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PAG-02036

Date: December 2021
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modes called TEAM which is available on the “Downloads” sect Tl publications website.

Date: May 2023

Page No:
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Amendment Details:
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1. Introduction
1.1 Purpose of the Guidelines

Investment in walking and cycling is a key policy objective of the Government. The National
Development Plan (NDP) 2021-2030 recognises the importance of active travel not only in reducing
carbon emissions, but also in achieving other national strategic outcomes such as compact urban
growth and balanced regional development. Other national policy, such as the Climate Action Plan
2021, the Strategy for the Future Development of National and Regional Greenways, and the National
Physical Activity Plan highlight the multi-faceted benefits provided by active travel investment,
including carbon emission reductions, physical and mental health benefits, tourism and improvements
to accessibility and social inclusion.

In recent years, there has been a step change in the pace and scale in walki
The 2020 Programme for Government — Our Shared Future, committe
capital budget for cycling and pedestrian infrastructure. This was ce

d cycling investment.
ent of the transport

Investment Framework for Transport in Ireland (NIFTI) outlines nt’s framework for the
prioritisation of future investment, and details a modal hierarchyw j
jectives, TIl was designated the

Approving Authority for specific greenway projects outsid in September 2021.
In accordance with the Department of Public Expen : orm’s (2019) Public Spending Code
(PSC), any investment project or prografa reqiired to undergo appraisal prior to its

alternatives for investment, assessing the
g the most appropriate use of public funds.
. amework (CAF) sets out the broad appraisal

oject Appraisal Guidelines (PAG) sets out the
nal Roads and greenway schemes under its remit,
iverables and types of analysis required at each stage

costs and benefits associated with options, ;
The Department of Transport's Common A
requirements for transport projects, [
appraisal process and require
including detailed guidance omth
of the project lifecycle.

s the assessment of the desirability of an investment proposal
ather than just looking at the financial costs of new active travel
praisal should attempt to capture the wider benefits provided by
uch as health benefits, reduction in carbon emissions, or improved
ther the project would be a worthwhile and prudent investment. There
are different me f appraisal: some types of benefits can be quantified and expressed in
monetary terms, whicW’is often referred to as ‘Quantitative’ appraisal; others can only be described
with statements or simple scoring systems, which is referred to as ‘Qualitative’ appraisal.

A requirement of the
from the perspecti
infrastructure, a
active travel 4
connectivity

The aim of PAG Unit 13 is to provide guidelines for the appraisal of active mode interventions within
the overall project lifecycle, and to ensure that appraisers have the resources and tools to do so for
both qualitative and quantitative appraisal. The guidelines are intended for those appraising TII-
approved walking and cycling schemes, including greenways and road schemes with significant active
travel components included. A new quantitative tool termed ‘TEAM’ (Tool for Economic appraisal of
Active Modes) accompanies the 2021 PAG Unit 13 Guidelines, which can be used for appraisal.
However, these guidelines and supporting tool will prove useful to a wider range of stakeholders and
contexts, including the appraisal of active travel schemes by local authorities, the evaluation of
completed schemes, as well as the evaluation of policies and targets aimed at encouraging greater
levels of walking and cycling.
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1.2 Why have the Guidelines been Updated?

Given the changing policy context and the acceleration of active travel investment, it is important that
the appraisal process for these schemes is robust enough to capture the wide range of benefits
provided by walking and cycling, without placing an undue burden on those carrying out the appraisal.

This version of PAG Unit 13 aims to address some of the challenges faced when carrying out active
mode appraisals, and to deliver guidelines and tools that make the process easier, more
comprehensive, and efficient for the appraiser. It also aims to ensure greater consistency for TIl in
terms of comparing and prioritising investment due to a streamlined methodology and the newly
developed appraisal tool.

The recent updates to PAG Unit 13 include:

o Clarification of the requirements and thresholds for qualitative and quantitative
appraisal (Section 1.3);

e An expanded range of appraisal criteria for active mod hic ild on
international best practice and more comprehensive he types of benefits
provided by walking and cycling (Section 2). The of international review
are summarised in Appendix A,

e Updated guidelines for carrying out Qualitativ isal for active modes (Section
3);

e Updated guidelines for carrying out
modes, including Cost Benefit An

conomic Appraisal for active
4);

e The development of a new ‘T omic appraisal of Active Modes’ (TEAM),
which can be used to easil a‘Cost Benefit Analysis for active modes

is (

e Additional guid g walking and cycling demand (Section 5). It should
be noted that Il i veloping a tool based on the UK’s ‘Propensity to

ments and Thresholds

The comple | should be proportionate to the scale of the project, and as such, the
PAG sets cost s when different types of appraisals are required, which are consistent with
the requirements o SC and CAF. The requirements for active mode appraisal are:

¢ Qualitative Appraisal — Qualitative appraisal must be completed for all projects,
regardless of project size. Qualitative appraisal usually takes the form of Multi-
Criteria Analysis (MCA) (when assessing multiple options) or a Project Appraisal
Balance Sheet (when assessing only one option, or a preferred option). Both involve
assessing and scoring option(s) against a set of criteria to highlight the relative
benefits and costs provided. Guidelines for undertaking qualitative appraisal are
contained in Section 2 and 3.

e Quantitative Economic Appraisal — Quantitative economic appraisal is only
required for projects costing over €20 million (Major Projects), including National
Road schemes costing over €20 million where active modes infrastructure is also
being provided. Quantitative appraisal can take one of two forms:
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Figure 1.1 below provides a schematic to
schemes depending on their size and conte

Cost-Benefit Analysis (CBA) involves the monetisation of benefits associated
with increased levels of walking and cycling (such as health, emissions
reductions etc.) and comparing these against the project/programme costs.
CBA is the recommended method of quantitative economic appraisal, and TII
have developed a ‘Tool for Economic appraisal of Active Modes’ (TEAM) to
simplify the CBA process for appraisers, with additional guidance provided in
Section 4. The TEAM tool can be used to complete a CBA for standalone active
mode schemes, as well as for estimating active mode benefits for inclusion
within the CBA of a National Roads scheme.

Cost-Effectiveness Analysis (CEA) is a method of economic appraisal which
compares the relative costs of options for achieving the same objective.
Depending on the objectives of the project, CEA uses cost-effectiveness
indicators to compare the relative costs of achieving them, such as ‘cost per
kilometre’, ‘cost per user’, ‘cost per tonne of CO; avoided’. CEA is most
appropriate in instances where there is one overriding objective for all
interventions, such in health, where the goal of interv. is to generally to
reduce rates of illness or death. However, active s have a wide
range of objectives which often vary from proje eaning that it is
difficult to establish a single cost-effectiveness i t is common to all
projects and that can be used for compariso . While CEA can be
used to meet the economic appraisal reqgi the CAF and PSC, for this
reason it is not preferred. If project te se CEA to appraise a
project, the reasoning for this and sed cost-effectiveness indicators
should be set out in the Apprais Strategic Assessment Report, and

isers identify the appraisal requirements for
ates where demand estimates are required,
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BEGIN HERE
l Which of these best describes the scheme? ﬁ
Scheme provides Scheme provides active
active travel travel infrastructure as
infrastructure as part a standalone active
of a roads scheme modes scheme

l

What is the approximate
project size?

Less than
€20
million

Qualitative Appraisal only
{Go to Section 2 and 3)

Econo.mlc T — .
ac m [ d 3

Appralsal ﬂﬂdtolll'ﬂimc;lﬂ afkt - E:A (Go to Section 2 and 3)

Methodology (Goto Section 4) O

POte ntla I ; 4 Use existing data as the

sources of : basis of demand

walking and ey

cycling

demand

Use population catchments Use case studies or

Uze POWSCAR data as and standard trip rates as the benchmarking against other

ba N T SR basis of demand scenarnos Greenway projects as the
basis of demand scenarios

R N {More suited to smaller <20km
m"" m"'-; schemes and schemes outside (More suited to large =20km
s urban areas) Greenway projects)

Figure 1.1 Recommended approaches to active mode appraisal

1.4 Reporting and Deliverables

Projects with an estimated cost of €10 million or more are required to develop a Strategic Assessment
Report (SAR). A SAR is typically completed during Phase 0, and its purpose is to outline the strategic
need for a project before time or money is spent on more in-depth design and planning. Guidance on
developing a SAR is provided in PAG Unit 2.1: Strategic Assessment Report.
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For active mode schemes with an estimated cost of less than €100 million, the main deliverable
required is a Project Appraisal Report (PAR). Beginning at Phase 2, and updated in subsequent
phases, the PAR summarises the appraisal process, and should contain the following key sections:

Rationale for Intervention — This section should outline why the project is being
delivered and the issues or opportunities to which it is responding (e.g. safety,
climate, tourism etc.).

Strategic and Policy Alignment — This section should outline how the scheme
aligns with and support local, regional and national policy; including planning,
transport, climate and tourism policy.

Objectives — The PAR should clearly set out the project objectives; what the project
aims to achieve and/or how it aims to achieve it. Objectives should be ‘SMART’,
meaning that they are ‘specific’, ‘measurable’, ‘attributable’, ‘realistic’, and ‘time-
bound’, and this section should outline how they align to the six CAF criteria.

Demand — The PAR should include analysis of potential
including the types of users, journey purposes and cat

to serve. Where quantitative economic appraisal is re@Qui
the demand scenarios that will be used for the C
in Section 5 of this Unit.

for the project,

scheme is likely
his Should also set out
r guidance provided

Options — The PAR should summarise the ection process from Phase 2
onwards, detailing the options that were ere d the outcomes of any
options selection reports. The PAR mu ‘Do Nothing / Do Minimum’,
which forms the base case agains ich are assessed; as well as several
‘Do Something’ alternatives lec s a structured appraisal process that
aims to objectively select fro ist of options (developed in Phase 1), to
identify a preferred option g d oPhase 2. Depending on the scale of the
scheme, Phase 2 can be de a number of stages, each requiring a greater
level of detail, asgess aisal such as: an initial sift / Preliminary Options
Assessment if n roject Appraisal Matrix; and Preferred Option:

The initial'si e uSed where necessary to narrow down a long list of
feas’e ped in Phases 0/1. This assessment may be focussed
nvironment, economy and engineering; and may include
ent of a ‘spider’s web’ analysis of existing infrastructure for
road and historic rail networks. It is important to note that this
ssessment does not require usage of the appraisal criteria used in
nt Phase 2 stage: Project Appraisal Matrix.

next stage, Project Appraisal Matrix, involves a more detailed appraisal of a
smaller number of better performing options (this process is set out in Section 2
below); in order to obtain sufficient information to enable decision-makers to
make a rational and auditable decision about whether or not to proceed with a
scheme. The focus of analysis is on estimating the likely performance and
impact of interventions against the CAF appraisal criteria headings.

— The final stage, Preferred Option (Project Appraisal Balance Sheet - PABS),
involves the final detailed appraisal of the preferred scheme option emerging
from the various stages within Phase 2. The focus of the analysis is on
accurately detailing the likely performance and impact of the preferred scheme
option against the six CAF appraisal criteria headings.

Financial Appraisal — The PAR should include a financial appraisal which
examines the financial costs associated with the proposal. This will occur from
Phase 3 onwards. Further guidance on carrying out Financial Appraisal is contained
in PAG Unit 11: Financial Appraisal.
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e Economic Appraisal — The purpose of the appraisal is to compare options and to
assess the wider economic, social and environmental benefits of a project.
Depending on the project requirements detailed in Section 1.3, this section will
include the qualitative appraisal, as well as the quantitative economic appraisal if the
project has an estimated cost of greater than €20 million. It should also contain a
conclusion, which summarises the main impacts and recommendations arising from
the appraisal. Guidance on carrying out qualitative appraisal is contained in Sections
2 and 3, while quantitative appraisal and the use of TEAM is described in Section 4.

¢ Risk Assessment — This section should detail the main external and internal risks
to the project, their likelihood of occurring, their potential impacts on the project’s
success (i.e. timeframes, budget, objectives etc.), as well as actions being taken to
avoid or mitigate the risk. A Risk Register should be continually updated and new
risks added as the project progresses. It should also reflect on lessons learned from
previous projects.

e Governance — This section should consider the governan
the project, including the project governance structure

d implementation of
for procurement.

e Monitoring & Evaluation Plan — The PAR should
evaluation plan; the purpose of which is to outlin
success of the scheme will be monitored. This s
Indicators (KPI) against which success will b

onitoring and
e performance and
de Key Performance

The PAR should be initially developed during Phase roject lifecycle and should be
continuously updated with new information as the proj es through the project lifecycle up
to Phase 5. This is particularly true of the fi ial sal, economic appraisal, risk and
implementation sections, where new inform ost gradually obtained during the design
and procurement processes.

The PAR fulfills the requirements of the P ding Code in relation to Preliminary Business
Case and Final Business Case fogactj emes. The complexity of the analysis and content
in the PAR is somewhat streamli ' ion with the scale and value of an active modes scheme,
when compared to a major ' cheme. Further guidance on the development of a
Business Case or a PARs a
to €20m).

For projects with of greater than €100 million, project teams should consult with TlII
regarding the re isal deliverables.
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2. Overview of Active Mode Appraisal Criteria

Appraisal criteria are essentially a ‘checklist’ of required considerations when assessing the benefits
and costs of a scheme or an option. They provide a standard structure against which appraisers can
outline the main impacts of a scheme in an MCA or Project Appraisal Balance Sheet (PABS), compare
the relative advantages and disadvantages of options, while also highlighting areas that might warrant
further thought and consideration.

This section outlines the main appraisal criteria and sub-criteria relevant to active modes projects and
programmes. CAF requires that transport projects be appraised against six key criteria: ‘Economy’,
‘Safety’, ‘Integration’, ‘Physical Activity’, ‘Environment’ and ‘Accessibility and Social Inclusion’; along
with other relevant sub-criteria that reflect the nature of the project and its impacts. Based on these
six CAF criteria, Tl has developed a list of sub-criteria that reflect the main impacts of active modes,
which can also be used as headings when undertaking qualitative appraisal.

2.1 Economy

Within transport appraisal, the ‘Economy’ criterion was traditionally\do ted by user benefits
associated with journey time savings, and how a new piece of i ture’or service would affect
journey times. Transport efficiency can be a benefit of active es in some circumstances,
particularly when it relates to ‘permeability’ and reducing t s that pedestrians and cyclists
ving barriers to permeability.

However, other economic benefits beyond transpo iCi ed to be considered when it comes
to active modes. One potentially significant e€e walking and cycling is the impact on
the economic wellbeing of households, ive modes reduce the costs of owning and
operating vehicles. On average, Irish house 5% of household income on transport (90%
of which relates to vehicle expenses)?!, mea providing alternative transport options to useful
destinations can reduce costs @ndgi sehold wellbeing, particularly in areas where
alternatives to private car are la

Tourism is another signﬁa on benefit, with several recent examples demonstrating how
greenways can attract age increased spending on accommodation, hospitality and
other services. This ca vestment and job creation and can be successful in spreading
tourism and econgmic nd the country. However, consideration also needs to be given to
whether an inter ' attract new tourism, or whether it will simply displace tourists and
economic achiwi cations.

rt

Investment in acti es has the potential to result in other wider economic impacts, depending
on the objectives and [8cation, such as reduced congestion in urban areas, greater access and growth
in employment centres, and improved vibrancy of retail in town and village centres.

1 CSO0, 2016. ‘Household Budget Survey 2015-2016'.
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CAF Sub-Criteria Description

Criteria
Transport User benefits associated with more efficient transport and lower journey
Efficiency times
Household Impacts Imp_acts on household costs associated with owning and operating

vehicles
Economy | Tourism Potential for increased tourism and spending from overseas visitors

Other wider economic impacts that may be relevant, such as reduced

Wider Economic T ;
congestion in urban areas, access to employment centres, and improved

Impacts town centre vibrancy
Funding Impacts Costs associated with the proposal
2.2 Safety

used to describe those
fi in a collision with a
of an intervention in terms

Pedestrians and cyclists are considered ‘vulnerable’ road users, a te

who are unprotected by an outside shield and who have a greal [
vehicle. There are several aspects to consider when assessing t
of safety.

Firstly, the infrastructure type and the degree to which r@trte ctions are separated from traffic can
have an impact on the risk of collisions and can a new and inexperienced cyclists to
take up cycling. Reducing the number of patenti nfli ch as junctions, road crossings and
driveways, also has an impact on cyclist exp@ k and journey quality.

Other attributes of journey quality, such : , gradient, surface of a route, or exposure to

poor air quality, can influence users’ comfort kelihood to use the infrastructure. A facility’s ‘Quality
of Service’ as described in the f i cle Manual® can be a useful indicator of journey
quality.

Finally, the users’ sens’f urity and factors such as lighting, remoteness and the

number of entrance
surveillance (lighting,
routes more am
create a more en

fluence someone’s willingness to use a route. Electronic
aving an electronic tracking device such as a phone) may make
e surveillance and the continuous presence of other people may
of safety.

It should be not ere may also be unintended consequences of an increase in pedestrians and
cyclists. In some ¢ individuals who shift to active travel could increase their exposure to air
pollutants and collision risks. Any design measures to mitigate these risks should be included in the
appraisal, including the incorporation and use of natural capital such as plants and trees for air
filtration/purification and shelter from wind and rain, where possible.

2NTA, 2011. ‘National Cycle Manual. Chapter 1.4 — Quality of Service’. Available at:
https://www.cyclemanual.ie/manual/thebasics/quality/
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CAF o .
Criteria Sub-Criteria Description
Collision Reduced risk of collisions with traffic associated with safe and segregated
Reduction walking and cycling infrastructure
Safet Other components of journey quality, such as width, gradient, surface type
y Journey Quality | or setting, that influence users’ journey quality and likeliness to use
infrastructure.
Security Sense of personal security and safety while using active travel
2.3 Integration

As described in Section 1, active modes are strongly supported by national, regional and local policy,
meaning that it is important to outline the integration of a scheme with goxernment policy. While

ideration of how a scheme
sments can be done at a high

where they want to go, assessing the impact on mtegratlon
connects to a range of potential destlnatlon types. These

transport network. Routes that connect area ople live, work or shop can cater for a large
proportion of a person’s daily travel and ift more likely. Consideration of land use
integration within the appraisal process is v influenced by the National Planning Framework
objective of ‘Compact Growth’, which recd
employment, services and their I

The integration of active S schools and places of education is of particular
importance. Children are’n ep nt on adults for the commute to school, and as many older
students do not own cC drive a car, a lack of access to safe and connected facilities
for active travel limits t to travel independently. The ability to travel independently by active

modes can have
to interact with th

parents and i
through the avo

fits¥@P child and youth development, including ability to make decisions,
ependent problem solving and assessing/managing risk. It also benefits
up the time that is spent escorting children to school; as well as society
f additional car trips near schools.

As people often walk or cycle to and from public transport stations, hubs and interchanges, the
integration of active mode routes with public transport interchanges improves the sustainable
mobility of people, when public transport is an available option. In urban areas, this integration will be
linked to permeability and accessibility, whereas in more rural areas, this integration will be linked to
the facilities for bike storage and safe routes that connect to bus, train and ferry stations.

For tourist-focused schemes, the integration of active travel routes with tourism destinations and
services is an important consideration. A variety of ‘things to see and do’, such as visitor attractions,
historic sites, attractive landscapes and amenities will increase the potential appeal of a route to
tourists.

Page 9



TII Publications PE-PAG-02036
Project Appraisal Guidelines for National Roads Unit 13.0 - Appraisal of Active Modes May 2023

The integration of active travel routes with existing local, regional and national cycling facilities
increases the level of connectivity on that network. Connection with long-distance cycle routes and
greenways can improve the attractiveness of a route for recreational and cycle tourists, while
connections with local network to homes, businesses and services can improve its usefulness for day-
to-day users. Both type of networks should be considered when appraising an active travel scheme,
particularly when utility and recreation networks overlap. A cohesive network ensures clear wayfinding
and facilitates cyclists to reach their destination by the route of their choice with minimal interruption.
Without this connectivity, there cannot be a cycle network; only a collection of individual cycle routes.

CAF Sub- Description
Criteria Criteria
Policy Integration with relevant local, regional and national policy
Land Use Improved connectivity between population, employment and retail centres

SChOOI.S & Improved connectivity to schools and third-level facilj
Education
Integration Improved connectivity to major transport interc uch as rail, bus and
Transport .
ferry stations
. Improved connectivity to ‘things to see and as tourism sites, attractions
Tourism o
or activities.
Cycling Improved connectivity to other lo d national cycling facilities
2.4 Physical Activity

ases, and while the link between physical
activity and health is known and document fifty years, it is only in more recent times that
physical activity is given appropriate
Ireland, just one-third of people ing the National Physical Activity Guidelines, while
around 10 per cent are classed as

Investment in active m (‘ increased levels of physical activity, resulting in physical
health benefits not ofiljafo in al, but for wider society in terms of reducing healthcare costs
and lower rates ofzabs [ he World Health Organisation provides guidance for the inclusion
and monetisatio enefits of active travel in its Health Economic Assessment Tool®, based
on detailed rgyi and economic literature, and this is widely used by governments and
researchers health benefits of walking and cycling.

Alongside these phy health benefits, being able to engage in recreational walking and cycling can
benefit mental health and wellbeing. The recreation benefits of walking and cycling are dependent
on personal preferences but can range from the enjoyment of being active in nature, the presence of
social company or undertaking an activity with friends/family, sense of personal wellbeing and control
over personal health.

3 The Lancet 2012. Special series on physical activity. Volume 380, Issue 9838.

4 Sports Ireland, 2019. ‘Irish Sports Monitor — Annual Report 2019’. Available at:
https://www.sportireland.ie/sites/default/files/media/document/2020-09/irish-sports-monitor-2019-report-lower-
res.pdf

5 World Health Organisation, 2017. ‘Health Economic Assessment Tool for walking and cycling’. Available at:
https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf
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CAF Sub-Criteria Description
Criteria

Positive health outcomes due to increased levels of physical activity,

) Health including reduced risk of premature mortality, as well as lower rates and
Physical reduced costs of serious illnesses.
Activity ] ] . .__
. Improved wellbeing due to access to high quality facilities for outdoor
Recreation )
recreation.
2.5 Environment

The Government’s Climate Action Plan 2021 targets a 51% reduction in greenhouse gas emissions
by 2030, and with the transport sector responsible for approximately 20% of total emissions in Ireland,
investment in active modes necessary to encourage reduction in private car use. Project teams should
consider how likely a scheme is to encourage a modal shift towards walki d cycling, particularly
for short trips and regular trips to work, school and retail/services.

Air pollution from the transport sector is another important consider jcularly in urban areas
and/or in congested smaller towns which may have localised con ir pollution from traffic.
Replacing car trips with active modes can improve local alr ucing the most pervasive
pollutants to health and ecosystems, particularly nitrogen ine particulate matter (PM),
Carbon Monoxide (CO) and Volatile Organic Compoun

pollution cause a variety of psychological, ¢ other health disorders®. The European
Union’s (EU’s) Environmental Noise Directivesde environmental noise from major transport
[ a number of state agencies including TII,
Environmental Protection Agency, Iocal a bveloped Strategic Noise Maps to show noise
exposure resulting from transpor e identification and protection of quiet areas is an
important component of the Envi ise Directive, and a mode shift to active transport modes
will alleviate transport-related

However, the develo
environmental |mpact
These include po
use and water r
the PAG.

infrastructure can have other - potentially negative -
considered, particularly those from the construction phase.
landscapes, biodiversity and habitats, cultural heritage, land
r guidance on evaluation of these impacts is provided in CAF and

6 EPA, 2020. State of the Environment. Available at: https://bit.ly/3DMgHGD
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CAF Sub- Description
Criteria Criteria
Carbon Impact on carbon emissions from transport
Impact on non-greenhouse gas emissions from transport that have a
Air Quality negative impact on human health, such as nitrous oxides and particulate
matter
Noise Impact on local noise levels from transport
Landscape
& visual Impact on local landscapes and viewpoints
quality
Environment . . Impact on biodiversity and habitats, particularly protected habitats and
Biodiversity .
species.
Impact on areas or structures of cultural importal including
Cultural . . Lo e o
. archaeological sites, historic buildings and str culturally-significant
Heritage
landscapes
Impact on land uses, such as through land- ation and infill, or
Land Use
severance.
Water
Impact on surface waters, ground d coastal resources.
Resources
2.6 Accessibility & Social Inclus;j
Accessibility and social inclusion are fund onsiderations of infrastructure provision.

are fundamental questions that should be
bns are mainstreamed through the provisioning
of infrastructure and identify pot onsequences early on in the appraisal and design

process.

Infrastructure has the power t rtunities for everyone, but historically the access it enables
was not always equal ' astructure problems, such as severed communities, limited
transport options and [ in ructure use due to socio-economic factors.

Disadvantaged
each small i

areas can be identified using the Pobal Deprivation index, which scores
ined by 50-200 households) in terms of affluence or disadvantage. The

for disadvantage unities should be documented in the appraisal process, as it addresses local
disadvantage and barriers to mobility from poverty (unaffordability of motor vehicles), fuel poverty or
limited transport options, particularly in rural areas.

There are many vulnerable groups within society in the context of active modes, including people
with physical disability and impaired mobility, children and older people, ethnic minorities and recent
migrants and refugees. Due to physical, economic or social circumstances, these users may find it
difficult to access existing transport infrastructure and services, meaning that well-designed and
accessible infrastructure has the potential to open up additional opportunities and to promote social
inclusion. The appraisal process should consider the impact of active mode infrastructure on access
for different user groups, with any improvement of opportunities for vulnerable groups documented
throughout the appraisal process.

7 Available at: https://www.pobal.ie/research-analysis/
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Finally, there is a significant gender gap in Ireland when it comes to active travel: Census 2016 data
shows than men are twice as likely to cycle to work as women, while at secondary school level, boys
are nearly ten times as likely to cycle as girls. TII's Travelling in a Woman’s Shoes report® highlighted
many of the barriers faced by women when it comes to cycling, including a lack of safe and high quality
routes, concerns over personal security, and difficulties with trip-chaining without using cars (i.e.
combining trips to several destinations into one journey). The appraisal process should consider how
a scheme or option is likely to contribute to reducing this divide, and how it makes transport more
accessible to all users.

Social inclusion also requires consideration of the welfare of communities — how they will benefit
from the proposed infrastructure, the opportunities that will arise for them and how it will facilitate
participation in community life and offer a sense of belonging.

CAF Sub-Criteria Description
Criteria

Disadvantaged Accessibility for users in disadvant sually as

Geographic Areas identified in the Pobal Deprivatio
Accessibility | Vulnerable Groups Accessibility of infrastructure ages and abilities
& social Impact in addressing thedran s of women and girls and

inclusion Active Travel & Gender

Improving the pot
community life

&

tion and participation in

Social Inclusion . . -
e risk of isolation

8 TIl, 2020. ‘Travelling in a Woman’s Shoes — Understanding Women’s Travel Needs in Ireland to Inform the
Future of Sustainable Transport Policy and Design’
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3. Undertaking Qualitative Appraisal

Quialitative appraisal should be completed for all projects and is the default method of appraisal for
projects and programmes costing less than €20 million. Qualitative appraisal is different from
guantitative appraisal methods (such as cost benefit analysis or cost effectiveness analysis) as it ranks
and scores schemes/options based on qualitative criteria and professional judgement.

3.1 Steps for Carrying out Qualitative Appraisal

At the outset of the appraisal process, an appraisal framework will need to be set up which establishes
how options will be assessed and scored. The proposed appraisal framework is usually included within
the Strategic Assessment Report (for projects costing more than €10 million).

The steps for carrying out qualitative appraisal are outlined below, and are adapted from PAG Units
7.0: Multi-Criteria Analysis and 7.1: Project Appraisal Balance Sheet.

3.1.1 Step 1 — Establish the Decision-Making Context je hase

Central to the appraisal is the decision-making context (i.e. what ct1§trying to achieve). This
will ultimately stem from the objectives established at the onset o ct, which will typically also
align with the six key CAF criteria, as outlined above.

This also relates to the options that are under consider
Criteria Analysis (MCA) is used during Phase 2 O
which this will develop into a Project Apprajsal

is stage of the project. Typically Multi
to select a preferred option, after
(PABS) in subsequent phases that

3.1.2 Step 2 — Review Active Mog isal Criteria and Sub-Criteria
Firstly, the criteria and sub-criter ion 2 should be reviewed and the most relevant

certain criteria will often depe
is to attract tourists to a

objectives. For example, if an objective of the scheme
the ‘Tourism’ sub-criteria will be an important part of the

The list above is ive: If there are any other relevant criteria not included here or others that
might be im
During Option this could also include more specific design criteria as appropriate.

3.1.3 Step 3 -

Once the list of relevant appraisal criteria has been identified, the next step is to determine how
options/schemes should be assessed and scored. Generally, schemes should be assessed against a
criterion with a short statement explaining how it will affect the criteria, and a score/rating using a pre-
determined scoring scale. The PAG uses a 7-point qualitative scale for scoring options, which is used
to rate the extent to which a scheme is likely to represent a positive/negative impact in each criterion.
This scale is shown below.

stablish a Scoring Procedure

1 2 3 4 5 6 7
Major_ Moder_ate Mlnor_ Neutral Minor Positive Mod_qate Major Positive
Negative Negative Negative Positive
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Where feasible, indicators should be introduced to help with scoring and to make the process more
objective. This is particularly useful when trying to compare alternative schemes or routes, as it can
help to distinguish which options perform better than others. There are two types of indicators:

o Quantitative Indicators — Depending on scheme and the data available, use
guantitative indicators to help determine how to score or compare options. These
indicators are particularly useful for providing objective comparisons between
options: for example in the ‘Schools & Education’ sub-criteria, metrics like the
‘number of schools within 500m of the route’ can help to score options and identify
the option that performs best.

e Monetary Indicators (TEAM results) — If a Cost-Benefit Analysis was carried out
using the TEAM, monetary results can also be brought in as an indicator to help
score the assessment.

3.14 Step 4 — Examine Results and make Recommendations & Conclusions

summarised in a
hich can be used
mmarising the results

Based on the previous steps, the results for each scheme/option
performance matrix which highlights their relative strengths and weak
to guide and document the choice of a preferred option. There are two
of the qualitative appraisal:

, a

e For multiple options, this can be summarise
is generally used during Phase 2 Optio
preferred option from a short-list. Furth€fg
7.0.

A’performance matrix. MCA
en the aim is to identify a
on MCA in provided in PAG Unit

¢ Following the selection of a rr tion, the appraisal should be summarised in
the form of a PABS for the n. Further guidance on PABS is provided
in PAG Unit 7.1.

The process and results of the appai
deliverables, as outlined in Secti g

>

should be described in the required appraisal
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4, Undertaking Cost Benefit Analysis for Active
Modes

As outlined in Section 1.3, Cost Benefit Analysis is the typical form of quantitative economic appraisal
for transport schemes, and is required for projects costing over €20 million, including National Roads
schemes where active modes infrastructure is also being provided. CBA compares the monetised
active modes benefits of a proposal (such as health benefits or journey time savings) to its cost and
uses this to assess where a project represents good value of money.

4.1 Introducing TEAM - CBA Tool for Active Modes

CBA for road and public transport schemes is usually carried out using dedicated models and
software, which results in a streamlined and consistent appraisal process across different schemes.
As part of this update to PAG Unit 13, Tll have developed an Excel-based for undertaking a CBA
of active modes schemes: the ‘“Tool for Economic appraisal of Active Mod )- TEAM is a user-
friendly tool that can quickly estimate the main benefits associated levels of walking
and cycling or improved infrastructural quality. It can be used to carry BA for an active mode
scheme, as it provides a summary of the benefits and economi s réguired by the PAG and
PSC. It can also be used to simply calculate the active mod its for inclusion in another
economic appraisal (for example, to add to a CBA for a Nati s'scheme).

Breakdown of Walking and Cycling Benefits - Central Scenario

1BAE

Mod B = Journey T ey Cuslity

Figure 4.1 Example of the results dashboard from a TEAM appraisal

TEAM is based on a series of Excel sheets which combine simple user inputs with background
calculations and assumptions to estimate the costs and benefits associated with a proposal, before
summarising these results in a results dashboard. There are four main steps to carrying out a CBA
using TEAM, each associated with a different Excel sheet in the tool, as follows:

3. Default
2. Cost Inputs Assumptions

Input details about Review and
scheme capital update
and current costs assumptions as
necessary

4. Results

1. Scheme Inputs Dashboard

Input basic details

about the scheme Review and

summarise results
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TEAM is designed to be easy-to-use, with most steps explained within the tool itself. The use of
standard methodologies and default assumptions reduces the data that project teams are required to
gather, meaning that TEAM assessments can be carried out with relatively few user inputs. However,
the following sections provide further detailed guidance for each of these steps, as well as the specific
purpose and requirements of each input and assumption.

4.2 Quantitative Economic Benefits for CBA

42.1 Economic Benefits Included within TEAM

TEAM automatically estimates the main economic benefits associated with active modes schemes,
including Health, Mode Shift, Journey Time, Journey Quality and Recreation benefits. These benefits
are summarised in Table 4.1 below, along with their alignment with the Walking and Cycling Appraisal
Criteria described in Section 2.

Table 4.1 Economic benefits included in T

benefit with MCA /

Benefit Description of benefit ee Section 2)

Benefits for individuals and society from a
Mode Shift reduction in car use. Five benefits are included
within this:

Vehicle Savings for households due to a reductio

Operating &

Ownership conomy (Household Impacts)
Costs

Carbon Reduction in carbon emission Environment (Carbon)

Reduction in emissions o
Air Quality gases such as nitr Environment (Air Quality)

Noise i les and traffic Environment (Noise)

Congestion Economy (Wider Economic Impacts)

d society associated with
of physical activity. Two benefits
in this:

Health

Reduced

Mortality in the risk of premature mortality. Physical Activity (Health)

Workplace Reduction in costs for employers associated with

Absenteeism | the number of sick days taken. Physical Activity (Health)

Journey Benefits for users from a reduction in journey Economy (Transport Efficiency)
Time times. y P Y
Journey Benefit for utility users from high quality cycling Safet

Quality® infrastructure. Y

Benefits for recreational users of high-quality

Recreation walking and cycling infrastructure. Physical Activity (Recreation)
. Benefits arising from direct spend of overseas
International L ; . . ,
Visitors visitors when using the walking and cycling Economy (Tourism)
infrastructure

9 Journey Quality was referred to as ‘Ambience’ in the previous PAG Unit 13
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These benefits are estimated by TEAM using a range of sources and methodologies, most of which
are hidden in background sheets to streamline the process for the appraiser. These sources include:

e Calculation of reduced mortality and carbon benefits is based on the methodology of
the World Health Organization’s Health Economic Assessment Tool (HEAT)° for
walking and cycling. Localised parameters from CAF and PAG were used where
necessary, including for vehicle emissions factors and the Shadow Price of Carbon.

o Methods and values currently contained in PAG and CAF are used to calculate air
quality benefits, vehicle operating and ownership costs, and journey time savings*?.

¢ The methodology for ‘Workplace Absenteeism’ benefits has been updated from the
previous PAG Unit 13, and is based on research from the WHO?2,

e The marginal external costs of noise and congestion were sourced from the UK
Transport Appraisal Guidance, and value transfer techniques were used to convert
these into Irish values based on relative exchange rates and_real GNP*3,

o Journey quality values are an update of ‘Journey Ambie s from the
previous PAG Unit 13, which were originally based o ' -to-pay study
from the United Kingdom?4. However, the tool now proui imilar willingness-to-
pay values for Irish recreational trips (referred to eation’ benefits), which are

based on a literature review of willingness-to- tional walking and
cycling trails from Ireland®®.

e International visitors spend is calculatedisi Jilte Ireland’s per diem rate per
visitor!®, applied to the estimates of nternational visitors, and adjusted
according to the seasonality gvid th sm sector and the location where the
active mode infrastructure pravided. Technical methodologies for TEAM and
the benefits contained therej 0 ed in Appendix B.

422 Additional Economic B

While TEAM provides estimates conomic benefits associated with active mode schemes
and can be used to carry out , certain benefits have been excluded from the current
version of the tool Where§ti eve a was not available. The most notable of these is ‘Collision
Reduction’, for which gui vided in the previous version of PAG Unit 13; and ‘Healthcare
Costs’. While TEAM ¢ lu health benefits in the form of reduced mortality and improved
workplace productili ential to include additional benefits in terms of reduced public and
private healthcar proved health.

cluded within TEAM

oi

10 WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for Walking and Cycling’. Available at:
https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf

11 See PAG Unit 6.11 for vehicle operating costs and emissions parameters.

12 World Health Organisation (WHO), 2003, Health and development through physical activity and sport,
WHO/NMH/NPH/PAH/03.2, Geneva, Switzerland

13 Values adapted from Department for Transport, 2019. ‘TAG Data Book — Table 5.4.2. Available at:
https://www.gov.uk/government/publications/tag-data-book

14 Original research from Hopkinson & Wardman (1996) and Wardman et. al. (1997); values adapted from
Department for Transport, 2019. ‘TAG Data Book — Table 4.1.7°. Available at:
https://www.gov.uk/government/publications/tag-data-book

15 Values based on a ‘Travel Cost method’ estimate of willingness to pay for day trips on the Waterford
Greenway, as estimated from AECOM, 2018. ‘Waterford Greenway Intercept Survey’. Available at:
https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway-BaselineSurveyReport-Jan2018. pdf.
16 Failte Ireland, 2021. Key Tourism Facts 2019.
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While not included within TEAM, in some circumstances, project teams/appraisers may have sufficient
local-level data to estimate additional benefits. Where this is the case, these additional benefits may
be calculated separately and added to the benefits calculated by TEAM, but only if supported by a
strong rationale and robust local data. Any calculations and assumptions for additional benefits must
be documented as part of the reporting process.

The methodology for calculating one of these additional benefits — ‘Collision Reduction’— has been
provided in Appendix B.6. A cell has also been provided in the Results Dashboard to allow for the Net
Present Value of any benefits calculated offline to then be entered into the TEAM CBA. If applicable,
the NPV of these benefits should be calculated using the same assumptions as the main TEAM
assessment, including the appraisal period, discount rates, demand scenarios, and future growth
rates.

4.3 Detailed Steps for Carrying out a CBA using the Tool for
Economic Appraisal of Active Modes (TEAM)

43.1 Sheet 1 — Scheme Inputs

The first step of a TEAM appraisal allows the input of basic details,ab
of the scenarios being tested.

a me, as well as details

4311 Section A - Scheme and Infrastructure

The first set of questions aims to provide basic details réga e scheme, including:

e Scheme Area Type — Choaqge, b n fi a types that best describe the

location of the scheme:
— Dublin City (the area a
— Greater Dublin Ar

% ed by Dublin City Council)
es Dublin, Kildare, Wicklow, Meath)

opulation of less than 1,500).

The location sho cation where the majority of users are based. For example, if a
scheme passes ral @rea but is primarily aimed at connecting two nearby towns, choose
‘Other towns Aurb The chosen location will affect the ‘diversion rates’ that are used by the
tool, which es new users are assumed to have shifted from. This is explained in
greater detail in 4.3.3.2.

o Scheme Geographical Region — The region in which the scheme is being
delivered. Choose between seven administrative regions in Ireland:
— Dublin
— East/ Midlands
— South East
— South West
— Shannon (Sometimes referred to as ‘Mid West’)
- West
— North West (Sometimes referred to as ‘Border’)
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This information is required to consider the likelihood that an international visitor will visit a particular
region. This captures an element of regional preferences of international visitors when engaging in
walking and cycling during their time in Ireland’. Regional choice reflects the location of where the
majority of users are based. Further details are available in Section B.5.

o Scheme Opening Year — Input the year that the scheme/intervention is expected to
be complete and open to users.

e Scheme Length — Input the total length of the scheme / route corridor in question in
kilometres. See Figure 4.2 for hypothetical example of an extension to an existing
scheme.

e Infrastructure Breakdown — Provide a breakdown of the types of infrastructure
along the route/corridor under the existing situation, and under the proposed
situation/option. This should break down the total scheme length in kilometres
across five potential types of infrastructure, as follows:

— Off-road segregated trails, such as greenways or off- cleways

— On-road cycle track with physical separation fro ic (e.@ukerbs, verges,
bollards)

— On-road cycle lane without physical separat raffic (painted lanes)

— Shared bus lanes

— No dedicated facilities / mixed traffi

ere are different benefits that are
g infrastructure’ field should describe
ich in most cases, is likely to be ‘no dedicated
cture are displayed below from the NTA’s

It is important to differentiate between infrastructur,
calculated for each type. If the schemeisan
the infrastructure type of the nearest alternati
facilities’. Examples of different types of ¢
(2011) National Cycle Manual®®,

e Journey Time ould only be used in the case of interventions that
remove detouts o meability along specific routes, such as bridges,
under/overp rovision of shortcut routes. If a route does so, the user
will be estimate of how many minutes the average pedestrian
and/o i which will be used to calculate the journey time savings

10.00 |
Break down the total sc length into different types of infrastructure: Existing infrastructure  Proposed infrastructure
Off-road segregated cycle trails (e.g. Greenways, Cycle Trails, Cycleways) 7.50
On-road cycle-track with physical separation from traffic (e.g. kerbs, verges, bollards) 2.00
On-road cycle lane without physical separation from traffic (e.g. painted lanes) 1.50 0.50
Shared bus lane
No dedicated facilities 8.50
10.00 10.00
Figure 4.2 Example of inputting route infrastructure details

17 1n 2019 Ireland received 9.674 million overseas visitors, and 361,000 took part in cycling, which equates to
3.7%.

https://www.failteireland.ie/Failtelreland/media/Website Structure/Documents/3_Research_Insights/4_Visitor_|
nsights/KeyTourismFacts_2019.pdf?ext=.pdf Accessed March 2023

18 Available from: https://www.cyclemanual.ie/
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Off-road On-road cycle track On-road cycle lane

4.31.2 Section B — Dem

One of the most important j | is the demand scenario, meaning the numbers of
and after an intervention. This demand scenario is used
to calculate the benefi i ith a change in the number of pedestrians and cyclists, and it is

the most important dri praisal results.

Under this field, sked to input the number of daily pedestrian and/or cyclist trips in the
in the future demand scenarios. There are spaces for three demand
I, and high scenario. The number of trips entered should reflect the total
or along a route corridor, in both directions.

scenarios: a |
number of trips in

In many cases, it will be difficult to predict how many users are likely to use a scheme, or how an
intervention (such as adding segregated facilities) will affect walking and cycling user numbers.
Additional guidance has been provided in Section 5 to help estimate demand, particularly in instances
where there is little existing data.

This section also seeks four additional pieces of information:

¢ Annualisation — An annualisation factor is used to convert average daily demand
scenarios to annual values. A default value of 300 (i.e., 300 days per year) is
provided, which is based off estimates from cycle counter data in Dublin. Cycle
counter data was used to create an accurate assumption for typical travel patterns.
If, for example, the annualisation scenario is based on weekday demand, the
number of ‘working days’ may be appropriate to use (i.e., 265 days per year).
Alternatively, a simple annual conversion factor of 365 days can be used.
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e Recreational users — When calculating benefits, TEAM distinguishes between
‘recreational users’ (i.e., people walking or cycling for exercise/fun, and with no
specific destination in mind), and ‘utility users’ (i.e., those travelling for a specific
purpose or to reach a specific destination such as work, school, shopping etc.). This
split affects how benefits are calculated: while ‘Mode Shift’, ‘Journey Quality’ and
‘Journey Time Savings’ are only calculated for utility users, ‘Recreation’ benefits are
limited to recreational users. Benefits arising from domestic visitors are captured
within recreational benefits in TEAM.

Appraisers are asked to estimate what proportion of users are likely to be ‘recreational users’, with
the remaining users assumed to be ‘utility users’. This is likely to be a high-level judgement based on
the location or context of the scheme. For example, a rural greenway is likely to have a high proportion
of recreational users, while an urban scheme connecting to lots of workplaces and shops is likely to
be more weighted towards utility users.

This can also depend on the source of demand estimates: for example, estimates that are derived
from transport models will generally exclude recreational users, while esti at come from count
or survey data include all user types.

e International visitors — Appraisers are asked if

percentage of overall daily are’likely to be taken by international visitors.
This is calculated as a per
Scenarios’. If ungtire an be left blank, and a default assumption will be
inputted by TEA

Consideration needs to be gi
it will simply displace to
be noted when incl
overestimating the,

er an intervention is likely to attract new tourism, or whether
onomtic activity from other locations in the country. One caveat to
visitors benefits within TEAM are given below, to avoid

visitors should be included as a benefit within a CBA. While greenways
ulus for local businesses, there is a strong risk of ‘displacement’ when
it comes to dom ending: for example, a domestic visitor spending money in a café along a
greenway would likely®have otherwise spent that money in their home county or another part of the
county, meaning that the economic benefit is simply being displaced or redistributed from one area to
another. Benefits arising from domestic visitors are captured within recreational benefits in TEAM.

can result in

4.3.2 Sheet 2 — Cost Inputs

The second sheet allows the appraiser to input details regarding the capital and current costs of the
proposals.

4.3.21 Capital Costs

Capital costs are once-off costs, such as construction costs or planning/design, and are the main costs
associated with projects. When inputting capital costs in the tool, the following information is
requested:
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e Total Cost (excluding VAT and inflation) — The total cost in each of the main
capital cost categories (e.g. construction, design, land & property etc.) should be
entered here. This total should not include Value-Added Tax (as this ultimately
returns to the government); nor future inflation (as all prices are converted back to a
base year). It should however include any risk associated with this particular cost
category. A separate line is provided for general programme risk (sometimes also
referred to as optimism bias or contingency).

e Percentage provided by public funds — In most cases, all of the project’'s budget
will be supplied by public funds, and this should be kept at 100 per cent. If any
private funding is being provided, reduce this value to reflect the non-public fund
component for this.

¢ Percentage that relates to labour — Provide an estimate of the proportion of each
cost that is spent on labour (i.e. wages, salaries etc.). This percentage is used later
for calculating the Shadow Price of Labour. Default percentages have been provided
for each cost category.

e Year of the Cost estimate — This refers to the price y w he original cost
estimates are based. The tool will then convert thes o the base year that is
being used.

of each cost that is
sts for several years, and

e Apportionment — Apportionment relates to t
spent in each year. The timeframe for project
different costs can be incurred at differeg

e |If the spending profile of the sch own / not relevant: Simply keep
the yellow ‘Don’t Know’ box ghec ool will automatically apportion costs

e |If the spending profile of s known: Make sure the yellow box is
unchecked, and put perce
cost will be spe ach row adds to 100%.

The figure below provides an inputs for a project with a specific annual profile.

How are capital costs apportioned annually? (in percentages)
o Don't
, rovit blig a ar o
Base Capital Costs u at is ate? know 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Main Contract Construction % O 50% | 50% 100%
Main Contract Supervision 1 O 50% | 50% 100%
Archaeology | 75% | 25% 100%
Advance works and other contracts | 100% 100%
Land & Property | 100% 100%
Residual Network O 100% 100%
Planning & Design O 40% | 40% | 20% 100%
TIl Programme Risk / Contingency Allonanc 1,650,000 | 100% | 36% | 2020 |
Figure 4.4 Example of inputting capital costs

4.3.2.2 Operating & Maintenance Costs

The tool also asks for annual Operating & Maintenance Costs, such as those associated with staffing
or day-to-day maintenance. The field also asks for some of the same information as above, including
the percentage provided by public funds, the labour percentage and the price year. Once these are
inputted, this annual cost is automatically apportioned for each year of the appraisal period, after the
scheme opens.

Operating and Maintenance Costs

Annual Operating and Maintenance Costs €5,000 | 100% ‘ 50% ‘ 2020

Figure 4.5 Example of inputting O&M costs
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4.3.2.3 Shadow Pricing

The PSC specifies two types of shadow prices?®, which have been applied by default in the tool, as
follows:

e Shadow Price of Public Funds (SPF) — When the government raises funds
through taxation, it can introduce economic distortions: taxes such as VAT or
income tax raise the price paid for goods and services, which can discourage
economic activity that would have otherwise occurred. The purpose of the SPF is to
account for the opportunity cost of raising money through taxation, and it should be
applied to all publicly-funded expenditure associated with a project or programme.
As of October 2021, the SPF is set at 130% of all publicly-funded expenditure.

e Shadow Price of Labour (SPL) — Spending on some projects, particularly when
they are located in an area with high rates unemployment, can have a stimulus
effect; creating jobs and reducing the number of people claiming social welfare
payments. The purpose of the SPL is to account for this i by reducing the
effective cost any labour-related spending. As of Octob e SPF is set at
80%, which the tool automatically applies to any sch cat rural areas.

Both shadow prices are applied by default, as shown in the figuredel
Applicable
Shadow Pricing Shadow Price
Include Shadow Price of Public Funds? 'A 130%

. v
Include Shadow Price of Labour? 80%

4.3.3
The calculations in the tool rely on efault assumptions, which are listed on Sheet 3 of the
Excel-based tool. These ions have been developed by Tl to reflect the best available

data at a national level
across schemes. Th
appraising a sche

process of calculating benefits easier and more consistent
ce the data that project teams are required to gather when

eep the pre-populated value for each assumption, there may be specific
circumstances 0 where better data is available and more reflective of the local area. In these
cases, this sheet pro s the opportunity to replace any default assumption. For example, a scheme
will mainly cater for cycling trips between two towns located 8km apart, there may be a justification for
using an average journey length of 8km, rather than the default value of 5km.

However, any changes to default assumptions should only be made with specific supporting evidence;
evidence which should be documented in the report.

19n economics, market prices refer to the actual cost that is paid for a good or service in the market, such as
the salary that someone is paid to work on constructing an active travel scheme. However, market prices can
distort the true economic costs or benefits associated with these activities, such as the fact that spending on
labour can reduce unemployment and its associated economic costs. In these instances, shadow prices are
used to convert market prices to a value that more closely reflects its true economic cost:
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4.3.3.1 Section A — Journey Lengths and Assumptions

Most benefits increase with the length of time someone spends walking or cycling, as well as the
length of car trips replaced by active travel.

This means that assumptions around the length, speed, and direction of a journey can have a
significant impact on benefits, particularly health and mode shift benefits. Default assumptions around
journey length and duration are shown in the table below, along with the source/basis of the
assumption.

Table 4.3 Journey lengths and assumptions

Table Heading | Heading
Average non-recreational walking 1.4 km
journey length (km) ' Analysis from the NTA ‘National Household Travel
Average non-recreational cycling 5 km Survey 2017
journey length (km)
Average walking speed (km/h) 5 km/h ] )

_ Standard all-purp ing@nd cycling speeds
Average cycling speed (km/h) 16 km/h
Average recreational walking trip 45 mins
length (mins) csoQ Na Household Survey ‘Special
Average recreational cycling trip 60 mins 22013
length (mins)
Proportion of people making return 90% is from the NTA ‘National Household Travel
journeys (%)

4.3.3.2 Section B — Diversion Rate

When a new pedestrian or cycl o Walking or cycling when making a journey, diversion

rates are used to estimate what the likely to have switched from. This mainly affects the
mode shift benefits, but it‘ﬂs an ct on other benefits.
Outside of formal traRSpo d ere are generally two approaches that could be taken to

developing diversj
between transpo
a lack of rel
developed us
split of each area
to area type, not leas
of Ireland.

to take diversion rates from published studies of substitution rates
ile the other is to base it off of the typical modal split of an area. Due to
Ireland or for non-metropolitan areas, diversion rates in TEAM were
ional Household Travel Survey 2017’ and are based on the typical modal
weighted to exclude the mode of transport in question. These differ according
ecause of the different transport options currently available in different parts

Default diversion rates for each area type are shown in Table 4.3 for walking and Table 4.4 for cycling.
Using Table 4.3 as an example, this means that for every 100 new walking trips in a ‘rural’ area, 20
are assumed to be brand new trips (i.e. they did not shift from any other mode), 74 will be trips diverted
from driving, 4 from bus, 1 from cycling and 1 from rail.
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Table 4.3 Default walking diversion rates
Other
New walking o Greater Regional towns /
trips from: DIl Sl Dublin Area Cities urban AL
districts
Did not
previously 15% 15% 15% 15% 20%
travel / new trip
Private Car 52% 68% 73% 80% 74%
Walking 0% 0% 0% 0% 0%
Cycling 11% 5% 6% 2% 1%
Bus 20% 10% 6% 3% 4%
Rail/lLuas 2% 2% 0% 0% 1%
Source: Based on NTA, 2017. ‘National Household Travel Survey 2017. (Reweigh posegnode shares excluding
walking.)

Table 4.4 Default cycling diversi

New cyclin Greater Regij el

. y ; 9 | Dublin City : 9 urban Rural
trips from: Dublin Area | C C

districts

Did not
previously 15% 15% 15% 20%
travel / new trip
Private Car 62% 67%
Walking 21% 9%
Cycling 0% 0%
Bus 2% 3%
Rail/Luas 0% 1%

Source: Based on N jonal’Household Travel Survey 2017. (Reweighted all-purpose mode shares excluding

cycling.)

43.3.3 Sec Other Travel Assumptions

Other miscellaneous travel assumptions have an impact on a range of benefits, such as the
background journey growth rate (mainly affecting the future number of users), vehicle occupancy rates
(mainly affecting mode shift benefits), and demographic data (mainly affecting health benefits, which
are only calculated for adult users). These are shown in Table 4.5 below.
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Table 4.5 Other travel assumptions
Variable Default Assumption | Source
gﬂ?#:;%?gﬁ;ofaqg (%) 1.0% Based on general population growth
rP;tiZate Car Occupancy 1.5 passengers PAG Unit 6.11
Bus occupancy rate 12.2 passengers HEAT (2017)

% of trips made by adults 7504 Analysis of NTA ‘National Household Travel
(18-70) 0 Survey 2017

% of adult population in
labour force

70% Analysis of ‘Labour Force Survey’ data

4.3.3.4 Section D - Appraisal Assumptions

This set of assumptions are appraisal assumptions, which are used f [ general rules and
boundaries of the economic appraisal. These are mostly based on g the’PSC and CAF, and
should not be changed unless for a specific reason associated dwi larity of the scheme.
These assumptions are shown in Table 4.6 below.

Table 4.6 Appraisal

Table Heading Headin

Discount Rate 4.0%
Price Base Year 2011

ing Code Central Technical References 2019

Appraisal period (years) | 30

Real GNP per capital
annual growth rate
(2021-2025)

Real GNP per capital
annual growth rate
(2025+)

mon Appraisal Framework

43.3.5

This set of as s are associated with the economic impacts arising from spending by
international visitors n using walking and cycling infrastructure. International visitors, on average,
spend more per trip than domestic and local visitors in an area. Therefore, the direct spending (i.e.,
expenditure on overnight accommodation, restaurants and activities) arising from their presence on
the scheme should be captured.

rnational Visitors Assumptions

There are a number of default assumptions included to quantify the international visitors component
within TEAM. A regional factor captures the likelihood of international visitors being drawn to the
scheme based upon the regional distribution of cycling undertaken by international visitors. Default
regional demand values for cycling is outlined in Table 4.7 below, indexed to the region with the
highest proportion of international cyclists in the West.
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Table 4.7 Weighted likelihood adjustment factor for international cycling tourist per
region Assumptions in Regional Demand for International visitors

Regional Demand for . East & South | South North
Cycling Tourism Diai Midlands | East | West SMEMDET | HHEST West
(%) Factor of Regions
visited by international 76% 66% 58% 98% 60% 100% | 56%
visitors

The default daily spend for international visitors is calculated by using Failte Ireland’s per diem
spending rate of €96 per visitor®®. This rate is the average daily spend of international visitors
nationally. The per diem rate is adjusted in line with projected real GNP growth per capita to 2011
values as per the CAF Guidelines. If, for example, the user finds the scheme will attract a higher or
lower average daily spend, this can be inputted accordingly as long as specific evidence is given to
justify an increase or decrease in the assumption.

An annualisation factor is applied as a default assumption to capt
international visitors in Ireland. A value of 120 days corresponds f
season, based upon month of arrive data of cycle holidaymake
includes the peak summer season of three months (June, J
account for the shoulder periods of April, May and September.
scheme will have international visitors, a default assu
built into the TEAM tool. This is taken from the
estimated the number of users on the scheg

al component of
onth annual tourism
ed Dy Failte Ireland?!. This
t), and an extra month to
appraiser determines that the
total users is automatically in-
genway Intercept Survey,? which
ernational visitors. This is included to

These assumptions are summarised in Tah

Table 4 al Visitors Assumptions

Variable Variable

Daily international visit Failte Ireland Key Visitor Facts 2019

Annualisation fac Failte Ireland, Profile of Overseas Visitors who
X 120 .
seasonality Cycled in 2011
International visito 2% The Waterford Greenway Intercept Survey 2017

434 Sheet 4 — Results Dashboard

The Results Dashboard summarises the results of the TEAM assessment, based on the inputs and
assumptions used in previous sheets. The Results Dashboard contains four main sections:

A. Cost Benefit Analysis

B. Annual Economic Flows

20 Failte Ireland, 2021. Key Tourism Facts 2019.

21 Modelled from Failte Ireland 2013. Profile of Overseas Visitors who Cycled in 2011, Table 6 Month of Arrival
(%). Peak three-month season June, June and August with the addition of an extra month to account for the
shoulder seasons in April, May and September.

22 Published by Waterford City and County Council in December 2017
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C. Sensitivity Analysis
D. Other Economic Indicators.

4.3.41 Section A — Cost Benefit Analysis

This section shows the main results of the CBA, including the present value of economic benefits for
each benefit category. Several outputs are displayed in this section:

e Present Value of Benefits (PVB) — The PVB is the sum of monetised economic
benefits over a project’s appraisal period. This section shows the PVB for each
individual benefit, as well as for the entire project. It is also accompanied by a pie
chart to show how benefits compare. If undertaking an active modes CBA as part of
a National Roads scheme, then the PVB from TEAM can simply be added into the
overall project CBA.

fits calculated outside

A cell (highlighted in yellow) is provided where the value of any additional
' 4.2.2.

of TEAM be added to the overall PVB. This process in described further

e Present Value of Costs (PVC) — This is the total su
over the project’s appraisal period, which have b
Prices (described previously) into account. An.an
value of costs is also calculated / provided a

ital and operating costs
ste@to take the Shadow
kdown of the present
m*of the sheet.

¢ Net Present Value (NPV) — The NPV ig B minus the PVC, and represents
the additional or net economic benefi [ y the scheme.
A positive NPV indicates thatthe méasure pnomic benefits are greater than the
costs, while a negative NP ical hat the costs are greater than the benefits.

¢ Benefit-to-Cost Ratio (BCE 2 ratle’ of economic benefits to economic costs. A
BCR of at least 1 means th fits outweigh the costs, while a BCR of less
than 1 indicates that t eigh the benefits.

These outputs and the results of
Project Appraisal Report. It s
one, this does not mea
possible to monetise i
that are not reflecte
improvements in
within the Qualita

at even if the NPV is negative or the BCR is less than
is not worthwhile. The tool only includes benefits that are
are many additional benefits provided by walking and cycling
A, such as the creation of an integrated transport network or
a ocial inclusion. These non-monetised benefits should be captured
| process described in Sections 2 and 3, and considered as part of any
ns.

th
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A. Cost Benefit Analysis - Central Scenario

_ PresentValue Breakdown of Walking and Cycling Benefits - Central Scenario
e i €815,320
include:  Mode Shift a Mode Shift
3%
Vehicle Operating & Ownership Costs €549,718 Intemational Visilors
Carbon €104,733
Air Quality €9,248
MNoise €12,929
Congestion €652,542
Health €12,916,537
Reduced Mortality €12,509,971
Workplace Absenteeism €406 566
Recreation
= 18% Health
Journey Time €2,105,619 fealt
Journey Quality €1,752,981
Recreaticn €4,847,932
International Visitors €4,570,657
Other I
Joumey Quality
6%
Present Value of Benefits (PVB) €22,005,434
Present Value of Costs (PVC) €22,520,113 Joum;é;Time
Net Present Value (NPV) -€514,679 Mode Shift = Health Journey Quality
Benefit-to-Cost Ratio (BCR) 0.98 = Recreation = International

Figure 4.7 Results dashboard - ex

4.3.4.2 Section B — Annual Economic Flows

This section provides the annual present value of c@sts efits over the appraisal period. This
will show how the costs and benefits of the pfeject€hange r time.

B. Annual Economic Flows (€000s) - Central

. Y4 L0925 2026 2027
Scenario

|

Vehicle Operating & Ownership Costs €13.7 €13.2 €12.8 €124 €12.1 €11.7 €114 €11.0 €10.7
Carbon €4 €25 €27 €28 | €8 | €9 €7 €30 €31
Air Quality €04 €04 €04 €3 | €03 | €03 €03 €03 €3
Noise €05 €05 €05 €5 | €05 | €05 €05 €05 €04
Congestion €239 | €237 | €236 | €234 | €233 | €231 | €230 | €228 | €227
Reduced Mortality €987 | €1961 | €2023 | €387.2 | €480.8 | €477.7 | €4746 | €4715 | €4684
Workplace Absenteeism €32 €64 €5 | €126 | €156 | €155 | €154 | €153 | €152
Journey Time €770 | €765 | €760 | €755 | €750 | €746 | €ran | €r36 | €734
Journey Quality €641 | €637 | €633 | €629 | €625 | €621 | €617 | €613 | €60.9
Recreation €0.0 €0.0 €00 €0 | €0 | €00 €0.0 €0.0 €0.0
International Visitors €2982 | €2963 | €204.3 | €2924 | €2005 | €2886 | €2868 | €284.9 | €283.0
Present Value of Benefits (€000s) €582 | €679 | €775 | €870 | €963 | €957 | €950 | €944 | €938
Present Value of Costs [ €327 [ €315 | €302 | €291 | €650 | -€12659 | -€5412 | €114 | €28 | €27 | €26 | €25 | €24 | €23 | €22 |

Economic Net Present Valu [ | | | [ [ | €4830 | eses | era7 | e€sas | €937 | €932 | €926 | €921 | eot6 |

4.8 Results dashboard — example of annual economic flows

4.3.4.3 Section C — Sensitivity Analysis

The PAG and PSC require sensitivity analysis to be done when carrying out CBA. The purpose of
sensitivity analysis is to demonstrate how changes in demand, benefits or costs would affect the
overall CBA results, and to show the potential range of values. TEAM facilitates three types of
sensitivity analysis as a default:

¢ Demand - The range of the PVB under the low, central and high demand scenarios.
o Benefits — The range of the PVB when benefits are adjusted by + 20%

¢ Costs — The range of the PVC when costs are adjusted by + 20%

The combined impacts of these sensitivity tests on the BCR are also displayed in this section, showing
the potential range of the BCR in a number of different scenarios. For example, the figure below shows
the maximum range of the BCR between 1.03 and 3.95 when both demand and costs are varied.
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C. Sensitivity Analysis - Potential Range of Benefits & Costs

Demand Sensitvity Low Central High
Present Value of Benefits €2,510,484 €4,450,943 €6,391,401

. -y . F r
Benefits Sensitivity -20% -10% +0% +10% +20%
Present Value of Benefits €3,560,754 | €4,005,849 | €4,450,943 | €4,896,037 | €5,341,131

L. L4 Ld

Costs Sensitivity -20% -10% +0% +10% +20%
Present Value of Costs €1,619,919 €1,822,409 | €2,024,898 €2,227,388 | €2,429,878

C. Sensitivity Analysis - Combined BCRs

Demand Sensitivity

B

Low Central High
o 20w 155 2.75 3.95
S 7 aow 138 2.44 3
27 Lo 1.24 2.20
27 aow 1.13 2.00 2.
S 7 soom 1.03 263

r

fit Sensitivity
L

+0% +10% +20%
. 2.75 3.02 3.30
E 2.44 2.69 2.93
g 2.20 2.42 2.64
L 2.00 220 2.40
3 1.83 2.01 2.20

4.9

Results dashboard — example of sensitivity analysis

While these three sensitivity tests should satisfy the PAG and PSC requirements, sensitivity tests on
other variables can be carried out if required by saving a version of the tool, adjusting the variables of
interest (for instance, variables in the default assumptions tab), and comparing the results with the

original TEAM assessment.

43.4.4

Section D - Other Economic Indicators

This section includes some other useful economic indicators provided by the tool, including:

o Costs — This provides an estimate of the present value of costs per kilometre, and
per user. This can be useful when trying to compare routes in terms of their cost-
effectiveness.
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e Carbon - This provides an estimate of the total tonnes of CO; avoided by the
scheme, based on the estimated shift from private cars to walking/cycling. It also
shows the ‘Cost per tonne of CO; avoided’ which is an indicator of the cost-
effectiveness of the scheme in terms of reducing carbon emissions.

¢ Mode Shift — This provides an estimate of the total driving kilometres shifted to
walking/cycling by the scheme. It also shows the ‘Cost per driving kilometre
avoided’, which is an indicator of the cost-effectiveness of the scheme in terms of
shifting car users to active modes.

o Benefit per km — The benefits for users and society for each kilometre walked or
cycled.

Page 32



TII Publications PE-PAG-02036
Project Appraisal Guidelines for National Roads Unit 13.0 - Appraisal of Active Modes May 2023

5. Methods of Estimating Demand

A significant input to quantitative economic appraisal is the user demand scenarios (i.e. how many
walking/cycling trips are expected before and after the intervention). As most benefits of walking and
cycling are based on a change in the number of trips made by walking and cycling, this can have a
major impact on the economic benefits estimated for the scheme. Demand is something that project
appraisers often find difficult to estimate. Data for estimating the current level of walking and cycling
demand is often unavailable in Ireland, and even when available, it can be difficult to forecast how
walking and cycling levels might change after an intervention.

This section provides some general guidance and resources for estimating cycling demand. It
summarises the potential sources of demand data, and also provides standard trip rates for situations
where no local data is available to the appraiser. The appraiser could also consult the Department of
Transport’s 2020 Public Spending Code Lifecycle for Greenway Projects under €20m guidance, for
suggested methods of demand analysis specifically for greenways under the Public Spending Code
€20 million threshold.

5.1 Setting Demand Scenarios

Given the uncertainty surrounding walking and cycling degan nal traffic ‘forecasts’ are
generally unsuitable for walking and cycling schemes. There y factors that influence users’
decisions to walk and cycle, including safety, infras q y, levels of physical activity,

settlement, climate and commuting patterns, me en using formal models, single

y active modes?’. While extrapolation from
historic trends tend to be linear in nature, i 5Sible to forecast the future, particularly if there is
envisaged step-changes in society. il may be incremental, in response to changing
attitudes or change prices of tra be sudden, brought about by an unanticipated shock
(e.g. Covid). Demand scenari raiser to explore resilience in future demand.

Economic appraisal f Q
scenarios’, which allo 0
levels. Each apprai
as three scenari
and a ‘high

cling schemes should therefore be based on ‘demand
by testing the outcomes associated with a range of demand
e a current estimated level of walking and cycling demand; as well
thrée levels of potential demand: a ‘low scenario’, a ‘central scenario’,

5.2 cenarios with Existing Count Data

In some cases, a scheme will be located in an area or along a route where there is existing data for
walking and cycling levels from counts or surveys. Different forms of count data may be available,
including continuous cycle counters which count the daily number users passing a certain location, or
(more commonly) traffic surveys measuring flows over a short period. Some examples of publicly-
available walking and cycling count data include:

e The annual Dublin Canal Cordon Count and Quays Count.

e Permanent cycle counters at select locations in Dublin City and Dan Laoghaire-
Rathdown.
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e The IDASO database of historic NTA traffic counts?3, which may include walking and
cycling in some instances.

Count data may be for a location directly along the route, or for nearby location with similar traffic
flows. Additional count and traffic survey data may be available from local authorities.

If there is existing count data for the route / location of a scheme, this is the generally the most accurate
method of estimating current demand, although for longer routes, it may require count data from
multiple locations. Future demand scenarios should be then estimated by applying three levels of
cycling growth/uplift to represent a low, central and high scenario. The levels of cycling growth can be
established by reviewing other schemes that have seen increases in cycling following an intervention,
or to reflect policy targets.

5.3 Demand Scenarios without Existing Count Data

Existing count data will often not be available, and other sources must b d to estimate current
and future demand. There is no one preferred source of demand scenarigsya ifferent sources may
be suitable for different locations and project contexts.

5.3.1 Case Studies and Benchmarking

ful data source to estimate
an be appropriate in instances
i.e. when the scheme generates the
monly used for larger recreation-
Scenario for a greenway may to be
ther greenway projects, with other scenarios

Case studies of other routes that share similar characteristic
potential levels of demand. Benchmarking and setting de
where there are no existing pedestrians or cyclists alon
demand, such as for greenways or new off-line rou
or tourism-focused greenway projects. For igsta
achieve the same level of walking and cycling
based around this.

Studies that have been carried out for_the stern Greenway in Mayo?* and the Waterford
Greenway?® are the most promi although as more cycle schemes undergo ex-post
evaluation in future years, this wi jtional case studies being published.

5.3.2 POWSCAR@at

The Place of Work,
Statistics Office
statistical areas, |
how many p
as well as the
modes. Low, cen
shares, for instance.

C

e — Census of Anonymised Records data from the Central
data on commuting and educational trips between different
mode of transport people take. This information can be used to estimate
travelling between two zones for work and education by active modes,
berstravelling by all modes to estimate the future potential for a shift to active
high scenarios can be established using different targeted active mode

POWSCAR only provides commuting and education data, meaning that it would only suit schemes
that have a high commuting potential. A public version of POWSCAR is available online?®, in which
commuting and education flows between Electoral Divisions has been combined.

23 IDASO, 2021. Available at: https://mytrafficcounts.com/

24 See Fitzpatricks, Failte Ireland (2011). Economic Impact of the Great Western Greenway. Department of
Transport, Tourism and Sport, June 2011.

%5 See AECOM (2017). Waterford Greenway Intercept Survey 2017. Waterford City and County Council,
December 2017. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway-
BaselineSurveyReport-Jan2018.pdf

26 CSO0, 2018. Available at: https://www.cso.ie/en/census/census2016reports/powscar/
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This does not distinguish between modes of transport, but more accurate local data can be requested
from the Central Statistics Office.

5.3.3 Population Catchments and Standard Trip Rates

In situations where there is no reliable baseline data, basic population catchments can be combined
with standard trip rates to estimate current demand for different area types. This is likely to be most
appropriate for smaller schemes outside of large urban areas (i.e. less than <20km long). Trip rates
are given below for two types of journeys: utility and recreation.

Table 5.1 below shows standard trip rates for utility purposes (i.e. journeys to work, school, shops
etc.) across different geographical area, expressed as ‘daily trips per 100 residents’. This data is based
on patterns of travel observed in the NTA ‘National Household Transport Survey’. For example, if a
scheme serves arural electoral division with 450 residents, these rates suggests that one could expect
an average of 107 utility walking trips?” and 12 utility cycling trips?® to be currently made each day
among that population. If the total population catchment was 1,000 residents, one could expect 238
walking trips and 27 cycling trips to be made each day in total among that tion.

% of all trips by
Trips per week for utility purposes eI

Walking | Cycling
Dublin City (Dublin City Council administrative area . . 29% 9%
Greate_r Dublin Area (counties Dublin, Kildare, 20% 5%
and Wicklow)
R_leonal Cities (Cork, Limerick, Galway and 12.8 279% 5%
cities)
Large Urban Towns (Towns with a [ 0 0
10,000) 61.7 4.2 27% 2%
Other urban districts (To o o
between 1,500 and 10; 63.1 43 29% 2%
Rural (all other are i a population of o o
less than 1,500) 238 2.1 11% 1%

Source: Trip ra deri y 2017. ‘National Household Travel Survey 2017’

Table 5.2 displays18@ alking and cycling trip rates at a national level for recreation and exercise
purposes, based on data from the QNHS Sports Module 2013. As above, this shows how many
recreational walking and cycling trips are typically each day made in a population of 100 people. For
example, if the scheme serves a local population of 450 people, one might expect 167 recreational
walking trips and 23 recreational cycling trips to be currently made per day among that population.

27 (450/100) x 23.8
28 (450/100) x 2.7
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Table 5.2 Standard baseline trip rates for walking and cycling for recreational purposes

: . Daily trips per 100 people
Trips per week for recreation purposes

Walking Cycling
National 37 5
Source: Trip rates derived from CSO, 2013. ‘QNHS Sports Module 2013".

It should be noted that these trip rates reflect all current walking and cycling journeys among the local
population, and not necessarily just the trips along the specific scheme in question. If there are several
other alternative routes within the catchment area, it may be necessary to make an additional
assumption as to what proportion of walking and cycling trips in the area will take place along the
scheme (i.e. 50% of local trips will use the scheme).

These standard trip rates can be used to estimate current levels of dema
area: using the example above, the current level of cycling among a rural p
to be 12 utility trips per day (equating to a 1% mode share), and 23
above, low, central and high rates of growth or modal share target e uSed as the basis of
future demand scenarios. Further guidance on setting demand scgna e provided in a future
update to this Unit.

along a route or in an
jon of 450 is assumed

&

Page 36



TII Publications PE-PAG-02036
Project Appraisal Guidelines for National Roads Unit 13.0 - Appraisal of Active Modes May 2023

Appendix A:

Review of International Practice
for Active Mode Appraisal
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This section summarises the results of an international review of active mode appraisal practices that
was carried out in advance of this update to PAG Unit 13. This review examined appraisal guidelines
and practices in several locations and organisations, including the United Kingdom, Netherlands,
Copenhagen, Australia, the World Health Organisation and New Zealand, and identified different
types of benefits that are typically included in active mode appraisals.

Table A.1 summarises the results of this review. It shows and describes different categories of benefits
that have been identified, as well as the typical significance of the benefit within Cost Benefit Analyses
for active mode schemes (as indicated by examples that were reviewed). The chart shows how
frequently each benefit appears across the different examples of appraisal guidance, as well as an
assessment as to whether the data and methods existed in Ireland to introduce it widely into active
mode appraisal guidance.

Table A.1 Review of international active mode appraisal practices and benefits
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effective density
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Appendix B:

Technical Methodology for
Parameters and Benefit
Calculation
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This Appendix details the methodologies and sources used for calculating the benefits used in TEAM.
It also provides methodologies for ‘Collision Reduction’ not currently included within TEAM. This
appendix includes:

o B.1 - Mode Shift Benefits, including Carbon, Air Quality, Noise, Congestion, and
Vehicle Operating & Ownership Costs

e B.2 — Health, including Reduced Mortality and Absenteeism

e B.3-Journey Time

e B.4. - Journey Quality and Recreation

e B.5 - International Visitors

e B.6 — Collision Reduction (not currently included in TEAM)

B.1 Mode Shift Benefits

As mode shift benefits are based on the shift from private vehicles t
is to estimate this shift; or the amount of vehicle kilometers ‘diverted’
can be expressed either ‘per vehicle-kilometer’ or ‘per passen i
are expressed per vehicle kilometer.

or ¢ycling, the first step
e cars. This diversion
ter’, although most factors

Table B.1 Daily private car
Code | Calculation | Variable Value ource / Basis
Number of new Based on user estimates of the number
A non-recreational of daily trips, and the proportion that are
daily trips ‘utility’ trips.
% of tri n- Default assumption based on location
B 0 P ecific modal splits from NTA ‘National
version factors | Household Travel Survey’ 2017 data.
for private cars. | 15-20% of trips assumed to be new trips
C
1.4 k”_‘ Default assumptions estimated from
D (Walking) NTA ‘National Household Travel Survey’
) 2017 data. Can be replaced with user
5.0 km (Cycling) | estimates if necessary.
Daily car passenger
E CxD kilometres diverted
(km)
Average car Default assumption based on non-
F 9 1.5 people commuting occupancy rates from PAG
occupancy Unit 3.11.
Daily car vehicle
G E/F kilometres diverted
(km)

To estimate mode shift benefits, the diverted passenger/vehicle kilometer should be multiplied by the
relevant factors for carbon, air quality, vehicle operating / ownership costs, noise and congestion.
These factors are derived from a variety of sources, and are shown in the tables below.
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For estimating future values, 2011 carbon emissions should be increased in line with the Shadow
Price of Carbon specified in the Public Spending Code, while 2011 values of air quality, noise and
congestion should be increased in line with real GNP growth per capita. As vehicle operating and
ownership costs are assumed to increase in line with the general rate of inflation, future values should
remain in 2011 prices in the CBA. Daily mode shift values should be converted to annual values using
appropriate annualisation factors.

Table B.2 Carbon emissions
Code | Calculation | Variable Value Source / Basis
A Daily car vehicle
kilometres diverted (km)
B Daily car trips diverted
Daily car passenger
C ATL5 kilometres diverted (km)
. . Grams per vehicle ; G Unit 6.11 —
D Vehlcl.e GHG operational km by vehicle, year | Parameters Values
emissions factors (g/vkm)
and area type able 16
0O, 2017. ‘Health Economic
sessment Tool (HEAT) for
150.4 walking and cycling — Methods
E ‘Cold-start’ emissions (Urb and user guide on physical
factors (g/trip) activity, air pollution, injuries
gra ral) | and carbon impact
assessment’. Tables 3, 4 and
5.
4 grams (Urban)
F 3 grams (Rural)
19.9 grams
G
H
Annual price per
tonne specified
from 2019 t0 2050, | ppER, 2019. ‘Public Spending
assumed to Code — Central Technical
I Shadow Price of Carbon | continue to References and Economic
increase by 5% Appraisal Parameters’. Table
each year 6.
thereafter.
3 CxD Dailly yalue of COZ
emissions avoided
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Table B.3 Air quality
Code Calculation | Variable Value Source / Basis
Daily car vehicle . .
A kilometres diverted (km) Intermediate Calculation
Vehicle non-GHG Grams per km for PM Til, 2(.)16' PAG Unit 6.11
L . — National Parameters
B emissions factors and NOx by vehicle, )
Values Sheet’. Table 17-
(g/vkm) year and area type 18
C AxB Dal_ly r_10n-GHG_
emissions avoided (g)
Annual costs for non-
GHG gases in 2011 . .
Other non-GHG costs values, assumed to T, 2(.)16' PAG Unit 6.11
D : X . ational Parameters
(€) continue to increase in s Sheet’. Table 14
line with real GNP ' '
growth per capita.
Daily value of non-GHG
E CxD emissions avoided (€)
Table B.4 Vehicle operatin
Code | Calculation Variable Source / Basis
A Daily car vehicle
kilometres diverted
TIl, 2016. ‘PAG Unit 6.11 —
B Fuel c National Parameters Values
Sheet. Table 8.
TIl, 2016. ‘PAG Unit 6.11 —
C National Parameters Values
Sheet’. Table 9 & 15.
TII, 2016. ‘PAG Unit 6.11 —
D -fuel costs (€ per km) National Parameters Values
Sheet'. Table 10.
E D+ (B Vehicle Operating Costs
C/100) per km (€)
€0.103 (Urban)
. . in 2011 prices Estimate based on CSO, 2016.
F V;hl'(crlr? Ownership Costs ‘National Household Budget
P €0.117 (Rural) | syrvey 2015-2016'.
in 2011 prices
Daily value of vehicle
G (Ax (E+F))x | operating & ownership

50%

costs avoided (€) (subject
to the ‘rule of a half’)
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Table B.5 Marginal external cost of noise

Code | Calculation Variable Value Source / Basis
A Daily car vehicle kilometres | Intermediate
diverted (km) Calculation

Adapted from Department for
€0.0022 (Urban) | 3o 1ep0rt, 2020. ‘WEBTAG
Marginal external cost of €0.0011 (Rural) Data Book v1.13.1 — Table A

B noise per km (€) In 2011 values 5.4.2a. Values for urban and
and prices rural roads transferred to
Irish values and prices.
Daily value of external cost
C AxB of noise avoided (€)
Table B.6 Marginal external cost of conge
Code Calculation | Variable
A Daily car vehicle
kilometres diverted (km)
Adapted from Department for
Transport, 2020. ‘WEBTAG
Data Book v1.13.1 — Table A
Marainal external cd 5.4.2a. Values for ‘Inner and
B con gestion er km ( Outer Conurbations’, ‘Other
9 P (Rural) Urban’ and ‘Rural’ adjusted for
Irish road volumes and Level of
2011 values Service, and transferred to Irish
and prices prices.
C
B.2
Improved heg mes associated with greater levels of physical activity has many health benefits
for users, society a sinesses. Two benefits associated with health are included in TEAM and the

PAG Unit 13 guidance¥ reduced mortality’ and ‘absenteeism’.

B.2.1 Reduced Mortality

‘Reduced mortality’ refers to the change in the relative risk of early death due to increased levels of
physical activity. TEAM uses the World Health Organisation’s (2017) Health Economic Assessment
Tool*® methodology to estimate the benefits associated with a reduction in relative mortality risk due
to increased levels of walking and cycling. This methodology has been updated using Irish-specific
parameters where necessary.

29 \WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for walking and cycling — Methods and user guide on physical
activity, air pollution, injuries and carbon impact assessment’. Available at:
https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf
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‘Reduced mortality’ benefits are based on the number of new users and the time spent walking or
cycling. The steps involved are summarized in Table B.7 below, although more detailed guidance can
be found in the HEAT guidance.

Table B.7 Reduced mortality benefit calculations

Code Calculation | Variable Value Source / Basis
A Risk o_f all-cause 0.0019 DoT, 2020. Common,
mortality Appraisal Framework
o 0.886 (walking) WHO, 2017 ‘Health
B Relative risk . ,
0.903 (cycling) Economic Assessment Tool'.
168 minutes / week
c Reference volume | (walking) WHO, 2017 ‘Health
of physical activity | 100 minutes / week ic Assessment Tool'.
(cycling)
30% (walkin ‘
D Risk reduction cap ( 9 2017 "Health

45% (cycling) ic Assessment Tool’.

assumptions regarding
average journey
lengths/speeds for
recreational and non-
recreational users.

Weekly time spent
E walking / cycling
per user (minutes)

Relative risk
reduction (capped

F (1-B) x (E/C) at values contained
in D)
Absolute
redu
G
H €2.310,500 in 2011 prices | 20T, 2020. ‘Common

Appraisal Framework’

The relative mortality benefit per user should be multiplied by the total number of adult users of the
scheme. By default, TEAM assumes that on average 75% of trips are made by adults. It should also
be noted that the number of unique users can differ from the number of trips, particularly if the same
user makes a return journey on the scheme. This should be taken into account in the calculation if
necessary.

Reduced mortality benefits are assumed to be phased in over five years, with 20% of the annual
benefit occurring in Year 1, 40% in Year 2, 60% in Year 3, 80% in Year 4, and 100% in the years
thereafter. The value of a future avoided casualty should be updated in line with real GNP growth per
capita.
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B.2.1 Absenteeism

Increasing physical activity increases productivity in the economy by reducing short-term sick leave.
The median absenteeism rate for short terms sick leave is 4.6 days and 5.8 days for the private and
public sector, respectively.

The number of employees in public sector employment is about 21% of total employment in Ireland,
based on CSO employment tables. Calculating average sick leave taken in Ireland by weighting the
relative proportions of private and public sector employment gives an overall estimate of 4.9 days per
year.

A cycling or walking intervention of 30 minutes per day reduces absenteeism in a reduction in short-
term sick leave by between 6% and 32% per annum®.The lower bound of 6% is to be applied in
appraisals to estimate the reduction in absenteeism per employee per year. \

Table B.8 Absenteeism

Code Calculation Variable Value
ted based on
ssumptions regarding
A Daily time spent walking / erage journey
cycling per user (minutes) engths/speeds for
recreational and non-
recreational users.
WHO, 2003. ‘Health and
Reference volume tes per
B hysical activity day development through
pny physical activity and sport’.
C Risk reduction ca 6%. CAF, 2020. Based on WHO,
2003.
D 6% x (A/B)
A Average of 4.9 sick days per
E Dx75x4.9 ‘e year, and assuming 7.5
hours in a working day.
in-work time per €26.12in 2011
F P prices and CAF, 2020.
values
G E X senteeism benefit per
employed user

The relative mortality benefit per user should be multiplied by the total number of adult users of the
scheme who are in employment. TEAM assumes that on average 75% of trips are made by adults,
and that of those adult users, 70% are in the labour force — meaning that absenteeism benefits only
apply to around half of all users.

As with reduced mortality benefits, it should also be noted that the number of unique users can differ
from the number of trips, particularly if the same user makes a return journey on the scheme. This
should be taken into account in the calculation.

30 World Health Organisation, 2003. ‘Health and development through physical activity and sport’,
WHO/NMH/NPH/PAH/03.2, Geneva, Switzerland.
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Absenteeism benefits are also assumed to be phased in over five years, with 20% of the annual benefit
occurring in Year 1, 40% in Year 2, 60% in Year 3, 80% in Year 4, and 100% in the years thereafter.
The value of a future absenteeism benefits should be updated in line with real GNP growth per capita.

B.3 Journey Time

The methodology for estimating journey time savings is contained within the Common Appraisal
Framework. Journey time savings associated with active mode schemes are typically only applied
when the scheme results in a direct and visible reduction in average journey times, such as:

e Bridges and under/overpasses that provide a shorter and more direct route along a
corridor;
¢ New routes or shortcuts offering a more direct route along a corridor;

e Upgrades to signal timings for pedestrians and cyclists tha
must wait.

uce the time they

The average minutes saved by pedestrians and cyclists should be e
circumstances, with journey time saving benefits estimated using the
values should be updated in line with real GNP growth per ¢
subject to the ‘rule of a half’, meaning that they only receive

ally based on the
tained in CAF. Future
users of the scheme are
efits as existing users.

B.4 Journey Quality & Recreati

Journey quality benefits refer to the value th per from improved cycling infrastructure,
tial for recreation. Journey Quality benefits
were previously referred to as ‘ambience’ i Arévio ersion of PAG Unit 13, while this update of
PAG Unit 13 also provides new ‘recreation’ ecreational users of greenways.

For non-recreational users of a muting, education, shopping trips etc.), the values
for Journey Quality are based gn alues for different types of infrastructure, as estimated
research by Hopkinson 96)! and Wardman et. al. (1997)%2. The total number of
minutes spent on eac ' eme should be estimated based on the section lengths,
average speeds and t
on each type of in ing the rates contained in the table below.

31 Hopkinson & Wardman, 1996. ‘Evaluating demand for new cycling facilities’, Transport Policy 3(4), 241-249.
32 Wardman, Hatfield & Page, 1997. ‘UK national cycling strategy: Can improved facilities meet the targets?’,
Transport Policy 4(2), 123-133.
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Table B.9 Journey Quality Values per Minute

Value of journey ambience benefit of cycle facilities relative to no facilities (2010 prices & 2010
values)
Scheme type 2010 Value p Source 2011 €/min Value Year
Off-road segregated cycle 703 Hopkinson & Wardman €0.084 2011
track (1996)
On-road segregated cycle 299 Hopkinson & Wardman €0.036 2011
lane (1996)
On-road non-segregated 2.97 Wardman et al. (1997) | €0.035 2011
cycle lane

' Hopkinson & Wardman
Wider lane 1.81 (1996) €0.022 2011

Hopkinson & Wardman

Shared bus lane 0.77 (1996) 2011

Source: Adapted from DfT, 2020. ‘TAG Data Book v1.13.1 — Table A 4.1.6’

For recreational users of walking and cycling infrastructure, si gness to pay values were
estimated by TIl based on recreational users of the Wate y®3. This analysis used a
‘Travel Cost Method’ to value trips on high-quality recreaii [ ucture, which assigns a value
to non-market goods by estimating the cost to users of it. When applied to other greenways
or high quality recreational infrastructure, this provid of users’ willingness to pay to use
the infrastructure, and is a proxy for the benefits t ey ive in using it.

, recreational day-trip users (i.e. those who
specifically travelled to use the Waterford for ‘leisure’ or ‘exercise’) were divided into
distance bands based on their stated origi
Greenway was estimated usi
parameters from CAF. For cycli
overestimating the benefits

east region were includedjin t

parameters contained in Section B.1 and time
ge cost of bicycle hire was also included. To avoid
to“other greenways, only users travelling from the south-
Users with overnight stays were also excluded, as it is not

aggregated across the different user groups, and expressed as a
inute spent on the Greenway (based to the average time spent). As
sulted in values per minute of approximately €0.02 for pedestrians and €0.07
for cyclists in 201 es. These values are in a similar range to other studies of active mode
willingness to pay, including the values contained in Table B.9, and a 2005 study of the economic
values of trails and forest recreation in Ireland*.

Table B.10 Recreation Values per Minute

Value per minute Value Year Reference time (hours)
WTP Value per minute (pedestrian) | €0.0232 2011 3.5
WTP Value per minute (cyclist) €0.0742 2011 2.6

33 Based on AECOM, 2018. ‘Waterford Greenway Intercept Survey’. Available at:
https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway-BaselineSurveyReport-Jan2018. pdf

34 Coillte and Fitzpatrick’s Associates, 2011.,Economic Value of Trails and Forest Recreation in the Republic of
Ireland’. The study estimated a WTP value of between 2.1 cent and 3.2 cent per minute among visitors to several
walking trails.
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These values can be applied to recreational users using a similar methodology as journey quality.
However, as these values are associated with a high-quality off-road greenway, they should only be
applied to the time spent on segregated infrastructure.

Future values for both Journey Quality and Recreation should be updated in line with real GNP growth
per capita. New users of the scheme are subject to the ‘rule of a half’, meaning that they only receive
half of the benefits as existing users.

B.5 International Visitors

TEAM includes ‘Recreation’ benefits which captures the local use of high-quality greenway/cycling
infrastructure for leisure or exercise, associated with domestic tourism. The international visitors
benefit encompasses the value associated with increased levels of spending by international visitors
whose primary reason is to visit the greenway. International visitors spend significantly more than
domestic and local users (e.g., on accommodation, food and entry fees for ctions) and therefore
should be included within the CBA.

Consideration needs to be given to whether an intervention is likely t
it will simply displace tourists and economic activity from other logati

ew tourism, or whether

Depending on the scheme, the tourism benefits can be signi
greenway project, or a project that links to an existing p attraction. Data from existing
greenways was used as the primary source of data fo demand analysis, and studies from
the Waterford Greenway®® and Failte Ireland’s r ics regarding visitor trends and
spending®® were used to develop the paramg [ ded e TEAM tool.

arly for a tourism-focused

To calculate the international visitor benefit
visitor, which is adjusted for the regional at
tourism sector. Appraisers are require
are from overseas. Table B.11 '

inputted into TEAM.

spending rate is the basis of the value per
of walking and cycling, the seasonality of the
eand justify what proportion of users on a scheme
eakdown of how the international visitors variables were

rnational Visitors Calculations

Code Calculation Value Source / Basis

national visitor
nditure per day in €96
Ireland

Failte Ireland, 2021. ‘Key
Tourism Facts 2019’

Internal Conversion factor using real
B calculation Conversion Factor 64.8 GNP per capita to convert 2019
values to 2011, as per CAF

International visitor
C B x (A /100) expenditure per diem in €62.2
Ireland (adjusted for inflation)

Féilte Ireland Profile of

4 months x 30 | Cycle tourism seasonality 120 Overseas Visitors who Cycled
days factor in 2011, Table 6 Month of
Arrival

35 AECOM, 2018. ‘Waterford Greenway Intercept Survey 2017’. Available at:
https://lwww.waterfordcouncil.ie/media/greenway/WaterfordGreenway-BaselineSurveyReport-Jan2018. pdf

36 See Failte Ireland, 2021. ‘Key Tourism Facts 2019’. Available at:
https://www.failteireland.ie/Failtelreland/media/Website Structure/Documents/3_Research_Insights/4_Visitor_|
nsights/KeyT ourismFacts_2019.pdf?ext=.pdf
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Code | Calculation Variable Value Source / Basis
. . Waterford Greenway Intercept
0,
E International visitor demand 2% Survey’ WCCC, 2017
Further
En Regional distribution of details Failte Ireland ‘Key Tourism
international cycle tourists outlined in Facts 2019’ Table 18.
Table B.12
Weighted regional
Gn F6 x Fn)/ distribution of international
100% .
cycle tourists
Weighted regional
H 8'2))( (Gn + distribution of international
' cycle tourists adjusted
The calculations used to determine the regional distribution of internati rs were indexed to

the region with the highest proportion of international visitors that
region. A value of 100% was assigned to the West region which re
visitors and is used to index the relative likelihood or attractive
bound fixed value of a minimum of 50% is applied to the rggi
weighted percentage for each region, taking into account
This adjustment recognises the regional differences i
revealed in 2011.

highest proportion of
yclihg per region. A lower
ntages to produce a final
ttractiveness of other regions.
d of cycling, based on preferences

Table B.12 Regional Distribution of C Overseas in Ireland (Féilte Ireland,

Codes for Fn | Description Value Source
F1 _Proport!on of _|nt rs who cycled 21%
in Dublin reg

E2 sitors who cycled 13%

F3 6% Regions (_:ycling
engaged in -
overseas visitors

F4 38% (%)", according to
the Filte Ireland
'Cyclists 2011,

0,

S in Shannon region 8% Table 18
6 Proportion qf international visitors who cycled 40%

in West region

Proportion of international visitors who cycled
F7 . : 5%

in North West region

B2 Collision Reduction

A new or upgraded facility for pedestrians and cyclists is likely to affect the rate of collisions or incidents
compared to the previous situation. For existing cyclists, well-designed walking and cycling facilities
are likely to reduce their risk of collisions, particularly where they remove or reduce interactions with
vehicle traffic.
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On the other hand, a facility that attracts new users to walking or cycling may increase their exposure
to the general risks of walking and cycling, and may lead to an overall increase in collisions. ‘Collision
reduction’ impacts are the net impact of the two effects, and can be either positive (i.e. the scheme
results in less collisions than the Do Minimum) or negative (i.e. more collisions).

Estimating collision rates requires three main data types: current count and collision data for the site
in question, along with a factor to estimate the impact of the proposed intervention on collisions. Due
to a lack of reliable and widespread collision data at a national level for Ireland, collision reduction
benefits have not been included within the current version TEAM. However, in some instances, project
teams will have access to monitoring and collision data for their scheme, meaning that it would be
possible to estimate the impact of their scheme on collisions and add this to the CBA.

Estimating collision reduction impacts involves the following steps:

¢ Estimate the current collision rate for the facility / route — Collision rates are
expressed as a rate per million/billion cycling kilometres, a eparate rates are
generally estimated for fatal, serious and minor collisions, imate the current
collision rate, it is necessary to estimate the current a kilometres on the
route using count or other data, as well as the numb serious or minor
cycling collisions using data from the Road Safe [

o Estimate the ‘Crash Reduction Factor’ as the proposed
intervention — ‘Collision Reduction Facto used to estimate the
expected impact of a particular interve ollision rates. CRF are generally
expressed as percentages; for exa
intervention is expected to reduce 5%. CRF vary by intervention type

[ ents etc.), location (i.e. urban, rural

etc.), and the incident type (i.e ious, minor), and are usually obtained from

. in other locations. The ‘CMF Clearinghouse’

database®® from the US Fedéha ays Administration provides a searchable

any different interventions from a wide range of

studies, and is a of CRF for schemes.

° Estimat%ﬂ rates by applying an appropriate CRF — After applying
the C ision rates, apply this future collision rate to the future

s (based on demand scenarios for the project) to estimate

of collisions per annum. This should be repeated for fatal, serious

s as data allows.

rent and future collisions and monetise — Comparing the current
ollisions with the future estimated number of collisions will indicate whether
net increase or decrease in collisions as a result of the scheme. The
reduction/increase in fatal, serious and minor injuries can then be monetised using
the collision values contained in the CAF.

The table below provides an example of a typical calculation for collision reduction impacts. This
process should be repeated as necessary for each type of collision. Annual collision reduction values
should be converted to future values using forecast real GNP growth per capita, and discounted using
the social discount rate of 4% per annum.

37 See RSA, 2016. ‘Online Map of Collisions’. Available at: https://www.rsa.ie/road-safety/statistics/collisions
38 Federal Highway Administration, 2021. Available at: http://www.cmfclearinghouse.org/index.cfm
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Table B.11 Methodology for collision reduction impacts

Code | Formula Variable Value
Estimating current collision rates using count and collision data
Route Length 5km
B Current daily cycling count 100
AxBXx . .
C 365 days Current annual cycling kilometres 182,500
D Current annual number of serious collisions along route 3
E D/(C Current serious collision rate per million cycle kilometres 16.4
*.000001) '
Estimating future collision rates using Collision Reduction Factors
Estimated Crash Reduction Factor for a particular interve
= 25%
(example)
G E x (1-F) Future serious collision rate per million cycle kilome 12.3
Annual change in collisions
H Future daily cycling count from demand pr 120
I QG)L(SH X Future annual cycling kilometres 219,000
3 Gx(Ix Predicted annual number iC using future collision 27
.000001) rate )
K D-J Annual reduction in serig 0.3
L Value of a i 071 prices & values) €238,412
M LxK Annual iSi i enefits (2011 prices & values) €71,524

\J
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	Investment in walking and cycling is a key policy objective of the Government. The National Development Plan (NDP) 2021-2030 recognises the importance of active travel not only in reducing carbon emissions, but also in achieving other national strategic outcomes such as compact urban growth and balanced regional development. Other national policy, such as the Climate Action Plan 2021, the Strategy for the Future Development of National and Regional Greenways, and the National Physical Activity Plan highligh
	In recent years, there has been a step change in the pace and scale in walking and cycling investment. The 2020 Programme for Government – Our Shared Future, committed 20 per cent of the transport capital budget for cycling and pedestrian infrastructure. This was cemented in the 2021-2030 NDP alongside the development of a National Cycle Network. The Department of Transport’s National Investment Framework for Transport in Ireland (NIFTI) outlines the Department’s framework for the prioritisation of future i
	In accordance with the Department of Public Expenditure and Reform’s (2019) Public Spending Code (PSC), any investment project or programme is required to undergo appraisal prior to its implementation, which involves examining options and alternatives for investment, assessing the costs and benefits associated with options, and determining the most appropriate use of public funds. The Department of Transport’s Common Appraisal Framework (CAF) sets out the broad appraisal requirements for transport projects,
	A requirement of the appraisal process is the assessment of the desirability of an investment proposal from the perspective of society. Rather than just looking at the financial costs of new active travel infrastructure, an active mode appraisal should attempt to capture the wider benefits provided by active travel infrastructure – such as health benefits, reduction in carbon emissions, or improved connectivity – to assess whether the project would be a worthwhile and prudent investment. There are different
	The aim of PAG Unit 13 is to provide guidelines for the appraisal of active mode interventions within the overall project lifecycle, and to ensure that appraisers have the resources and tools to do so for both qualitative and quantitative appraisal. The guidelines are intended for those appraising TII-approved walking and cycling schemes, including greenways and road schemes with significant active travel components included. A new quantitative tool termed ‘TEAM’ (Tool for Economic appraisal of Active Modes
	  
	1.2 Why have the Guidelines been Updated? 
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	Given the changing policy context and the acceleration of active travel investment, it is important that the appraisal process for these schemes is robust enough to capture the wide range of benefits provided by walking and cycling, without placing an undue burden on those carrying out the appraisal. 
	This version of PAG Unit 13 aims to address some of the challenges faced when carrying out active mode appraisals, and to deliver guidelines and tools that make the process easier, more comprehensive, and efficient for the appraiser. It also aims to ensure greater consistency for TII in terms of comparing and prioritising investment due to a streamlined methodology and the newly developed appraisal tool.  
	The recent updates to PAG Unit 13 include:  
	• Clarification of the requirements and thresholds for qualitative and quantitative appraisal (Section 1.3); 
	• Clarification of the requirements and thresholds for qualitative and quantitative appraisal (Section 1.3); 
	• Clarification of the requirements and thresholds for qualitative and quantitative appraisal (Section 1.3); 

	• An expanded range of appraisal criteria for active modes, which build on international best practice and more comprehensively reflect the types of benefits provided by walking and cycling (Section 2). The results of this international review are summarised in Appendix A; 
	• An expanded range of appraisal criteria for active modes, which build on international best practice and more comprehensively reflect the types of benefits provided by walking and cycling (Section 2). The results of this international review are summarised in Appendix A; 

	• Updated guidelines for carrying out Qualitative Appraisal for active modes (Section 3); 
	• Updated guidelines for carrying out Qualitative Appraisal for active modes (Section 3); 

	• Updated guidelines for carrying out Quantitative Economic Appraisal for active modes, including Cost Benefit Analysis (Section 4); 
	• Updated guidelines for carrying out Quantitative Economic Appraisal for active modes, including Cost Benefit Analysis (Section 4); 

	• The development of a new ‘Tool for Economic appraisal of Active Modes’ (TEAM), which can be used to easily carry out a Cost Benefit Analysis for active modes schemes and interventions; and 
	• The development of a new ‘Tool for Economic appraisal of Active Modes’ (TEAM), which can be used to easily carry out a Cost Benefit Analysis for active modes schemes and interventions; and 

	• Additional guidance for estimating walking and cycling demand (Section 5). It should be noted that TII is currently developing a tool based on the UK’s ‘Propensity to Cycle Tool’ for Ireland, which will allow for cycle demand estimates at a route level, once published. 
	• Additional guidance for estimating walking and cycling demand (Section 5). It should be noted that TII is currently developing a tool based on the UK’s ‘Propensity to Cycle Tool’ for Ireland, which will allow for cycle demand estimates at a route level, once published. 

	1.3 Appraisal Requirements and Thresholds 
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	The complexity of an appraisal should be proportionate to the scale of the project, and as such, the PAG sets cost thresholds when different types of appraisals are required, which are consistent with the requirements of the PSC and CAF. The requirements for active mode appraisal are: 
	• Qualitative Appraisal – Qualitative appraisal must be completed for all projects, regardless of project size. Qualitative appraisal usually takes the form of Multi-Criteria Analysis (MCA) (when assessing multiple options) or a Project Appraisal Balance Sheet (when assessing only one option, or a preferred option). Both involve assessing and scoring option(s) against a set of criteria to highlight the relative benefits and costs provided. Guidelines for undertaking qualitative appraisal are contained in Se
	• Qualitative Appraisal – Qualitative appraisal must be completed for all projects, regardless of project size. Qualitative appraisal usually takes the form of Multi-Criteria Analysis (MCA) (when assessing multiple options) or a Project Appraisal Balance Sheet (when assessing only one option, or a preferred option). Both involve assessing and scoring option(s) against a set of criteria to highlight the relative benefits and costs provided. Guidelines for undertaking qualitative appraisal are contained in Se
	• Qualitative Appraisal – Qualitative appraisal must be completed for all projects, regardless of project size. Qualitative appraisal usually takes the form of Multi-Criteria Analysis (MCA) (when assessing multiple options) or a Project Appraisal Balance Sheet (when assessing only one option, or a preferred option). Both involve assessing and scoring option(s) against a set of criteria to highlight the relative benefits and costs provided. Guidelines for undertaking qualitative appraisal are contained in Se

	• Quantitative Economic Appraisal – Quantitative economic appraisal is only required for projects costing over €20 million (Major Projects), including National Road schemes costing over €20 million where active modes infrastructure is also being provided. Quantitative appraisal can take one of two forms:  
	• Quantitative Economic Appraisal – Quantitative economic appraisal is only required for projects costing over €20 million (Major Projects), including National Road schemes costing over €20 million where active modes infrastructure is also being provided. Quantitative appraisal can take one of two forms:  


	 
	− Cost-Benefit Analysis (CBA) involves the monetisation of benefits associated with increased levels of walking and cycling (such as health, emissions reductions etc.) and comparing these against the project/programme costs. CBA is the recommended method of quantitative economic appraisal, and TII have developed a ‘Tool for Economic appraisal of Active Modes’ (TEAM) to simplify the CBA process for appraisers, with additional guidance provided in Section 4. The TEAM tool can be used to complete a CBA for sta
	− Cost-Benefit Analysis (CBA) involves the monetisation of benefits associated with increased levels of walking and cycling (such as health, emissions reductions etc.) and comparing these against the project/programme costs. CBA is the recommended method of quantitative economic appraisal, and TII have developed a ‘Tool for Economic appraisal of Active Modes’ (TEAM) to simplify the CBA process for appraisers, with additional guidance provided in Section 4. The TEAM tool can be used to complete a CBA for sta
	− Cost-Benefit Analysis (CBA) involves the monetisation of benefits associated with increased levels of walking and cycling (such as health, emissions reductions etc.) and comparing these against the project/programme costs. CBA is the recommended method of quantitative economic appraisal, and TII have developed a ‘Tool for Economic appraisal of Active Modes’ (TEAM) to simplify the CBA process for appraisers, with additional guidance provided in Section 4. The TEAM tool can be used to complete a CBA for sta

	− Cost-Effectiveness Analysis (CEA) is a method of economic appraisal which compares the relative costs of options for achieving the same objective. Depending on the objectives of the project, CEA uses cost-effectiveness indicators to compare the relative costs of achieving them, such as ‘cost per kilometre’, ‘cost per user’, ‘cost per tonne of CO2 avoided’. CEA is most appropriate in instances where there is one overriding objective for all interventions, such in health, where the goal of interventions is 
	− Cost-Effectiveness Analysis (CEA) is a method of economic appraisal which compares the relative costs of options for achieving the same objective. Depending on the objectives of the project, CEA uses cost-effectiveness indicators to compare the relative costs of achieving them, such as ‘cost per kilometre’, ‘cost per user’, ‘cost per tonne of CO2 avoided’. CEA is most appropriate in instances where there is one overriding objective for all interventions, such in health, where the goal of interventions is 


	Figure 1.1 below provides a schematic to help appraisers identify the appraisal requirements for schemes depending on their size and context. It also indicates where demand estimates are required, as well as recommended approaches to estimating demand. 
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	1.4 Reporting and Deliverables 
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	Projects with an estimated cost of €10 million or more are required to develop a Strategic Assessment Report (SAR). A SAR is typically completed during Phase 0, and its purpose is to outline the strategic need for a project before time or money is spent on more in-depth design and planning. Guidance on developing a SAR is provided in PAG Unit 2.1: Strategic Assessment Report. 
	 
	For active mode schemes with an estimated cost of less than €100 million, the main deliverable required is a Project Appraisal Report (PAR). Beginning at Phase 2, and updated in subsequent phases, the PAR summarises the appraisal process, and should contain the following key sections: 
	• Rationale for Intervention – This section should outline why the project is being delivered and the issues or opportunities to which it is responding (e.g. safety, climate, tourism etc.). 
	• Rationale for Intervention – This section should outline why the project is being delivered and the issues or opportunities to which it is responding (e.g. safety, climate, tourism etc.). 
	• Rationale for Intervention – This section should outline why the project is being delivered and the issues or opportunities to which it is responding (e.g. safety, climate, tourism etc.). 

	• Strategic and Policy Alignment – This section should outline how the scheme aligns with and support local, regional and national policy; including planning, transport, climate and tourism policy. 
	• Strategic and Policy Alignment – This section should outline how the scheme aligns with and support local, regional and national policy; including planning, transport, climate and tourism policy. 

	• Objectives – The PAR should clearly set out the project objectives; what the project aims to achieve and/or how it aims to achieve it. Objectives should be ‘SMART’, meaning that they are ‘specific’, ‘measurable’, ‘attributable’, ‘realistic’, and ‘time-bound’, and this section should outline how they align to the six CAF criteria. 
	• Objectives – The PAR should clearly set out the project objectives; what the project aims to achieve and/or how it aims to achieve it. Objectives should be ‘SMART’, meaning that they are ‘specific’, ‘measurable’, ‘attributable’, ‘realistic’, and ‘time-bound’, and this section should outline how they align to the six CAF criteria. 

	• Demand – The PAR should include analysis of potential demand for the project, including the types of users, journey purposes and catchments the scheme is likely to serve. Where quantitative economic appraisal is required, this should also set out the demand scenarios that will be used for the CBA, with further guidance provided in Section 5 of this Unit.  
	• Demand – The PAR should include analysis of potential demand for the project, including the types of users, journey purposes and catchments the scheme is likely to serve. Where quantitative economic appraisal is required, this should also set out the demand scenarios that will be used for the CBA, with further guidance provided in Section 5 of this Unit.  

	• Options – The PAR should summarise the Option Selection process from Phase 2 onwards, detailing the options that were considered and the outcomes of any options selection reports. The PAR must include a ‘Do Nothing / Do Minimum’, which forms the base case against which options are assessed; as well as several ‘Do Something’ alternatives. Option Selection is a structured appraisal process that aims to objectively select from the long list of options (developed in Phase 1), to identify a preferred option by
	• Options – The PAR should summarise the Option Selection process from Phase 2 onwards, detailing the options that were considered and the outcomes of any options selection reports. The PAR must include a ‘Do Nothing / Do Minimum’, which forms the base case against which options are assessed; as well as several ‘Do Something’ alternatives. Option Selection is a structured appraisal process that aims to objectively select from the long list of options (developed in Phase 1), to identify a preferred option by

	− The initial sift, may be used where necessary to narrow down a long list of feasible options developed in Phases 0/1. This assessment may be focussed on criteria such as environment, economy and engineering; and may include the development of a ‘spider’s web’ analysis of existing infrastructure for instance, local road and historic rail networks. It is important to note that this stage of assessment does not require usage of the appraisal criteria used in subsequent Phase 2 stage: Project Appraisal Matrix
	− The initial sift, may be used where necessary to narrow down a long list of feasible options developed in Phases 0/1. This assessment may be focussed on criteria such as environment, economy and engineering; and may include the development of a ‘spider’s web’ analysis of existing infrastructure for instance, local road and historic rail networks. It is important to note that this stage of assessment does not require usage of the appraisal criteria used in subsequent Phase 2 stage: Project Appraisal Matrix

	− The next stage, Project Appraisal Matrix, involves a more detailed appraisal of a smaller number of better performing options (this process is set out in Section 2 below); in order to obtain sufficient information to enable decision-makers to make a rational and auditable decision about whether or not to proceed with a scheme. The focus of analysis is on estimating the likely performance and impact of interventions against the CAF appraisal criteria headings. 
	− The next stage, Project Appraisal Matrix, involves a more detailed appraisal of a smaller number of better performing options (this process is set out in Section 2 below); in order to obtain sufficient information to enable decision-makers to make a rational and auditable decision about whether or not to proceed with a scheme. The focus of analysis is on estimating the likely performance and impact of interventions against the CAF appraisal criteria headings. 

	− The final stage, Preferred Option (Project Appraisal Balance Sheet - PABS), involves the final detailed appraisal of the preferred scheme option emerging from the various stages within Phase 2. The focus of the analysis is on accurately detailing the likely performance and impact of the preferred scheme option against the six CAF appraisal criteria headings. 
	− The final stage, Preferred Option (Project Appraisal Balance Sheet - PABS), involves the final detailed appraisal of the preferred scheme option emerging from the various stages within Phase 2. The focus of the analysis is on accurately detailing the likely performance and impact of the preferred scheme option against the six CAF appraisal criteria headings. 

	• Financial Appraisal -– The PAR should include a financial appraisal which examines the financial costs associated with the proposal. This will occur from Phase 3 onwards. Further guidance on carrying out Financial Appraisal is contained in PAG Unit 11: Financial Appraisal.  
	• Financial Appraisal -– The PAR should include a financial appraisal which examines the financial costs associated with the proposal. This will occur from Phase 3 onwards. Further guidance on carrying out Financial Appraisal is contained in PAG Unit 11: Financial Appraisal.  


	• Economic Appraisal – The purpose of the appraisal is to compare options and to assess the wider economic, social and environmental benefits of a project. Depending on the project requirements detailed in Section 1.3, this section will include the qualitative appraisal, as well as the quantitative economic appraisal if the project has an estimated cost of greater than €20 million. It should also contain a conclusion, which summarises the main impacts and recommendations arising from the appraisal. Guidance
	• Economic Appraisal – The purpose of the appraisal is to compare options and to assess the wider economic, social and environmental benefits of a project. Depending on the project requirements detailed in Section 1.3, this section will include the qualitative appraisal, as well as the quantitative economic appraisal if the project has an estimated cost of greater than €20 million. It should also contain a conclusion, which summarises the main impacts and recommendations arising from the appraisal. Guidance
	• Economic Appraisal – The purpose of the appraisal is to compare options and to assess the wider economic, social and environmental benefits of a project. Depending on the project requirements detailed in Section 1.3, this section will include the qualitative appraisal, as well as the quantitative economic appraisal if the project has an estimated cost of greater than €20 million. It should also contain a conclusion, which summarises the main impacts and recommendations arising from the appraisal. Guidance

	• Risk Assessment – This section should detail the main external and internal risks to the project, their likelihood of occurring, their potential impacts on the project’s success (i.e. timeframes, budget, objectives etc.), as well as actions being taken to avoid or mitigate the risk. A Risk Register should be continually updated and new risks added as the project progresses. It should also reflect on lessons learned from previous projects. 
	• Risk Assessment – This section should detail the main external and internal risks to the project, their likelihood of occurring, their potential impacts on the project’s success (i.e. timeframes, budget, objectives etc.), as well as actions being taken to avoid or mitigate the risk. A Risk Register should be continually updated and new risks added as the project progresses. It should also reflect on lessons learned from previous projects. 

	• Governance – This section should consider the governance and implementation of the project, including the project governance structure and a plan for procurement. 
	• Governance – This section should consider the governance and implementation of the project, including the project governance structure and a plan for procurement. 

	• Monitoring & Evaluation Plan – The PAR should outline a monitoring and evaluation plan; the purpose of which is to outline how the future performance and success of the scheme will be monitored. This should include Key Performance Indicators (KPI) against which success will be measured. 
	• Monitoring & Evaluation Plan – The PAR should outline a monitoring and evaluation plan; the purpose of which is to outline how the future performance and success of the scheme will be monitored. This should include Key Performance Indicators (KPI) against which success will be measured. 


	The PAR should be initially developed during Phase 2 of the TII project lifecycle and should be continuously updated with new information as the project progresses through the project lifecycle up to Phase 5. This is particularly true of the financial appraisal, economic appraisal, risk and implementation sections, where new information and costs are gradually obtained during the design and procurement processes.  
	The PAR fulfills the requirements of the Public Spending Code in relation to Preliminary Business Case and Final Business Case for active modes schemes. The complexity of the analysis and content in the PAR is somewhat streamlined in proportion with the scale and value of an active modes scheme, when compared to a major national roads scheme. Further guidance on the development of a Business Case or a PAR is available in PAG Units 8.0 Business Case and 12.0 Minor Projects (€5m to €20m). 
	For projects with an estimated cost of greater than €100 million, project teams should consult with TII regarding the required appraisal deliverables. 
	2. Overview of Active Mode Appraisal Criteria 
	2. Overview of Active Mode Appraisal Criteria 
	2. Overview of Active Mode Appraisal Criteria 


	Appraisal criteria are essentially a ‘checklist’ of required considerations when assessing the benefits and costs of a scheme or an option. They provide a standard structure against which appraisers can outline the main impacts of a scheme in an MCA or Project Appraisal Balance Sheet (PABS), compare the relative advantages and disadvantages of options, while also highlighting areas that might warrant further thought and consideration.  
	This section outlines the main appraisal criteria and sub-criteria relevant to active modes projects and programmes. CAF requires that transport projects be appraised against six key criteria: ‘Economy’, ‘Safety’, ‘Integration’, ‘Physical Activity’, ‘Environment’ and ‘Accessibility and Social Inclusion’; along with other relevant sub-criteria that reflect the nature of the project and its impacts. Based on these six CAF criteria, TII has developed a list of sub-criteria that reflect the main impacts of acti
	2.1 Economy 
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	Within transport appraisal, the ‘Economy’ criterion was traditionally dominated by user benefits associated with journey time savings, and how a new piece of infrastructure or service would affect journey times. Transport efficiency can be a benefit of active travel schemes in some circumstances, particularly when it relates to ‘permeability’ and reducing the distances that pedestrians and cyclists need to travel, such as providing new bridges, shortcut routes or removing barriers to permeability.  
	However, other economic benefits beyond transport efficiency need to be considered when it comes to active modes. One potentially significant economic benefit of walking and cycling is the impact on the economic wellbeing of households, where active modes reduce the costs of owning and operating vehicles. On average, Irish households spend 15% of household income on transport (90% of which relates to vehicle expenses)1, meaning that providing alternative transport options to useful destinations can reduce c
	1 CSO, 2016. ‘Household Budget Survey 2015-2016’. 
	1 CSO, 2016. ‘Household Budget Survey 2015-2016’. 

	Tourism is another significant economic benefit, with several recent examples demonstrating how greenways can attract tourists and encourage increased spending on accommodation, hospitality and other services. This can lead to further investment and job creation and can be successful in spreading tourism and economic activity around the country. However, consideration also needs to be given to whether an intervention is likely to attract new tourism, or whether it will simply displace tourists and economic 
	Investment in active modes has the potential to result in other wider economic impacts, depending on the objectives and location, such as reduced congestion in urban areas, greater access and growth in employment centres, and improved vibrancy of retail in town and village centres.  
	 
	 
	 
	 
	 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 

	Sub-Criteria 
	Sub-Criteria 

	Description 
	Description 


	Economy 
	Economy 
	Economy 

	Transport Efficiency 
	Transport Efficiency 

	User benefits associated with more efficient transport and lower journey times 
	User benefits associated with more efficient transport and lower journey times 


	TR
	Household Impacts 
	Household Impacts 

	Impacts on household costs associated with owning and operating vehicles 
	Impacts on household costs associated with owning and operating vehicles 


	TR
	Tourism 
	Tourism 

	Potential for increased tourism and spending from overseas visitors 
	Potential for increased tourism and spending from overseas visitors 


	TR
	Wider Economic Impacts 
	Wider Economic Impacts 

	Other wider economic impacts that may be relevant, such as reduced congestion in urban areas, access to employment centres, and improved town centre vibrancy 
	Other wider economic impacts that may be relevant, such as reduced congestion in urban areas, access to employment centres, and improved town centre vibrancy 


	TR
	Funding Impacts 
	Funding Impacts 

	Costs associated with the proposal 
	Costs associated with the proposal 



	2.2 Safety 
	2.2 Safety 
	2.2 Safety 
	2.2 Safety 



	Pedestrians and cyclists are considered ‘vulnerable’ road users, a term that is used to describe those who are unprotected by an outside shield and who have a greater risk of injury in a collision with a vehicle. There are several aspects to consider when assessing the impact of an intervention in terms of safety.  
	Firstly, the infrastructure type and the degree to which routes/junctions are separated from traffic can have an impact on the risk of collisions and can also encourage new and inexperienced cyclists to take up cycling. Reducing the number of potential conflicts, such as junctions, road crossings and driveways, also has an impact on cyclist exposure to risk and journey quality.  
	Other attributes of journey quality, such as the width, gradient, surface of a route, or exposure to poor air quality, can influence users’ comfort and likelihood to use the infrastructure. A facility’s ‘Quality of Service’ as described in the NTA’s National Cycle Manual2 can be a useful indicator of journey quality. 
	2 NTA, 2011. ‘National Cycle Manual. Chapter 1.4 – Quality of Service’. Available at: https://www.cyclemanual.ie/manual/thebasics/quality/  
	2 NTA, 2011. ‘National Cycle Manual. Chapter 1.4 – Quality of Service’. Available at: https://www.cyclemanual.ie/manual/thebasics/quality/  

	Finally, the users’ sense of personal security and factors such as lighting, remoteness and the number of entrances/exits can also influence someone’s willingness to use a route. Electronic surveillance (lighting, cameras having an electronic tracking device such as a phone) may make routes more amenable, but passive surveillance and the continuous presence of other people may create a more enduring sense of safety.  
	It should be noted that there may also be unintended consequences of an increase in pedestrians and cyclists. In some cases, individuals who shift to active travel could increase their exposure to air pollutants and collision risks. Any design measures to mitigate these risks should be included in the appraisal, including the incorporation and use of natural capital such as plants and trees for air filtration/purification and shelter from wind and rain, where possible. 
	 
	 
	 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 

	Sub-Criteria 
	Sub-Criteria 

	Description 
	Description 


	Safety 
	Safety 
	Safety 

	Collision Reduction 
	Collision Reduction 

	Reduced risk of collisions with traffic associated with safe and segregated walking and cycling infrastructure 
	Reduced risk of collisions with traffic associated with safe and segregated walking and cycling infrastructure 


	TR
	Journey Quality 
	Journey Quality 

	Other components of journey quality, such as width, gradient, surface type or setting, that influence users’ journey quality and likeliness to use infrastructure. 
	Other components of journey quality, such as width, gradient, surface type or setting, that influence users’ journey quality and likeliness to use infrastructure. 


	TR
	Security 
	Security 

	Sense of personal security and safety while using active travel 
	Sense of personal security and safety while using active travel 



	2.3 Integration 
	2.3 Integration 
	2.3 Integration 
	2.3 Integration 



	As described in Section 1, active modes are strongly supported by national, regional and local policy, meaning that it is important to outline the integration of a scheme with government policy. While this focuses particularly on spatial and planning policy, the appraisal should also highlight how the intervention supports and aligns with climate, transport, tourism and health policy.   
	In addition to policy integration, the appraisal should also consider physical integration and connectivity. As the purpose of a transport system is to bridge the gap between where people are and where they want to go, assessing the impact on integration requires consideration of how a scheme connects to a range of potential destination types. These kinds of assessments can be done at a high level or using mapping and GIS techniques to quantify the impacts on integration for larger schemes. 
	Integration between different land uses is one of the most important factors in the usefulness of a transport network. Routes that connect areas where people live, work or shop can cater for a large proportion of a person’s daily travel and make modal shift more likely. Consideration of land use integration within the appraisal process is very much influenced by the National Planning Framework objective of ‘Compact Growth’, which recognises the role of active travel in connecting people to employment, servi
	The integration of active travel routes to schools and places of education is of particular importance. Children are generally dependent on adults for the commute to school, and as many older students do not own or have access to drive a car, a lack of access to safe and connected facilities for active travel limits their ability to travel independently. The ability to travel independently by active modes can have wider benefits for child and youth development, including ability to make decisions, to intera
	As people often walk or cycle to and from public transport stations, hubs and interchanges, the integration of active mode routes with public transport interchanges improves the sustainable mobility of people, when public transport is an available option. In urban areas, this integration will be linked to permeability and accessibility, whereas in more rural areas, this integration will be linked to the facilities for bike storage and safe routes that connect to bus, train and ferry stations. 
	For tourist-focused schemes, the integration of active travel routes with tourism destinations and services is an important consideration. A variety of ‘things to see and do’, such as visitor attractions, historic sites, attractive landscapes and amenities will increase the potential appeal of a route to tourists. 
	 
	 
	The integration of active travel routes with existing local, regional and national cycling facilities increases the level of connectivity on that network. Connection with long-distance cycle routes and greenways can improve the attractiveness of a route for recreational and cycle tourists, while connections with local network to homes, businesses and services can improve its usefulness for day-to-day users. Both type of networks should be considered when appraising an active travel scheme, particularly when
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 

	Sub-Criteria 
	Sub-Criteria 

	Description 
	Description 


	Integration 
	Integration 
	Integration 

	Policy 
	Policy 

	Integration with relevant local, regional and national policy 
	Integration with relevant local, regional and national policy 


	TR
	Land Use 
	Land Use 

	Improved connectivity between population, employment and retail centres 
	Improved connectivity between population, employment and retail centres 


	TR
	Schools & Education 
	Schools & Education 

	Improved connectivity to schools and third-level facilities 
	Improved connectivity to schools and third-level facilities 


	TR
	Transport 
	Transport 

	Improved connectivity to major transport interchanges, such as rail, bus and ferry stations 
	Improved connectivity to major transport interchanges, such as rail, bus and ferry stations 


	TR
	Tourism 
	Tourism 

	Improved connectivity to ‘things to see and do’, such as tourism sites, attractions or activities. 
	Improved connectivity to ‘things to see and do’, such as tourism sites, attractions or activities. 


	TR
	Cycling 
	Cycling 

	Improved connectivity to other local, regional and national cycling facilities 
	Improved connectivity to other local, regional and national cycling facilities 



	2.4 Physical Activity 
	2.4 Physical Activity 
	2.4 Physical Activity 
	2.4 Physical Activity 



	Physical inactivity is significant risk factor for chronic diseases, and while the link between physical activity and health is known and documented for over fifty years, it is only in more recent times that physical activity is given appropriate consideration in planning and infrastructure provisioning3. In Ireland, just one-third of people are currently meeting the National Physical Activity Guidelines, while around 10 per cent are classed as ‘sedentary’4. 
	3 The Lancet 2012. Special series on physical activity. Volume 380, Issue 9838. 
	3 The Lancet 2012. Special series on physical activity. Volume 380, Issue 9838. 
	4 Sports Ireland, 2019. ‘Irish Sports Monitor – Annual Report 2019’. Available at: https://www.sportireland.ie/sites/default/files/media/document/2020-09/irish-sports-monitor-2019-report-lower-res.pdf  
	5 World Health Organisation, 2017. ‘Health Economic Assessment Tool for walking and cycling’. Available at: https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf   

	Investment in active modes can encourage increased levels of physical activity, resulting in physical health benefits not only for the individual, but for wider society in terms of reducing healthcare costs and lower rates of absenteeism. The World Health Organisation provides guidance for the inclusion and monetisation of health benefits of active travel in its Health Economic Assessment Tool5, based on detailed review of scientific and economic literature, and this is widely used by governments and resear
	Alongside these physical health benefits, being able to engage in recreational walking and cycling can benefit mental health and wellbeing. The recreation benefits of walking and cycling are dependent on personal preferences but can range from the enjoyment of being active in nature, the presence of social company or undertaking an activity with friends/family, sense of personal wellbeing and control over personal health.  
	 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 

	Sub-Criteria 
	Sub-Criteria 

	Description 
	Description 


	Physical Activity 
	Physical Activity 
	Physical Activity 

	Health 
	Health 

	Positive health outcomes due to increased levels of physical activity, including reduced risk of premature mortality, as well as lower rates and reduced costs of serious illnesses.  
	Positive health outcomes due to increased levels of physical activity, including reduced risk of premature mortality, as well as lower rates and reduced costs of serious illnesses.  


	TR
	Recreation 
	Recreation 

	Improved wellbeing due to access to high quality facilities for outdoor recreation. 
	Improved wellbeing due to access to high quality facilities for outdoor recreation. 



	2.5 Environment 
	2.5 Environment 
	2.5 Environment 
	2.5 Environment 



	The Government’s Climate Action Plan 2021 targets a 51% reduction in greenhouse gas emissions by 2030, and with the transport sector responsible for approximately 20% of total emissions in Ireland, investment in active modes necessary to encourage reduction in private car use. Project teams should consider how likely a scheme is to encourage a modal shift towards walking and cycling, particularly for short trips and regular trips to work, school and retail/services.  
	Air pollution from the transport sector is another important consideration, particularly in urban areas and/or in congested smaller towns which may have localised concentration of air pollution from traffic. Replacing car trips with active modes can improve local air quality by reducing the most pervasive pollutants to health and ecosystems, particularly nitrogen oxides (NOX), fine particulate matter (PM), Carbon Monoxide (CO) and Volatile Organic Compounds (VOCs).  
	Private cars also contribute to the noise pollution from roads, particularly in busy urban areas. Noise pollution cause a variety of psychological, cardiovascular and other health disorders6. The European Union’s (EU’s) Environmental Noise Directive deals with environmental noise from major transport infrastructure including roads, railways and airports and a number of state agencies including TII, Environmental Protection Agency, local authorities developed Strategic Noise Maps to show noise exposure resul
	6 EPA, 2020. State of the Environment. Available at: https://bit.ly/3DMgHGD  
	6 EPA, 2020. State of the Environment. Available at: https://bit.ly/3DMgHGD  

	However, the development of transport infrastructure can have other - potentially negative - environmental impacts which must be considered, particularly those from the construction phase. These include potential impacts on landscapes, biodiversity and habitats, cultural heritage, land use and water resources. Further guidance on evaluation of these impacts is provided in CAF and the PAG. 
	 
	 
	 
	 
	 
	 
	 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 

	Sub-Criteria 
	Sub-Criteria 

	Description 
	Description 


	Environment 
	Environment 
	Environment 

	Carbon 
	Carbon 

	Impact on carbon emissions from transport 
	Impact on carbon emissions from transport 


	TR
	Air Quality 
	Air Quality 

	Impact on non-greenhouse gas emissions from transport that have a negative impact on human health, such as nitrous oxides and particulate matter 
	Impact on non-greenhouse gas emissions from transport that have a negative impact on human health, such as nitrous oxides and particulate matter 


	TR
	Noise 
	Noise 

	Impact on local noise levels from transport 
	Impact on local noise levels from transport 


	TR
	Landscape & visual quality 
	Landscape & visual quality 

	Impact on local landscapes and viewpoints  
	Impact on local landscapes and viewpoints  


	TR
	Biodiversity 
	Biodiversity 

	Impact on biodiversity and habitats, particularly protected habitats and species.  
	Impact on biodiversity and habitats, particularly protected habitats and species.  


	TR
	Cultural Heritage 
	Cultural Heritage 

	Impact on areas or structures of cultural importance, including archaeological sites, historic buildings and structures, or culturally-significant landscapes  
	Impact on areas or structures of cultural importance, including archaeological sites, historic buildings and structures, or culturally-significant landscapes  


	TR
	Land Use 
	Land Use 

	Impact on land uses, such as through land-take, excavation and infill, or severance. 
	Impact on land uses, such as through land-take, excavation and infill, or severance. 


	TR
	Water Resources 
	Water Resources 

	Impact on surface waters, ground waters and coastal resources. 
	Impact on surface waters, ground waters and coastal resources. 



	2.6 Accessibility & Social Inclusion 
	2.6 Accessibility & Social Inclusion 
	2.6 Accessibility & Social Inclusion 
	2.6 Accessibility & Social Inclusion 



	Accessibility and social inclusion are fundamental considerations of infrastructure provision. Questions of who uses and benefits from an intervention are fundamental questions that should be explored in appraisal, to ensure that equity considerations are mainstreamed through the provisioning of infrastructure and identify potential unintended consequences early on in the appraisal and design process.  
	Infrastructure has the power to create opportunities for everyone, but historically the access it enables was not always equal, leaving legacy infrastructure problems, such as severed communities, limited transport options and barriers to infrastructure use due to socio-economic factors. 
	Disadvantaged geographic areas can be identified using the Pobal Deprivation index, which scores each small area in Ireland (defined by 50-200 households) in terms of affluence or disadvantage. The index uses 2016 Census data to calculate this score7. Active transport schemes that provide options for disadvantaged communities should be documented in the appraisal process, as it addresses local disadvantage and barriers to mobility from poverty (unaffordability of motor vehicles), fuel poverty or limited tra
	7 Available at: https://www.pobal.ie/research-analysis/ 
	7 Available at: https://www.pobal.ie/research-analysis/ 

	There are many vulnerable groups within society in the context of active modes, including people with physical disability and impaired mobility, children and older people, ethnic minorities and recent migrants and refugees. Due to physical, economic or social circumstances, these users may find it difficult to access existing transport infrastructure and services, meaning that well-designed and accessible infrastructure has the potential to open up additional opportunities and to promote social inclusion. T
	Finally, there is a significant gender gap in Ireland when it comes to active travel: Census 2016 data shows than men are twice as likely to cycle to work as women, while at secondary school level, boys are nearly ten times as likely to cycle as girls. TII’s Travelling in a Woman’s Shoes report8 highlighted many of the barriers faced by women when it comes to cycling, including a lack of safe and high quality routes, concerns over personal security, and difficulties with trip-chaining without using cars (i.
	8 TII, 2020. ‘Travelling in a Woman’s Shoes – Understanding Women’s Travel Needs in Ireland to Inform the Future of Sustainable Transport Policy and Design’ 
	8 TII, 2020. ‘Travelling in a Woman’s Shoes – Understanding Women’s Travel Needs in Ireland to Inform the Future of Sustainable Transport Policy and Design’ 

	Social inclusion also requires consideration of the welfare of communities – how they will benefit from the proposed infrastructure, the opportunities that will arise for them and how it will facilitate participation in community life and offer a sense of belonging.  
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 
	CAF Criteria 

	Sub-Criteria 
	Sub-Criteria 

	Description 
	Description 


	Accessibility & social inclusion 
	Accessibility & social inclusion 
	Accessibility & social inclusion 

	Disadvantaged Geographic Areas 
	Disadvantaged Geographic Areas 

	Accessibility for users in disadvantaged areas, usually as identified in the Pobal Deprivation Index 
	Accessibility for users in disadvantaged areas, usually as identified in the Pobal Deprivation Index 


	TR
	Vulnerable Groups 
	Vulnerable Groups 

	Accessibility of infrastructure for users of all ages and abilities 
	Accessibility of infrastructure for users of all ages and abilities 


	TR
	Active Travel & Gender 
	Active Travel & Gender 

	Impact in addressing the transport needs of women and girls and reducing the gender disparity in walking and cycling 
	Impact in addressing the transport needs of women and girls and reducing the gender disparity in walking and cycling 


	TR
	Social Inclusion  
	Social Inclusion  

	Improving the potential for interaction and participation in community life and reducing the risk of isolation 
	Improving the potential for interaction and participation in community life and reducing the risk of isolation 



	3. Undertaking Qualitative Appraisal 
	3. Undertaking Qualitative Appraisal 
	3. Undertaking Qualitative Appraisal 


	Qualitative appraisal should be completed for all projects and is the default method of appraisal for projects and programmes costing less than €20 million. Qualitative appraisal is different from quantitative appraisal methods (such as cost benefit analysis or cost effectiveness analysis) as it ranks and scores schemes/options based on qualitative criteria and professional judgement. 
	3.1 Steps for Carrying out Qualitative Appraisal 
	3.1 Steps for Carrying out Qualitative Appraisal 
	3.1 Steps for Carrying out Qualitative Appraisal 
	3.1 Steps for Carrying out Qualitative Appraisal 



	At the outset of the appraisal process, an appraisal framework will need to be set up which establishes how options will be assessed and scored. The proposed appraisal framework is usually included within the Strategic Assessment Report (for projects costing more than €10 million). 
	The steps for carrying out qualitative appraisal are outlined below, and are adapted from PAG Units 7.0: Multi-Criteria Analysis and 7.1: Project Appraisal Balance Sheet. 
	3.1.1 Step 1 – Establish the Decision-Making Context and Project Phase 
	Central to the appraisal is the decision-making context (i.e. what the project is trying to achieve). This will ultimately stem from the objectives established at the onset of the project, which will typically also align with the six key CAF criteria, as outlined above. 
	This also relates to the options that are under consideration at this stage of the project. Typically Multi Criteria Analysis (MCA) is used during Phase 2 Option Selection to select a preferred option, after which this will develop into a Project Appraisal Balance Sheet (PABS) in subsequent phases that summarises the main impacts of the preferred option. 
	3.1.2 Step 2 – Review Active Mode Appraisal Criteria and Sub-Criteria 
	Firstly, the criteria and sub-criteria outlined in Section 2 should be reviewed and the most relevant criterion for the scheme should be identified. While all criteria should be considered, the relevance of certain criteria will often depend on the scheme objectives. For example, if an objective of the scheme is to attract tourists to a rural area, then the ‘Tourism’ sub-criteria will be an important part of the appraisal. If it is determined that certain criteria are not relevant and should be excluded, an
	The list above is not exhaustive: if there are any other relevant criteria not included here or others that might be important, they can be brought into the assessment framework as additional sub-criteria. During Option Selection this could also include more specific design criteria as appropriate. 
	3.1.3 Step 3 – Establish a Scoring Procedure 
	Once the list of relevant appraisal criteria has been identified, the next step is to determine how options/schemes should be assessed and scored. Generally, schemes should be assessed against a criterion with a short statement explaining how it will affect the criteria, and a score/rating using a pre-determined scoring scale. The PAG uses a 7-point qualitative scale for scoring options, which is used to rate the extent to which a scheme is likely to represent a positive/negative impact in each criterion. T
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	Major Negative 
	Major Negative 
	Major Negative 

	Moderate Negative 
	Moderate Negative 

	Minor Negative 
	Minor Negative 

	Neutral 
	Neutral 

	Minor Positive 
	Minor Positive 

	Moderate Positive 
	Moderate Positive 

	Major Positive 
	Major Positive 



	 
	Where feasible, indicators should be introduced to help with scoring and to make the process more objective. This is particularly useful when trying to compare alternative schemes or routes, as it can help to distinguish which options perform better than others. There are two types of indicators: 
	• Quantitative Indicators – Depending on scheme and the data available, use quantitative indicators to help determine how to score or compare options. These indicators are particularly useful for providing objective comparisons between options: for example in the ‘Schools & Education’ sub-criteria, metrics like the ‘number of schools within 500m of the route’ can help to score options and identify the option that performs best.  
	• Quantitative Indicators – Depending on scheme and the data available, use quantitative indicators to help determine how to score or compare options. These indicators are particularly useful for providing objective comparisons between options: for example in the ‘Schools & Education’ sub-criteria, metrics like the ‘number of schools within 500m of the route’ can help to score options and identify the option that performs best.  
	• Quantitative Indicators – Depending on scheme and the data available, use quantitative indicators to help determine how to score or compare options. These indicators are particularly useful for providing objective comparisons between options: for example in the ‘Schools & Education’ sub-criteria, metrics like the ‘number of schools within 500m of the route’ can help to score options and identify the option that performs best.  

	• Monetary Indicators (TEAM results) – If a Cost-Benefit Analysis was carried out using the TEAM, monetary results can also be brought in as an indicator to help score the assessment.  
	• Monetary Indicators (TEAM results) – If a Cost-Benefit Analysis was carried out using the TEAM, monetary results can also be brought in as an indicator to help score the assessment.  


	3.1.4 Step 4 – Examine Results and make Recommendations & Conclusions 
	Based on the previous steps, the results for each scheme/option should be summarised in a performance matrix which highlights their relative strengths and weaknesses, and which can be used to guide and document the choice of a preferred option. There are two ways of summarising the results of the qualitative appraisal: 
	• For multiple options, this can be summarised in an MCA performance matrix. MCA is generally used during Phase 2 Option Selection, when the aim is to identify a preferred option from a short-list. Further guidance on MCA in provided in PAG Unit 7.0. 
	• For multiple options, this can be summarised in an MCA performance matrix. MCA is generally used during Phase 2 Option Selection, when the aim is to identify a preferred option from a short-list. Further guidance on MCA in provided in PAG Unit 7.0. 
	• For multiple options, this can be summarised in an MCA performance matrix. MCA is generally used during Phase 2 Option Selection, when the aim is to identify a preferred option from a short-list. Further guidance on MCA in provided in PAG Unit 7.0. 

	• Following the selection of a preferred option, the appraisal should be summarised in the form of a PABS for the preferred option. Further guidance on PABS is provided in PAG Unit 7.1. 
	• Following the selection of a preferred option, the appraisal should be summarised in the form of a PABS for the preferred option. Further guidance on PABS is provided in PAG Unit 7.1. 


	The process and results of the appraisal process should be described in the required appraisal deliverables, as outlined in Section 1.4. 
	4. Undertaking Cost Benefit Analysis for Active Modes 
	4. Undertaking Cost Benefit Analysis for Active Modes 
	4. Undertaking Cost Benefit Analysis for Active Modes 


	As outlined in Section 1.3, Cost Benefit Analysis is the typical form of quantitative economic appraisal for transport schemes, and is required for projects costing over €20 million, including National Roads schemes where active modes infrastructure is also being provided. CBA compares the monetised active modes benefits of a proposal (such as health benefits or journey time savings) to its cost and uses this to assess where a project represents good value of money. 
	4.1 Introducing TEAM - CBA Tool for Active Modes 
	4.1 Introducing TEAM - CBA Tool for Active Modes 
	4.1 Introducing TEAM - CBA Tool for Active Modes 
	4.1 Introducing TEAM - CBA Tool for Active Modes 



	CBA for road and public transport schemes is usually carried out using dedicated models and software, which results in a streamlined and consistent appraisal process across different schemes. As part of this update to PAG Unit 13, TII have developed an Excel-based tool for undertaking a CBA of active modes schemes: the ‘Tool for Economic appraisal of Active Modes’ (TEAM). TEAM is a user-friendly tool that can quickly estimate the main benefits associated with increased levels of walking and cycling or impro
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	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 
	Figure 4.1 Example of the results dashboard from a TEAM appraisal 








	TEAM is based on a series of Excel sheets which combine simple user inputs with background calculations and assumptions to estimate the costs and benefits associated with a proposal, before summarising these results in a results dashboard. There are four main steps to carrying out a CBA using TEAM, each associated with a different Excel sheet in the tool, as follows: 
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	TEAM is designed to be easy-to-use, with most steps explained within the tool itself. The use of standard methodologies and default assumptions reduces the data that project teams are required to gather, meaning that TEAM assessments can be carried out with relatively few user inputs. However, the following sections provide further detailed guidance for each of these steps, as well as the specific purpose and requirements of each input and assumption. 
	4.2 Quantitative Economic Benefits for CBA 
	4.2 Quantitative Economic Benefits for CBA 
	4.2 Quantitative Economic Benefits for CBA 
	4.2 Quantitative Economic Benefits for CBA 



	4.2.1 Economic Benefits Included within TEAM 
	TEAM automatically estimates the main economic benefits associated with active modes schemes, including Health, Mode Shift, Journey Time, Journey Quality and Recreation benefits. These benefits are summarised in Table 4.1 below, along with their alignment with the Walking and Cycling Appraisal Criteria described in Section 2. 
	Table 4.1 Economic benefits included in TEAM 
	Benefit 
	Benefit 
	Benefit 
	Benefit 

	Description of benefit 
	Description of benefit 

	Alignment of benefit with MCA / PABS criteria (see Section 2) 
	Alignment of benefit with MCA / PABS criteria (see Section 2) 


	Mode Shift 
	Mode Shift 
	Mode Shift 

	Benefits for individuals and society from a reduction in car use. Five benefits are included within this: 
	Benefits for individuals and society from a reduction in car use. Five benefits are included within this: 

	 
	 


	Vehicle Operating & Ownership Costs 
	Vehicle Operating & Ownership Costs 
	Vehicle Operating & Ownership Costs 

	Savings for households due to a reduction in vehicle operating & ownership costs, such as reduced fuel consumption, non-fuel operating costs, and the overall cost of vehicle ownership. 
	Savings for households due to a reduction in vehicle operating & ownership costs, such as reduced fuel consumption, non-fuel operating costs, and the overall cost of vehicle ownership. 

	Economy (Household Impacts) 
	Economy (Household Impacts) 


	Carbon 
	Carbon 
	Carbon 

	Reduction in carbon emissions 
	Reduction in carbon emissions 

	Environment (Carbon) 
	Environment (Carbon) 


	Air Quality 
	Air Quality 
	Air Quality 

	Reduction in emissions of non-greenhouse gases such as nitrous oxides and particulate matter, and improved air quality and health. 
	Reduction in emissions of non-greenhouse gases such as nitrous oxides and particulate matter, and improved air quality and health. 

	Environment (Air Quality) 
	Environment (Air Quality) 


	Noise 
	Noise 
	Noise 

	Reduction in noise from vehicles and traffic 
	Reduction in noise from vehicles and traffic 

	Environment (Noise) 
	Environment (Noise) 


	Congestion 
	Congestion 
	Congestion 

	Reduction in congestion to reduced car use, particularly in urban areas. 
	Reduction in congestion to reduced car use, particularly in urban areas. 

	Economy (Wider Economic Impacts) 
	Economy (Wider Economic Impacts) 


	Health 
	Health 
	Health 

	Benefits for users and society associated with increased levels of physical activity. Two benefits are included within this: 
	Benefits for users and society associated with increased levels of physical activity. Two benefits are included within this: 

	 
	 


	Reduced Mortality 
	Reduced Mortality 
	Reduced Mortality 

	Reduction in the risk of premature mortality. 
	Reduction in the risk of premature mortality. 

	Physical Activity (Health) 
	Physical Activity (Health) 


	Workplace Absenteeism 
	Workplace Absenteeism 
	Workplace Absenteeism 

	Reduction in costs for employers associated with the number of sick days taken. 
	Reduction in costs for employers associated with the number of sick days taken. 

	Physical Activity (Health) 
	Physical Activity (Health) 


	Journey Time 
	Journey Time 
	Journey Time 

	Benefits for users from a reduction in journey times. 
	Benefits for users from a reduction in journey times. 

	Economy (Transport Efficiency) 
	Economy (Transport Efficiency) 


	Journey Quality9 
	Journey Quality9 
	Journey Quality9 

	Benefit for utility users from high quality cycling infrastructure. 
	Benefit for utility users from high quality cycling infrastructure. 

	Safety 
	Safety 


	Recreation 
	Recreation 
	Recreation 

	Benefits for recreational users of high-quality walking and cycling infrastructure. 
	Benefits for recreational users of high-quality walking and cycling infrastructure. 

	Physical Activity (Recreation) 
	Physical Activity (Recreation) 


	International Visitors 
	International Visitors 
	International Visitors 

	Benefits arising from direct spend of overseas visitors when using the walking and cycling infrastructure 
	Benefits arising from direct spend of overseas visitors when using the walking and cycling infrastructure 

	Economy (Tourism) 
	Economy (Tourism) 



	9 Journey Quality was referred to as ‘Ambience’ in the previous PAG Unit 13 
	9 Journey Quality was referred to as ‘Ambience’ in the previous PAG Unit 13 

	These benefits are estimated by TEAM using a range of sources and methodologies, most of which are hidden in background sheets to streamline the process for the appraiser. These sources include: 
	• Calculation of reduced mortality and carbon benefits is based on the methodology of the World Health Organization’s Health Economic Assessment Tool (HEAT)10 for walking and cycling. Localised parameters from CAF and PAG were used where necessary, including for vehicle emissions factors and the Shadow Price of Carbon.  
	• Calculation of reduced mortality and carbon benefits is based on the methodology of the World Health Organization’s Health Economic Assessment Tool (HEAT)10 for walking and cycling. Localised parameters from CAF and PAG were used where necessary, including for vehicle emissions factors and the Shadow Price of Carbon.  
	• Calculation of reduced mortality and carbon benefits is based on the methodology of the World Health Organization’s Health Economic Assessment Tool (HEAT)10 for walking and cycling. Localised parameters from CAF and PAG were used where necessary, including for vehicle emissions factors and the Shadow Price of Carbon.  

	• Methods and values currently contained in PAG and CAF are used to calculate air quality benefits, vehicle operating and ownership costs, and journey time savings11. 
	• Methods and values currently contained in PAG and CAF are used to calculate air quality benefits, vehicle operating and ownership costs, and journey time savings11. 

	• The methodology for ‘Workplace Absenteeism’ benefits has been updated from the previous PAG Unit 13, and is based on research from the WHO12. 
	• The methodology for ‘Workplace Absenteeism’ benefits has been updated from the previous PAG Unit 13, and is based on research from the WHO12. 

	• The marginal external costs of noise and congestion were sourced from the UK Transport Appraisal Guidance, and value transfer techniques were used to convert these into Irish values based on relative exchange rates and real GNP13. 
	• The marginal external costs of noise and congestion were sourced from the UK Transport Appraisal Guidance, and value transfer techniques were used to convert these into Irish values based on relative exchange rates and real GNP13. 

	• Journey quality values are an update of ‘Journey Ambience’ values from the previous PAG Unit 13, which were originally based on a willingness-to-pay study from the United Kingdom14. However, the tool now provides similar willingness-to-pay values for Irish recreational trips (referred to as ‘Recreation’ benefits), which are based on a literature review of willingness-to-pay for recreational walking and cycling trails from Ireland15. 
	• Journey quality values are an update of ‘Journey Ambience’ values from the previous PAG Unit 13, which were originally based on a willingness-to-pay study from the United Kingdom14. However, the tool now provides similar willingness-to-pay values for Irish recreational trips (referred to as ‘Recreation’ benefits), which are based on a literature review of willingness-to-pay for recreational walking and cycling trails from Ireland15. 

	• International visitors spend is calculated using Fáilte Ireland’s per diem rate per visitor16, applied to the estimates of demand from international visitors, and adjusted according to the seasonality evident in the tourism sector and the location where the active mode infrastructure will be provided. Technical methodologies for TEAM and the benefits contained therein are contained in Appendix B. 
	• International visitors spend is calculated using Fáilte Ireland’s per diem rate per visitor16, applied to the estimates of demand from international visitors, and adjusted according to the seasonality evident in the tourism sector and the location where the active mode infrastructure will be provided. Technical methodologies for TEAM and the benefits contained therein are contained in Appendix B. 


	10 WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for Walking and Cycling’. Available at: https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf 
	10 WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for Walking and Cycling’. Available at: https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf 
	11 See PAG Unit 6.11 for vehicle operating costs and emissions parameters. 
	12 World Health Organisation (WHO), 2003, Health and development through physical activity and sport, WHO/NMH/NPH/PAH/03.2, Geneva, Switzerland 
	13 Values adapted from Department for Transport, 2019. ‘TAG Data Book – Table 5.4.2. Available at: https://www.gov.uk/government/publications/tag-data-book 
	14 Original research from Hopkinson & Wardman (1996) and Wardman et. al. (1997); values adapted from Department for Transport, 2019. ‘TAG Data Book – Table 4.1.7’. Available at: https://www.gov.uk/government/publications/tag-data-book  
	15 Values based on a ‘Travel Cost method’ estimate of willingness to pay for day trips on the Waterford Greenway, as estimated from AECOM, 2018. ‘Waterford Greenway Intercept Survey’. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway-BaselineSurveyReport-Jan2018.pdf.  
	16 Fáilte Ireland, 2021. Key Tourism Facts 2019. 

	4.2.2 Additional Economic Benefits not Included within TEAM 
	While TEAM provides estimates of the main economic benefits associated with active mode schemes and can be used to carry out a standalone CBA, certain benefits have been excluded from the current version of the tool where national-level data was not available. The most notable of these is ‘Collision Reduction’, for which guidance was provided in the previous version of PAG Unit 13; and ‘Healthcare Costs’. While TEAM currently includes health benefits in the form of reduced mortality and improved workplace p
	 
	While not included within TEAM, in some circumstances, project teams/appraisers may have sufficient local-level data to estimate additional benefits. Where this is the case, these additional benefits may be calculated separately and added to the benefits calculated by TEAM, but only if supported by a strong rationale and robust local data. Any calculations and assumptions for additional benefits must be documented as part of the reporting process. 
	The methodology for calculating one of these additional benefits – ‘Collision Reduction’– has been provided in Appendix B.6. A cell has also been provided in the Results Dashboard to allow for the Net Present Value of any benefits calculated offline to then be entered into the TEAM CBA. If applicable, the NPV of these benefits should be calculated using the same assumptions as the main TEAM assessment, including the appraisal period, discount rates, demand scenarios, and future growth rates. 
	4.3 Detailed Steps for Carrying out a CBA using the Tool for Economic Appraisal of Active Modes (TEAM) 
	4.3 Detailed Steps for Carrying out a CBA using the Tool for Economic Appraisal of Active Modes (TEAM) 
	4.3 Detailed Steps for Carrying out a CBA using the Tool for Economic Appraisal of Active Modes (TEAM) 
	4.3 Detailed Steps for Carrying out a CBA using the Tool for Economic Appraisal of Active Modes (TEAM) 



	4.3.1 Sheet 1 – Scheme Inputs 
	The first step of a TEAM appraisal allows the input of basic details about a scheme, as well as details of the scenarios being tested. 
	4.3.1.1 Section A - Scheme and Infrastructure Details 
	4.3.1.1 Section A - Scheme and Infrastructure Details 
	4.3.1.1 Section A - Scheme and Infrastructure Details 
	4.3.1.1 Section A - Scheme and Infrastructure Details 
	4.3.1.1 Section A - Scheme and Infrastructure Details 
	4.3.1.1 Section A - Scheme and Infrastructure Details 





	The first set of questions aims to provide basic details regarding the scheme, including: 
	• Scheme Area Type – Choose between five area types that best describe the location of the scheme:  
	• Scheme Area Type – Choose between five area types that best describe the location of the scheme:  
	• Scheme Area Type – Choose between five area types that best describe the location of the scheme:  

	− Dublin City (the area administered by Dublin City Council)  
	− Dublin City (the area administered by Dublin City Council)  

	− Greater Dublin Area (counties Dublin, Kildare, Wicklow, Meath)  
	− Greater Dublin Area (counties Dublin, Kildare, Wicklow, Meath)  

	− Regional Cities (Cork, Limerick, Galway, Waterford) 
	− Regional Cities (Cork, Limerick, Galway, Waterford) 

	− Other towns / urban districts (with a population greater than 1,500)  
	− Other towns / urban districts (with a population greater than 1,500)  

	− Rural (areas with a population of less than 1,500). 
	− Rural (areas with a population of less than 1,500). 


	The location should reflect the location where the majority of users are based. For example, if a scheme passes through a rural area but is primarily aimed at connecting two nearby towns, choose ‘Other towns / urban districts’. The chosen location will affect the ‘diversion rates’ that are used by the tool, which refers to the modes new users are assumed to have shifted from. This is explained in greater detail in Section 4.3.3.2. 
	• Scheme Geographical Region – The region in which the scheme is being delivered. Choose between seven administrative regions in Ireland: 
	• Scheme Geographical Region – The region in which the scheme is being delivered. Choose between seven administrative regions in Ireland: 
	• Scheme Geographical Region – The region in which the scheme is being delivered. Choose between seven administrative regions in Ireland: 

	− Dublin 
	− Dublin 

	− East / Midlands 
	− East / Midlands 

	− South East 
	− South East 

	− South West 
	− South West 

	− Shannon (Sometimes referred to as ‘Mid West’) 
	− Shannon (Sometimes referred to as ‘Mid West’) 

	− West 
	− West 

	− North West (Sometimes referred to as ‘Border’) 
	− North West (Sometimes referred to as ‘Border’) 


	 
	This information is required to consider the likelihood that an international visitor will visit a particular region. This captures an element of regional preferences of international visitors when engaging in walking and cycling during their time in Ireland17. Regional choice reflects the location of where the majority of users are based. Further details are available in Section B.5. 
	17 In 2019 Ireland received 9.674 million overseas visitors, and 361,000 took part in cycling, which equates to 3.7%. 
	17 In 2019 Ireland received 9.674 million overseas visitors, and 361,000 took part in cycling, which equates to 3.7%. 
	17 In 2019 Ireland received 9.674 million overseas visitors, and 361,000 took part in cycling, which equates to 3.7%. 
	https://www.failteireland.ie/FailteIreland/media/WebsiteStructure/Documents/3_Research_Insights/4_Visitor_Insights/KeyTourismFacts_2019.pdf?ext=.pdf
	https://www.failteireland.ie/FailteIreland/media/WebsiteStructure/Documents/3_Research_Insights/4_Visitor_Insights/KeyTourismFacts_2019.pdf?ext=.pdf

	 Accessed March 2023 

	18 Available from: https://www.cyclemanual.ie/ 

	• Scheme Opening Year – Input the year that the scheme/intervention is expected to be complete and open to users. 
	• Scheme Opening Year – Input the year that the scheme/intervention is expected to be complete and open to users. 
	• Scheme Opening Year – Input the year that the scheme/intervention is expected to be complete and open to users. 

	• Scheme Length – Input the total length of the scheme / route corridor in question in kilometres. See Figure 4.2 for hypothetical example of an extension to an existing scheme. 
	• Scheme Length – Input the total length of the scheme / route corridor in question in kilometres. See Figure 4.2 for hypothetical example of an extension to an existing scheme. 

	• Infrastructure Breakdown – Provide a breakdown of the types of infrastructure along the route/corridor under the existing situation, and under the proposed situation/option. This should break down the total scheme length in kilometres across five potential types of infrastructure, as follows:  
	• Infrastructure Breakdown – Provide a breakdown of the types of infrastructure along the route/corridor under the existing situation, and under the proposed situation/option. This should break down the total scheme length in kilometres across five potential types of infrastructure, as follows:  

	− Off-road segregated trails, such as greenways or off-road cycleways 
	− Off-road segregated trails, such as greenways or off-road cycleways 

	− On-road cycle track with physical separation from traffic (e.g. kerbs, verges, bollards) 
	− On-road cycle track with physical separation from traffic (e.g. kerbs, verges, bollards) 

	− On-road cycle lane without physical separation from traffic (painted lanes) 
	− On-road cycle lane without physical separation from traffic (painted lanes) 

	− Shared bus lanes 
	− Shared bus lanes 

	− No dedicated facilities / mixed traffic 
	− No dedicated facilities / mixed traffic 


	It is important to differentiate between infrastructure types, as there are different benefits that are calculated for each type. If the scheme is a new route, the ‘Existing infrastructure’ field should describe the infrastructure type of the nearest alternative route, which in most cases, is likely to be ‘no dedicated facilities’. Examples of different types of cycling infrastructure are displayed below from the NTA’s (2011) National Cycle Manual18. 
	• Journey Time Savings – This should only be used in the case of interventions that remove detours or improve permeability along specific routes, such as bridges, under/overpasses, or the provision of shortcut routes. If a route does so, the user will be asked to provide an estimate of how many minutes the average pedestrian and/or cyclist will save, which will be used to calculate the journey time savings benefit. 
	• Journey Time Savings – This should only be used in the case of interventions that remove detours or improve permeability along specific routes, such as bridges, under/overpasses, or the provision of shortcut routes. If a route does so, the user will be asked to provide an estimate of how many minutes the average pedestrian and/or cyclist will save, which will be used to calculate the journey time savings benefit. 
	• Journey Time Savings – This should only be used in the case of interventions that remove detours or improve permeability along specific routes, such as bridges, under/overpasses, or the provision of shortcut routes. If a route does so, the user will be asked to provide an estimate of how many minutes the average pedestrian and/or cyclist will save, which will be used to calculate the journey time savings benefit. 


	  
	Figure
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
	Figure 4.2 Example of inputting route infrastructure details 
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	Off-road 

	On-road cycle track 
	On-road cycle track 

	On-road cycle lane 
	On-road cycle lane 


	 
	 
	 

	 
	 

	 
	 


	Shared Bus Lane 
	Shared Bus Lane 
	Shared Bus Lane 

	No dedicated facilities / mixed traffic 
	No dedicated facilities / mixed traffic 

	 
	 


	 
	 
	 

	 
	 

	 
	 


	Source: NTA, 2011. ‘National Cycle Manual – Section 4.3 Link Types’ 
	Source: NTA, 2011. ‘National Cycle Manual – Section 4.3 Link Types’ 
	Source: NTA, 2011. ‘National Cycle Manual – Section 4.3 Link Types’ 



	Figure
	Figure
	Figure
	Figure
	Figure
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 
	Figure 4.3 Example of cycling infrastructure types 




	4.3.1.2 Section B – Demand Scenarios 
	4.3.1.2 Section B – Demand Scenarios 





	One of the most important inputs to the tool is the demand scenario, meaning the numbers of pedestrians/cyclists using a scheme before and after an intervention. This demand scenario is used to calculate the benefits associated with a change in the number of pedestrians and cyclists, and it is the most important driver of the appraisal results. 
	Under this field, the user is asked to input the number of daily pedestrian and/or cyclist trips in the existing situation, as well as in the future demand scenarios. There are spaces for three demand scenarios: a low, central, and high scenario. The number of trips entered should reflect the total number of trips in an area or along a route corridor, in both directions. 
	In many cases, it will be difficult to predict how many users are likely to use a scheme, or how an intervention (such as adding segregated facilities) will affect walking and cycling user numbers. Additional guidance has been provided in Section 5 to help estimate demand, particularly in instances where there is little existing data. 
	This section also seeks four additional pieces of information: 
	• Annualisation – An annualisation factor is used to convert average daily demand scenarios to annual values. A default value of 300 (i.e., 300 days per year) is provided, which is based off estimates from cycle counter data in Dublin. Cycle counter data was used to create an accurate assumption for typical travel patterns. If, for example, the annualisation scenario is based on weekday demand, the number of ‘working days’ may be appropriate to use (i.e., 265 days per year). Alternatively, a simple annual c
	• Annualisation – An annualisation factor is used to convert average daily demand scenarios to annual values. A default value of 300 (i.e., 300 days per year) is provided, which is based off estimates from cycle counter data in Dublin. Cycle counter data was used to create an accurate assumption for typical travel patterns. If, for example, the annualisation scenario is based on weekday demand, the number of ‘working days’ may be appropriate to use (i.e., 265 days per year). Alternatively, a simple annual c
	• Annualisation – An annualisation factor is used to convert average daily demand scenarios to annual values. A default value of 300 (i.e., 300 days per year) is provided, which is based off estimates from cycle counter data in Dublin. Cycle counter data was used to create an accurate assumption for typical travel patterns. If, for example, the annualisation scenario is based on weekday demand, the number of ‘working days’ may be appropriate to use (i.e., 265 days per year). Alternatively, a simple annual c


	• Recreational users – When calculating benefits, TEAM distinguishes between ‘recreational users’ (i.e., people walking or cycling for exercise/fun, and with no specific destination in mind), and ‘utility users’ (i.e., those travelling for a specific purpose or to reach a specific destination such as work, school, shopping etc.). This split affects how benefits are calculated: while ‘Mode Shift’, ‘Journey Quality’ and ‘Journey Time Savings’ are only calculated for utility users, ‘Recreation’ benefits are li
	• Recreational users – When calculating benefits, TEAM distinguishes between ‘recreational users’ (i.e., people walking or cycling for exercise/fun, and with no specific destination in mind), and ‘utility users’ (i.e., those travelling for a specific purpose or to reach a specific destination such as work, school, shopping etc.). This split affects how benefits are calculated: while ‘Mode Shift’, ‘Journey Quality’ and ‘Journey Time Savings’ are only calculated for utility users, ‘Recreation’ benefits are li
	• Recreational users – When calculating benefits, TEAM distinguishes between ‘recreational users’ (i.e., people walking or cycling for exercise/fun, and with no specific destination in mind), and ‘utility users’ (i.e., those travelling for a specific purpose or to reach a specific destination such as work, school, shopping etc.). This split affects how benefits are calculated: while ‘Mode Shift’, ‘Journey Quality’ and ‘Journey Time Savings’ are only calculated for utility users, ‘Recreation’ benefits are li


	Appraisers are asked to estimate what proportion of users are likely to be ‘recreational users’, with the remaining users assumed to be ‘utility users’. This is likely to be a high-level judgement based on the location or context of the scheme. For example, a rural greenway is likely to have a high proportion of recreational users, while an urban scheme connecting to lots of workplaces and shops is likely to be more weighted towards utility users.  
	This can also depend on the source of demand estimates: for example, estimates that are derived from transport models will generally exclude recreational users, while estimates that come from count or survey data include all user types.  
	• International visitors – Appraisers are asked if the scheme will be used by international visitors. Spending by international visitors is an additional benefit of cycle schemes and some schemes have the potential to attract international visitors. This will generally apply only to schemes of a certain scale, located in certain areas or have unique characteristics that will attract overseas visitors. Justification for the inclusion of benefits associated with international visitors should be provided in th
	• International visitors – Appraisers are asked if the scheme will be used by international visitors. Spending by international visitors is an additional benefit of cycle schemes and some schemes have the potential to attract international visitors. This will generally apply only to schemes of a certain scale, located in certain areas or have unique characteristics that will attract overseas visitors. Justification for the inclusion of benefits associated with international visitors should be provided in th
	• International visitors – Appraisers are asked if the scheme will be used by international visitors. Spending by international visitors is an additional benefit of cycle schemes and some schemes have the potential to attract international visitors. This will generally apply only to schemes of a certain scale, located in certain areas or have unique characteristics that will attract overseas visitors. Justification for the inclusion of benefits associated with international visitors should be provided in th

	• Proportion of international visitors – Appraisers can input the estimated percentage of overall daily trips that are likely to be taken by international visitors. This is calculated as a percentage of the total users inputted in ‘Section B - Demand Scenarios’. If unsure, this section can be left blank, and a default assumption will be inputted by TEAM.  
	• Proportion of international visitors – Appraisers can input the estimated percentage of overall daily trips that are likely to be taken by international visitors. This is calculated as a percentage of the total users inputted in ‘Section B - Demand Scenarios’. If unsure, this section can be left blank, and a default assumption will be inputted by TEAM.  


	Consideration needs to be given to whether an intervention is likely to attract new tourism, or whether it will simply displace tourists and economic activity from other locations in the country. One caveat to be noted when including international visitors benefits within TEAM are given below, to avoid overestimating the impact of the proposal. 
	Only spending from overseas visitors should be included as a benefit within a CBA. While greenways can result in an economic stimulus for local businesses, there is a strong risk of ‘displacement’ when it comes to domestic spending: for example, a domestic visitor spending money in a café along a greenway would likely have otherwise spent that money in their home county or another part of the county, meaning that the economic benefit is simply being displaced or redistributed from one area to another. Benef
	4.3.2 Sheet 2 – Cost Inputs 
	The second sheet allows the appraiser to input details regarding the capital and current costs of the proposals. 
	4.3.2.1 Capital Costs 
	4.3.2.1 Capital Costs 
	4.3.2.1 Capital Costs 
	4.3.2.1 Capital Costs 
	4.3.2.1 Capital Costs 
	4.3.2.1 Capital Costs 





	Capital costs are once-off costs, such as construction costs or planning/design, and are the main costs associated with projects. When inputting capital costs in the tool, the following information is requested: 
	 
	• Total Cost (excluding VAT and inflation) – The total cost in each of the main capital cost categories (e.g. construction, design, land & property etc.) should be entered here. This total should not include Value-Added Tax (as this ultimately returns to the government); nor future inflation (as all prices are converted back to a base year). It should however include any risk associated with this particular cost category. A separate line is provided for general programme risk (sometimes also referred to as 
	• Total Cost (excluding VAT and inflation) – The total cost in each of the main capital cost categories (e.g. construction, design, land & property etc.) should be entered here. This total should not include Value-Added Tax (as this ultimately returns to the government); nor future inflation (as all prices are converted back to a base year). It should however include any risk associated with this particular cost category. A separate line is provided for general programme risk (sometimes also referred to as 
	• Total Cost (excluding VAT and inflation) – The total cost in each of the main capital cost categories (e.g. construction, design, land & property etc.) should be entered here. This total should not include Value-Added Tax (as this ultimately returns to the government); nor future inflation (as all prices are converted back to a base year). It should however include any risk associated with this particular cost category. A separate line is provided for general programme risk (sometimes also referred to as 

	• Percentage provided by public funds – In most cases, all of the project’s budget will be supplied by public funds, and this should be kept at 100 per cent. If any private funding is being provided, reduce this value to reflect the non-public fund component for this. 
	• Percentage provided by public funds – In most cases, all of the project’s budget will be supplied by public funds, and this should be kept at 100 per cent. If any private funding is being provided, reduce this value to reflect the non-public fund component for this. 

	• Percentage that relates to labour – Provide an estimate of the proportion of each cost that is spent on labour (i.e. wages, salaries etc.). This percentage is used later for calculating the Shadow Price of Labour. Default percentages have been provided for each cost category. 
	• Percentage that relates to labour – Provide an estimate of the proportion of each cost that is spent on labour (i.e. wages, salaries etc.). This percentage is used later for calculating the Shadow Price of Labour. Default percentages have been provided for each cost category. 

	• Year of the Cost estimate – This refers to the price year in which the original cost estimates are based. The tool will then convert these costs into the base year that is being used. 
	• Year of the Cost estimate – This refers to the price year in which the original cost estimates are based. The tool will then convert these costs into the base year that is being used. 

	• Apportionment – Apportionment relates to the percentage of each cost that is spent in each year. The timeframe for projects often lasts for several years, and different costs can be incurred at different times. 
	• Apportionment – Apportionment relates to the percentage of each cost that is spent in each year. The timeframe for projects often lasts for several years, and different costs can be incurred at different times. 

	• If the spending profile of the scheme is not known / not relevant: Simply keep the yellow ‘Don’t Know’ box checked, and the tool will automatically apportion costs to the two years before opening. 
	• If the spending profile of the scheme is not known / not relevant: Simply keep the yellow ‘Don’t Know’ box checked, and the tool will automatically apportion costs to the two years before opening. 

	• If the spending profile of the scheme is known: Make sure the yellow box is unchecked, and put percentages under each year indicating what percentage of that cost will be spent. Make sure that each row adds to 100%. 
	• If the spending profile of the scheme is known: Make sure the yellow box is unchecked, and put percentages under each year indicating what percentage of that cost will be spent. Make sure that each row adds to 100%. 


	The figure below provides an example of cost inputs for a project with a specific annual profile.  
	 
	Figure
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 
	Figure 4.4 Example of inputting capital costs 




	4.3.2.2 Operating & Maintenance Costs 
	4.3.2.2 Operating & Maintenance Costs 





	The tool also asks for annual Operating & Maintenance Costs, such as those associated with staffing or day-to-day maintenance. The field also asks for some of the same information as above, including the percentage provided by public funds, the labour percentage and the price year. Once these are inputted, this annual cost is automatically apportioned for each year of the appraisal period, after the scheme opens. 
	 
	Figure
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 
	Figure 4.5 Example of inputting O&M costs 








	4.3.2.3 Shadow Pricing 
	4.3.2.3 Shadow Pricing 
	4.3.2.3 Shadow Pricing 
	4.3.2.3 Shadow Pricing 
	4.3.2.3 Shadow Pricing 
	4.3.2.3 Shadow Pricing 





	The PSC specifies two types of shadow prices19, which have been applied by default in the tool, as follows: 
	19 In economics, market prices refer to the actual cost that is paid for a good or service in the market, such as the salary that someone is paid to work on constructing an active travel scheme. However, market prices can distort the true economic costs or benefits associated with these activities, such as the fact that spending on labour can reduce unemployment and its associated economic costs. In these instances, shadow prices are used to convert market prices to a value that more closely reflects its tr
	19 In economics, market prices refer to the actual cost that is paid for a good or service in the market, such as the salary that someone is paid to work on constructing an active travel scheme. However, market prices can distort the true economic costs or benefits associated with these activities, such as the fact that spending on labour can reduce unemployment and its associated economic costs. In these instances, shadow prices are used to convert market prices to a value that more closely reflects its tr

	• Shadow Price of Public Funds (SPF) – When the government raises funds through taxation, it can introduce economic distortions: taxes such as VAT or income tax raise the price paid for goods and services, which can discourage economic activity that would have otherwise occurred. The purpose of the SPF is to account for the opportunity cost of raising money through taxation, and it should be applied to all publicly-funded expenditure associated with a project or programme. As of October 2021, the SPF is set
	• Shadow Price of Public Funds (SPF) – When the government raises funds through taxation, it can introduce economic distortions: taxes such as VAT or income tax raise the price paid for goods and services, which can discourage economic activity that would have otherwise occurred. The purpose of the SPF is to account for the opportunity cost of raising money through taxation, and it should be applied to all publicly-funded expenditure associated with a project or programme. As of October 2021, the SPF is set
	• Shadow Price of Public Funds (SPF) – When the government raises funds through taxation, it can introduce economic distortions: taxes such as VAT or income tax raise the price paid for goods and services, which can discourage economic activity that would have otherwise occurred. The purpose of the SPF is to account for the opportunity cost of raising money through taxation, and it should be applied to all publicly-funded expenditure associated with a project or programme. As of October 2021, the SPF is set

	• Shadow Price of Labour (SPL) – Spending on some projects, particularly when they are located in an area with high rates unemployment, can have a stimulus effect; creating jobs and reducing the number of people claiming social welfare payments. The purpose of the SPL is to account for this impact by reducing the effective cost any labour-related spending. As of October 2021, the SPF is set at 80%, which the tool automatically applies to any schemes located in rural areas. 
	• Shadow Price of Labour (SPL) – Spending on some projects, particularly when they are located in an area with high rates unemployment, can have a stimulus effect; creating jobs and reducing the number of people claiming social welfare payments. The purpose of the SPL is to account for this impact by reducing the effective cost any labour-related spending. As of October 2021, the SPF is set at 80%, which the tool automatically applies to any schemes located in rural areas. 


	Both shadow prices are applied by default, as shown in the figure below. 
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	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 
	Figure 4.6 Example of shadow pricing 








	4.3.3 Sheet 3 – Default Assumptions 
	The calculations in the tool rely on a series of default assumptions, which are listed on Sheet 3 of the Excel-based tool. These default assumptions have been developed by TII to reflect the best available data at a national level and aim to make the process of calculating benefits easier and more consistent across schemes. They also aim to reduce the data that project teams are required to gather when appraising a scheme. 
	The default assumptions should be reviewed and adjustments can be made if necessary. While appraisers should generally keep the pre-populated value for each assumption, there may be specific circumstances or areas where better data is available and more reflective of the local area. In these cases, this sheet provides the opportunity to replace any default assumption. For example, a scheme will mainly cater for cycling trips between two towns located 8km apart, there may be a justification for using an aver
	However, any changes to default assumptions should only be made with specific supporting evidence; evidence which should be documented in the report. 
	 
	4.3.3.1 Section A – Journey Lengths and Assumptions 
	4.3.3.1 Section A – Journey Lengths and Assumptions 
	4.3.3.1 Section A – Journey Lengths and Assumptions 
	4.3.3.1 Section A – Journey Lengths and Assumptions 
	4.3.3.1 Section A – Journey Lengths and Assumptions 
	4.3.3.1 Section A – Journey Lengths and Assumptions 





	Most benefits increase with the length of time someone spends walking or cycling, as well as the length of car trips replaced by active travel.  
	This means that assumptions around the length, speed, and direction of a journey can have a significant impact on benefits, particularly health and mode shift benefits. Default assumptions around journey length and duration are shown in the table below, along with the source/basis of the assumption. 
	Table 4.3 Journey lengths and assumptions 
	Table 
	Table 
	Table 
	Table 

	Heading 
	Heading 

	Heading 
	Heading 


	Average non-recreational walking journey length (km) 
	Average non-recreational walking journey length (km) 
	Average non-recreational walking journey length (km) 

	1.4 km 
	1.4 km 

	Analysis from the NTA ‘National Household Travel Survey 2017’ 
	Analysis from the NTA ‘National Household Travel Survey 2017’ 


	TR
	Average non-recreational cycling journey length (km) 
	Average non-recreational cycling journey length (km) 

	5 km 
	5 km 


	Average walking speed (km/h) 
	Average walking speed (km/h) 
	Average walking speed (km/h) 

	5 km/h 
	5 km/h 

	Standard all-purpose walking and cycling speeds 
	Standard all-purpose walking and cycling speeds 


	TR
	Average cycling speed (km/h) 
	Average cycling speed (km/h) 

	16 km/h 
	16 km/h 


	Average recreational walking trip length (mins) 
	Average recreational walking trip length (mins) 
	Average recreational walking trip length (mins) 

	45 mins 
	45 mins 

	CSO Quarterly National Household Survey ‘Special Module on Sport’ 2013 
	CSO Quarterly National Household Survey ‘Special Module on Sport’ 2013 


	TR
	Average recreational cycling trip length (mins) 
	Average recreational cycling trip length (mins) 

	60 mins 
	60 mins 


	Proportion of people making return journeys (%) 
	Proportion of people making return journeys (%) 
	Proportion of people making return journeys (%) 

	90% 
	90% 

	Analysis from the NTA ‘National Household Travel Survey 2017’ 
	Analysis from the NTA ‘National Household Travel Survey 2017’ 



	4.3.3.2 Section B – Diversion Rates 
	4.3.3.2 Section B – Diversion Rates 
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	4.3.3.2 Section B – Diversion Rates 
	4.3.3.2 Section B – Diversion Rates 
	4.3.3.2 Section B – Diversion Rates 





	When a new pedestrian or cyclist switches to walking or cycling when making a journey, diversion rates are used to estimate what mode they are likely to have switched from. This mainly affects the mode shift benefits, but it also has an impact on other benefits.  
	Outside of formal transport models, there are generally two approaches that could be taken to developing diversion rates. One is to take diversion rates from published studies of substitution rates between transport modes, while the other is to base it off of the typical modal split of an area. Due to a lack of relevant studies for Ireland or for non-metropolitan areas, diversion rates in TEAM were developed using the NTA ‘National Household Travel Survey 2017’ and are based on the typical modal split of ea
	Default diversion rates for each area type are shown in Table 4.3 for walking and Table 4.4 for cycling. Using Table 4.3 as an example, this means that for every 100 new walking trips in a ‘rural’ area, 20 are assumed to be brand new trips (i.e. they did not shift from any other mode), 74 will be trips diverted from driving, 4 from bus, 1 from cycling and 1 from rail. 
	 
	 
	 
	 
	Table 4.3 Default walking diversion rates 
	New walking trips from: 
	New walking trips from: 
	New walking trips from: 
	New walking trips from: 

	Dublin City 
	Dublin City 

	Greater Dublin Area 
	Greater Dublin Area 

	Regional Cities 
	Regional Cities 

	Other towns / urban districts 
	Other towns / urban districts 

	Rural 
	Rural 


	Did not previously travel / new trip 
	Did not previously travel / new trip 
	Did not previously travel / new trip 

	15% 
	15% 

	15% 
	15% 

	15% 
	15% 

	15% 
	15% 

	20% 
	20% 


	Private Car 
	Private Car 
	Private Car 

	52% 
	52% 

	68% 
	68% 

	73% 
	73% 

	80% 
	80% 

	74% 
	74% 


	Walking 
	Walking 
	Walking 

	0% 
	0% 

	0% 
	0% 

	0% 
	0% 

	0% 
	0% 

	0% 
	0% 


	Cycling 
	Cycling 
	Cycling 

	11% 
	11% 

	5% 
	5% 

	6% 
	6% 

	2% 
	2% 

	1% 
	1% 


	Bus 
	Bus 
	Bus 

	20% 
	20% 

	10% 
	10% 

	6% 
	6% 

	3% 
	3% 

	4% 
	4% 


	Rail/Luas 
	Rail/Luas 
	Rail/Luas 

	2% 
	2% 

	2% 
	2% 

	0% 
	0% 

	0% 
	0% 

	1% 
	1% 



	Source: Based on NTA, 2017. ‘National Household Travel Survey 2017. (Reweighted all-purpose mode shares excluding walking.) 
	Table 4.4 Default cycling diversion rates 
	New cycling trips from: 
	New cycling trips from: 
	New cycling trips from: 
	New cycling trips from: 

	Dublin City 
	Dublin City 

	Greater Dublin Area 
	Greater Dublin Area 

	Regional Cities 
	Regional Cities 

	Other towns / urban districts 
	Other towns / urban districts 

	Rural 
	Rural 


	Did not previously travel / new trip 
	Did not previously travel / new trip 
	Did not previously travel / new trip 

	15% 
	15% 

	15% 
	15% 

	15% 
	15% 

	15% 
	15% 

	20% 
	20% 


	Private Car 
	Private Car 
	Private Car 

	40% 
	40% 

	57% 
	57% 

	56% 
	56% 

	62% 
	62% 

	67% 
	67% 


	Walking 
	Walking 
	Walking 

	28% 
	28% 

	18% 
	18% 

	24% 
	24% 

	21% 
	21% 

	9% 
	9% 


	Cycling 
	Cycling 
	Cycling 

	0% 
	0% 

	0% 
	0% 

	0% 
	0% 

	0% 
	0% 

	0% 
	0% 


	Bus 
	Bus 
	Bus 

	15% 
	15% 

	8% 
	8% 

	5% 
	5% 

	2% 
	2% 

	3% 
	3% 


	Rail/Luas 
	Rail/Luas 
	Rail/Luas 

	2% 
	2% 

	2% 
	2% 

	0% 
	0% 

	0% 
	0% 

	1% 
	1% 



	Source: Based on NTA, 2017. ‘National Household Travel Survey 2017. (Reweighted all-purpose mode shares excluding cycling.) 
	4.3.3.3 Section C - Other Travel Assumptions 
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	Other miscellaneous travel assumptions have an impact on a range of benefits, such as the background journey growth rate (mainly affecting the future number of users), vehicle occupancy rates (mainly affecting mode shift benefits), and demographic data (mainly affecting health benefits, which are only calculated for adult users). These are shown in Table 4.5 below. 
	 
	 
	 
	 
	 
	Table 4.5 Other travel assumptions 
	Variable 
	Variable 
	Variable 
	Variable 

	Default Assumption 
	Default Assumption 

	Source 
	Source 


	Annual background journey growth rate (%) 
	Annual background journey growth rate (%) 
	Annual background journey growth rate (%) 

	1.0% 
	1.0% 

	Based on general population growth 
	Based on general population growth 


	Private Car Occupancy rate 
	Private Car Occupancy rate 
	Private Car Occupancy rate 

	1.5 passengers 
	1.5 passengers 

	PAG Unit 6.11 
	PAG Unit 6.11 


	Bus occupancy rate 
	Bus occupancy rate 
	Bus occupancy rate 

	12.2 passengers 
	12.2 passengers 

	HEAT (2017) 
	HEAT (2017) 


	% of trips made by adults (18-70) 
	% of trips made by adults (18-70) 
	% of trips made by adults (18-70) 

	75% 
	75% 

	Analysis of NTA ‘National Household Travel Survey 2017’ 
	Analysis of NTA ‘National Household Travel Survey 2017’ 


	% of adult population in labour force 
	% of adult population in labour force 
	% of adult population in labour force 

	70% 
	70% 

	Analysis of ‘Labour Force Survey’ data 
	Analysis of ‘Labour Force Survey’ data 



	4.3.3.4 Section D - Appraisal Assumptions 
	4.3.3.4 Section D - Appraisal Assumptions 
	4.3.3.4 Section D - Appraisal Assumptions 
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	4.3.3.4 Section D - Appraisal Assumptions 





	This set of assumptions are appraisal assumptions, which are used for setting the general rules and boundaries of the economic appraisal. These are mostly based on guidance in the PSC and CAF, and should not be changed unless for a specific reason associated with a particularity of the scheme. These assumptions are shown in Table 4.6 below. 
	Table 4.6 Appraisal assumptions 
	Table 
	Table 
	Table 
	Table 

	Heading 
	Heading 

	Heading 
	Heading 


	Discount Rate 
	Discount Rate 
	Discount Rate 

	4.0% 
	4.0% 

	Public Spending Code Central Technical References 2019 
	Public Spending Code Central Technical References 2019 


	Price Base Year 
	Price Base Year 
	Price Base Year 

	2011 
	2011 

	Common Appraisal Framework 
	Common Appraisal Framework 


	TR
	Appraisal period (years) 
	Appraisal period (years) 

	30 
	30 


	TR
	Real GNP per capital annual growth rate (2021-2025) 
	Real GNP per capital annual growth rate (2021-2025) 

	2.2% 
	2.2% 


	TR
	Real GNP per capital annual growth rate (2025+) 
	Real GNP per capital annual growth rate (2025+) 

	2.3% 
	2.3% 



	4.3.3.5 Section E – International Visitors Assumptions 
	4.3.3.5 Section E – International Visitors Assumptions 
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	4.3.3.5 Section E – International Visitors Assumptions 
	4.3.3.5 Section E – International Visitors Assumptions 





	This set of assumptions are associated with the economic impacts arising from spending by international visitors when using walking and cycling infrastructure. International visitors, on average, spend more per trip than domestic and local visitors in an area. Therefore, the direct spending (i.e., expenditure on overnight accommodation, restaurants and activities) arising from their presence on the scheme should be captured.  
	There are a number of default assumptions included to quantify the international visitors component within TEAM. A regional factor captures the likelihood of international visitors being drawn to the scheme based upon the regional distribution of cycling undertaken by international visitors. Default regional demand values for cycling is outlined in Table 4.7 below, indexed to the region with the highest proportion of international cyclists in the West. 
	 
	 
	 
	Table 4.7 Weighted likelihood adjustment factor for international cycling tourist per region Assumptions in Regional Demand for International visitors 
	Regional Demand for Cycling Tourism  
	Regional Demand for Cycling Tourism  
	Regional Demand for Cycling Tourism  
	Regional Demand for Cycling Tourism  

	Dublin  
	Dublin  

	East & Midlands  
	East & Midlands  

	South East  
	South East  

	South West  
	South West  

	Shannon  
	Shannon  

	West 
	West 

	North West 
	North West 


	(%) Factor of Regions visited by international visitors 
	(%) Factor of Regions visited by international visitors 
	(%) Factor of Regions visited by international visitors 

	76%  
	76%  

	66%  
	66%  

	58%  
	58%  

	98%  
	98%  

	60%  
	60%  

	100% 
	100% 

	56% 
	56% 



	 The default daily spend for international visitors is calculated by using Fáilte Ireland’s per diem spending rate of €96 per visitor20. This rate is the average daily spend of international visitors nationally. The per diem rate is adjusted in line with projected real GNP growth per capita to 2011 values as per the CAF Guidelines. If, for example, the user finds the scheme will attract a higher or lower average daily spend, this can be inputted accordingly as long as specific evidence is given to justify a
	20 Fáilte Ireland, 2021. Key Tourism Facts 2019. 
	20 Fáilte Ireland, 2021. Key Tourism Facts 2019. 
	21 Modelled from Fáilte Ireland 2013. Profile of Overseas Visitors who Cycled in 2011, Table 6 Month of Arrival (%). Peak three-month season June, June and August with the addition of an extra month to account for the shoulder seasons in April, May and September.  
	22 Published by Waterford City and County Council in December 2017 

	An annualisation factor is applied as a default assumption to capture the seasonal component of international visitors in Ireland. A value of 120 days corresponds to a four-month annual tourism season, based upon month of arrive data of cycle holidaymakers provided by Fáilte Ireland21. This includes the peak summer season of three months (June, July and August), and an extra month to account for the shoulder periods of April, May and September. If the appraiser determines that the scheme will have internati
	These assumptions are summarised in Table 4.8 below. 
	Table 4.8 International Visitors Assumptions 
	Variable  
	Variable  
	Variable  
	Variable  

	Default  
	Default  

	Variable  
	Variable  


	Daily international visitor spend 
	Daily international visitor spend 
	Daily international visitor spend 

	€96 
	€96 

	Fáilte Ireland Key Visitor Facts 2019 
	Fáilte Ireland Key Visitor Facts 2019 


	Annualisation factor for seasonality 
	Annualisation factor for seasonality 
	Annualisation factor for seasonality 

	120 
	120 

	Fáilte Ireland, Profile of Overseas Visitors who Cycled in 2011 
	Fáilte Ireland, Profile of Overseas Visitors who Cycled in 2011 


	International visitor demand 
	International visitor demand 
	International visitor demand 

	2% 
	2% 

	The Waterford Greenway Intercept Survey 2017  
	The Waterford Greenway Intercept Survey 2017  



	4.3.4 Sheet 4 – Results Dashboard 
	The Results Dashboard summarises the results of the TEAM assessment, based on the inputs and assumptions used in previous sheets. The Results Dashboard contains four main sections: 
	A. Cost Benefit Analysis 
	B. Annual Economic Flows 
	C. Sensitivity Analysis 
	D. Other Economic Indicators. 
	4.3.4.1 Section A – Cost Benefit Analysis 
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	4.3.4.1 Section A – Cost Benefit Analysis 





	This section shows the main results of the CBA, including the present value of economic benefits for each benefit category. Several outputs are displayed in this section: 
	• Present Value of Benefits (PVB) – The PVB is the sum of monetised economic benefits over a project’s appraisal period. This section shows the PVB for each individual benefit, as well as for the entire project. It is also accompanied by a pie chart to show how benefits compare. If undertaking an active modes CBA as part of a National Roads scheme, then the PVB from TEAM can simply be added into the overall project CBA. 
	• Present Value of Benefits (PVB) – The PVB is the sum of monetised economic benefits over a project’s appraisal period. This section shows the PVB for each individual benefit, as well as for the entire project. It is also accompanied by a pie chart to show how benefits compare. If undertaking an active modes CBA as part of a National Roads scheme, then the PVB from TEAM can simply be added into the overall project CBA. 
	• Present Value of Benefits (PVB) – The PVB is the sum of monetised economic benefits over a project’s appraisal period. This section shows the PVB for each individual benefit, as well as for the entire project. It is also accompanied by a pie chart to show how benefits compare. If undertaking an active modes CBA as part of a National Roads scheme, then the PVB from TEAM can simply be added into the overall project CBA. 


	A cell (highlighted in yellow) is provided where the value of any additional benefits calculated outside of TEAM be added to the overall PVB. This process in described further in Section 4.2.2. 
	• Present Value of Costs (PVC) – This is the total sum of capital and operating costs over the project’s appraisal period, which have been adjusted to take the Shadow Prices (described previously) into account. An annual breakdown of the present value of costs is also calculated / provided at the bottom of the sheet. 
	• Present Value of Costs (PVC) – This is the total sum of capital and operating costs over the project’s appraisal period, which have been adjusted to take the Shadow Prices (described previously) into account. An annual breakdown of the present value of costs is also calculated / provided at the bottom of the sheet. 
	• Present Value of Costs (PVC) – This is the total sum of capital and operating costs over the project’s appraisal period, which have been adjusted to take the Shadow Prices (described previously) into account. An annual breakdown of the present value of costs is also calculated / provided at the bottom of the sheet. 

	• Net Present Value (NPV) – The NPV is the PVB minus the PVC, and represents the additional or net economic benefit provided by the scheme.  A positive NPV indicates that the measured economic benefits are greater than the costs, while a negative NPV indicates that the costs are greater than the benefits.  
	• Net Present Value (NPV) – The NPV is the PVB minus the PVC, and represents the additional or net economic benefit provided by the scheme.  A positive NPV indicates that the measured economic benefits are greater than the costs, while a negative NPV indicates that the costs are greater than the benefits.  

	• Benefit-to-Cost Ratio (BCR) – The ratio of economic benefits to economic costs. A BCR of at least 1 means that the benefits outweigh the costs, while a BCR of less than 1 indicates that the costs outweigh the benefits. 
	• Benefit-to-Cost Ratio (BCR) – The ratio of economic benefits to economic costs. A BCR of at least 1 means that the benefits outweigh the costs, while a BCR of less than 1 indicates that the costs outweigh the benefits. 


	These outputs and the results of the CBA should be summarised within the Appraisal section of the Project Appraisal Report. It should be noted that even if the NPV is negative or the BCR is less than one, this does not mean that the project is not worthwhile. The tool only includes benefits that are possible to monetise in Ireland, and there are many additional benefits provided by walking and cycling that are not reflected in the CBA, such as the creation of an integrated transport network or improvements 
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	4.3.4.2 Section B – Annual Economic Flows 
	4.3.4.2 Section B – Annual Economic Flows 





	This section provides the annual present value of costs and benefits over the appraisal period. This will show how the costs and benefits of the project change over time. 
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	4.3.4.3 Section C – Sensitivity Analysis 
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	The PAG and PSC require sensitivity analysis to be done when carrying out CBA. The purpose of sensitivity analysis is to demonstrate how changes in demand, benefits or costs would affect the overall CBA results, and to show the potential range of values. TEAM facilitates three types of sensitivity analysis as a default: 
	• Demand – The range of the PVB under the low, central and high demand scenarios. 
	• Demand – The range of the PVB under the low, central and high demand scenarios. 
	• Demand – The range of the PVB under the low, central and high demand scenarios. 

	• Benefits – The range of the PVB when benefits are adjusted by ± 20% 
	• Benefits – The range of the PVB when benefits are adjusted by ± 20% 

	• Costs – The range of the PVC when costs are adjusted by ± 20% 
	• Costs – The range of the PVC when costs are adjusted by ± 20% 


	The combined impacts of these sensitivity tests on the BCR are also displayed in this section, showing the potential range of the BCR in a number of different scenarios. For example, the figure below shows the maximum range of the BCR between 1.03 and 3.95 when both demand and costs are varied. 
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	Figure 4.9 Results dashboard – example of sensitivity analysis 
	Figure 4.9 Results dashboard – example of sensitivity analysis 
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	Figure 4.9 Results dashboard – example of sensitivity analysis 








	While these three sensitivity tests should satisfy the PAG and PSC requirements, sensitivity tests on other variables can be carried out if required by saving a version of the tool, adjusting the variables of interest (for instance, variables in the default assumptions tab), and comparing the results with the original TEAM assessment. 
	4.3.4.4 Section D - Other Economic Indicators 
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	This section includes some other useful economic indicators provided by the tool, including: 
	• Costs – This provides an estimate of the present value of costs per kilometre, and per user. This can be useful when trying to compare routes in terms of their cost-effectiveness. 
	• Costs – This provides an estimate of the present value of costs per kilometre, and per user. This can be useful when trying to compare routes in terms of their cost-effectiveness. 
	• Costs – This provides an estimate of the present value of costs per kilometre, and per user. This can be useful when trying to compare routes in terms of their cost-effectiveness. 


	 
	• Carbon – This provides an estimate of the total tonnes of CO2 avoided by the scheme, based on the estimated shift from private cars to walking/cycling. It also shows the ‘Cost per tonne of CO2 avoided’ which is an indicator of the cost-effectiveness of the scheme in terms of reducing carbon emissions. 
	• Carbon – This provides an estimate of the total tonnes of CO2 avoided by the scheme, based on the estimated shift from private cars to walking/cycling. It also shows the ‘Cost per tonne of CO2 avoided’ which is an indicator of the cost-effectiveness of the scheme in terms of reducing carbon emissions. 
	• Carbon – This provides an estimate of the total tonnes of CO2 avoided by the scheme, based on the estimated shift from private cars to walking/cycling. It also shows the ‘Cost per tonne of CO2 avoided’ which is an indicator of the cost-effectiveness of the scheme in terms of reducing carbon emissions. 

	• Mode Shift – This provides an estimate of the total driving kilometres shifted to walking/cycling by the scheme. It also shows the ‘Cost per driving kilometre avoided’, which is an indicator of the cost-effectiveness of the scheme in terms of shifting car users to active modes. 
	• Mode Shift – This provides an estimate of the total driving kilometres shifted to walking/cycling by the scheme. It also shows the ‘Cost per driving kilometre avoided’, which is an indicator of the cost-effectiveness of the scheme in terms of shifting car users to active modes. 

	• Benefit per km – The benefits for users and society for each kilometre walked or cycled. 
	• Benefit per km – The benefits for users and society for each kilometre walked or cycled. 


	5. Methods of Estimating Demand 
	5. Methods of Estimating Demand 
	5. Methods of Estimating Demand 


	A significant input to quantitative economic appraisal is the user demand scenarios (i.e. how many walking/cycling trips are expected before and after the intervention). As most benefits of walking and cycling are based on a change in the number of trips made by walking and cycling, this can have a major impact on the economic benefits estimated for the scheme. Demand is something that project appraisers often find difficult to estimate. Data for estimating the current level of walking and cycling demand is
	This section provides some general guidance and resources for estimating cycling demand. It summarises the potential sources of demand data, and also provides standard trip rates for situations where no local data is available to the appraiser. The appraiser could also consult the Department of Transport’s 2020 Public Spending Code Lifecycle for Greenway Projects under €20m guidance, for suggested methods of demand analysis specifically for greenways under the Public Spending Code €20 million threshold. 
	5.1 Setting Demand Scenarios 
	5.1 Setting Demand Scenarios 
	5.1 Setting Demand Scenarios 
	5.1 Setting Demand Scenarios 



	Given the uncertainty surrounding walking and cycling demand, traditional traffic ‘forecasts’ are generally unsuitable for walking and cycling schemes. There are many factors that influence users’ decisions to walk and cycle, including safety, infrastructure quality, levels of physical activity, settlement, climate and commuting patterns, meaning that even using formal models, single ‘forecasts’ are generally not suitable for active travel projects.   
	Active travel scenarios can be used to explore possibilities such as ‘what if the proportion of active travel doubled?’ or ‘what if half of all trips generated were by active modes?’. While extrapolation from historic trends tend to be linear in nature, it is impossible to forecast the future, particularly if there is envisaged step-changes in society. This change may be incremental, in response to changing attitudes or change prices of transport, or it may be sudden, brought about by an unanticipated shock
	Economic appraisal for walking and cycling schemes should therefore be based on ‘demand scenarios’, which allows for uncertainty by testing the outcomes associated with a range of demand levels. Each appraisal should include a current estimated level of walking and cycling demand; as well as three scenarios, reflecting three levels of potential demand: a ‘low scenario’, a ‘central scenario’, and a ‘high scenario’. 
	5.2 Demand Scenarios with Existing Count Data 
	5.2 Demand Scenarios with Existing Count Data 
	5.2 Demand Scenarios with Existing Count Data 
	5.2 Demand Scenarios with Existing Count Data 



	In some cases, a scheme will be located in an area or along a route where there is existing data for walking and cycling levels from counts or surveys. Different forms of count data may be available, including continuous cycle counters which count the daily number users passing a certain location, or (more commonly) traffic surveys measuring flows over a short period. Some examples of publicly-available walking and cycling count data include:  
	• The annual Dublin Canal Cordon Count and Quays Count. 
	• The annual Dublin Canal Cordon Count and Quays Count. 
	• The annual Dublin Canal Cordon Count and Quays Count. 

	• Permanent cycle counters at select locations in Dublin City and Dún Laoghaire-Rathdown. 
	• Permanent cycle counters at select locations in Dublin City and Dún Laoghaire-Rathdown. 


	  
	• The IDASO database of historic NTA traffic counts23, which may include walking and cycling in some instances.  
	• The IDASO database of historic NTA traffic counts23, which may include walking and cycling in some instances.  
	• The IDASO database of historic NTA traffic counts23, which may include walking and cycling in some instances.  


	23 IDASO, 2021. Available at: https://mytrafficcounts.com/  
	23 IDASO, 2021. Available at: https://mytrafficcounts.com/  
	24 See Fitzpatricks, Failte Ireland (2011). Economic Impact of the Great Western Greenway. Department of Transport, Tourism and Sport, June 2011. 
	25 See AECOM (2017). Waterford Greenway Intercept Survey 2017. Waterford City and County Council, December 2017. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway-BaselineSurveyReport-Jan2018.pdf  
	26 CSO, 2018. Available at: https://www.cso.ie/en/census/census2016reports/powscar/ 

	Count data may be for a location directly along the route, or for nearby location with similar traffic flows. Additional count and traffic survey data may be available from local authorities. 
	If there is existing count data for the route / location of a scheme, this is the generally the most accurate method of estimating current demand, although for longer routes, it may require count data from multiple locations. Future demand scenarios should be then estimated by applying three levels of cycling growth/uplift to represent a low, central and high scenario. The levels of cycling growth can be established by reviewing other schemes that have seen increases in cycling following an intervention, or
	5.3 Demand Scenarios without Existing Count Data 
	5.3 Demand Scenarios without Existing Count Data 
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	5.3 Demand Scenarios without Existing Count Data 



	Existing count data will often not be available, and other sources must be used to estimate current and future demand. There is no one preferred source of demand scenarios, and different sources may be suitable for different locations and project contexts.  
	5.3.1 Case Studies and Benchmarking 
	Case studies of other routes that share similar characteristics can be a useful data source to estimate potential levels of demand. Benchmarking and setting demand targets can be appropriate in instances where there are no existing pedestrians or cyclists along a route (i.e. when the scheme generates the demand, such as for greenways or new off-line routes), and is commonly used for larger recreation- or tourism-focused greenway projects. For instance, a ‘High’ Scenario for a greenway may to be achieve the 
	Studies that have been carried out for the Great Western Greenway in Mayo24 and the Waterford Greenway25 are the most prominent examples, although as more cycle schemes undergo ex-post evaluation in future years, this will likely in additional case studies being published. 
	5.3.2 POWSCAR Data 
	The Place of Work, School or College – Census of Anonymised Records data from the Central Statistics Office provides detailed data on commuting and educational trips between different statistical areas, including the mode of transport people take. This information can be used to estimate how many people are currently travelling between two zones for work and education by active modes, as well as the total numbers travelling by all modes to estimate the future potential for a shift to active modes. Low, cent
	POWSCAR only provides commuting and education data, meaning that it would only suit schemes that have a high commuting potential. A public version of POWSCAR is available online26, in which commuting and education flows between Electoral Divisions has been combined.  
	This does not distinguish between modes of transport, but more accurate local data can be requested from the Central Statistics Office. 
	5.3.3 Population Catchments and Standard Trip Rates 
	In situations where there is no reliable baseline data, basic population catchments can be combined with standard trip rates to estimate current demand for different area types. This is likely to be most appropriate for smaller schemes outside of large urban areas (i.e. less than <20km long). Trip rates are given below for two types of journeys: utility and recreation. 
	Table 5.1 below shows standard trip rates for utility purposes (i.e. journeys to work, school, shops etc.) across different geographical area, expressed as ‘daily trips per 100 residents’. This data is based on patterns of travel observed in the NTA ‘National Household Transport Survey’. For example, if a scheme serves a rural electoral division with 450 residents, these rates suggests that one could expect an average of 107 utility walking trips27 and 12 utility cycling trips28 to be currently made each da
	27 (450/100) x 23.8 
	27 (450/100) x 23.8 
	28 (450/100) x 2.7 

	Table 5.1 Standard baseline trip rates for walking and cycling for utility purposes 
	Trips per week for utility purposes 
	Trips per week for utility purposes 
	Trips per week for utility purposes 
	Trips per week for utility purposes 

	Daily trips per 100 people 
	Daily trips per 100 people 

	% of all trips by mode 
	% of all trips by mode 


	TR
	Walking 
	Walking 

	Cycling 
	Cycling 

	Walking 
	Walking 

	Cycling 
	Cycling 


	Dublin City (Dublin City Council administrative area) 
	Dublin City (Dublin City Council administrative area) 
	Dublin City (Dublin City Council administrative area) 

	46.0 
	46.0 

	14.1 
	14.1 

	29% 
	29% 

	9% 
	9% 


	Greater Dublin Area (counties Dublin, Kildare, Meath and Wicklow) 
	Greater Dublin Area (counties Dublin, Kildare, Meath and Wicklow) 
	Greater Dublin Area (counties Dublin, Kildare, Meath and Wicklow) 

	38.1 
	38.1 

	8.8 
	8.8 

	20% 
	20% 

	5% 
	5% 


	Regional Cities (Cork, Limerick, Galway and Waterford cities) 
	Regional Cities (Cork, Limerick, Galway and Waterford cities) 
	Regional Cities (Cork, Limerick, Galway and Waterford cities) 

	64.7 
	64.7 

	12.8 
	12.8 

	27% 
	27% 

	5% 
	5% 


	Large Urban Towns (Towns with a population over 10,000) 
	Large Urban Towns (Towns with a population over 10,000) 
	Large Urban Towns (Towns with a population over 10,000) 

	61.7 
	61.7 

	4.2 
	4.2 

	27% 
	27% 

	2% 
	2% 


	Other urban districts (Towns with a population of between 1,500 and 10,000) 
	Other urban districts (Towns with a population of between 1,500 and 10,000) 
	Other urban districts (Towns with a population of between 1,500 and 10,000) 

	63.1 
	63.1 

	4.3 
	4.3 

	29% 
	29% 

	2% 
	2% 


	Rural (all other areas and towns with a population of less than 1,500) 
	Rural (all other areas and towns with a population of less than 1,500) 
	Rural (all other areas and towns with a population of less than 1,500) 

	23.8 
	23.8 

	2.7 
	2.7 

	11% 
	11% 

	1% 
	1% 



	Source: Trip rates derived from NTA, 2017. ‘National Household Travel Survey 2017’. 
	Table 5.2 displays local walking and cycling trip rates at a national level for recreation and exercise purposes, based on data from the QNHS Sports Module 2013. As above, this shows how many recreational walking and cycling trips are typically each day made in a population of 100 people. For example, if the scheme serves a local population of 450 people, one might expect 167 recreational walking trips and 23 recreational cycling trips to be currently made per day among that population. 
	 
	 
	 
	 
	Table 5.2 Standard baseline trip rates for walking and cycling for recreational purposes 
	Trips per week for recreation purposes 
	Trips per week for recreation purposes 
	Trips per week for recreation purposes 
	Trips per week for recreation purposes 

	Daily trips per 100 people 
	Daily trips per 100 people 


	TR
	Walking 
	Walking 

	Cycling 
	Cycling 


	National 
	National 
	National 

	37 
	37 

	5 
	5 



	Source: Trip rates derived from CSO, 2013. ‘QNHS Sports Module 2013’.  
	It should be noted that these trip rates reflect all current walking and cycling journeys among the local population, and not necessarily just the trips along the specific scheme in question. If there are several other alternative routes within the catchment area, it may be necessary to make an additional assumption as to what proportion of walking and cycling trips in the area will take place along the scheme (i.e. 50% of local trips will use the scheme). 
	These standard trip rates can be used to estimate current levels of demand along a route or in an area: using the example above, the current level of cycling among a rural population of 450 is assumed to be 12 utility trips per day (equating to a 1% mode share), and 23 recreational trips per day. As above, low, central and high rates of growth or modal share targets should be used as the basis of future demand scenarios. Further guidance on setting demand scenarios may be provided in a future update to this
	 
	 
	 
	  
	  
	  
	  
	  
	  




	Review of International Practice for Active Mode Appraisal 
	Review of International Practice for Active Mode Appraisal 
	Review of International Practice for Active Mode Appraisal 



	 
	 
	This section summarises the results of an international review of active mode appraisal practices that was carried out in advance of this update to PAG Unit 13. This review examined appraisal guidelines and practices in several locations and organisations, including the United Kingdom, Netherlands, Copenhagen, Australia, the World Health Organisation and New Zealand, and identified different types of benefits that are typically included in active mode appraisals. 
	Table A.1 summarises the results of this review. It shows and describes different categories of benefits that have been identified, as well as the typical significance of the benefit within Cost Benefit Analyses for active mode schemes (as indicated by examples that were reviewed). The chart shows how frequently each benefit appears across the different examples of appraisal guidance, as well as an assessment as to whether the data and methods existed in Ireland to introduce it widely into active mode appra
	Table A.1 Review of international active mode appraisal practices and benefits 
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	This Appendix details the methodologies and sources used for calculating the benefits used in TEAM. It also provides methodologies for ‘Collision Reduction’ not currently included within TEAM. This appendix includes: 
	• B.1 – Mode Shift Benefits, including Carbon, Air Quality, Noise, Congestion, and Vehicle Operating & Ownership Costs 
	• B.1 – Mode Shift Benefits, including Carbon, Air Quality, Noise, Congestion, and Vehicle Operating & Ownership Costs 
	• B.1 – Mode Shift Benefits, including Carbon, Air Quality, Noise, Congestion, and Vehicle Operating & Ownership Costs 

	• B.2 – Health, including Reduced Mortality and Absenteeism 
	• B.2 – Health, including Reduced Mortality and Absenteeism 

	• B.3 – Journey Time 
	• B.3 – Journey Time 

	• B.4. – Journey Quality and Recreation 
	• B.4. – Journey Quality and Recreation 

	• B.5 – International Visitors 
	• B.5 – International Visitors 

	• B.6 – Collision Reduction (not currently included in TEAM) 
	• B.6 – Collision Reduction (not currently included in TEAM) 


	B.1  Mode Shift Benefits 
	As mode shift benefits are based on the shift from private vehicles to walking or cycling, the first step is to estimate this shift; or the amount of vehicle kilometers ‘diverted’ from private cars. This diversion can be expressed either ‘per vehicle-kilometer’ or ‘per passenger kilometer’, although most factors are expressed per vehicle kilometer. 
	Table B.1 Daily private car kilometers diverted 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Number of new non-recreational daily trips 
	Number of new non-recreational daily trips 

	 
	 

	Based on user estimates of the number of daily trips, and the proportion that are ‘utility’ trips. 
	Based on user estimates of the number of daily trips, and the proportion that are ‘utility’ trips. 


	B 
	B 
	B 

	 
	 

	% of trips assumed to be diverted from private cars 
	% of trips assumed to be diverted from private cars 

	Location-specific diversion factors for private cars. 
	Location-specific diversion factors for private cars. 

	Default assumption based on location modal splits from NTA ‘National Household Travel Survey’ 2017 data. 15-20% of trips assumed to be new trips 
	Default assumption based on location modal splits from NTA ‘National Household Travel Survey’ 2017 data. 15-20% of trips assumed to be new trips 


	C 
	C 
	C 

	A x B 
	A x B 

	Number of daily trips diverted from cars 
	Number of daily trips diverted from cars 

	 
	 

	 
	 


	D 
	D 
	D 

	 
	 

	Average length of diverted trips (km) 
	Average length of diverted trips (km) 

	1.4 km (Walking)  
	1.4 km (Walking)  
	5.0 km (Cycling) 

	Default assumptions estimated from NTA ‘National Household Travel Survey’ 2017 data. Can be replaced with user estimates if necessary. 
	Default assumptions estimated from NTA ‘National Household Travel Survey’ 2017 data. Can be replaced with user estimates if necessary. 


	E 
	E 
	E 

	C x D 
	C x D 

	Daily car passenger kilometres diverted (km) 
	Daily car passenger kilometres diverted (km) 

	 
	 

	 
	 


	F 
	F 
	F 

	 
	 

	Average car occupancy 
	Average car occupancy 

	1.5 people 
	1.5 people 

	Default assumption based on non-commuting occupancy rates from PAG Unit 3.11. 
	Default assumption based on non-commuting occupancy rates from PAG Unit 3.11. 


	G 
	G 
	G 

	E / F 
	E / F 

	Daily car vehicle kilometres diverted (km) 
	Daily car vehicle kilometres diverted (km) 

	 
	 

	 
	 



	 To estimate mode shift benefits, the diverted passenger/vehicle kilometer should be multiplied by the relevant factors for carbon, air quality, vehicle operating / ownership costs, noise and congestion. These factors are derived from a variety of sources, and are shown in the tables below. 
	For estimating future values, 2011 carbon emissions should be increased in line with the Shadow Price of Carbon specified in the Public Spending Code, while 2011 values of air quality, noise and congestion should be increased in line with real GNP growth per capita. As vehicle operating and ownership costs are assumed to increase in line with the general rate of inflation, future values should remain in 2011 prices in the CBA. Daily mode shift values should be converted to annual values using appropriate an
	Table B.2 Carbon emissions 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Daily car vehicle kilometres diverted (km) 
	Daily car vehicle kilometres diverted (km) 

	 
	 

	 
	 


	B 
	B 
	B 

	 
	 

	Daily car trips diverted 
	Daily car trips diverted 

	 
	 

	 
	 


	C 
	C 
	C 

	A / 1.5 
	A / 1.5 

	Daily car passenger kilometres diverted (km) 
	Daily car passenger kilometres diverted (km) 

	 
	 

	 
	 


	D 
	D 
	D 

	 
	 

	Vehicle GHG operational emissions factors (g/vkm) 
	Vehicle GHG operational emissions factors (g/vkm) 

	Grams per vehicle km by vehicle, year and area type 
	Grams per vehicle km by vehicle, year and area type 

	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 16 
	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 16 


	E 
	E 
	E 

	 
	 

	‘Cold-start’ emissions factors (g/trip) 
	‘Cold-start’ emissions factors (g/trip) 

	150.4 grams (Urban) 
	150.4 grams (Urban) 
	122 grams (Rural) 

	WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for walking and cycling – Methods and user guide on physical activity, air pollution, injuries and carbon impact assessment’. Tables 3, 4 and 5. 
	WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for walking and cycling – Methods and user guide on physical activity, air pollution, injuries and carbon impact assessment’. Tables 3, 4 and 5. 


	F 
	F 
	F 

	 
	 

	Energy supply factors per passenger kilometre 
	Energy supply factors per passenger kilometre 

	28.4 grams (Urban) 
	28.4 grams (Urban) 
	23 grams (Rural) 

	 
	 


	G 
	G 
	G 

	 
	 

	Vehicle manufacturing emissions per passenger kilometre 
	Vehicle manufacturing emissions per passenger kilometre 

	19.9 grams 
	19.9 grams 

	 
	 


	H 
	H 
	H 

	(A x B) + (B x E) + C x (F+G) 
	(A x B) + (B x E) + C x (F+G) 

	Daily carbon emissions avoided (g) 
	Daily carbon emissions avoided (g) 

	 
	 

	 
	 


	I 
	I 
	I 

	 
	 

	Shadow Price of Carbon  
	Shadow Price of Carbon  

	Annual price per tonne specified from 2019 to 2050, assumed to continue to increase by 5% each year thereafter. 
	Annual price per tonne specified from 2019 to 2050, assumed to continue to increase by 5% each year thereafter. 

	DPER, 2019. ‘Public Spending Code – Central Technical References and Economic Appraisal Parameters’. Table 6. 
	DPER, 2019. ‘Public Spending Code – Central Technical References and Economic Appraisal Parameters’. Table 6. 


	J 
	J 
	J 

	C x D 
	C x D 

	Daily value of CO2 emissions avoided 
	Daily value of CO2 emissions avoided 

	 
	 

	 
	 



	 
	 
	 
	 
	Table B.3 Air quality 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Daily car vehicle kilometres diverted (km) 
	Daily car vehicle kilometres diverted (km) 

	Intermediate Calculation 
	Intermediate Calculation 

	 
	 


	B 
	B 
	B 

	 
	 

	Vehicle non-GHG emissions factors (g/vkm) 
	Vehicle non-GHG emissions factors (g/vkm) 

	Grams per km for PM and NOx by vehicle, year and area type 
	Grams per km for PM and NOx by vehicle, year and area type 

	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 17-18 
	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 17-18 


	C 
	C 
	C 

	A x B 
	A x B 

	Daily non-GHG emissions avoided (g) 
	Daily non-GHG emissions avoided (g) 

	 
	 

	 
	 


	D 
	D 
	D 

	 
	 

	Other non-GHG costs (€) 
	Other non-GHG costs (€) 

	Annual costs for non-GHG gases in 2011 values, assumed to continue to increase in line with real GNP growth per capita. 
	Annual costs for non-GHG gases in 2011 values, assumed to continue to increase in line with real GNP growth per capita. 

	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 14. 
	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 14. 


	E 
	E 
	E 

	C x D 
	C x D 

	Daily value of non-GHG emissions avoided (€) 
	Daily value of non-GHG emissions avoided (€) 

	 
	 

	 
	 



	 
	Table B.4 Vehicle operating & ownership costs 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Daily car vehicle kilometres diverted (km) 
	Daily car vehicle kilometres diverted (km) 

	Intermediate Calculation 
	Intermediate Calculation 

	 
	 


	B 
	B 
	B 

	 
	 

	Fuel costs (€ per litre) 
	Fuel costs (€ per litre) 

	 
	 

	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 8. 
	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 8. 


	C 
	C 
	C 

	 
	 

	Forecast fuel consumption (litres per 100km) 
	Forecast fuel consumption (litres per 100km) 

	 
	 

	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 9 & 15. 
	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 9 & 15. 


	D 
	D 
	D 

	 
	 

	Non-fuel costs (€ per km) 
	Non-fuel costs (€ per km) 

	 
	 

	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 10. 
	TII, 2016. ‘PAG Unit 6.11 – National Parameters Values Sheet’. Table 10. 


	E 
	E 
	E 

	D + (B x C/100) 
	D + (B x C/100) 

	Vehicle Operating Costs per km (€) 
	Vehicle Operating Costs per km (€) 

	 
	 

	 
	 


	F 
	F 
	F 

	 
	 

	Vehicle Ownership Costs per km 
	Vehicle Ownership Costs per km 

	€0.103 (Urban) in 2011 prices 
	€0.103 (Urban) in 2011 prices 
	€0.117 (Rural) in 2011 prices 

	Estimate based on CSO, 2016. ‘National Household Budget Survey 2015-2016’. 
	Estimate based on CSO, 2016. ‘National Household Budget Survey 2015-2016’. 


	G 
	G 
	G 

	(A x (E + F)) x 50% 
	(A x (E + F)) x 50% 

	Daily value of vehicle operating & ownership costs avoided (€) (subject to the ‘rule of a half’) 
	Daily value of vehicle operating & ownership costs avoided (€) (subject to the ‘rule of a half’) 

	 
	 

	 
	 



	  
	Table B.5 Marginal external cost of noise 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Daily car vehicle kilometres diverted (km) 
	Daily car vehicle kilometres diverted (km) 

	Intermediate Calculation 
	Intermediate Calculation 

	 
	 


	B 
	B 
	B 

	 
	 

	Marginal external cost of noise per km (€) 
	Marginal external cost of noise per km (€) 

	€0.0022 (Urban)
	€0.0022 (Urban)
	€0.0022 (Urban)
	 

	€0.0011 (Rural)
	€0.0011 (Rural)
	 

	In 2011 values and prices 

	Adapted from Department for Transport, 2020. ‘WEBTAG Data Book v1.13.1 – Table A 5.4.2a. Values for urban and rural roads transferred to Irish values and prices. 
	Adapted from Department for Transport, 2020. ‘WEBTAG Data Book v1.13.1 – Table A 5.4.2a. Values for urban and rural roads transferred to Irish values and prices. 


	C 
	C 
	C 

	A x B 
	A x B 

	Daily value of external cost of noise avoided (€) 
	Daily value of external cost of noise avoided (€) 

	 
	 

	 
	 



	 
	Table B.6 Marginal external cost of congestion 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Daily car vehicle kilometres diverted (km) 
	Daily car vehicle kilometres diverted (km) 

	Intermediate Calculation 
	Intermediate Calculation 

	 
	 


	B 
	B 
	B 

	 
	 

	Marginal external cost of congestion per km (€) 
	Marginal external cost of congestion per km (€) 

	€0.115 (Dublin and cities) 
	€0.115 (Dublin and cities) 
	€0.021 (Other urban) 
	€0.014 (Rural) 
	In 2011 values and prices 

	Adapted from Department for Transport, 2020. ‘WEBTAG Data Book v1.13.1 – Table A 5.4.2a. Values for ‘Inner and Outer Conurbations’, ‘Other Urban’ and ‘Rural’ adjusted for Irish road volumes and Level of Service, and transferred to Irish prices. 
	Adapted from Department for Transport, 2020. ‘WEBTAG Data Book v1.13.1 – Table A 5.4.2a. Values for ‘Inner and Outer Conurbations’, ‘Other Urban’ and ‘Rural’ adjusted for Irish road volumes and Level of Service, and transferred to Irish prices. 


	C 
	C 
	C 

	A x C 
	A x C 

	Daily value of external cost of congestion avoided (€) 
	Daily value of external cost of congestion avoided (€) 

	 
	 

	 
	 



	B.2  Health 
	Improved health outcomes associated with greater levels of physical activity has many health benefits for users, society and businesses. Two benefits associated with health are included in TEAM and the PAG Unit 13 guidance: ‘reduced mortality’ and ‘absenteeism’. 
	B.2.1        Reduced Mortality 
	‘Reduced mortality’ refers to the change in the relative risk of early death due to increased levels of physical activity. TEAM uses the World Health Organisation’s (2017) Health Economic Assessment Tool29 methodology to estimate the benefits associated with a reduction in relative mortality risk due to increased levels of walking and cycling. This methodology has been updated using Irish-specific parameters where necessary.  
	29 WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for walking and cycling – Methods and user guide on physical activity, air pollution, injuries and carbon impact assessment’. Available at: https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf  
	29 WHO, 2017. ‘Health Economic Assessment Tool (HEAT) for walking and cycling – Methods and user guide on physical activity, air pollution, injuries and carbon impact assessment’. Available at: https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf  

	‘Reduced mortality’ benefits are based on the number of new users and the time spent walking or cycling. The steps involved are summarized in Table B.7 below, although more detailed guidance can be found in the HEAT guidance. 
	Table B.7 Reduced mortality benefit calculations 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Risk of all-cause mortality 
	Risk of all-cause mortality 

	0.0019 
	0.0019 

	DoT, 2020. ‘Common Appraisal Framework’ 
	DoT, 2020. ‘Common Appraisal Framework’ 


	B 
	B 
	B 

	 
	 

	Relative risk 
	Relative risk 

	0.886 (walking) 
	0.886 (walking) 
	0.903 (cycling) 

	WHO, 2017 ‘Health Economic Assessment Tool’. 
	WHO, 2017 ‘Health Economic Assessment Tool’. 


	C 
	C 
	C 

	 
	 

	Reference volume of physical activity 
	Reference volume of physical activity 

	168 minutes / week (walking) 
	168 minutes / week (walking) 
	100 minutes / week (cycling) 

	WHO, 2017 ‘Health Economic Assessment Tool’. 
	WHO, 2017 ‘Health Economic Assessment Tool’. 


	D 
	D 
	D 

	 
	 

	Risk reduction cap 
	Risk reduction cap 

	30% (walking) 
	30% (walking) 
	45% (cycling) 

	WHO, 2017 ‘Health Economic Assessment Tool’. 
	WHO, 2017 ‘Health Economic Assessment Tool’. 


	E 
	E 
	E 

	 
	 

	Weekly time spent walking / cycling per user (minutes) 
	Weekly time spent walking / cycling per user (minutes) 

	 
	 

	Estimated based on assumptions regarding average journey lengths/speeds for recreational and non-recreational users. 
	Estimated based on assumptions regarding average journey lengths/speeds for recreational and non-recreational users. 


	F 
	F 
	F 

	(1–B) x (E/C) 
	(1–B) x (E/C) 

	Relative risk reduction (capped at values contained in D) 
	Relative risk reduction (capped at values contained in D) 

	 
	 

	 
	 


	G 
	G 
	G 

	A x F 
	A x F 

	Absolute risk reduction per user (i.e. no. of fatalities ‘prevented per person). 
	Absolute risk reduction per user (i.e. no. of fatalities ‘prevented per person). 

	 
	 

	 
	 


	H 
	H 
	H 

	 
	 

	Value of avoided fatality 
	Value of avoided fatality 

	€2,310,500 in 2011 prices 
	€2,310,500 in 2011 prices 

	DoT, 2020. ‘Common Appraisal Framework’ 
	DoT, 2020. ‘Common Appraisal Framework’ 


	I 
	I 
	I 

	G x H 
	G x H 

	Relative mortality benefit per adult user (€) 
	Relative mortality benefit per adult user (€) 

	 
	 

	 
	 



	 The relative mortality benefit per user should be multiplied by the total number of adult users of the scheme. By default, TEAM assumes that on average 75% of trips are made by adults. It should also be noted that the number of unique users can differ from the number of trips, particularly if the same user makes a return journey on the scheme. This should be taken into account in the calculation if necessary. 
	Reduced mortality benefits are assumed to be phased in over five years, with 20% of the annual benefit occurring in Year 1, 40% in Year 2, 60% in Year 3, 80% in Year 4, and 100% in the years thereafter. The value of a future avoided casualty should be updated in line with real GNP growth per capita. 
	 
	 
	B.2.1        Absenteeism 
	Increasing physical activity increases productivity in the economy by reducing short-term sick leave. The median absenteeism rate for short terms sick leave is 4.6 days and 5.8 days for the private and public sector, respectively.  
	The number of employees in public sector employment is about 21% of total employment in Ireland, based on CSO employment tables. Calculating average sick leave taken in Ireland by weighting the relative proportions of private and public sector employment gives an overall estimate of 4.9 days per year.  
	A cycling or walking intervention of 30 minutes per day reduces absenteeism in a reduction in short-term sick leave by between 6% and 32% per annum30.The lower bound of 6% is to be applied in appraisals to estimate the reduction in absenteeism per employee per year. \ 
	30 World Health Organisation, 2003. ‘Health and development through physical activity and sport’, WHO/NMH/NPH/PAH/03.2, Geneva, Switzerland.  
	30 World Health Organisation, 2003. ‘Health and development through physical activity and sport’, WHO/NMH/NPH/PAH/03.2, Geneva, Switzerland.  

	Table B.8 Absenteeism 
	Code 
	Code 
	Code 
	Code 

	Calculation 
	Calculation 

	Variable 
	Variable 

	Value 
	Value 

	Source / Basis 
	Source / Basis 


	A 
	A 
	A 

	 
	 

	Daily time spent walking / cycling per user (minutes) 
	Daily time spent walking / cycling per user (minutes) 

	 
	 

	Estimated based on assumptions regarding average journey lengths/speeds for recreational and non-recreational users. 
	Estimated based on assumptions regarding average journey lengths/speeds for recreational and non-recreational users. 


	B 
	B 
	B 

	 
	 

	Reference volume of physical activity 
	Reference volume of physical activity 

	30 minutes per day 
	30 minutes per day 

	WHO, 2003. ‘Health and development through physical activity and sport’.  
	WHO, 2003. ‘Health and development through physical activity and sport’.  


	C 
	C 
	C 

	 
	 

	Risk reduction cap 
	Risk reduction cap 

	6%. 
	6%. 

	CAF, 2020. Based on WHO, 2003. 
	CAF, 2020. Based on WHO, 2003. 


	D 
	D 
	D 

	6% x (A/B) 
	6% x (A/B) 

	Relative risk reduction  
	Relative risk reduction  

	 
	 

	 
	 


	E 
	E 
	E 

	D x 7.5 x 4.9 
	D x 7.5 x 4.9 

	Average hours saved per employed user 
	Average hours saved per employed user 

	 
	 

	Average of 4.9 sick days per year, and assuming 7.5 hours in a working day. 
	Average of 4.9 sick days per year, and assuming 7.5 hours in a working day. 


	F 
	F 
	F 

	 
	 

	Value of in-work time per hour 
	Value of in-work time per hour 

	€26.12 in 2011 prices and values 
	€26.12 in 2011 prices and values 

	CAF, 2020. 
	CAF, 2020. 


	G 
	G 
	G 

	E x F 
	E x F 

	Absenteeism benefit per employed user 
	Absenteeism benefit per employed user 

	 
	 

	 
	 



	 The relative mortality benefit per user should be multiplied by the total number of adult users of the scheme who are in employment. TEAM assumes that on average 75% of trips are made by adults, and that of those adult users, 70% are in the labour force – meaning that absenteeism benefits only apply to around half of all users.  
	As with reduced mortality benefits, it should also be noted that the number of unique users can differ from the number of trips, particularly if the same user makes a return journey on the scheme. This should be taken into account in the calculation.  
	Absenteeism benefits are also assumed to be phased in over five years, with 20% of the annual benefit occurring in Year 1, 40% in Year 2, 60% in Year 3, 80% in Year 4, and 100% in the years thereafter. The value of a future absenteeism benefits should be updated in line with real GNP growth per capita. 
	B.3  Journey Time 
	The methodology for estimating journey time savings is contained within the Common Appraisal Framework. Journey time savings associated with active mode schemes are typically only applied when the scheme results in a direct and visible reduction in average journey times, such as: 
	• Bridges and under/overpasses that provide a shorter and more direct route along a corridor; 
	• Bridges and under/overpasses that provide a shorter and more direct route along a corridor; 
	• Bridges and under/overpasses that provide a shorter and more direct route along a corridor; 

	• New routes or shortcuts offering a more direct route along a corridor; 
	• New routes or shortcuts offering a more direct route along a corridor; 

	• Upgrades to signal timings for pedestrians and cyclists that reduce the time they must wait. 
	• Upgrades to signal timings for pedestrians and cyclists that reduce the time they must wait. 


	The average minutes saved by pedestrians and cyclists should be estimated manually based on the circumstances, with journey time saving benefits estimated using the values contained in CAF. Future values should be updated in line with real GNP growth per capita. New users of the scheme are subject to the ‘rule of a half’, meaning that they only receive half of the benefits as existing users. 
	B.4  Journey Quality & Recreation 
	Journey quality benefits refer to the value that users perceive from improved cycling infrastructure, such as the value that they place on safety or the potential for recreation. Journey Quality benefits were previously referred to as ‘ambience’ in the previous version of PAG Unit 13, while this update of PAG Unit 13 also provides new ‘recreation’ values for recreational users of greenways.  
	For non-recreational users of a scheme (i.e. commuting, education, shopping trips etc.), the values for Journey Quality are based on willing-to-pay values for different types of infrastructure, as estimated research by Hopkinson & Wardman (1996)31 and Wardman et. al. (1997)32. The total number of minutes spent on each section of the scheme should be estimated based on the section lengths, average speeds and total number of trips, and then journey quality values applied to the minutes spent on each type of i
	31 Hopkinson & Wardman, 1996. ‘Evaluating demand for new cycling facilities’, Transport Policy 3(4), 241-249. 
	31 Hopkinson & Wardman, 1996. ‘Evaluating demand for new cycling facilities’, Transport Policy 3(4), 241-249. 
	32 Wardman, Hatfield & Page, 1997. ‘UK national cycling strategy: Can improved facilities meet the targets?’, Transport Policy 4(2), 123-133. 

	  
	Table B.9 Journey Quality Values per Minute 
	Value of journey ambience benefit of cycle facilities relative to no facilities (2010 prices & 2010 values) 
	Value of journey ambience benefit of cycle facilities relative to no facilities (2010 prices & 2010 values) 
	Value of journey ambience benefit of cycle facilities relative to no facilities (2010 prices & 2010 values) 
	Value of journey ambience benefit of cycle facilities relative to no facilities (2010 prices & 2010 values) 


	Scheme type 
	Scheme type 
	Scheme type 

	2010 Value p 
	2010 Value p 

	Source 
	Source 

	2011 €/min 
	2011 €/min 

	Value Year 
	Value Year 


	Off-road segregated cycle track 
	Off-road segregated cycle track 
	Off-road segregated cycle track 

	7.03 
	7.03 

	Hopkinson & Wardman (1996) 
	Hopkinson & Wardman (1996) 

	€0.084 
	€0.084 

	2011 
	2011 


	On-road segregated cycle lane 
	On-road segregated cycle lane 
	On-road segregated cycle lane 

	2.99 
	2.99 

	Hopkinson & Wardman (1996) 
	Hopkinson & Wardman (1996) 

	€0.036 
	€0.036 

	2011 
	2011 


	On-road non-segregated cycle lane 
	On-road non-segregated cycle lane 
	On-road non-segregated cycle lane 

	2.97 
	2.97 

	Wardman et al. (1997) 
	Wardman et al. (1997) 

	€0.035 
	€0.035 

	2011 
	2011 


	Wider lane 
	Wider lane 
	Wider lane 

	1.81 
	1.81 

	Hopkinson & Wardman (1996) 
	Hopkinson & Wardman (1996) 

	€0.022 
	€0.022 

	2011 
	2011 


	Shared bus lane 
	Shared bus lane 
	Shared bus lane 

	0.77 
	0.77 

	Hopkinson & Wardman (1996) 
	Hopkinson & Wardman (1996) 

	€0.009 
	€0.009 

	2011 
	2011 



	Source: Adapted from DfT, 2020. ‘TAG Data Book v1.13.1 – Table A 4.1.6’ 
	For recreational users of walking and cycling infrastructure, similar willingness to pay values were estimated by TII based on recreational users of the Waterford Greenway33. This analysis used a ‘Travel Cost Method’ to value trips on high-quality recreational infrastructure, which assigns a value to non-market goods by estimating the cost to users of accessing it. When applied to other greenways or high quality recreational infrastructure, this provides an estimate of users’ willingness to pay to use the i
	33 Based on AECOM, 2018. ‘Waterford Greenway Intercept Survey’. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway-BaselineSurveyReport-Jan2018.pdf 
	33 Based on AECOM, 2018. ‘Waterford Greenway Intercept Survey’. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway-BaselineSurveyReport-Jan2018.pdf 
	34 Coillte and Fitzpatrick’s Associates, 2011.,Economic Value of Trails and Forest Recreation in the Republic of Ireland’. The study estimated a WTP value of between 2.1 cent and 3.2 cent per minute among visitors to several walking trails. 

	Using data from the Waterford Greenway Intercept Survey, recreational day-trip users (i.e. those who specifically travelled to use the Waterford Greenway for ‘leisure’ or ‘exercise’) were divided into distance bands based on their stated origin, and the average cost associated with their travel to the Greenway was estimated using operating cost parameters contained in Section B.1 and time parameters from CAF. For cyclists, the average cost of bicycle hire was also included. To avoid overestimating the benef
	These costs per user were aggregated across the different user groups, and expressed as a willingness-to-pay value per minute spent on the Greenway (based to the average time spent). As Table B.10 shows, this resulted in values per minute of approximately €0.02 for pedestrians and €0.07 for cyclists in 2011 values. These values are in a similar range to other studies of active mode willingness to pay, including the values contained in Table B.9, and a 2005 study of the economic values of trails and forest r
	Table B.10 Recreation Values per Minute 
	  
	  
	  
	  

	Value per minute 
	Value per minute 

	Value Year 
	Value Year 

	Reference time (hours) 
	Reference time (hours) 


	WTP Value per minute (pedestrian) 
	WTP Value per minute (pedestrian) 
	WTP Value per minute (pedestrian) 

	€0.0232 
	€0.0232 

	2011 
	2011 

	3.5 
	3.5 


	WTP Value per minute (cyclist) 
	WTP Value per minute (cyclist) 
	WTP Value per minute (cyclist) 

	€0.0742 
	€0.0742 

	2011 
	2011 

	2.6 
	2.6 



	These values can be applied to recreational users using a similar methodology as journey quality. However, as these values are associated with a high-quality off-road greenway, they should only be applied to the time spent on segregated infrastructure. 
	Future values for both Journey Quality and Recreation should be updated in line with real GNP growth per capita. New users of the scheme are subject to the ‘rule of a half’, meaning that they only receive half of the benefits as existing users. 
	B.5  International Visitors 
	TEAM includes ‘Recreation’ benefits which captures the local use of high-quality greenway/cycling infrastructure for leisure or exercise, associated with domestic tourism. The international visitors benefit encompasses the value associated with increased levels of spending by international visitors whose primary reason is to visit the greenway. International visitors spend significantly more than domestic and local users (e.g., on accommodation, food and entry fees for attractions) and therefore should be i
	Consideration needs to be given to whether an intervention is likely to attract new tourism, or whether it will simply displace tourists and economic activity from other locations. 
	Depending on the scheme, the tourism benefits can be significant, particularly for a tourism-focused greenway project, or a project that links to an existing popular tourism attraction. Data from existing greenways was used as the primary source of data for tourism demand analysis, and studies from the Waterford Greenway35 and Fáilte Ireland’s tourism statistics regarding visitor trends and spending36 were used to develop the parameters included in the TEAM tool.  
	35 AECOM, 2018. ‘Waterford Greenway Intercept Survey 2017’. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway
	35 AECOM, 2018. ‘Waterford Greenway Intercept Survey 2017’. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway
	35 AECOM, 2018. ‘Waterford Greenway Intercept Survey 2017’. Available at: https://www.waterfordcouncil.ie/media/greenway/WaterfordGreenway
	-
	-

	BaselineSurveyReport
	BaselineSurveyReport

	-
	-

	Jan2018.pdf
	Jan2018.pdf

	 
	 

	  

	36 See Fáilte Ireland, 2021. ‘Key Tourism Facts 2019’. Available at:  
	https://www.failteireland.ie/FailteIreland/media/WebsiteStructure/Documents/3_Research_Insights/4_Visitor_Insights/KeyT ourismFacts_2019.pdf?ext=.pdf
	https://www.failteireland.ie/FailteIreland/media/WebsiteStructure/Documents/3_Research_Insights/4_Visitor_Insights/KeyT ourismFacts_2019.pdf?ext=.pdf
	 
	 

	  


	To calculate the international visitor benefits, a per diem spending rate is the basis of the value per visitor, which is adjusted for the regional attractiveness of walking and cycling, the seasonality of the tourism sector. Appraisers are required to estimate and justify what proportion of users on a scheme are from overseas. Table B.11 provides a breakdown of how the international visitors variables were inputted into TEAM.  
	Table B.11 International Visitors Calculations 
	Code  
	Code  
	Code  
	Code  

	Calculation  
	Calculation  

	Variable  
	Variable  

	Value  
	Value  

	Source / Basis  
	Source / Basis  


	A  
	A  
	A  

	  
	  

	International visitor expenditure per day in Ireland  
	International visitor expenditure per day in Ireland  

	€96  
	€96  

	Fáilte  Ireland, 2021. ‘Key Tourism Facts 2019’ 
	Fáilte  Ireland, 2021. ‘Key Tourism Facts 2019’ 


	B 
	B 
	B 

	Internal calculation 
	Internal calculation 

	Conversion Factor 
	Conversion Factor 

	64.8 
	64.8 

	Conversion factor using real GNP per capita to convert 2019 values to 2011, as per CAF 
	Conversion factor using real GNP per capita to convert 2019 values to 2011, as per CAF 


	C 
	C 
	C 

	B x (A / 100)  
	B x (A / 100)  

	International visitor expenditure per diem in Ireland (adjusted for inflation) 
	International visitor expenditure per diem in Ireland (adjusted for inflation) 

	€62.2 
	€62.2 

	 
	 


	D 
	D 
	D 

	4 months x 30 days 
	4 months x 30 days 

	Cycle tourism seasonality factor 
	Cycle tourism seasonality factor 

	120 
	120 

	Fáilte Ireland Profile of Overseas Visitors who Cycled in 2011, Table 6 Month of Arrival 
	Fáilte Ireland Profile of Overseas Visitors who Cycled in 2011, Table 6 Month of Arrival 



	Code  
	Code  
	Code  
	Code  

	Calculation  
	Calculation  

	Variable  
	Variable  

	Value  
	Value  

	Source / Basis  
	Source / Basis  


	E 
	E 
	E 

	 
	 

	International visitor demand 
	International visitor demand 

	2% 
	2% 

	Waterford Greenway Intercept Survey’ WCCC, 2017 
	Waterford Greenway Intercept Survey’ WCCC, 2017 


	Fn 
	Fn 
	Fn 

	 
	 

	Regional distribution of international cycle tourists 
	Regional distribution of international cycle tourists 

	Further details outlined in Table B.12 
	Further details outlined in Table B.12 

	Fáilte Ireland ‘Key Tourism Facts 2019’ Table 18.  
	Fáilte Ireland ‘Key Tourism Facts 2019’ Table 18.  


	Gn 
	Gn 
	Gn 

	F6 x Fn) / 100% 
	F6 x Fn) / 100% 

	Weighted regional distribution of international cycle tourists 
	Weighted regional distribution of international cycle tourists 

	 
	 

	 
	 


	H 
	H 
	H 

	0.5 x (Gn + 0.5) 
	0.5 x (Gn + 0.5) 

	Weighted regional distribution of international cycle tourists adjusted 
	Weighted regional distribution of international cycle tourists adjusted 

	 
	 

	 
	 



	 The calculations used to determine the regional distribution of international visitors were indexed to the region with the highest proportion of international visitors that cycled while on holiday in that region. A value of 100% was assigned to the West region which received the highest proportion of visitors and is used to index the relative likelihood or attractiveness of cycling per region. A lower bound fixed value of a minimum of 50% is applied to the regional percentages to produce a final weighted p
	Table B.12 Regional Distribution of Cycle Tourists from Overseas in Ireland (Fáilte Ireland, 2011) 
	Codes for Fn 
	Codes for Fn 
	Codes for Fn 
	Codes for Fn 

	Description 
	Description 

	Value 
	Value 

	Source 
	Source 


	F1 
	F1 
	F1 

	Proportion of international visitors who cycled in Dublin region 
	Proportion of international visitors who cycled in Dublin region 

	21% 
	21% 

	Regions cycling engaged in - overseas visitors (%)", according to the Fáilte Ireland 'Cyclists 2011', Table 18 
	Regions cycling engaged in - overseas visitors (%)", according to the Fáilte Ireland 'Cyclists 2011', Table 18 


	TR
	F2 
	F2 

	Proportion of international visitors who cycled in East & Midlands region 
	Proportion of international visitors who cycled in East & Midlands region 

	13% 
	13% 


	TR
	F3 
	F3 

	Proportion of international visitors who cycled in South East region 
	Proportion of international visitors who cycled in South East region 

	6% 
	6% 


	TR
	F4 
	F4 

	Proportion of international visitors who cycled in South West region 
	Proportion of international visitors who cycled in South West region 

	38% 
	38% 


	TR
	F5 
	F5 

	Proportion of international visitors who cycled in Shannon region 
	Proportion of international visitors who cycled in Shannon region 

	8% 
	8% 


	TR
	F6 
	F6 

	Proportion of international visitors who cycled in West region 
	Proportion of international visitors who cycled in West region 

	40% 
	40% 


	TR
	F7 
	F7 

	Proportion of international visitors who cycled in North West region 
	Proportion of international visitors who cycled in North West region 

	5% 
	5% 



	B2 Collision Reduction 
	A new or upgraded facility for pedestrians and cyclists is likely to affect the rate of collisions or incidents compared to the previous situation. For existing cyclists, well-designed walking and cycling facilities are likely to reduce their risk of collisions, particularly where they remove or reduce interactions with vehicle traffic.  
	On the other hand, a facility that attracts new users to walking or cycling may increase their exposure to the general risks of walking and cycling, and may lead to an overall increase in collisions. ‘Collision reduction’ impacts are the net impact of the two effects, and can be either positive (i.e. the scheme results in less collisions than the Do Minimum) or negative (i.e. more collisions). 
	Estimating collision rates requires three main data types: current count and collision data for the site in question, along with a factor to estimate the impact of the proposed intervention on collisions. Due to a lack of reliable and widespread collision data at a national level for Ireland, collision reduction benefits have not been included within the current version TEAM. However, in some instances, project teams will have access to monitoring and collision data for their scheme, meaning that it would b
	Estimating collision reduction impacts involves the following steps: 
	• Estimate the current collision rate for the facility / route – Collision rates are expressed as a rate per million/billion cycling kilometres, and separate rates are generally estimated for fatal, serious and minor collisions. To estimate the current collision rate, it is necessary to estimate the current annual cycling-kilometres on the route using count or other data, as well as the number of fatal, serious or minor cycling collisions using data from the Road Safety Authority37.  
	• Estimate the current collision rate for the facility / route – Collision rates are expressed as a rate per million/billion cycling kilometres, and separate rates are generally estimated for fatal, serious and minor collisions. To estimate the current collision rate, it is necessary to estimate the current annual cycling-kilometres on the route using count or other data, as well as the number of fatal, serious or minor cycling collisions using data from the Road Safety Authority37.  
	• Estimate the current collision rate for the facility / route – Collision rates are expressed as a rate per million/billion cycling kilometres, and separate rates are generally estimated for fatal, serious and minor collisions. To estimate the current collision rate, it is necessary to estimate the current annual cycling-kilometres on the route using count or other data, as well as the number of fatal, serious or minor cycling collisions using data from the Road Safety Authority37.  

	• Estimate the ‘Crash Reduction Factor’ associated with the proposed intervention – ‘Collision Reduction Factors’ (CRF) are used to estimate the expected impact of a particular intervention on collision rates. CRF are generally expressed as percentages; for example, a 25% CRF means that the particular intervention is expected to reduce collisions by 25%. CRF vary by intervention type (i.e. segregated cycle track, junction improvements etc.), location (i.e. urban, rural etc.), and the incident type (i.e. fat
	• Estimate the ‘Crash Reduction Factor’ associated with the proposed intervention – ‘Collision Reduction Factors’ (CRF) are used to estimate the expected impact of a particular intervention on collision rates. CRF are generally expressed as percentages; for example, a 25% CRF means that the particular intervention is expected to reduce collisions by 25%. CRF vary by intervention type (i.e. segregated cycle track, junction improvements etc.), location (i.e. urban, rural etc.), and the incident type (i.e. fat

	• Estimate future collision rates by applying an appropriate CRF – After applying the CRF to the current collision rates, apply this future collision rate to the future annual cycling kilometres (based on demand scenarios for the project) to estimate the future number of collisions per annum. This should be repeated for fatal, serious and minor collisions as data allows. 
	• Estimate future collision rates by applying an appropriate CRF – After applying the CRF to the current collision rates, apply this future collision rate to the future annual cycling kilometres (based on demand scenarios for the project) to estimate the future number of collisions per annum. This should be repeated for fatal, serious and minor collisions as data allows. 

	• Compare current and future collisions and monetise – Comparing the current annual collisions with the future estimated number of collisions will indicate whether there is a net increase or decrease in collisions as a result of the scheme. The reduction/increase in fatal, serious and minor injuries can then be monetised using the collision values contained in the CAF. 
	• Compare current and future collisions and monetise – Comparing the current annual collisions with the future estimated number of collisions will indicate whether there is a net increase or decrease in collisions as a result of the scheme. The reduction/increase in fatal, serious and minor injuries can then be monetised using the collision values contained in the CAF. 


	37 See RSA, 2016. ‘Online Map of Collisions’. Available at: https://www.rsa.ie/road-safety/statistics/collisions  
	37 See RSA, 2016. ‘Online Map of Collisions’. Available at: https://www.rsa.ie/road-safety/statistics/collisions  
	38 Federal Highway Administration, 2021. Available at: http://www.cmfclearinghouse.org/index.cfm  

	The table below provides an example of a typical calculation for collision reduction impacts. This process should be repeated as necessary for each type of collision. Annual collision reduction values should be converted to future values using forecast real GNP growth per capita, and discounted using the social discount rate of 4% per annum. 
	 
	 
	Table B.11 Methodology for collision reduction impacts 
	Code 
	Code 
	Code 
	Code 

	Formula 
	Formula 

	Variable 
	Variable 

	Value 
	Value 


	Estimating current collision rates using count and collision data 
	Estimating current collision rates using count and collision data 
	Estimating current collision rates using count and collision data 


	A 
	A 
	A 

	 
	 

	Route Length 
	Route Length 

	5km 
	5km 


	B 
	B 
	B 

	 
	 

	Current daily cycling count 
	Current daily cycling count 

	100 
	100 


	C 
	C 
	C 

	A x B x 365 days 
	A x B x 365 days 

	Current annual cycling kilometres 
	Current annual cycling kilometres 

	182,500 
	182,500 


	D 
	D 
	D 

	 
	 

	Current annual number of serious collisions along route 
	Current annual number of serious collisions along route 

	3 
	3 


	E 
	E 
	E 

	D / (C *.000001) 
	D / (C *.000001) 

	Current serious collision rate per million cycle kilometres 
	Current serious collision rate per million cycle kilometres 

	16.4 
	16.4 


	Estimating future collision rates using Collision Reduction Factors 
	Estimating future collision rates using Collision Reduction Factors 
	Estimating future collision rates using Collision Reduction Factors 


	F 
	F 
	F 

	 
	 

	Estimated Crash Reduction Factor for a particular intervention type (example) 
	Estimated Crash Reduction Factor for a particular intervention type (example) 

	25% 
	25% 


	G 
	G 
	G 

	E x (1-F) 
	E x (1-F) 

	Future serious collision rate per million cycle kilometres 
	Future serious collision rate per million cycle kilometres 

	12.3 
	12.3 


	Annual change in collisions 
	Annual change in collisions 
	Annual change in collisions 


	H 
	H 
	H 

	 
	 

	Future daily cycling count from demand projections 
	Future daily cycling count from demand projections 

	120 
	120 


	I 
	I 
	I 

	A x H x 365 
	A x H x 365 

	Future annual cycling kilometres 
	Future annual cycling kilometres 

	219,000 
	219,000 


	J 
	J 
	J 

	G x (I x .000001) 
	G x (I x .000001) 

	Predicted annual number of serious collisions using future collision rate 
	Predicted annual number of serious collisions using future collision rate 

	2.7 
	2.7 


	K 
	K 
	K 

	D - J 
	D - J 

	Annual reduction in serious collisions 
	Annual reduction in serious collisions 

	0.3 
	0.3 


	Annual value of collision impacts 
	Annual value of collision impacts 
	Annual value of collision impacts 


	L 
	L 
	L 

	 
	 

	Value of a serious collision (2011 prices & values) 
	Value of a serious collision (2011 prices & values) 

	€238,412 
	€238,412 


	M 
	M 
	M 

	L x K 
	L x K 

	Annual collision reduction benefits (2011 prices & values) 
	Annual collision reduction benefits (2011 prices & values) 

	€71,524 
	€71,524 



	 
	 
	 
	 
	 




