17,637
4th 22,075 22,075 22,075 22,075 22,075 22,075
5th 45,183 45,183 45,183 45,183 45,183 45,183

Results of this calculation feeds into Calcs-AffordIndiv(Transport) sheets:
- Step 5 in rows 676:790,

- Step 6 in rows 793:905,

- Step 8 in rows 941:973, and

- Step 9 in rows 976:1005.

» Step 2: Calculate scenario travel / number of trips

This step calculates the future scenario travel per household as a result of the policy implementation, in
miles for cars and in number of trips for public transport. Calculation is undertaken in Calcs-AffordIndiv
(Transport) rows 396:514.

Box 84 Calculate scenario travel/ number of trips

Calculation uses the following fixed inputs:
- Proportion of petrol to diesel vehicles ownership by income quintile, 2013 - Calcs-AffordIndiv(Transport) rows 22:37
- Average annual car mileage per year per household - Calcs-AffordIndiv(Transport) rows 64:79
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Box 84 Calculate scenario travel/ number of trips

- Increase in annual car travel per household - Calcs-AffordIndiv(Transport) rows 81:93

are undertaken for different uncertainty scenarios separately:

- Central scenario - Calcs-AffordIndiv(Transport) rows 414:445
- Low scenario - Calcs-AffordIndiv(Transport) rows 447:478

- High scenario - Calcs-AffordIndiv(Transport) rows 480:511

- Number of trips per household per year, 2013 - Calcs-AffordIndiv(Transport) rows 154:169
- Increase in public transport (trips per household) - Calcs-AffordIndiv(Transport) rows 171:204

In this step, the calculation of the total distance of cars travelled (i.e. petrol and diesel car) and total number of trips per public transport (i.e.
bus and rail) is adjusted for each year of the appraisal period as a result of the policy implementation (provided as a user input). Calculations

Mode Quintile 2015 2016 2017 2018 2019 2020
Al 4,650 4,650 4,650 4,650 4,650 4,650
1st 3,990 3,990 3,990 3,990 3,990 3,990
2nd 4,438 4,438 4,438 4,438 4,438 4,438

Petrol car
3rd 4,637 4,637 4,637 4,637 4,637 4,637
4th 4,930 4,930 4,930 4,930 4,930 4,930
5th 4,659 4,659 4,659 4,659 4,659 4,659
Al 3,273 3,273 3,273 3,273 3,273 3,273
1st 2,387 2,387 2,387 2,387 2,387 2,387

Diesel car 2nd 2,588 2,588 2,588 2,588 2,588 2,588
3rd 2,428 2,428 2,428 2,428 2,428 2,428
4th 3,530 3,530 3,530 3,530 3,530 3,530
5th 4,595 4,595 4,595 4,595 4,595 4,595
All - - - - - -
1st
2nd

Electric car ard
4th
[Btn - - - - - -
All 152 152 152 152 152 152
1st 291 291 291 291 291 291

Bus 2nd 165 165 165 165 165 165
3rd 141 141 141 141 141 141
4th 91 91 91 91 91 91
5th 73 73 73 73 73 73
Al 71 71 71 71 71 71
1st 51 51 51 51 51 51

Rail 2nd 49 49 49 49 49 49
3rd 53 53 53 53 53 53
4th 66 66 66 66 66 66
5th 136 136 136 136 136 136

This calculation feeds into Calcs-AffordIndiv(Transport) Step 4 in rows 555:673.

» Step 3: Calculate scenario fuel prices/ trip fare

This step calculates future fuel prices for cars and future trip fares for public transport as a result of

implementing the policy or measure. Calculations are made in Calcs-AffordIndiv (Transport) rows 517:552.
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Box 85 Calculate scenario fuel prices/ trip fare

Calculation uses the following inputs which are multiplied by each other:

- Average fuel prices - Calcs-AffordIndiv(Transport) rows 95:107

- Increase in road fuel prices due to the policy/measure (pence per litre) - Calcs-AffordIndiv(Transport) rows 109:118

- Average public transport fare price per trip - Calcs-AffordIndiv(Transport) rows 206:239

- Increase in average fares per trip due to the application of the policy/measures - Calcs-AffordIndiv(Transport) rows 241:274

The future fuel price for cars and trip fares for public transports as a result of the policy or measure is adjusted in this calculation. The
average fuel prices is compared with the increased cost of the road to give fuel price for cars. Average public transport fares is compared
with the increase in average fares per trip after the new policy/measure is applied. Calculations are undertaken for each transport type under
each uncertainty scenario.

Mode Quintile 2015 2016 2017 2018 2019 2020
Central 127 126 126 128 130 132
Petrol car Low 124 124 125 125 126 127
High 140 142 144 147 150 152
Central 134 133 133 135 137 139
Diesel car Low 130 130 131 132 132 133
High 149 151 153 156 159 162
Central 16 17 18 18 19 19
Electric car Low 15 16 16 17 18 18
High 17 18 20 20 21 22
Central 163 163 163 163 163 163
Bus Low 82 82 82 82 82 82
High 245 245 245 245 245 245
Central 333 333 333 333 333 333
Rail Low 167 167 167 167 167 167
High 500 500 500 500 500 500

This calculation feeds into Calcs-AffordIndiv(Transport) Step 4 in rows 555:673.

» Step 4: Calculate scenario travel costs

This step calculates the future scenario travel costs for a typical household and for each transport mode. It
takes into account changes in mileage/ humber of trips, fuel and fares prices and vehicle maintenance.
Calculations are made in AffordIndiv(Transport) rows 555:673.

Box 86 Calculate scenario travel costs

Calculation uses the following inputs:

- Average weekly household expenditure by disposable income decile group, UK, 2013 — Operation of personal transport (pence) (excl.
petrol, diesel and other motor oils) by quintiles — Calcs-AffordIndiv(Transport) rows 120:152

- Average fuel consumption - Calcs-AffordIndiv(Transport) rows 50:62
- Scenario travel/number of trips — calculated in step 2 - Calcs-AffordIndiv(Transport) rows 396:514
- Scenario fuel prices/trip fare — calculated in step 3 - Calcs-AffordIndiv(Transport) rows 517:552

The calculation in this step provides the future scenario travel costs for a typical household by each mode of transport (i.e. petrol car, diesel
car, electric car, bus and rail). The average fuel consumption, number of trips and trip fare are multiplied and adjusted with the average
weekly household expenditure by disposable income for each year of the appraisal period. It takes into account changes in mileage or
number of trips, fuel and fare prices and vehicle maintenance. Calculations are undertaken for different uncertainty scenarios separately:

- Central scenario - Calcs-AffordIndiv(Transport) rows 573:604
- Low scenario - Calcs-AffordIndiv(Transport) rows 606:637
- High scenario - Calcs-AffordIndiv(Transport) rows 639:670
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Box 86 Calculate scenario travel costs
Central

Mode Quintile 2015 2016 2017 2018 2019 2020
All 138,873 138,050 138,319 139,466 140,674 142,303
ist 86,082 85,376 85,607 86,591 87,627 89,025

Petrol car 2nd 110,849 110,063 110,320 111,415 112,567 114,123
3rd 141,760 140,939 141,208 142,351 143,555 145,181
4th 154,870 153,996 154,282 155,498 156,778 158,506
5th 190,764 189,939 190,209 191,357 192,567 194,200
Al 104,932 104,358 104,479 105,161 105,878 106,872
1st 50,477 50,059 50,147 50,644 51,167 51,892

Diesel car 2nd 70,215 69,761 69,856 70,395 70,962 71,748
3rd 95,051 94,625 94,715 95,221 95,752 96,490
4th 119,805 119,186 119,316 120,051 120,825 121,897
5th 176,998 176,192 176,362 177,319 178,326 179,722
All - - - - - -
1st
2nd

Electric car 3rd
4th
5th - - - - - -
All 24,812 24,812 24,812 24,812 24,812 24,812
1st 47,511 47,511 47,511 47,511 47,511 47,511

Bus 2nd 26,963 26,963 26,963 26,963 26,963 26,963
3rd 22,903 22,903 22,903 22,903 22,903 22,903
4th 14,846 14,846 14,846 14,846 14,846 14,846
5th 11,847 11,847 11,847 11,847 11,847 11,847
All 23,638 23,638 23,638 23,638 23,638 23,638
ist 16,868 16,868 16,868 16,868 16,868 16,868

Rail 2nd 16,418 16,418 16,418 16,418 16,418 16,418
3rd 17,637 17,637 17,637 17,637 17,637 17,637
4th 22,075 22,075 22,075 22,075 22,075 22,075
|5th 45,183 45,183 45,183 45,183 45,183 45,183

This calculation feeds into Calcs-AffordIndiv(Transport) Step 5 in rows 676:790.

> Step 5: Calculate expenditure change

In this step, the new household expenditure on travel (i.e. after the policy under assessment is implemented)
is compared to the old household expenditure on travel (i.e. before the policy under assessment is
implemented). Calculations are made in Calcs-AffordIndiv(Transport) rows 676:790.

Box 87 Calculate expenditure change

Calculation uses the following inputs:
- Counterfactual travel costs per household — calculated in step 1 - Calcs-AffordIndiv(Transport) rows 294:393
- Scenario travel costs — calculated in step 4 - Calcs-AffordIndiv(Transport) rows 555:673.

The counterfactual travel costs are subtracted from the scenario travel costs so that only the change as a result of the policy is determined.
The calculation is repeated for transport mode (i.e. petrol car, diesel car, electric car, bus and rail) and each uncertainty scenario separately:

- Central scenario - Calcs-AffordIndiv(Transport) rows 690:721
- Low scenario - Calcs-AffordIndiv(Transport) rows 723:754
- High scenario - Calcs-AffordIndiv(Transport) rows 756:787

Central

Mode Quintile 2015 2016 2017 2018 2019 2020
Al - - - - - -

1st

Petrol car 2nd

3rd

4th

5th

Al

1st

Diesel car 2nd

3rd

4th

5th

All

1st

Electric car 2nd

3rd

4th

5th

All

1st

2nd

3rd

4th

5th

All

st

Rall 2nd

3rd

4th

[5th

This calculation feeds into Calcs-AffordIndiv(Transport) step 6 in rows 793:905 and step 7 in rows 908:938.
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> Step 6: Calculate percentage expenditure change on counterfactual

This step calculates the percentage change in expenditure, relative to the counterfactual expenditure per
mode of transport and quintile. Calculations are made in AffordIndiv (Transport) rows 793:905.

Box 88 Calculate percentage expenditure change on counterfactual

Calculation uses the following inputs:
- Counterfactual travel costs per household — calculated in step 1 - Calcs-AffordIndiv(Transport) rows 294:393
- Expenditure change — calculated in step 5 - Calcs-AffordIndiv(Transport) rows 676:790

The annual expenditure change per household are divided by the Counterfactual travel costs. The calculation is repeated for each transport
mode and uncertainty scenario to provide the percentage expenditure change on counterfactual.

- Central scenario - Calcs-AffordIndiv(Transport) rows 806:837
- Low scenario - Calcs-AffordIndiv(Transport) rows 839:870
- High scenario - Calcs-AffordIndiv(Transport) rows 827:903

Central

Mode Quintile 2015 2016 2017 2018 2019 2020
Al 0% 0% 0% 0% 0% 0%
Ist 0% 0% 0% 0% 0% 0%
2nd 0% 0% 0% 0% 0% 0%
Petrol car 3rd 0% 0% 0% 0% 0% 0%
ath 0% 0% 0% 0% 0% 0%
5th 0% 0% 0% 0% 0% 0%
Al 0% 0% 0% 0% 0% 0%
Ist 0% 0% 0% 0% 0% 0%
2nd 0% 0% 0% 0% 0% 0%
Diesel car 3rd 0% 0% 0% 0% 0% 0%
ath 0% 0% 0% 0% 0% 0%
[5th 0% 0% 0% 0% 0% 0%
Al
1st
2nd
Electric car 3rd
ath
5th
Al 0% 0% 0% 0% 0% 0%
1st 0% 0% 0% 0% 0% 0%
Bus 2nd 0% 0% 0% 0% 0% 0%
3rd 0% 0% 0% 0% 0% 0%
ath 0% 0% 0% 0% 0% 0%
5th 0% 0% 0% 0% 0% 0%
Al 0% 0% 0% 0% 0% 0%
Ist 0% 0% 0% 0% 0% 0%
Rl 2nd 0% 0% 0% 0% 0% 0%
3rd 0% 0% 0% 0% 0% 0%
ath 0% 0% 0% 0% 0% 0%
5th 0% 0% 0% 0% 0% 0%

> Step 7: Total expenditure change per average household by quantile

In this step, total change in energy expenditure is summed for an average household per quantile.
Calculations are made in Calcs-AffordIndiv(Transport) rows 908:938.

Box 89 Calculate the total expenditure change per average household by quantile

Calculation uses the following inputs:
- Expenditure change — calculated in step 5 - Calcs-AffordIndiv(Transport) rows 676:790

All transport mode is summed to calculate the total expenditure change after implementation of the policy for each average household per
quantile. The calculation is repeated for each uncertainty scenario.
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Box 89 Calculate the total expenditure change per average household by quantile

Scenario Quintile

2015

2016

2017

Al

1st

Central 2nd

3rd

4th

5th

Al

1st

2nd

3rd

4th

5th

Al

1st

High 2nd

3rd

4th

5th

This calculation feeds into Calcs-AffordIndiv(Transport) step 8 in rows 941:973.

> Step 8: Calculate the percentage change on expenditure to counterfactual by quintile

In this step, the percentage change in expenditure relative to the counterfactual by income quintile is

calculated. This is applied to the sum of household expenditure for each year. Calculations are made in

Calcs-Affordindiv (Transport) rows 941:973.

Box 90 Calculate the percentage change on expenditure to counterfactual by quintile

Calculation uses the following inputs:

- Counterfactual travel costs per household — calculated in step 1 - Calcs-Affordindiv(Transport) rows 294:393

- Total expenditure change per average household by quantile — calculated in step 7 - Calcs-AffordIndiv(Transport) rows 908:938

The total expenditure change per average household by quantile is divided by the sum of all counterfactual costs of transport mode per
household quintile. The calculation is repeated for each uncertainty scenario. Results are expressed as a percentage.

Scenario Quintile

2015

2016

2017

2018

2019

2020

Al

0%

0%

0%

0%

0%

0%

1st

0%

0%

0%

0%

0%

0%

2nd

0%

0%

0%

0%

0%

0%

Central
3rd

0%

0%

0%

0%

0%

0%

4th

0%

0%

0%

0%

0%

0%

5th

0%

0%

0%

0%

0%

0%

All

0%

0%

0%

0%

0%

0%

1st

0%

0%

0%

0%

0%

0%

2nd

0%

0%

0%

0%

0%

0%

Lo
W 3rd

0%

0%

0%

0%

0%

0%

4th

0%

0%

0%

0%

0%

0%

5th

0%

0%

0%

0%

0%

0%

Al

0%

0%

0%

0%

0%

0%

1st

0%

0%

0%

0%

0%

0%

2nd

0%

0%

0%

0%

0%

0%

High
& 3rd

0%

0%

0%

0%

0%

0%

4th

0%

0%

0%

0%

0%

0%

5th

0%

0%

0%

0%

0%

0%

This table is not carried forward to the results tab but provides useful information to the model user (i.e. see which income quintiles will incur

in a cost over 10% against the counterfactual, as recommended by WebTAG).

» Step 9: Calculate the percentage change on expenditure to income

In this step, the counterfactual travel costs per household are compared to the average annual income per
household in each income quintile. Calculations are made in Calcs-AffordIndiv(Transport) rows 976:1005.
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Box 91 Calculate the percentage change on expenditure to income

Calculation uses the following inputs:
- Counterfactual travel costs per household — calculated in step 1 - Calcs-AffordIndiv(Transport) rows 294:393
- Annual household disposable income per quintile — fixed input shown in Calcs-AffordIndiv(Transport) rows 276:285

In the calculation, the counterfactual travel costs per household are divided by the average annual household’s disposal income. The
calculation is repeated for each uncertainty scenario. Results are expressed as a percentage of disposable income that counterfactual travel
would cost per household.

Scenario Quintile 2015 2016 2017 2018 2019 2020
1st 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2nd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Central 3rd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1st 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2nd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Low 3rd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1st 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2nd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High 3rd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

This calculation provides one of the outputs for this assessment and feeds into the annual costs and benefit Results-AffordIndiv sheet for
percentage of change in annual travel expenditure over disposable income in rows 48:80

» Step 10: Calculate the affordability of capital expenditure

This step calculates the capital costs expected to be incurred by a household to achieve compliance with the
policy and the affordability for each income quintile. Although not restricted to it, this step was developed to
assess the affordability of car scrappage schemes and similar policies. Calculations are made in Calcs-
AffordIndiv (Transport) rows 1008:1089.

Box 92 Calculate the affordability of capital expenditure

Calculation uses the following inputs:
- Age of cars affected by policy — fixed input shown in in Calcs-AffordIndiv(Transport) rows 16:18
- Capital cost per household in policy implementation year — fixed input shown in Calcs-AffordIndiv(Transport) rows 39:48

- Proportion of vehicles by vehicle age and household income quintile; England, 2013 — fixed input shown in Calcs-AffordIndiv(Transport)
rows 5:14

- Proportion of petrol to diesel vehicles ownership by income quintile, 2013 — fixed input shown in Calcs-AffordIndiv(Transport) rows 22:37
- Average car liftime in the absence of measure/policy — Calcs-AffordIndiv(Transport) Cell D20
- Annual household disposable income per quintile — fixed input shown in Calcs-AffordIndiv(Transport) rows 276:285

The principle behind this assessment is the fact that if households buy a car before the lifespan of their old car has expired, in the long run
they will buy a higher number of cars. If we divide the cost of a car by its lifetime, we get the cost per car-year. For example, if a household
spend £13,000 in a car meant to last 13 years, the cost of a car-year will be £1,000. Therefore, if they buy a new car before the lifespan of
the car has been reached they will be losing a number of car-years. Following the same example, if a household discard their car after 9
years, the cost of early buying will be (13-9 years = 4 years x £1,000 per car-year = £4,000). This capital cost of early buying is assumed to
be paid in the first year of the policy implementation.

The input for the average car lifetime in the absence of measure/policy was set by the user in the Control-Affordindiv sheet, cell C66. An
example of the calculation table of additional cost of early buying of cars can be found below.

Additional cost of early buying a new car (£) Age of the car: 0 2 4 6 8 10 13
Petrol Central 0 0 0 0 3846 2308 0
Low 0 0 0 0 3077 1846 0
High 0 0 0 0 5000 3000 0
Diesel Central 0 0 0 0 4615 2769 0
Low 0 0 0 0 3462 2077 0
High 0 0 0 0 7692 4615 0

Additional cost of early purchase in an average household per quantile and car type (£) compares the proportion of vehicles by age and
ownership with the age of the cars as calculated in the previous calculation above. This was conducted for all uncertainty scenarios.
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Box 92 Calculate the affordability of capital expenditure

Central scenario

Additional cost of early purchase in an average household per quantile and car type (£) Up to 2 years |Over 2 to 4 y|Over 4 to 6 y|Over 6 to 8 y|Over 8 to 10 |Over 10 to 1JOver 13 year:
All 0 0 0 0 611 410 0
1st 0 0 0 0 651 490 0

Petrol 2nd 0| 0 0 0| 657 472 0|
3rd 0| 0 0 0| 662! 469 )
4th 0| 0 0 0| 605! 407 )
5th 0| 0 8] 0| 528 288 )
All 0| 0 0 ) 733 492 0|
1st 0| 0 0 ) 782 588 0|

Diesel 2nd 0| 0 0 0| 788! 567 0|
3rd 0| 0 0 0| 795 563 0|
4th 0 0 0 0 726 488 0
5th 0 0 0 0 634 346 0

The information calculated in previous tables are then combined into this table as shown below. The data for petrol or diesel are aggregate
and then the information is compared with each income quantile

Additional cost of early purchase in an average household per quantile (£)

2020 Ownership ratio Average additional cost per income
category, weighted by car type being
Averagg annual replaced
Income level expenqnure on Petrol car Diesel car .
wehicles Central Low High

All income levels 1,097 69% 31% 1,083 848 1,545
Lowest real income level 203 71% 29% 1,207 946 1,714
Second level 450 73% 27% 1,191 934 1,683
Third level 1,089 74% 26% 1,191 935 1,680
Fourth level 1,394 68% 32% 1,075 841 1,538
Highest real income level 2,353 64% 36% 876 683 1,268

Weighted cost as percentage of annual |Average additional cost per income category
household disposable income in NPV
Central Low High Central Low High

3% 3% 5% 912 714 1,301

12% 9% 17% 1,017 797 1,443

6% 5% 9% 1,003 786 1,417

4% 3% 6% 1,003 787 1,415

3% 2% 4% 905 708 1,295

1% 1% 2% 737 575 1,068

This calculation provides one of the outputs for this assessment and feeds into the annual costs and benefit Results-AffordIndiv sheet.

Assessment of policies affecting domestic fuel use

Calculations for this impact are undertaken in Calcs-Affordindiv (Domestic). Rows 3:106 contain summary
of all inputs (both user and fixed) required for the assessment. The calculation is undertaken in the following

steps:

» Step 1: Calculate counterfactual energy costs

In order to understand the cost to each household quintile of a policy’s implementation, the quintile’s mean
fuel expenditure is required, if the policy were not implemented. These are the ‘counterfactual energy costs’.
Calculations are undertaken in Calcs-AffordIndiv (Domestic) rows 110:148.
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Box 93 Calculate counterfactual energy costs

Calculation uses the following inputs which are multiplied by each other:

- Household annual average consumption of electricity, gas and other fuels per income quintiles — Calcs-AffordIndiv(Domestic) rows 41:48.
- Retail energy price projections for the residential sector — Calcs-AffordIindiv(Domestic) rows 50:57

- Projected change in energy demand compared to 2013 — Calcs-AffordIindiv(Domestic) rows 59:67

- Percentage of household energy used for the purpose specified by the user in Inputs-Affordindiv (row 284) and aggregated and
summarised in Calcs-AffordIndiv(Domestic) rows 71:75.

In the calculation, the annual household energy consumption is adjusted for each year of the appraisal period by change in future energy
demand. This allows adjusting the future energy costs per household for changes that are expected to happen under the business as usual
(without additional policy in place).

The calculation is undertaken for each fuel type, each income quintile and each year of the assessment.

Fuel Quintile 2015 2016 2017 2018 2019 2020 2021 2022
1st 169.3 177.1 185.8 185.9 197.4 196.4 206.3 213.0
2nd 186.1 194.6 204.2 204.3 217.0 215.8 226.7 234.1
Electricty 3rd 198.7 207.7 218.0 218.1 231.6 230.4 242.0 249.9
4th 2121 221.8 232.7 232.8 247.3 246.0 258.3 266.8
5th 247.3 258.6 2713 2714 288.3 286.8 301.2 3111
1st 391.3 395.8 409.9 409.3 405.7 395.9 413.5 4175
2nd 468.7 474.1 491.0 490.4 486.0 474.2 495.4 500.1
Gas 3rd 495.2 500.9 518.8 518.1 513.4 501.0 523.4 528.4
4th 542.1 548.3 567.9 567.1 562.0 548.4 572.9 578.4
5th 637.8 645.2 668.2 667.3 661.3 645.3 674.1 680.6
1st 211 18.4 16.6 15.0 13.5 11.9 10.8 9.5
2nd 13.8 121 10.9 9.8 8.9 7.8 7.1 6.2
Coal 3rd 21.7 18.9 17.2 154 14.0 12.3 111 9.8
4th 26.3 23.0 20.8 18.7 16.9 14.9 13.5 11.9
5th 51.4 44.8 40.6 36.5 33.0 29.1 26.4 23.2
1st 12.4 11.5 11.7 11.6 11.7 11.6 12.2 12.1
2nd 8.2 75 7.6 7.6 7.7 7.6 8.0 7.9
Oil 3rd 128 119 12.0 12.0 12.1 12.0 12.5 12.4
4th 15.6 144 14.6 14.5 14.7 14.6 15.2 15.1
5th 30.3 28.0 28.4 28.3 28.6 28.4 29.7 29.4

Results of this calculation feed into Calcs-AffordIindiv(Domestic) step 5 in rows 352:433, Step 6 in rows 436:469, Step 7 in rows 472:499,
Step 8 in rows 502:531 and Step 9 in rows 534:563.

> Step 2: Calculate scenario energy consumption per household

In this step, the new energy consumption per household (i.e. after the policy under assessment is
implemented) is calculated. Calculation is undertaken in Calcs-Affordindiv (Domestic) rows 150:233.
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Box 94 Calculate scenario energy consumption per household

Calculation uses the following inputs which are multiplied by each other:

- Change in energy consumption per household for each fuel type - Calcs-AffordIndiv(Domestic) rows 9:23

- Household annual average consumption of electricity, gas and other fuels per income quintiles — Calcs-AffordIndiv(Domestic)rows 41:48.
- Projected change in energy demand compared to 2013 — Calcs-AffordIindiv(Domestic) rows 59:67.

- Percentage of household energy used for the purpose specified by the user in Inputs-Affordindiv (row 284) and aggregated and
summarised in Calcs-AffordIndiv(Domestic) rows 71:75.

In the calculation, the annual household energy consumption is adjusted for each year of the appraisal period by the expected change in
energy consumption as a result of the policy (provided as a user input). Calculations are undertaken for different uncertainty scenarios
separately:

- Central scenario - Calcs-AffordIndiv(Domestic) rows 164:185
- Low scenario - Calcs-AffordIndiv(Domestic) rows 187:208
- High scenario - Calcs-AffordIndiv(Domestic) rows 210:231

The formula follows the following pattern: If the unit of measure is kWh, sum the change in energy consumption per household for each fuel
(user input) plus the household annual average consumption for each fuel (baseline energy consumption — fixed input). If the unit is %,
multiply the % increase in consumption by the baseline energy consumption. In either case, this step of the equation provides us with the
energy consumed by fuel per household after applying user inputs. Then this is multiplied by the percentage of energy affected by the policy
(e.g. if the policy only affects energy used in heating) as specified by the user in Inputs-Affordindiv (row 284) and aggregated and
summarised in Calcs-AffordIndiv(Domestic) rows 71:75. Finally this is multiplied by the projected change in energy demand compared to

2013.

Fuel Quintile 2015 2016 2017 2018 2019 2020
1st 501.9 524.8 550.6 550.9 585.1 582.1
2nd 551.6 576.8 605.1 605.4 643.1 639.7
Electricity 3rd 588.8 615.7 646.0 646.3 686.5 683.0
4th 628.6 657.3 689.6 689.9 732.9 729.1
5th 732.9 766.4 804.1 804.5 854.5 850.1
1st 442.0 447.1 463.0 462.4 458.2 447.2
2nd 529.4 535.6 554.7 553.9 548.9 535.7
Gas 3rd 559.4 565.8 586.0 585.2 580.0 565.9
4th 612.3 619.4 641.5 640.6 634.9 619.5
5th 720.5 728.8 754.8 753.8 747.0 729.0
1st 49.6 43.3 39.2 35.2 31.9 28.1
2nd 325 28.4 25.7 23.1 20.9 18.4
Coal 3rd 51.1 44.6 40.4 36.3 32.8 28.9
4th 62.0 54.1 49.0 44.0 39.8 35.1
5th 120.9 105.4 95.5 85.9 77.6 68.4
1st 131 121 12.2 12.2 12.3 12.2
2nd 8.6 7.9 8.0 8.0 8.1 8.0
Oil 3rd 135 124 12.6 12.6 12.7 12.6
4th 16.3 15.1 15.3 15.2 154 153
5th 31.8 29.4 29.8 29.7 30.0 29.8

This calculation feeds into Calcs-AffordIndiv(Domestic) Step 4 rows 268:349.

» Step 3: Calculate scenario energy prices

In this step, the new energy prices (i.e. after the policy under assessment is implemented) are calculated.

Calculations are made in Affordindiv (Domestic) rows 237:264.
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Box 95 Calculate scenario energy prices

Calculation uses the following inputs which are multiplied by each other:
- Change in domestic fuel prices due to the application of the policy/measure - Calcs-AffordIndiv(Domestic) rows 9:23 (i.e. user input)
- Retail energy projections - Calcs-AffordIndiv(Domestic) rows 50:57

In the calculation, the household energy prices per unit of energy are adjusted by the expected changes in energy prices as a result of the
policy. Calculations are undertaken for each fuel type (electricity, gas, coal, oil) under each uncertainty scenario.

2015 2016 2017 2018 2019 2020 2021
Electricity Central 0.08 0.08 0.09 0.09 0.10 0.10 0.10
Low 0.03 0.03 0.04 0.04 0.04 0.04 0.04
High 0.11 0.12 0.13 0.13 0.13 0.13 0.14
Gas Central 0.02 0.03 0.03 0.03 0.03 0.02 0.03
Low 0.01 0.01 0.01 0.01 0.01 0.01 0.01
High 0.03 0.04 0.04 0.04 0.04 0.03 0.04
Coal Central 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Low 0.01 0.01 0.01 0.01 0.01 0.01 0.01
High 0.04 0.04 0.04 0.04 0.04 0.04 0.04
ail Central 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Low 0.01 0.01 0.01 0.01 0.01 0.01 0.01
High 0.04 0.04 0.04 0.04 0.04 0.04 0.04

This calculation feeds into Calcs-AffordIndiv(Domestic) Step 4 rows 268:349.

» Step 4: Calculate scenario energy costs

In this step, the new household expenditure on energy (i.e. after the policy under assessment is
implemented) is calculated. Calculations are made in Affordindiv(Domestic) rows 268:349.

Box 96 Calculate scenario energy costs

Calculation uses the following inputs which are multiplied by each other:

- Scenario energy consumption — calculated in step 2 - Calcs-AffordIndiv(Domestic) rows 150:233.
- Scenario energy prices - calculated in step 3 - Calcs-AffordIndiv(Domestic) rows 237:264.

The calculation is repeated for each fuel type and each uncertainty scenario.

Central Scenario

Fuel Quintile 2015 2016 2017 2018 2019 2020
1st 45.2 48.2 51.2 51.6 55.0 55.0
2nd 49.7 53.0 56.3 56.8 60.4 60.4
Electricity 3rd 53.1 56.6 60.1 60.6 64.5 64.5
4th 56.6 60.4 64.2 64.7 68.9 68.8
5th 66.0 70.4 74.8 75.4 80.3 80.2
1st 104.2 111.7 116.1 114.0 111.3 111.0
2nd 124.9 133.8 139.0 136.6 133.3 133.0
Gas 3rd 131.9 141.4 146.9 144.3 140.8 140.5
4th 144.4 154.8 160.8 157.9 154.2 153.8
5th 169.9 182.1 189.2 185.8 181.4 181.0
1st 6.9 7.0 7.0 7.1 7.1 7.1
2nd 4.5 4.6 4.6 4.6 4.7 4.7
Coal 3rd 7.1 7.2 7.3 7.3 7.3 7.4
4th 8.7 8.7 8.8 8.9 8.9 8.9
5th 16.9 17.0 17.2 17.3 17.3 174
1st 3.0 2.9 2.9 2.9 2.9 3.0
2nd 2.0 1.9 1.9 1.9 1.9 2.0
Oil 3rd 31 3.0 3.0 3.0 3.0 3.1
4th 3.7 3.6 3.6 3.6 3.7 3.7
5th 7.3 7.1 7.0 7.1 7.1 7.3

This calculation feeds into Calcs-AffordIndiv(Domestic) Step 5 rows 352:433.

> Step 5: Calculate expenditure change
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In this step, the new household expenditure on energy (i.e. after the policy under assessment is
implemented) is compared to the old household expenditure on energy (i.e. before the policy under
assessment is implemented). Calculations are made in Affordindiv(Domestic) rows 352:433.

Box 97 Calculate expenditure change

Calculation uses the following inputs:
- Counterfactual energy costs— calculated in step 1 - Calcs-AffordIndiv(Domestic) rows 110:148.
- Scenario energy costs - calculated in step 4 - Calcs-AffordIndiv(Domestic) rows 268:349.

The counterfactual energy costs are subtracted from the scenario energy costs so that only a change as a result of the policy is determined.
The calculation is repeated for each fuel type and each uncertainty scenario.

Central Scenario

Fuel Quintile 2015 2016 2017 2018 2019 2020
1st -124.1 -128.9 -134.5 -134.2 -142.5 -141.5
2nd -136.4 -141.6 -147.8 -147.5 -156.6 -155.5
Electricity 3rd -145.6 -151.2 -157.8 -157.5 -167.1 -166.0
4th -155.5 -161.4 -168.5 -168.1 -178.4 -177.2
5th -181.3 -188.2 -196.5 -196.0 -208.0 -206.6
1st -287.0 -284.1 -293.8 -295.4 -294.4 -284.8
2nd -343.8 -340.3 -352.0 -353.8 -352.6 -341.2
Gas 3rd -363.3 -359.5 -371.9 -373.8 -372.6 -360.5
4th -397.6 -393.6 -407.1 -409.2 -407.8 -394.6
5th -467.9 -463.1 -479.0 -481.5 -479.9 -464.3
1st -14.1 -11.4 -9.6 -7.9 -6.4 -4.8
2nd -9.3 -7.5 -6.3 -5.2 -4.2 -3.1
Coal 3rd -14.6 -11.7 -9.9 -8.1 -6.6 -4.9
4th -17.7 -14.2 -12.0 -9.9 -8.0 -6.0
5th -34.5 -27.8 -23.4 -19.2 -15.6 -11.7
1st -9.4 -8.6 -8.8 -8.7 -8.8 -8.7
2nd -6.2 -5.6 -5.8 -5.7 -5.8 -5.7
Oil 3rd -9.7 -8.9 -9.1 -9.0 -9.1 -8.9
4th -11.8 -10.8 -11.0 -10.9 -11.0 -10.8
5th -23.0 -21.0 -21.4 -21.3 -21.5 -21.1

This calculation feeds into Calcs-AffordIndiv(Domestic) Step 6 rows 436:469

> Step 6: Calculate percentage expenditure change on counterfactual

In this step, the change in energy expenditure per household (as calculated in step 5 above) is compared to
the old household expenditure on energy (i.e. before the policy under assessment is implemented).
Calculations are made in AffordIndiv(Domestic) rows 436:469.

Box 98 Calculate percentage expenditure change on conterfactual

Calculation uses the following inputs:
- Counterfactual energy costs— calculated in step 1 - Calcs-AffordIndiv(Domestic) rows 110:148.
- Change in energy costs per household - calculated in step 5 - Calcs-AffordIndiv(Domestic) rows 352:433.

The changes in energy costs per household are divided by the Counterfactual energy costs. The calculation is repeated for each fuel type
and each uncertainty scenario. The percentage change is the same across the income quintiles.

Central Scenario

Fuel 2015 2016 2017 2018 2019 2020

Electricity 140% 148% 138% 125% 125% 125%
Gas 125% 140% 155% 125% 125% 125%
Coal 125% 140% 155% 125% 125% 125%
Oil 125% 140% 155% 125% 125% 125%

> Step 7: Total expenditure change per average household by quantile




-

In this step, the change in energy expenditure per household is summed and compared to the counterfactual
expenditure cost to each household quintile to provide the total change in energy expenditure after the policy
under assessment is implemented. Calculations are made in Affordindiv(Domestic) rows 472:499.

Box 99

Calculate the total expenditure change on average household by quantile

Calculation uses the following inputs:

is repeated for each uncertainty scenario.

- Counterfactual energy costs— calculated in step 1 - Calcs-AffordIndiv(Domestic) rows 110:148.
- Change in energy costs per household - calculated in step 5 - Calcs-AffordIndiv(Domestic) rows 352:433.
The change in energy costs per household are summed with the counterfactual energy costs per average annual household. The calculation

Scenario Quintile 2015 2016 2017 2018 2019 2020
1st 13334 1,480.0 1557.1 1,325.9 1,359.4 1,336.9
2nd 14854 | 1,654.2 1,747.0 1,488.1 1,526.2 1,502.3

Central 3rd 1,604.3 [ 1,783.3 1,881.9 1,600.6 1,640.0 1,613.1
4th 1,743.3| 1,936.7 2,045.5 1,737.3 1,778.7 1,748.7
5th 2,117.6 | 2,3434 2,473.7 2,092.4 2,136.5 2,096.6

This calculation provides one of the outputs for this assessment and feeds into Calcs-AffordIndiv(Domestic) sheet step 8 in rows 502:531
and Step 9 in rows 534:563 and into the discounted calculation conducted in Calcs-AffordIndiv(Domestic) rows 649:664.

> Step 8: Calculate the percentage change on expenditure to counterfactual by quintile

In this step, the total expenditure change (as calculated in step 7 above) in energy is compared to the

counterfactual expenditure cost to each household quintile of a policy’s implementation. Calculations are

made in AffordIndiv(Domestic) rows 502:531.

Box 100

Calculate the percentage change on expenditure to counterfactual

Calculation uses the following inputs:

calculation is repeated for each uncertainty scenario.

- Counterfactual energy costs— calculated in step 1 - Calcs-AffordIndiv(Domestic) rows 110:148.
- Total expenditure change — calculated in step 7 - Calcs-AffordIndiv(Domestic) rows 472:499.

The total expenditure change in energy costs per household are divided by the counterfactual energy costs per household quintile. The

Scenario Quintile 2015 2016 2017 2018 2019 2020
1st 132.5%| 144.1% 146.2% 125.0% 125.0% 125.0%
2nd 132.4%| 144.0% 146.4% 125.0% 125.0% 125.0%
Central 3rd 132.3%| 144.0% 146.5% 125.0% 125.0% 125.0%
4th 132.1%| 143.9% 146.6% 125.0% 125.0% 125.0%
5th 131.8%| 143.8% 146.9% 125.0% 125.0% 125.0%

> Step 9: Calculate the percentage change on expenditure to income

Step 9 compares the total expenditure change (as calculated in step 7) to the counterfacutal expenditure

cost to each household over annual disposable income per quintile of a policy’s implementation. Calculations

are made in AffordIndiv(Domestic) rows 534:563.
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Box 101 Calculate the percentage change on expenditure to income

Calculation uses the following inputs:

- Counterfactual energy costs— calculated in step 1 - Calcs-AffordIndiv(Domestic) rows 110:148.

- Total expenditure change — calculated in step 7 - Calcs-AffordIndiv(Domestic) rows 472:499.

- Annual household disposable income per quintile - fixed input shown in Calcs-AffordIindiv(Domestic) rows 83:91.

The total expenditure and energy costs per household are divided by the average annual household’s disposal income. The calculation is
repeated for each uncertainty scenario.

Scenario Quintile 2015 2016 2017 2018 2019 2020
1st 13.1% 14.6% 15.4% 13.1% 13.4% 13.2%
2nd 7.6% 8.5% 8.9% 7.6% 7.8% 7.7%
Central 3rd 5.8% 6.5% 6.9% 5.8% 6.0% 5.9%
4th 4.6% 5.2% 5.5% 4.6% 4.7% 4.7%
5th 3.3% 3.6% 3.8% 3.2% 3.3% 3.2%
1st 4.4% 4.5% 5.9% 4.6% 4.7% 4.6%
2nd 2.5% 2.6% 3.4% 2.7% 2.7% 2.7%
Low 3rd 1.9% 2.0% 2.6% 2.1% 2.1% 2.1%
4th 1.5% 1.6% 2.1% 1.6% 1.7% 1.6%
5th 1.1% 1.1% 1.4% 1.1% 1.2% 1.1%
1st 22.0% 23.4% 29.6% 19.8% 20.3% 19.9%
2nd 12.9% 13.7% 17.0% 11.5% 11.8% 11.6%
High 3rd 9.9% 10.5% 13.1% 8.8% 9.0% 8.9%
4th 7.9% 8.4% 10.5% 7.0% 7.2% 7.1%
5th 5.5% 5.8% 7.4% 4.9% 5.0% 4.9%

This calculation provides one of the outputs for this assessment and feeds into the annual costs and benefits of the Results-AffordIndiv
sheet for percentage of change in domestic energy expenditure over disposable income (transitional and annual) in rows 160:222.

» Step 10: Distribute capital transitional cost across the years

Step 10 here calculates the distributed capital transitional cost of each household to achieve compliance with
the policy implemented across the relevant number of years. Calculations are made in
AffordIindiv(Domestic) rows 566:595.

Box 102 Calculate the distribute capital transitional cost across the years

Calculation uses the following inputs:
- Years over which capital cost is annualised - fixed input shown in Calcs-AffordIndiv(Domestic) rows 84:90

- Capital cost per household (assumed in the first year of policy/measure) (£) - fixed input shown in Calcs-AffordIndiv(Domestic) rows
78:82.

The capital cost (expenditure) per household are assumed to be paid over number of years after the policy implementation. The distributed
capital costs is calculated by dividing the capital costs per household over which the number of years the capital cost is annualised. Under
the uncertainty scenarios, number of years assumed may vary. This is reflected in the calculation for each scenario.

Scenario Quintile 2015 2016 2017 2018 2019 2020
1st - - - - - 667
2nd - - - - - 667
Central 3rd - - - - - 667
4th - - - - - 667
5th - - - - - 667
1st - - - - - 1,500
2nd - - - - - 1,500
Low 3rd - - - - - 1,500
4th - - - - - 1,500
5th - - - - - 1,500
1st - - - - - 600
2nd - - - - - 600
High 3rd - - - - - 600
4th - - - - - 600
5th - - - - - 600

This calculation provides one of the outputs for this assessment and feeds into Step 11 in rows 598:627 and discounted calculation
conducted in the sheet Calcs-AffordIndiv(Domestic) rows 669:384.
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> Step 11: Calculate the affordability of capital expenditure

In this step, the table calculates the yearly percentage capital expenditure per household by average
disposable income following policy implementation. Calculations are made in AffordIndiv(Domestic) rows
598:627.

Box 103 Calculate the affordability of capital expenditure

Calculation uses the following inputs:
- Distribute capital transitional cost across the years — calculated in step 10 - Calcs-AffordIndiv(Domestic) rows 566:595.
- Annual household disposable income per quintile — fixed input shown in Calcs-AffordIndiv(Domestic) rows 92:100.

The affordability of capital expenditure is conducted by comparing the distributed capital transitional cost paid by households across relevant
years in order to achieve compliance with the policy with the annual household disposable income per quintile. The average disposal
income per household in each income quintile is divided by the distributed capital transitional cost across the years for each uncertainty
scenario. Results are expressed as a percentage.

Scenario Quintile 2015 2016 2017 2018 2019 2020
1st 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2nd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Central 3rd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1st 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2nd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Low 3rd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1st 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2nd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High 3rd 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5th 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

This calculation provides one of the outputs for this assessment and feeds into the capital transitional costs and benefits of the Results-
AffordIndiv sheet for percentage of change in domestic energy expenditure over disposable income (transitional and annual) in rows
160:222

10.4 Results-affordindiv and results-summary

Changes associated with “transport” and “domestic” expenditure are calculated in sheets (Calcs-
AffordIndiv (Transport) and Calcs-Affordindiv (Domestic) over a selected number of years from the start
of the policy/measure implementation. Calculations for discounted change in expenditure are undertaken
within the outputs tables, Calcs-AffordIindiv (Transport) rows 1092:1141 and Calcs-

AffordIndiv (Domestic) rows 630:686 for “transport” and “domestic” respectively.

Box 104 Discount change to “transport” and “domestic” expenditure over the appraisal period

The final outputs presented in the Calcs-AffordIndiv(Transport) and Calcs-AffordIndiv(Domestic) sheets provides the data on the change
of ‘transport” and “domestic” expenditure after the implementation of the policy/measure over the appraisal period. The calculated discounted
costs for the change in “transport” and “domestic” expenditure uses the relevant discount rate from the control panel.

Uncertainty is carried through the calculations. This is done using two parallel systems:

e Calculations are done for the three uncertainty scenarios (low, medium and high) as provided by the user.

e A gualitative scoring system considers the uncertainty of fixed inputs (and the user inputs if no low and high values are
entered).
Change in “transport” expenditure (rows 1092:1141)

In the first final output table, total change in travel expenditure per household for annual costs (as calculated in Calcs-
AffordIndiv(Transport) sheet - step 7) are discounted and deflated for each income quintile and different uncertainty scenarios.

The reference year and the GDP deflator inputs for the different uncertainty scenarios for the discounted cost of the annual and capital
transitional change in “transport” expenditure is fed from the GDP deflator fixed input table - Calcs-AffordIndiv(Transport) sheet in rows
287:290
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Box 104 Discount change to “transport” and “domestic” expenditure over the appraisal period

Final impact output

Description: Change in travel expenditure per household is discounted and deflated (annual and transition costs separately)
Inflation: Input Year Value Uncertainty score
GDP deflator (2013 = 100) 2013, 100.0 2
GDP deflator (2013 = 100) 2014 102.0|
Discount rate
Step outputs: Output Units
Discounted value of change in travel expenditure per household £ 2014
Discounted value of capital transition costs £ 2014
2015 2016 2017 2018 2019 2020
[Discount factor | 1.0000] 0.9662] 0.9335] 0.9019] 0.8714] 0.8420|
Final output 1: Annual travel expenditure change Quintile 2015 2016 2017 2018 2019 2020
1st 126 121 117 114 111 108
2nd 108 103 100 97 95 93
Central 3rd 104 100 97 95 92 90
annual cost due to fuel change 4th 110 106 102 100 97 95
|5th 132 126 122 119 116 113
1st 55 53 51 50 48 47
2nd 48 46 45 43 42 41
Low 3rd 46 45 43 42 41 40
4th 49 48 46 45 43 42
|5th 58 56 54 52 51 49
1st 250 243 237 231 225 219
2nd 219 213 208 204 199 194
High 3rd 214 209 204 199 195 191
4th 227 222 217 212 208 203
|5th 267 261 255 249 243 238

Final output table 2 calculates the total capital investment by aggregating the cost of early purchase with the cost of the car. The total capital
investment are then compared with the annual household disposable income to provide the weighted cost in percentage.

Total capital investment: Additional cost of early purchase + cost of the car

2020 Total capital investment in 2020 Weighted cost as percentage of annual Total capital investment in NPV
household disposable income

Income level Central Low High Central Low High Central Low High

All income levels 11,694.84 9,154 16,687 37% 29% 52% 9,847 7,707 14,050
Lowest real income level 11,782 9,234 16,727 116% 91% 165% 9,921 7,775 14,084
Second level 11,736 9,207 16,590 60% 47% 85% 9,881 7,752 13,968
Third level 11,719 9,199 16,527 43% 34% 60% 9,867 7,745 13,916
Fourth level 11,706 9,156 16,745 31% 24% 45% 9,856 7,709 14,098
Highest real income level 11,599 9,045 16,801 18% 14% 26% 9,766 7,615 14,146

For the total capital investment in NPV, an INDEX MATCH function is used to pick up appropriate discount factor from Calcs-
AffordIndiv(Transport) (row 1107) for each year. The discount factor is then multiplied by the Total capital investment in 2020 calculated in
columns D:F in the final output 2 table.

Change in “domestic” expenditure (rows 630:686)

Total change in energy expenditure per household for annual costs (as calculated in Calcs-AffordIndiv(Domestic) sheet - step 7) are
discounted and deflated for each income quintile and different uncertainty scenarios.

The reference year and the GDP deflator inputs for the different uncertainty scenarios for the discounted cost of the annual and capital
transitional change in “domestic” expenditure is fed from the GDP deflator fixed input table - Calcs-AffordIndiv(Transport) sheet in rows
103:106.
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Box 104 Discount change to “transport” and “domestic” expenditure over the appraisal period

Final impact output

Description: Change in energy expenditure is discounted and deflated (annual and transition costs separately)
Units £
Inflation: Input Year Value Uncertainty score
GDP deflator (2013 = 100) 2014] __ 102.00] Z—IT
GDP deflator (2013 = 100) 2014] __ 102.00]
Discount rate
Step outputs: Output Units
Discounted value of change in energy expenditure £ 2014
Discounted value of capital transition costs £ 2014
2015 2016 2017 2018 2019 2020
[Discount factor [ 1.0000] 0.9662] 0.9335] 0.0019]  0.8714] 0.8420]
Final output 1: Scenario Quintile 2015 2016 2017 2018 2019 2020
1st 69.2 66.2 65.0 61.7 59.9 56.1
2nd 719 69.7 69.0 65.9 64.4 60.7
Central 3rd 81.6 78.5 77.2 735 714 67.1
4th 90.6 86.8 85.3 81.0 78.5 73.6
5th 121.8 115.0 111.6 105.1 101.0 94.1
1st 27.6 27.2 27.2 26.2 25.9 24.6
2nd 31.2 30.8 30.9 29.8 294 27.9
Low 3rd 335 33.1 33.2 32.0 315 29.9
4th 36.5 36.0 36.0 34.7 34.2 325
5th 44.0 43.2 43.2 41.6 40.9 38.8
1st 1135 112.0 112.3 108.3 106.8 101.5
2nd 1284 126.9 127.4 122.9 121.3 115.2
High 3rd 138.0 136.1 136.6 131.7 129.9 1234
4th 150.1 148.0 148.4 143.1 1410 133.9
5th 180.9 177.7 177.9 1713 168.5 159.9
In the final output 2 table, the capital transitional costs (as calculated in Calcs-AffordIndiv(Transport) sheet- step 11) are discounted and
deflated for each income quintile and different uncertainty scenarios.
Final output 2: Scenario Quintile 2015 2016 2017 2018 2019 2020
1st - - - - - 561.3
2nd 561.3
Central 3rd 561.3
4th 561.3
5th 561.3
1st 1,263.0
2nd 1,263.0
Low 3rd 1,263.0
4th 1,263.0
5th 1,263.0
1st 505.2
2nd 505.2
High 3rd 505.2
4th 505.2
5th 505.2

Output qualitative uncertainty score: [

4

the Results-AffordIndiv sheets.

The outputs of this calculation are the discounted costs for each year of the appraisal period for each uncertainty scenario. These feed into

The calculation assessment above (section 9.3) provides the output of the change of transport and domestic

expenditure for individuals following implementation of the policy/measure by cost impact and percentage
impact of each individual household disposable income. The information is fed directly into the Results-

AffordIndiv sheet:

Box 105 Results Affordability for individuals (Transport and Domestic) and Results Summary

Transport

1. Annual costs/benefits due to change in travel expenditure per household in rows 14:46
The discounted annual travel expenditure changes by income quintiles are calculated in annual costs and benefits per household for the

Results-AffordIndiv presents results for the affordability on individuals in “transport” and “domestic” expenditures, split into costs and
benefits, by income quintile and for the assessment years. For each type of expenditure (i.e. transport and domestic), two table of costs
and benefits are provided, one for the change in expenditure (tables 1 and 4) and the second as a percentage change in expenditure over
the individual’s disposable income (tables 2 and 5). Table 3 presents the total capital investment which includes the cost of early purchase
with the cost of the car and provides this in NPV terns. This is also compared with the annual household disposable income for the
weighted percentage cost. A table of total change in household expenditures summing up the impact from “transport” and “domestic”
expenditure in rows 266:328 is provided in table 6. Examples of the six results tables are shown below:
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Box 105 Results Affordability for individuals (Transport and Domestic) and Results Summary

different scenarios. The results presented in the table here are fed from Calcs-AffordIndiv(Transport) sheet rows 1110:1124.

Annual costs/benefits due to change in travel expenditure per household

Units: £ per household Quintile 2015 2016 2017 2018 2019 2020 I 2021 2022 2023 2024 2025 2026 2027
1st mﬂ 105 102 100 97, 94 92 90
2nd 93 90 88 86 84 82 80 78
Central |3rd 90| 88| 86, 84 82, 80, 78 76
4th 95 93 91 89 87 85 83 81
5th 113 111 108] 105] 103 100; 98, 96,
1st 47| 45 44 42 41 40 39, 37,
2nd 41 39 38 37 36 35 34 33
Annual cost  (Low 3rd 40| 38 37 36 35 34 33 32,
4th 42| 41 40 38 37 36 35 34
5th 49| 48 46 45 44 42 41 40
1st 219 214/ 208 203] 198 193 188 183
2nd 194 190 185 181 177 173 169, 165|
High 3rd 191 186 182 178 174 170 166 162
Annual 4th Zﬁ 199 194/ 190] 186 182 178 174
5th 238, 232] 227 222 217, 212 207, 202
travel
expenditure 1st
2nd
Central |3rd
4th
5th
1st
2nd
Annual benefit (Low 3rd
4th
5th
1st
2nd
High 3rd
4th
5th

2. Percentage of change in annual travel expenditure over disposable income in rows 48:80
The results presented in the table here are fed from Calcs-AffordIndiv(Transport) sheet - step 9 rows 989:1003.

Percentage of change in annual travel expenditure over disposable income

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

1.2% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3% 1.3%; 1.3%
0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6%
0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4%
0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%
0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

Units: % of disposable income

Central

Annual cost  |Low

2.5% 2.5% 2.6% 2.6% 2.6% 2.6% 2.7% 2.7% 2.7%

1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.3%

High 0.8% 0.8% 0.8% 0.8% 0.8% 0.9% 0.9% 0.9%! 0.9%!

ex;:‘é?tlure 0.6% 0.6% 0.6% 0.7% 0.7% 0.7% 0.7% 0.7%: 0.7%:

over 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.5% 0.5%! 0.5%!

disposable
income

Central

Annual benefit (Low

High

3. Transitional (capital) costs for households in transport (i.e. scrappage scheme) in rows 83:92
The results presented in the table here are fed from Calcs-Affordindiv(Transport) sheet, “Final output table”, “Additional cost of early
purchase in an average household per quantile (£)” - rows 1079:1087.

Domestic
4. Change in domestic energy expenditure per household (transitional and annual) in rows 96:158

The results presented in the table here are fed from Calcs-AffordIndiv(Transport) sheet rows 650:664.
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Box 105 Results Affordability for individuals (Transport and Domestic) and Results Summary

ge in domestic enerqy expenditure per household (transitional and annual)

Units: £ per household Quintile 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
1st
2nd
Central |3rd
4th
5th
1st
2nd
Transition cost [Low 3rd
4th
5th
1st
2nd
High  [3rd
4th
Costs 5th
1st 56| 56 54 51 51 49 49 48 47
2nd 61 61 59 56 56 54 55 53 52
Central |3rd 67, 67, 65, 62 61 59 59 58 56
4th 74 73 71 67 67 64 65 63 61
5th 94 93 89 84 83 79 79 77 75
1st 25 25 24 23 24 23 23 22 22
2nd 28| 28 28 27 27 26 26 26 25
Annual cost  |Low 3rd 30 30 30 28| 29 28| 28 27 27
4th 32 33 32 31 31 30 :d 30 29
Sth 39) 39) 38| 37, 37, 36 36| 35 35|
st 102 103 101 97 97 95 9% 93 91
2nd 115 116 115 110 111 107 109 106 104
High 3rd 123 125 123 117 118 115 116 113 111
4th 1371 135 133 127 128 124 126 123 120
5th 160 161 158 152 152 148 149 145 143

5. Percentage of change in domestic energy expenditure over disposable income (transitional and annual) in rows 160:222
The results presented in the table here are fed from:
- Calcs-AffordIndiv(Domestic) sheet - step 9 rows 547:561 for annual cost and benefits
- Calcs-AffordIndiv(Domestic) sheet - step 11 rows 611:625 for transitional cost and benefits

Percentage of change in domestic energy expenditure over disposable income (transitional and annual)

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Units: % of disposable income

Central

Transitional cost |Low

High
Costs
0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%! 0.7%:
0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4% 0.4%
Central 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%! 0.3%:

0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.3% 0.3% 0.3%
0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%
0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.2% 0.2%
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%! 0.1%!
1.2% 1.2% 1.3% 1.3% 1.3% 1.3% 1.4% 1.4% 1.4%
0.7% 0.7% 0.7% 0.7% 0.8% 0.8% 0.8% 0.8% 0.8%
0.5% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6% 0.6%
0.4% 0.4% 0.5% 0.4% 0.5% 0.5% 0.5% 0.5% 0.5%
0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3%

Annual cost  |Low

High

Total affordability for individuals
6. Total change in household expenditure per income quintile in rows 225:287

The total change in travel and domestic energy expenditure are summed to provide the total change in household expenditure for
individuals and the results presented are fed from:

- Table 1 - Results-AffordIndiv - Annual costs/benefits due to change in travel expenditure per household in rows 17:46
- Table 3 - Results-AffordIndiv - Transitional (capital) costs for households in transport (i.e. scrappage scheme) in rows 83:92
- Table 4 - Results-AffordIndiv - Change in domestic energy expenditure per household (transitional and annual) in rows 88:92
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Box 105 Results Affordability for individuals (Transport and Domestic) and Results Summary
Total char in household expenditure per income quintile
For scrappage scheme, only the additional cost associated to early purchase of a car is added. NOT the total cost of the car.
Units: £ per household Quintile 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
1st 1,017
2nd 1,003 -
Central |3rd 1,003
4th 905 -
5th 737
st 797 -
2nd 786
Transition cost |Low 3rd 787 ~
4th 708
5th 575 -
1st 1,443
2nd 1,417 -
High 3rd 1,415 -
4th 1,295
5th 1,068 - - - - - - - -
Costs
1st 164 161 157 151 148 144 141 137 134
2nd 153 151 147 142 140 136 135 131 128
Central |3rd 157 155 151 145 143 139 137 133 130
4th 169 166 162 156 154 149 147 143 140
5th 208 204 197 189 186 180 177 172 168
1st 71 70 68 66 65 63 62 60 58
2nd 69 68 66 64 63 61 60 58 57
Annual cost  [Low 3rd 70 69 67 65 64 62 61 59 58
4th 75 74 72 69 68 66 65 64 62
5th 88 87 85 82 80 78 yad 75 73
st 321 316 309 300 295 287 284 276 270
2nd 310 306 300 291 287 280 217 271 265
High 3rd 314 311 305 295 292 284 282 275 269
4th 337 334 327 317 314 306 304 296 290
5th 398 394 385 373 369 359 356 347 340
1st -
2nd
Central (3rd -
4th
5th -
1st
2nd -
Transition ow 3rd
4th -
5th
1st -
2nd
High 3rd
4th -
Benefits 5th
1st
2nd -
Central |3rd
4th -
5th
1st -
2nd -
Annual benefit Low 3rd _
4th -
5th -
1st -
2nd -
High 3rd -
4th -
5th -

The summary of the results for the assessment of affordability for individuals is presented in Results-

Summary.

Box 106

Results-Summary Affordability for individuals

Data is imported from the Results-AffordIndiv sheet — Impact to society/individual — Total change in household expenditure per income
quintile (rows 266:328) where the appraisal years are summed and presented in the Results-Summary rows 101:111 where the net present
value on the costs and benefits as a result of policy/measure implementation for the affordability for individuals are calculated. The figure

below shows an example of the final summary results.

Affordability for individuals

npv per income quintile] Costs Benefits
— — - Total Net Present Value

2014 prices Total Transition Average Annual Total cosls Transition benefit Annual benefit Total benefits

£000s Central Low High Central _[Low High Central _[Low High Central _[Low High __|Central [Low High Central _[Low. High Central_[Low High Comments
1st] 1.0| 038 1.4] 1.6 0.7 32 2.6 5 0| 0| 0 0 0 0| 0.0 0.0 0.0 2.6 2,6|FOT Capitar CoST o ransport T-&. car
2nd| 1.0 0.8| 14 15 0.7] 3.1] 2.5| 15| 4.5) ol 0| o o o of 0.0) 0.0 0.0 2.5 15| 4.5|scrappage scheme) only the

additional cost of early purchase is

3rd 10| 0.8| 1.4 15 0.7] 3.2| 25 15 4.6] 0 0 0 0 0 o 0.0| 0.0| 0.0) 25 15 4.6] here. NOT the total cost of
4th 0.9 0.7] 1.3 17 0.7] 3.4 2.6] 1.4] 4.7] 0 0 0 0 0 o 0.0| 0.0| 00| 26 14 4.7Jthe car. For results considering total
Sth 0.7] 0.6 1.1 2.0 0.9 4.0 27 1.4] 5.1 0] 0] 0] 0| 0] 0] 0.0 0.0, 0.0 2.7] 1.4] 5.1|capital i please see the

Average impact 093] 073 133 166 073 336] 260 146 2.69 - B B B - - 260] 146 4.69 | detailed impacts sheet.
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10.5 Limitations

» Public transport policies tend to have very localised impacts, their affordability will vary heavily

for different people due to changes in concessionary rates, travel card rates etc. Since this
model is designed to look at the impact of national scale policies on individuals, its applicability
to localised public transport schemes is limited.

» The model provides high level assessment of potential impacts on affordability. As such it does

not allow detailed distributional assessment of the impacts on the specific population groups
other than based on the income (e.g. by age, region, gender).

» The method combines inputs from different surveys, primarily the ONS Family Spending Survey

and the National Transport Survey. This approach has been consulted with a statistician at the
Department for Transport who advised that while there may be some differences between
income groups in these sources, the samples for both surveys are designed to represent the
overall population; hence it is acceptable to combine these sources for the purpose of this high-
level assessment.

» The results present to what extent households in different income quintiles would be affected by

the policy. It does not however present how many households would be affected by the policy.
Such functionality would require detailed information on the differences in housing stock in the
UK per different income quintiles and hence would greatly increase complexity of the model. If
the results of the assessment using the wider impacts model show that policy may not be
affordable for households in specific income groups, a more detailed independent assessment
of the impact should be undertaken outside of the wider impacts model. DIMPSA model used by
DECC for the purpose of assessing distributional impacts of policies could be a potential tool to
be used for this purpose.

The method used has been developed specifically for the purpose of the wider impacts model.
While the comparison of scenario and counterfactual costs forms core of methods used in other
tools assessing distributional impacts on households (e.g. DIMPSA model), the method is not
directly comparable with methods used elsewhere.

The results of the assessment present possible impact on average household in each income
quintile — the concept of average household has been described in the introduction of the
impact. As such real impacts across households in a specific income quintile may be higher or
lower than presented by the model results. For example if a policy affects prices of diesel,
households in each income quantile which do not own a diesel car would not be affected and
hence there would be no impact on their affordability (impact will be lower than presented in the
results). On the other hand, if a household owns more than an average number of diesel cars,
the real impact on household’s affordability may be higher than presented by the model.

Due to the limitations above, the results should primarily be used to identify whether a policy is
likely to have disproportionate impact on a specific income group. The model takes into
consideration differences between income quintiles (e.g. in average car ownership, average
consumption of energy, average use of public transport) however it does not provide further
disaggregation of the results on specific user groups in a given income quintile (e.g. households
with or without a car, households using gas for space heating, households using electricity for
space heating etc.). It should therefore be primarily used a screening tool to establish whether
distributional impacts of the policy assessed should be investigated in more detail.
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11. Measuring uncertainty

Two different systems are used to assess uncertainty:

The quantitative system is based on three uncertainty scenarios: central (or best), low and high estimates.
If data are entered for all three scenarios in the relevant control sheet, the results will display the final impact
for each scenario. The low and high values will provide an indication of the uncertainty range associated
with the central (or best) estimate. In most cases, the same calculations will be applied to the three scenarios
and the difference in the results will be only due to the different user inputs. However, in those cases where
fixed inputs are available for different uncertainty scenarios (e.g. future energy and carbon prices for the
assessment of GHG) the difference between scenarios also considers different fixed inputs.

The qualitative scenario is based on uncertainty indicators attributed to each of the inputs. Every fixed
input has a qualitative uncertainty category associated with it (low, medium or high). These have been
assigned by default by the developers of the model but can be changed in the relevant input sheets using a
drop down menu. Scores linked with these categories are carried through the calculations and a weighted
system displays the uncertainty category associated with the final results. If quantitative low and high inputs
values are not entered, then a qualitative uncertainty indicator should be selected when entering the central
estimate for the variable inputs. In that case, the final uncertainty indicator reflects the combined uncertainty
associated with user and fixed inputs as a whole. The qualitative uncertainty system can also be used in
combination with the quantitative one as a supporting measurement of uncertainty.

Qualitative scores are assigned to each input based on the following categories:

» Not used (Score: 1)
» Low (Score: 2)
» Medium (Score: 3)

» High (Score: 4)

These scores are carried through each step of the calculations according to the intervening operations so
they increase proportionally to the complexity of the calculations and the number of inputs and steps. For
example, if two inputs are summed then their associated uncertainty scores are also summed. If one input is
divided by another, their associated scores are multiplied. Following this approach, a final qualitative
uncertainty score is assigned to the outputs of each impact.

Box 107 Weighting results uncertainty

In order to assign each final score to a meaningful category, two sensitivity analysis were conducted. In the first one, all the uncertainty
scores for both user and fixed inputs were assigned the same category. This was done for the four available categories (i.e. all low, all
central, etc) and the resulting score for each output was recorded.

1. All user and fixed inputs set to the same uncertainty scenario
Impact Output Not used | Low Medium High
Congestion Congestion 1 16 81 256
Noise Noise 1 16 81 256
Accidents Accidents 1 16 81 256
Modal shift Change in number of trips per year 1 8 27 64
Total change in number of trips for the whole appraisal period 1 8 27 64
Impact to society / individual - Modal shift approach: Cycling 1 4,096 531,441 16,777,216
Health impacts Impact to society / individual - Modal shift approach: Walking 1 4,096 531,441 16,777,216
Impact to society / individual - Standalone approach: Cycling 1 16,384 | 4,782,969 | 268,435,456
Impact to society / individual - Standalone approach: Walking 1 16,384 | 4,782,969 | 268,435,456
GHG Net carbon emissions in ktonnes CO2e 1 4 9 16
Discounted monetised value of carbon emissions 1 16 81 256
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Box 107 Weighting results uncertainty

Discounted monetised value of change in energy consumption 1 16 81 256

Discounted monetised value of rebound effects 1 16 81 256

Total monetised impact 3 48 243 768
Business affordability

Impact on affordability for businesses 2 96 972 5,120
Employment Impact on employment at division level 7 2,176 67,797 802,816

Transport qualitative uncertainty score: 5 184 2,529 17,696
Affordability for individuals | Domestic energy qualitative uncertainty score: 3 104 999 5,184

Total change in household expenditure per income quintile 8 288 3,528 22,880

Current fixed inputs are generally reliable, with relatively low qualitative uncertainty scores being awarded by default. It was assumed that
potential future updates of fixed inputs are also likely to be based on reliable data. Therefore, the values for the medium and high scenarios
from the table above are likely to be overestimated as reaching such values will be very improbable. A second sensitivity test was conducted
assuming that uncertainty scores from fixed inputs stay as default and only scores from user inputs are changed to each of the uncertainty
categories.

2. Only user inputs set to the same uncertainty scenario (fixed inputs set as default

Impact Output Not used | Low Medium | High
Congestion Congestion 18 36 54 72
Noise Noise 18 36 54 72
Accidents Accidents 18 36 54 72
Modal shift Change in number of trips per year 9 18 27 36
Total change in number of trips for the whole appraisal period 9 18 27 36
Impact to society / individual - Modal shift approach: Cycling 216 6,912 52,488 221,184
Health impacts Impact to society / individual - Modal shift approach: Walking 216 6,912 52,488 221,184
Impact to society / individual - Standalone approach: Cycling 24 12,288 | 472,392 | 6,291,456
Impact to society / individual - Standalone approach: Walking 24 12,288 | 472,392 | 6,291,456
Net carbon emissions in ktonnes CO2e 2 5 7 9
Discounted monetised value of carbon emissions 14 27 41 54
GHG Discounted monetised value of change in energy consumption 15 30 45 60
Discounted monetised value of rebound effects 15 30 45 60
Total monetised impact 44 87 131 174
Business affordability
Impact on affordability for businesses 32 96 192 320
Employment Impact on employment at division level 152 2,176 14,328 61,952
Transport qualitative uncertainty score: 160 384 752 1,264
Affordability for individuals | Domestic energy qualitative uncertainty score: 74 224 450 752
Total change in household expenditure per income quintile 234 608 1,202 2,016

In order to account for the two tests and to avoid underestimating uncertainty in the low scenario and overestimating in the medium and high
ones, the maximum value between the two tests for the low scenario was used as the boundary between low and medium for each output.
The maximum value between the two tests for the medium scenario was considered the boundary between medium and high. The final
values used to categorise the qualitative uncertainty category of results is displayed below.

June 2015



© Amec Foster Wheeler Environment & Infrastructure UK Limited

Box 107

Weighting results uncertainty

Ranges for the classification of final uncertain

Figures calculated after calibration of qualitative uncertainty scoring. See technical specification for details.

Boundary
Impact Output Boundary low-medium medium - high
Congestion Congestion 35 54
Noise Noise 35 54
Accidents Accidents 35 54
Change in number of trips per year 18 27
Modal =hift Total change in number of trips for the whole a 18 27
Impact to society / individual - Modal =hift appro 12 52488
Impact to society / individual - Modal ghift appro 52488
Impact to society / individual - Standalone appr 16384 472382
Health impacts Impact to seciety / individual - Standalone appr 16384 472392
Met carbon emissions in kionnes COZe 4.5 6.75
Discounted monetised value of carbon emissio 27 40.5
Discounted monetised value of change in ener 30 45
Discounted monetized value of rebound effects 30 45
GHG Total monetised impact a7 130.5
Business affordability Impact on affordability for businesses 95 192
Employment Impact on employment at division level 2176 14328
Transport gqualitative uncertainty score: 3584 752
Domestic energy qualitative uncertainty score: 224 450
Affordability for individuals Total change in household expenditure per incg 608 1202

This table is presented in Inputs-Common data (rows 127:146) and can be modified by the user in order to apply a different set of intervals.
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Appendix A
Geographic areas used in the assessment of traffic
related impacts

The geographic areas used in the assessment of traffic related impacts (i.e. congestion, noise, accidents,
modal shift) are based on the areas used in WebTAG Table A5.4.1 “Traffic by region, congestion band, area
type & road type”. The data for the reference WebTAG table have been derived from the DfT’s National
Transport Model.

Table Al below presents the geographic areas used in the Wider Impacts Model and format of fixed inputs to
the model (WebTAG Table A5.4.1). No additional assumptions concerning geographic areas have been
made within the Wider Impacts Model.

Table A1 Geographic areas used in the Wider Impacts Model

Areas used in the Wider impacts model (following WebTAG Table A5.4.1)
East Midlands

East Anglia

London

North East

North West

Scotland

South East

South West

Wales

West Midlands

Yorkshire and The Humber
Great Britain

England and Wales

England
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Appendix B
Assumptions on vehicle types and fuels used in the
assessment of greenhouse gases

The categories of passenger vehicle types and fuels used in the assessment of greenhouse gases is
determined by the emission factors used for this purpose in the wider impacts model. The assumptions
underlying the emission factors are presented in the DECC (2014) “Government GHG Conversion Factors
for Company Reporting”?. Table B1 below presents key information on the vehicles sub-types and fuels
used in the Wider Impacts Model based on the information in DECC (2014).

Table B1 Assumptions on vehicle types and fuels used in the assessment of greenhouse gases

Type of vehicle Vehicle sub-type Fuel type Description
Cars Small car Petrol Cars with engine size <1.4l
Diesel Cars with engine size <1.7I
Hybrid Emission factor is the weighted average of petrol/electric

and diesel/electric hybrid cars. Boundaries of engine size
not defined in the reference source

Unknown Boundaries of engine size not defined in the reference
source
Cars Medium car Petrol Cars with engine size 1.4l - 2.0l
Diesel Cars with engine size 1.71-2.0l
Hybrid Emission factor is the weighted average of petrol/electric

and diesel/electric hybrid cars. Boundaries of engine size
not defined in the reference source

CNG Boundaries of engine size not defined in the reference
source

LPG Boundaries of engine size not defined in the reference
source

Unknown Boundaries of engine size not defined in the reference
source

Cars Large car Petrol Cars with engine size greater than 2.0l
Diesel Cars with engine size greater than 2.0l
Hybrid Emission factor is the weighted average of petrol/electric

and diesel/electric hybrid cars. Boundaries of engine size
not defined in the reference source

CNG Boundaries of engine size not defined in the reference
source

LPG Boundaries of engine size not defined in the reference
source

Unknown Boundaries of engine size not defined in the reference

20 hitp://www.ukconversionfactorscarbonsmart.co.uk/documents/2014%20Emission%20Factor%20Methodology%20Paper FINAL-
4Jull4.pdf
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Type of vehicle Vehicle sub-type Fuel type Description
source
Cars Average car Petrol Average car emissions by fuel type weighted using relative
number of registrations.
Diesel
Hybrid
CNG
LPG
Unknown
Electric
Motorbike Small motorbike Petrol Mopeds/scooters up to 125cc
Motorbike Medium motorbike Petrol 125 - 500cc
Motorbike Large motorbike Petrol Over 500cc
Motorbike Average motorbike Petrol Average motorbike emissions weighted using relative
number of registrations.
Taxis Regular taxi Assumed diesel Assumes average emissions from medium/large vehicle
and a passenger occupancy of 1.4
Taxis Black cab Assumed diesel Average passenger occupancy of 1.5
Bus Local bus (not Assumed diesel Passenger occupancy of 9.5
London)
Bus Local London bus Assumed diesel Passenger occupancy of 16.8
Bus Average local bus Assumed diesel Passenger occupancy of 10.8
Bus Coach Assumed diesel Passenger occupancy of 16.2
Rail National rail Mixed diesel / electricity Emission factor is based on average emission per
passenger kilometre for diesel and electric trains in 2012-
13
Rail Light rail and tram Electricity Average emissions based on the following light trains (DLR
(Docklands Light Rail), Glasgow Underground, Midlands
Metro, Tyne & Wear Metro, London Overground) and
trams (Croydon Tramlink, Manchester Metrolink,
Nottingham Express Transit, Supertram).
Rail London Electricity Average emissions per passenger as provided by TfL
Underground
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