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ABSTRACT

For over a decade UK legislation has existed whichnts powers to English Local
Authorities to implement a Workplace Parking LeWRL). Despite positive experiences in
Australia of utilising area wide parking space é&svto pay for public transport improvements,
only one UK local authority to date (2017), Nottwagn City Council, has chosen to
implement a WPL. The Nottingham WPL scheme is idéehto act as a transport demand
management measure as well as a core funding meohdor transport improvements
including two new tram lines.

Acceptance by the public and the business commusity key barrier to implementing a
WPL. The two major criticisms of the Nottingham sote prior to its implementation were
that a WPL would discourage business investmentthnsl damage the economy while its
intended impact on traffic congestion would be mmai. Therefore, a comprehensive
evaluation of the Nottingham WPL scheme’s perforoears essential in order to facilitate
transferability of this approach to other UK andd@pean Cities. This thesis contributes to the
wider WPL evaluation project by evaluating to wieatent the Nottingham WPL has met
three key objectives identified for the scheme Wwhaddress the impact on congestion,
transport mode share and inward investment.

This research utilises a theoretical evaluationr@ggh, a ‘Theory of Change’ approach
strengthened by elements of ‘Realistic Evaluatidriiis approach provides an appropriate
framework for evaluating progress towards the tieeobjectives by identifying a plausible
model for change and expected impacts for the hgitam WPL and the transport
improvements which it part funds. This model or €dhy of Change’, is then tested to
understand if the scheme is achieving the desimggcts by analysing appropriate indicators

to measure and attribute change to causal fadibethods used to facilitate this research



include, benchmarking indicators against similar GKies, questionnaire surveys to assess
the reasons for mode switch, time series modelbhghe impact on congestion and a

consideration of the reasoning behind investmert de-investment decisions made by

businesses in Nottingham.

It is concluded that while the WPL and its ass@datansport improvements are resulting in
congestion constraint and mode shift away from catimg by car, these impacts are being

reduced by the presence of exogenous change nogaiolyomic and population growth, short

term disruption to the road network resulting fromadworks associated with the construction
of transport improvements and suppressed demarwbfomuting by car.

Additionally, this research shows that there idybof evidence which demonstrates that the
WPL has not negatively impacted on levels of inwardestment and that there is some

evidence to date that suggests the improved trangystem facilitated by the WPL is

attractive to potential business investors.

KEY WORDS

Workplace Parking Levy, Evaluation, Theory of ChenGongestion, Inward Investment



PREFACE

An Engineering Doctorate is a PhD level qualifioatiwhereby the research must have a
practical industrial application. This thesis i® tfinal output from four years of full time
research and is produced in partial fulfilmentha tequirements of this qualification.

The EngD programme is funded by the EngineeringRimgkical Sciences Research Council
and delivered by a number Centres for Innovativel dollaborative Construction
Engineering located at Universities across Englaimd,the case of this research at
Loughborough University School of Civil of Civil drBuilding Engineering.

As the research is based in industry it requiresp@nsoring organisation for whom the
research is of direct practical use. Nottinghany Cibuncil is the sponsor for this EngD and
this thesis partially fulfils the Authority's comtment to evaluate the impact of the
Workplace Parking Levy scheme and its associatatsport improvements.

A further requirement of the EngD qualificationtleat the research engineer must publish at
least three peer reviewed papers including at least journal paper. The four papers
produced to support this thesis are included ireagges A — D. While this thesis can be read
and understood as a standalone document it sheutdda in conjunction with these papers

for the fullest understanding of the research. fhiesis refers to these papers throughout.
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1 INTRODUCTION

1.1 BACKGROUND TO THE RESEARCH

Transport demand management has been an impodhcy ponsideration for urban areas

worldwide since traffic congestion and its ass@da¢nvironmental degradation first started
to emerge in the mid twentieth century (Ison an@ R§08). To date, the central dilemma as
to how to alleviate their impact, while maintainiragcessibility and economic growth

remains.

Traditional solutions sought to ‘predict and pravifbr future transport demand by providing
extra capacity (supply) by expanding highway capyaai to a lesser extent providing mass
transit public transport systems (Goodwin 1999).réecently road pricing mechanisms to
limit demand for travel by car have been adopted lypimber of cities worldwide, either by
road user charging, for example London, Stockhaich @antiago (Button and Vega 2008), or
less commonly by placing a levy on parking plagethe trip destination, for example Perth,

Sydney and Melbourne (Legorreta and Newmark 2015).

Literature surrounding the measures that can béyegp to tackle congestion, for example
Ison and Rye (2008), Preston (2008) and Aftabuzpa(@@ll) suggests that an integrated
package of measures which includes some form ofjesiion charging could be more
effective than individual standalone schemes. i WK the 1998 Transport White Paper
“New Deal for Transport: Better for Everyone” seit,camongst other measures, proposals to
allow local authorities to introduce either roademugharging or workplace parking levy
schemes in the UK, provided the revenue raised Wwgpothecated for transport

improvements. The principle of a Workplace Parkimyy (WPL) is that a charge is levied



on occupied private non-domestic off street parkiteres (DETR 1998a), (DETR 1998b).

The UK legislative background to WPL can be foumdale et al (2013) page 340.

In April 2012 Nottingham City Council introducedvdPL, the first in the UK and indeed, in

Europe. The Nottingham WPL has a dual role withiattidgham City Council's Local

Transport Plan; firstly to act as a transport detinemanagement measure and secondly to
raise hypothecated funds for public transport improents. The WPL and the transport
improvements which it part funds are thus a packafgemeasures intended to complement
each other to enhance the transport demand manageffect. This approach combines the
'stick' of the WPL charge with the 'carrot’ of anproved and expanded public transport

system.

As the Nottingham WPL is the first scheme of ifgeyn the UK and Europe its effectiveness
with respect to achieving the scheme’s stated tilbgscis untested in this geographical and
cultural context. While the Australian Parking Spdevy (PSL) schemes are similar to the
Nottingham WPL in that they seek to reduce demandrével by private car by imposing a

charge for parking and then use this revenue tdgralyansport improvements, the outputs of
evaluations carried out on the impact of these reelsecannot be relied upon to predict the

impacts of the Nottingham WPL for the following seas:

1. The design of the Nottingham scheme is differerthadevel of charge is lower and there

are more categories of space that are exempt fierattarge.

2. The evaluations carried out on the Australian P&ilemes do not explicitly consider the
impact of exogenous contextual change on the itmisaised to measure the schemes’
impacts, nor do they contain research to providesa@aattribution of this change to the

PSL scheme.



3. The geographic and cultural contexts of the schema@sistralia are different.

This thesis addresses this knowledge gap and seporthe effectiveness of the Nottingham
WPL in achieving the desired impact on traffic cesigpn and the economy. The findings and
conclusions from this thesis will, therefore, beportant in informing the business case for
future similar schemes in the UK and Europe as wasllin addressing concerns amongst
businesses and the public regarding a WPL'’s alidityonstrain traffic congestion and deliver

economic benefits.

This research has been funded through the EngngeBroctorate (EngD) Scheme funded by
the Engineering and Physical Science Research @oAncEngD is an alternative to a PhD
for students who want a more industry focused €§oation. The research presented in this
EngD thesis contributes to the wider evaluatiorthef Nottingham WPL and its associated
transport improvement schemes by focusing on thmaats on traffic congestion and inward
investment. Constraining traffic congestion andiliftating inward investment via an
improved public transport system have been idextifhy Nottingham City Council as key

objectives for the WPL scheme.

An EngD is based in industry and thus requiresraustrial sponsor. The sponsor for this

research is Nottingham City Council.

1.2SPONSORING ORGANISATIONS

1.2.1NOTTINGHAM CIiTY COUNCIL
Nottingham City Council is the unitary local autitprfor the City of Nottingham. It was

granted its unitary status in 1998 under the L@m@alernment Review.

The City Council is a democratic organisation aneré are a number of decision making

tiers:



The Executive Board: this consists of up to tennctlars and includes the Leader of the

Council. It is responsible for major decisions abgervice delivery.

Councilor's “non-executive” committees: these agsponsible for keeping an overview of
Council business and scrutinising areas of padrcuhterest or concern, holding the

Executive Board to account and assisting in theldgment and review of Council policy.

Full Council: This comprises all 55 Councilors ééet to the City Council. One of its
functions is to agree the major policies, the “BplFramework”, which governs the way
services are provided and provides a directiontlier City. Beneath this political decision
making structure the Council has a Chief Executi® is the head of the professional

organisation answerable to the politicians.

Nottingham City Council has been under Labour Padgtrol since 1991 and there is no
indication that this will change in the next fewearal cycles. It has won many awards,

including Transport Authority of the Year for itsrivard thinking transport policies.

Simon Dale, the Research Engineer for this Engingddoctorate, is a Principal Officer in
the Highway Metrics team at Nottingham City Counwaihich is responsible for data
collection and analysis across the Authority. Itgnary role is to monitor outcomes of the
Local Transport Plan (LTP) and major transport seé® including Nottingham Express
Transit (NET) Phase 2 and the WPL. The team cdalleletta for a number of key LTP
indicators utilising a pool of survey staff, inclag data on traffic congestion, transport mode
share and bus satisfaction. It also collects data as traffic counts for scheme appraisal and

evaluation.



1.2.2CENTRE FOR INNOVATIVE AND COLLABORATIVE CONSTRUCTION
ENGINEERING

The Centre for Innovative and Collaborative Congtom Engineering (CICE) was
established in April 1999 at Loughborough Univetsifollowing an expansion of the
Engineering and Physical Sciences Research CosiiilyD scheme. It has supported over
130 innovative EngD research projects in partnerghih more than 75 different sponsoring

companies throughout the built environment seabafuding transport and infrastructure.

This research is delivered under the EngD programme

1.3CONTEXT OF THE RESEARCH

Nottingham is one of 8 English core cities, sitdat®0km north of London it is the largest
conurbation in the East Midlands with a populatdr670,000. Figure 1.1 shows its location
and principal transport links. With a smaller paiidn of 313,000, the Nottingham City
Council administrative area covers the central afghe city only with the urban suburbs of
Beeston, West Bridgford, Hucknall, Gedling and Adnlying in the surrounding boroughs in

the County.

Nottingham has long experienced peak period trafficgestion which it is estimated costs
the economy £160 million per year in the AM peakique (NCC 2011). A population growth
of around 9% over a 15 year period from 2011 is abspected (NCC 2011). It is thus not
surprising that tackling congestion by promotingtainable transport choices is at the heart
of the City Council’'s transport policy. A centraillgr of this approach has been the
introduction of a WPL with the dual purpose of agtias a transport demand management

tool in its own right, as well as funding large Iecpublic transport improvements.
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Figure 1.1 Nottingham conurbation and its major transport links

The WPL and the transport improvements it part $uack referred to as the WPL Package

and it comprises the following:

. WPL — introduced April 2012.



NET Phase 2 — completed in August 2015, this addednew tramlines from the
City Centre to Toton and Clifton, linking to theigting lines to Hucknall and Phoenix

Park.
. Ongoing quality enhancements to the Linkbus Sesvice
. The refurbishment of Nottingham Railway Stationnigdeted June 2014).

. Ongoing WPL funded support to business in the fafrtravel planning, parking

management and workplace cycling infrastructure.

In addition to the WPL funded schemes listed abtive,A453 dualling and the Ring Road
Major improvement schemes were also completed cogmily in 2015. A total of £750
million has been invested in transport in Nottinghthrough the WPL Package during the

period studied in this thesis.

The Nottingham WPL scheme uses the provisions @fUK Transport Act 2000 and the
subsequent Workplace Parking Levy (England) Remuat 2009 to levy a charge on
occupied private non-domestic off street parkingcgs, i.e. Workplace Parking Places
(WPP). A WPP is defined as follows within the loalabling legislation, The City of

Nottingham Workplace Parking Levy Order 2008:

a workplace parking place is provided at any pressigvithin the licensing area if a parkihg
place provided at the premises is occupied by amathicle used.—

(a) by a relevant person,;
(b) by an employee, agent, supplier or businestowigf a relevant person;

(c) by a pupil or student attending a course ofcadion or training provided by a relevant
person

(d) where a body whose affairs are controlled sy iiembers is a relevant person, bly a
member of the body engaged in the carrying on gpftarsiness of the body,

for attending a place at which the relevant persarries on business at or in the vicinity] of
the premises.




In practice a relevant person is usually an empleylo is providing the WPP and d) is a
catch all that rarely applies, but is intendedeferr to organisations which operate as clubs or

societies and thus do not directly have employees.

The scheme operates by requiring employers to dppla license for each of their premises
(where WPP are provided) which states the numb®/P they wish to use and then pay the

appropriate levy. The following are exempt fronstbharge or receive a 100% discount:

. Premises from which frontline health services amevigded by or on behalf of the
NHS.

. Premises occupied by the emergency services.

. Places occupied by occasional business visitorsiomers, disabled blue badge

holders and delivery vehicles.
. Employers with 10 or fewer WPP.

The WPL covers only the Nottingham City Council awistrative area (the licensing area)

and the charge per WPP was £379 in the 2016/1iidiakyear.

The WPL charge rose above the rate of inflationl iéirch 2015; after which it rose at the
rate of inflation. The ‘escalator’ was intendedctmncide with the completion of the public
transport improvements part funded by the schenteP\litensing was introduced in October

2011 and charging commenced six months later ot°t#eoril 2012.

Despite the WPL being a legally binding levy, itgeemll success will be dependent on its
ability to gain acceptance by the public and theitess community, as well as co-existing
with, and contributing to, other important policyjectives. Being able to demonstrate
success with respect to congestion constraint andognic benefits, while showing that the

additional cost of the WPL has had no negative econ impact, is critical to this



acceptability in the long term. It is thus impottaito understand how businesses in
Nottingham have reacted to the WPL and its accolipgrpublic transport improvements as
this will inform the Business Cases for future soks. The costs imposed on employers by
the WPL are a relatively small percentage of tuempwmaking it unlikely that this will be a
major factor in deciding business location. Rededinat confirms or refutes this hypothesis
will be an important addition to knowledge and cbualssist in the transferability of the

approach to other cities.

It is equally important to evaluate whether the WiRckage is successful in achieving its
longer term objectives of congestion constraint &ndlitating economic growth. Traffic
modeling carried out prior to the introduction dletWPL suggested that the standalone
impact on congestion of the WPL would be modest tiiadl larger benefits would only be

realised once the whole package had been implech@dteC 2008).

To date Nottingham is the only UK city to introduz&V/PL and it was recognised by the City
Council in the 2008 Business Case for the NottinghPL (NCC 2008) that tracking the
scheme’s performance would play an important paits transferability to other cities. In
order to assist in delivering this commitment N@@rnitified the following key objectives for
the WPL scheme. These objectives are based onOB® Business Case (NCC 2008) and

output from the “Examination in Public” (Dodd 2007)
WPL Objective 1 (WPL_0O1): Constrain congestionha AM and PM peak periods.

WPL Objective 2: (WPL_0O2): Increase uptake of vpbake travel plans and

responsible parking management strategies.

WPL Objective 3 (WPL_O3): Contribute to the implemation of major transport

schemes and the Local Transport Plan.



WPL Objective 4 (WPL_0O4): Encourage sustainatadedal and mode choice.

WPL Objective 5 (WPL_O5): Enhance the attractiwsnaf Nottingham as a location

for business investment.
WPL Objective (WPL_O6): No significant displacearking problems.

Of these objectives, WPL_0O1, WPL_04 and WPL_Ob5teeta longer term impacts and are
common to all elements of the WPL Package and tR& Wackage as a whole and it is these
that this research is concerned with. This poiritngortant as it means that this research is
essentially an evaluation of the impact of the WHRIckage as the objectives are the same and
the impacts are observable across the conurbalibe. remaining 3 objectives would,
facilitate the progress towards WPL_O1, WPL_0O4 WidL_0O5 and are thus addressed as
and when relevant within this research. Firstly W®2 will assist in constraining
congestion by encouraging mode shift, as well ggawing the effectiveness of the WPL as a
transport demand management measure by allowindpgerp to pass on the WPL charge to
their employees via parking management. Metricstired to this objective are thus provided
as part of this research. Secondly, WPL_0O3 condBmscheme’s ability to deliver a stable
revenue stream in order to fund the local contrdruto the WPL Package schemes and, as
these have now all been delivered, is a matteubfiprecord. Finally, it could be argued that
WPL_O06 should not be considered a strategic oleah line with the other 5. Displaced
parking is an undesirable outcome which can bectiey dealt with by parking regulation

on a case by case basis and is thus outside the s€this Thesis.

This research is, therefore, intended to revealhat extent the WPL and the transport
improvements which it part funds have achievedtlinee key objectives set by NCC for the

WPL scheme, O1, O4 and O5. The over-arching aitheproject is thus as follows.
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1.4THESIS AIM AND OBJECTIVES

This section presents the aim and objectives ®tlbsis.

1.4.1THESISAIM
The aim of this thesis is to evaluate the impadtheftransport interventions comprising the

Nottingham WPL Package on levels of traffic conigesttransport mode share and business

investment in Nottingham.

1.4.2THESIS OBJECTIVES
There are seven thesis objectives:

1. Review appropriate evaluation frameworks and medlogies to facilitate the aim of this

thesis by examining relevant literature.

2. Examine changes to congestion and mode share dhmsenurbation by identifying and

monitoring relevant time series data.

3. Evaluate changes to employer behavior relevanhéoWPL objectives WPL_O1 and

WPL_O4.

4. Identify available economic data sets relevanh®oWPL objective WPL_O5 and utilise

these to monitor of the level of inward investmieniottingham.

5. Assess to what extent changes to the levels ofestiog and mode share are attributable

to the WPL Package schemes.

6. Assess to what extent changes to the levels ofnbssiinvestment and the wider

economic indicators are attributable to the WPLkiage schemes.

11



7. Provide the conclusions of the research to infolne business case for future similar

schemes and inform best practice for assessinguttemes of such schemes.

Achieving the above thesis objectives is intendedatilitate the execution of the generic
research steps required to deliver an evaluatiora afomplex or innovative transport
intervention. These research steps are listed belowbrackets are the relevant Thesis

objectives (Based on DfT (2013) and Hills and Juf§4.0))
1. Identify an appropriate evaluation framewdih

2. Monitor the changes to relevant indicators (timgesedata) relating to the objectives

identified for the interventiof2, 3 and 4)

3. Attribute any observed changes in the indicatokeaked in step 2 to causal factors
including the intervention. This step requires tlla¢ evaluator takes into account
changes to the context under which an intervenisormplemented which could also
impact the intervention’s objectives, e.g. changeshe national economy increasing

demand for transport5 and 6)

4. Provide conclusions as to what extent the intergarhas achieved its stated objectives
(7).

To sum up, to be effective an evaluation must nemonthange, account for the impact of

contextual change exogenous to the interventionpradide attribution of cause and effect

(Pawson and Tilley 1997). The academic literatuhéciv relates to this general approach to

evaluation is detailed in Chapter 2, Section 2.5.

Figure 1.2 presents a research map revealing hesethbjectives have been addressed by

identifying the relevant data, research methodsd, thesis outputs. It is arranged as a grid

12



with the columns split by objective and researchaafcongestion/mode share or inward
investment and the economy) and the rows showiadlolv from the thesis aims through the

objectives to data, methodologies and finally tbgearch outputs. In this chapter the need for
brevity prevents a discussion of the research nasthised to achieve the above objectives,

however, they are fully presented in Chapters 3 & 4

Figure 1.2 shows how the objectives relate to aratheer, Objective 1 is relevant to the whole
research area, , Objectives 2, 3 and 5 relatestevhluation of the impacts on congestion and
mode share and Objectives 4 and 6 are specificalhcerned with the economic impact.

Objective 7 draws together both areas of researdhtee linkages between them.

The data and research methods relevant to achi@anly objective are shown in the same

column as that objective.

Finally, on the bottom row the project outputs asted below the objectives which they

facilitate. In many cases these outputs are retetana number or all objectives.

13



Figure 1.2 Research map

Aim Evaluate the impact of the transport interventioosprising the Nottingham WPL Package on levelgaffic congestion, transport mode share and bssine
investment in Nottingham
Objectives Objective 1 Review appropriate evaluation frameworks and nohogies to facilitate the aim of this thesis byeining relevant literature.
.. .l e X ,
Impact on levels of conaesti - Impact on inward invstment and the econol :
""""""""" T T T T —_—_—_—_—— 1 -TTTTTTTTTE ST A A EEE AP AAAAAA A A
1 o
Objective 2 Examine : Objective 3 : Objective E. : Objective €. 1 | Objective 4.
changes to congestiop 1 | Evaluate changes tdq 1 Assess to what exten Identify available economic datg ! | Assess to what extent changgs
and modal share| ! | employer behaviour changes to the levels of! sets relevant to the WPL objective to the levels of business
across the conurbatio relevant to the WPL congestion and mode sha e: 5 and utilize these to monitor o investment and the wide
by identifying and objectives 1 and.4 are attributable to the WPL the level of inward investment ir| economic indicators arg
monitoring  relevant| " | Package schemes. ! Nottingham. : attributable to the WPL Package
time series data. : | : 1 | schemes.
1 1 1 !
Obiective 7. To inform the business case for futsimilar schemes and provide best practice for assethe outcomes of future similar scher
Datasets « Traffic Master GPS NCC data from the * Survey of commuters « ONS Macro-economic data sets « Case study data concerning
. journey time data WPL operations « Traffic Master GPS « Enquiries to NCC inward _major investme_nt_ and dis-
reqwred to « NCC annual mode team and the Journey time data investment team and subsequent investment decisions.
meet objective share surveys Transport  Strategy * Mode share data from investment successes
» NCC and DfT Traffic Team * ONS macroeconomic Data

count data

comparator Cities

» DfT data on journey times
on locally managed A
roads

¢ Data from commercial estate
agents re commercial rental
sector

sets for comparator cities

Methods
utilised to
achieve
objectives

Literature Review

» Develop bespoke
analysis applications
in MS ACCESS

» Bespoke interview/questionnaire survey of commuters
» Time series model which accounts for the impact of
exogenous variables and the introduction of the WPL

on congestion.

» Benchmarking against comparator cities

« Benchmarking of macro-economic data against cortpac#ies

« Analyse examples of investment and dis investmeaistbns to provide
attribution of observed changes to micro and maaeoonomic indicators

¢ Triangulation of datasets to arrive at a more robaaclusion.

Research
Outputs

Paper 1: Workplace Parking Levies: the answeundlihg large scale local transport improvementhénUK?

Paper 2A methodology to evaluating transport demand mamame interventions using theoretical evalue

case of Nottingham UK

i . . i . — L1
Paper 4: Evaluating the impact of a workplace paykévy on local traffic congestion: The,
|
1

Paper 3: An Evaluation of the Economic and Busifegsstment Impact of an
Integrated Package of Public Transport Improvemiemtded by a WPL

EnaD Thesi
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1.5THESIS STRUCTURE

An EngD Thesis follows a standard structure wherabyintroduction which provides the
background and context of the research is folloWwed literature review that provides the
reader with an assessment of current knowledgerdiegathe subject area. This then is

followed by a chapter that presents the chosenadethgical approach.

The research carried out and the findings of teaearch are then presented followed by a
final chapter which provides a synthesis of theeaesh and overall conclusions. An EngD
thesis is shorter than a normal PhD thesis duéh¢oréquirement that at least three peer
reviewed papers are published as a research odtipaitfour papers produced to support this
thesis are included in Appendices A to D and afermed to as applicable throughout the
thesis. While the thesis can be read as a starel@locument it is recommended that for the
fullest understanding of the research the thesmildhbe read in conjunction with these

papers. The papers are detailed in Table 1.1.

This thesis follows the standard structure desdribbove with the addition of a second
methodological chapter dedicated to developing @ialuation approach, which is critical
given the nature of the intervention being evalddtg this research. This thesis is structured

as follows:

Chapter 1 Introduction — this provides the background and context torésearch and
introduces the bodies who have sponsored the prajetthe research engineer responsible
for delivering it. It provides the overarching aohthe research and the objectives which will

need to be met in order to achieve that aim.

Chapter 2 Existing Relevant Research and Knowledge this literature review explores

existing academic knowledge which addresses tl@a af research and/or details research
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methods which may be appropriate to the reseambigm. Specifically this Chapter assesses

the following:

Examples of Parking Space levies and their effectgs.
* How to define and measure traffic congestion.
* What causes traffic congestion?

* The impact of congestion charging and transporastfucture improvements on business

location and the wider economy and the researchadstemployed to investigate this.
» Evaluation approaches that could be used in tssareh.

Chapter 3 Theoretical Evaluation Approaches - this chapter builds on the literature
concerning competing evaluation approaches present€hapter 2 by detailing the chosen
theoretical evaluation approach, Theory of ChangeC). It provides the reasons for this
choice and the practical steps to apply it. ThepB#raconcludes by detailing the first step of
applying this approach by presenting how the WPE @xpected to achieve its key objectives

and how existing theory and practical experienggsetts this expectation.

Chapter 4 Research Methodology -this Chapter provides an overview of the practical
research methods chosen to deliver the evaluatimh thus deliver the Thesis aim and

objectives. The Chapter also presents the datd#salbeen used to facilitate the research.
The Chapter also explains how the following intékaithin the thesis:

e The data used to measure change.

* The research tasks undertaken.

» The three WPL Objectives which are the subjechefdvaluation.
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* The thesis aim and objectives

« The expectations of change over time generated thenToC approach.

Chapter 5 Research Undertaken and Findings -this key Chapter details the research
undertaken in order to meet the thesis objectigesguthe evaluation approach presented in
Chapter 3 and the methodologies and data discus<gldapter 4. Additional methodological
explanation is also provided where appropriate @afg where this is complex or detailed
and is presented alongside the analysis in ordetidaunderstanding. The findings of this
research are presented in this Chapter. The Chaptesture highlights that there are two
distinct areas of research, firstly concerning ithpacts on congestion and mode share and
secondly the impact of inward investment. These @esidered separately within this

Chapter but a combined conclusion section recogniee linkages between the two.

Chapter 6 Conclusions and Recommendations the findings and their implications are
discussed with respect to the degree to which #search aim and objectives have been
achieved. Both the strengths and weaknesses ofetearch and lessons learnt from this
thesis are also discussed in this Chapter. The t€hapncludes with a summary of the

conclusions and recommendations arising from theareh.

Table 1.1 summarises the four key published paglersy with the thesis objectives to which
they contribute. In addition to the four peer rewéel papers there were also a number of other
reports and publications that formed outputs frdms research. Table 1.2 itemises these
outputs. The two evaluation reports summarisedotibgress of the overall WPL evaluation
project (of which this EngD research forms a congmdj for the benefit of professional

stakeholders.
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Table 1.1 Peer reviewed papers

Name of Date Date of Relevant Thesis
Title Conference/Journal Submitted Publication objective Full Reference
PAPER 1: Workplace _ Dale, S. J., Frost M.\W., Ison S. G. and Warren,| P.,
Parking Levies: the answer to Th|3_ was sglected f‘?r 2014, Workplace Parking Levies: the answer| to
funding large scale local publication in a special | 577015 | 01/06/2014 1 funding large scale local transport improvements in
transport improvements in the edition of Research in the UK?,Research in Transportation Economigs,
Transport Economics Vol 48. page 410 to 421
UK? » Pag
Dale, S. J., Frost M.W., Ison S. G. and Warren, R.,
PAPER 2: Evaluating Transportation Research 2015, Evaluating Transport Demand Management
Transport Demand . Board 94 Annual 31/07/2014 11/01/2015 1.2.3and7 Interventlon.s using Theoretical ItEvaIuanpn
Management Interventions Meetin Transportation Research Board ®Annual
using Theoretical Evaluation 9 Meeting Compendium of Papers 2015 DVD.
Washington: Transport Research Board.
PAPER 2An Evaluation of th Dale, S. J, Frost M.W., Ison S. G., Nettleship, K.,
Economié a?1d \éi:ﬁ]'eosgo € and Warren, P., 2017. An Evaluation of the
st paciofan | rransponaton Resea s o 1
Integrated Package of Public | pait A- pojicy and 14/12/2015 | 01/07/2015 4,6and7 9 g P _
Transport Improvements Practice Improvements funded by a Workplace Parking
funded by a Workplace Parking Levy. Tranpsort Research Part A: Policy and
Levy Practice Vol 101, July 2017, PP 149-162
_ ) Dale, S. J., Frost M\W., Ison S. G., Quddus, Md an
maZEsoﬁ.E\\lA?(l)l:sSIg%éh;arking Warren, P., 2017, Evaluating the impact of a
levy on I_ocal traffic Transportation Research :'Vr?(raks:s“;eo??\lrglt?i?\ I(fe]\gnoal?r(:aa:]lstra(\)frflcRc:Sneg;(s:tr:on:
congestion: The case of Board 96" Annual 31/07/2016 | 07/01/2017 5 g P

Nottingham UK

Meeting

Board 96" Annual Meeting Compendium of Pape
2017 DVD.Washington: Transportation Research
Board.
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Table 1.2 Other outputs

Title

Notes

Date of
completion/publication

Relevant thesis objective

Full Reference

Nottingham Workplace
Parking Levy

The primary audience
for this was the UK

N

Measures and M_onltorlng: Department for 28/06/2013 2.3.4.5and 6 Available on request
Approach, Baseline Transport
and Subsequent Data P
Dale, S. J., Frost M.W., Gooding J., Ison S. (
Chapter 15 in Transport and and Warren, P., 2014, A Case Study Of The
Sustainability; Parking; vol 5: . Introduction Of A Workplace Parking Levy In
This was a peer .
) . Nottingham, In: Ison, S. G. and Mulley, C., €
reviewed contribution | July 2014 land 7 S .
Case Study Of The 1o 2 book Transport and Sustainability; Parking; vol 5;
Introduction Of A Workplace Ashgate ISBN: 978-1-78350-919-5;-Chapter
Parking Levy In Nottingham 15
Nottingham Workplace
Parking Levy Evaluation: The primary audience
Second Annual Update -
for this was the UK 14/04/2016 2,3,4,5and 6 Available on request

Report 2014

Department for
Transport.
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2 LITERATURE REVIEW

2.1INTRODUCTION

The aim of this Chapter is to review existing kterre regarding the key subject areas which
are relevant to this research. Firstly, there isummary of existing parking space levies
worldwide and their impact. This highlights the kwiedge gap addressed by this thesis. The
next section discusses definitions/metrics usedquintify traffic congestion and its causes.

This section provides the background knowledgeirequo inform a research strategy aimed
at addressing thesis Objectives 2 and 5 whichedlatthe monitoring and evaluation of

congestion. Section 2.4 considers the factors itifatence inward investment decisions in

order to understand how transport infrastructure @ngestion charging can influence these
decisions. This knowledge provides an insight imbev to monitor and evaluate the level of

inward investment, i.e. facilitate thesis Objectivé and 6. Finally, there is a review of

relevant approaches to evaluation in order to ifleat suitable approach for this research,

thus addressing thesis Objective 1.

2.2PARKING PLACE LEVIES

2.2.1WORLDWIDE EXAMPLES OF PARKING SPACE LEVYS (PSL)
Legorreta and Newmark (2015) conducted a reviewparking space levies worldwide

summarising their key characteristics. While thejirces PSL’s as a “special property tax
charged on non-residential off-street parking” aset examination of the 11 schemes that
they identify reveals that only Nottingham, Pe@ydney, Melbourne and Singapore actually
impose a regional levy on each workplace parkingcgl The other schemes are either
national income tax based or are a charge on pakiea. In Singapore the levy is so low

(US$7.40 per space) that it can be seen as lasyetpolic (Legorreta and Newmark, 2015).
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This literature review therefore concentrates om tiiree long standing examples that are
closest in typology to the Nottingham scheme, Rerth, Melbourne and Sydney. Paper 1
Section 3 contains a discussion of the differemsta/een these schemes and the Nottingham

WPL and an updated summary of this is providedvelo

In addition to the Australian schemes, Vancouveo &xperimented with charging a levy on
parking. Unlike the four schemes detailed in tiegiew this levy was based on a charge on
parking surface area by charging a fee per squateemAlthough this was introduced in 2006
heavy opposition from business prompted a re-thmd it was quickly replaced by a tax on
transactions for paid for parking (Litman 2013).isThexample is noteworthy as it
demonstrates that opposition from business is amoitant barrier to successful

implementation of a PSL.

Table 2.1 was first presented in Paper 1 and has bedated in the version presented below.
It summarises the characteristics of the three raliah PSL schemes and the Nottingham

WPL is included for comparison.
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Table 2.1 Summary of area wide parking place levychemes

=]
Location Area What's Liable for charge 3 Main Exemptions Revenue | Charge Objectives Uses Of Revenue
= in 2014 per place
General On Public Un Small §
Descriptio | Street Car occupied Business
n Parking Parks Spaces
Perth Central All non- YES YES NO NO 1999| Disabled spaces, Long Stay:| Cut congestion by Hypothecated for
Parking Business residential Loading bays, A$1132, effecting modal shiftf Transport - Central
Licence District parking Public service spaces Short Stay:| and fund Central Area Area Transit busg
Fee (CBD) bays that Spaces incidental  tp A$34m A$1050 Transit bus system system and thg
are in use primary business activities| (2017) expansion of theg
Businesses with less than|6 Free Transit Zone
spaces.
Sydney CBD + five | Off street NO NO YES YES 1992| Disabled spaces, A$2840 Discourage car use Hypothecated fo
Parking other private Loading bays, CBD and| Use revenue to fund Transport
Space Levy| outlying non- Public service spaces, North infrastructure to| Infrastructure:
(PSL) business residential Spaces incidental  t Sydney, encourage publig Interchanges,
areas parking, primary business activities| A$2350 in | transport use. Bus/Rail/Ferry, Park
occupied or A$99mM other areas and Ride, Rapid Bug
un- Retail, restaurant, hotel (2017) Transit way bus
occupied, parking, is exempt in stations, light rail
does not outlying areas and electronic|
apply to passenger
public car information systems
parks.
Melbourne | CBD All public NO YES NO YES 2006( Business Visitors, A$1380/A%$ | Reduce Traffic| Not hypothecated
Congestion and private Emergency vehicles, 980 (2017) | Congestion via| some but not all of
Levy long stay Council and charities, encouraging publig the revenue was use
non- Spaces incidental to transport use by for public transport
residential primary business activities|  A$48.2m commuter and create improvements
car parking more car parking for
spaces shoppers and visitors
currently in
use
Nottingham | City of | Occupied NO NO NO NO 2011| Emergency Services, £379 Constrain congestion, Hypothecated fo
Workplace | Nottingham | private Frontline NHS services, (2017) encourage modal shift Transport - Light rail
Parking non- Employers < 11 spaces, to sustainable modes expansion, Link
Levy residential Customers, £9m and Fund transport buses and the
off street Disabled spaces Infrastructure redevelopment  of
workplace Loading bays Nottingham Station
parking

B

Sources: NCC (2008), NCC( 2012), Enoch (2001), &dbson (2010), Hamer et al (2009),

and DoT (2017

State ReventieeD¥ictoria (2017), Transport for NSW (2017), leggeta and Newmark (2015)
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Differing charging units are one of the key vaoas between these schemes. Perth,
Melbourne and Nottingham only charge for spacesiwhre in use or occupied while Sydney
charges for all spaces. Another distinction is fRatth and Melbourne charge for on street
parking while the other schemes charge only forstet parking. Perth and Sydney capture
customer parking while in Nottingham customerseatempt and in Melbourne the exclusion

of short stay parking will mitigate against custerparking being charged.

Thus, only the Nottingham scheme is a true WPLt &¢ludes both customer parkiagd

public parking.

All four schemes are primarily aimed at targetingffic congestion, via both the pricing

element, as well as investment of the revenueddiaek into public transport infrastructure.

The similarities between elements of the Perth &ydney schemes and the WPL in
Nottingham reflect that the two Australian schemwese used as models for the development

of WPL in the UK.
Conclusion

The Nottingham WPL Scheme has significant diffeemnd¢o other schemes elsewhere;
additionally the geographical and cultural setmfigNottingham is very different to that of the
Australian examples with respect to the proximity ammpetitor cities and a different
legislative background. These differences sugdedtany assumptions as to the impact of the

Nottingham WPL based on existing experience arstopreble.

2.2.2EFFECTIVENESS OF PSL’s
Congestion Constraint and Mode Shift

Researchers (Hamer et al 2009 and Marsden 2006)ifidd some barriers to carrying out

comparisons between area wide parking charge sche®ech schemes are seldom
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introduced in isolation as the revenue is usuabgduto implement a package of TDM
measures which can vary from scheme to scheme (Hairad 2009). This then causes two

problems for researchers

1. It is difficult to isolate the effect of the changi scheme from that of other measures

(Hamer et al 2009).
2. The packages can vary significantly from schemscteme (Marsden 2006).

Richardson (2010) studied the outcome in Perth;rdports that following introduction,
parking supply contracted by 10% before slowly reiming, but not recovering to pre 1999

levels. This is contrary to the pre 1999 trendte&dily increasing parking supply.

Clearly a reduction in workplace parking supplynist a guarantee that congestion will
decrease. However, Richardson (2010) presentsefg@mom the Australian Bureau of
Statistics for Perth which shows that there has lzesignificant shift in mode share. Prior to
implementation only 35% of journeys to work wereparlic transport; however by 2010 this
had risen to over 50%, while car mode share hal@nfaby a similar amount clearly
demonstrating a mode shift to public transportebt public transport use grew by 67% in
the 10 years from 1999 to 2009. Richardson (20&ppnts that the volume of car traffic on
routes providing access to central Perth redugebebyeen 3% and 20% in the three years
following implementation of the scheme and thafficawithin the city has continued to

decline.

While these figures are positive, Richardson (2dBs not present any data to benchmark
these against other similar cities. It can be awmhadl that, while the results of this
investigation are encouraging, further benchmarlingd corroborative research is required to

show causal attribution of the encouraging tremdsnode share to the Perth PSL. It is
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important to note that, over a decade after thedhiction of the PSL, Perth is still struggling
to overcome traffic congestion due to a boomingneony with a large population increase
(Martin 2012). Thus the literature suggests thatlevthe Perth Parking Levy has affected
both mode shift and an initial drop in traffic lésiethese benefits are being obscured by
continued economic growth. Hamer et al (2009) edrdut a review of the outcomes from the
Melbourne CBD parking levy. They conclude that alihh the total number of trips to the
CBD has remained stable, the number and propodiarars entering the charging area has
fallen. However, they conclude that the levy isihgvonly a minor impact on congestion.
Young et al (2013) carry out a more recent reviéwhe impacts of the Melbourne scheme
and conclude that the impacts appear to be positivespect of mode shift and a decline in
the supply of parking spaces. However they alsm@eledge that changing economic and
policy factors obscure the extent of the impacttted PSL scheme. Monitoring data for
Sydney appears to be sparse (Enoch and Ison 280@)ver, according to the New South
Wales Ministry of Transport 70% of all trips to 3wy are by car (New South Wales
Ministry of Transport 2003). This is used as juséfion for the Parking Space Levy. Enoch
and Ison (2006) argue that, as 85% of all traffiteeng Sydney is through traffic and that as
460,000 vehicles travel in the city with only 36800€hargeable spaces, the impact of the PSL

on congestion is likely to be minimal.

The above discussion shows that Perth has seemaise positive results with respect to
congestion and mode shift. However, all three Aalistn schemes lack a comprehensive
evaluation in that there is no research which tyeinks the observed changes in these

important indicators to the PSL schemes.
Economic Impact

There is little literature on the economic evaloas of the impact of PSL’s
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A study carried out by Price Waterhouse Cooper (Pwg behalf of Nottingham City
Council (NCC 2005), prior to the introduction ofettWPL, showed that although WPL
liability was likely to be less than 1% of theirmover, businesses were highly critical of
having to bear this cost. Sixty percent of busiasssterviewed said they would relocate
some activities away from Nottingham and more th@% said they would reduce planned
investment. 66% felt the levy would not be offsgtilnprovements in public transport; this is
despite the academic literature reviewed in Secfloh suggesting that a high quality
transport system is important in attracting bussess This then identifies a contradiction
between the perception that high quality transpgstems are important to business location
and the relatively low percentage of turnover beisged to fund this and the strong reaction
of businesses to bearing this cost. Some evidente laow this will play out exists from the
parking charging schemes in Australia and the nmoraerous road user charging schemes,
most specifically London. Transport for London (T008), used the level of VAT
registrations and de-registrations as the prinaipadric for the level of business investment.
They compared the net annual change of this in @emtral Zone, pre and post
implementation of the Congestion Charge, with fegufor outer London. Based on this they
concluded that there is no evidence that chargagyimpacted on the level of investment in

the central charging area.

In Perth, Australia, the following objective wag st in the Perth Parking Policy 2014;
“Ensuring the continued economic and social vigabt central Perth;” (State of Western
Australia, 2014). Richardson (2010) reported tmatcerns expressed that the levy would act
contrary to that objective cannot be supportedetidences this statement by observing that

both floor space and employment have enjoyed stgoogth. Importantly it would seem that
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given the longevity of the Australian Schemes, thaye been largely accepted by the public

and business as a fact of life.

In general, one can conclude that the Australigtee&nce of WPL style schemes has been
positive when monitored as a package of complemgrdamand management measures.
Thus, despite the findings of the 2005 study intiNgham, the inherent expectation behind
the Nottingham WPL, based on the Australian expegeand the low percentage of turnover
of the WPL charge, is that in reality the schem# mot have a negative impact on inward

investment.
The above literature review reveals that therekisavledge gap in two respects:

1. There has been no comprehensive longitudinal etratuavhich takes into account
attribution of the cause and effect of a WPL andoemted public transport
improvements impact on congestion or inward investimeither as a package or as a

standalone charging scheme.

2. As the Nottingham WPL is the first interventionitsf kind in Europe there is no existing
evidence that considers the impact of such a scheméJK or European context. There
are both geographical and cultural differences betwAustralia and the UK which could

cause the impacts of a UK scheme to differ frons¢habserved in Australia.
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2.3TRAFFIC CONGESTION: DEFINITION AND CAUSES

2.3.1DEFINING TRAFFIC CONGESTION
In order to meet Objectives 2 and 5 it is necesgannderstand what is meant by congestion

or more precisely traffic congestion. The literatim this section was first provided in Paper

4, Section 2.

The UK Commission for Integrated Transport recomtieehthat a measure of congestion be
based on the difference between free flow speedaandl speed (DfT 2000). This indicator
was more fully defined in the follow up report “Aeasure of road traffic congestion in
England” (DfT 2000a). This concept has become knasndelay. Taylor et al (2000)
identified a number of measures and definitions dongestion including the Congestion
Index which compares total travel time on a linkaggroportion of expected free flow travel
time. This can be averaged for all vehicles omhk per time period and can be applied on a
segment or corridor level by aggregating the trawees for multiple segments to form full
corridors or routes. This approach is useful whemgaring levels of congestion across
different geographic locations (Wang 2010). Howeveeither average delay nor the

Congestion Index takes into account traffic flow.

The UK Department for Transport (DfT) outlined athwalology to calculate journey time per
vehicle mile (JTVM) to monitor congestion on logathanaged A roads (DfT 2017). This
normalises journey time by link length and flow. B®&partment of Transport Guidance for
measuring effectiveness for highway schemes definegnilar measure which calculates
delay per vehicle mile travelled (US DoT 2013) axmnbines the advantage of a spatially
comparable metric and a real world unit of measer@gmDelay per Vehicle Mile (DVM),

therefore, combines the advantages of both the €xiog Index and JTVM.
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Conclusion

Despite the advantages provided by DVM, in thiseaesh the primary indicator used is
JTVM as it is important to maintain comparabilitythvthe DfT congestion indicator. DVM

was used in Paper 4 as this comparison with thedat& was not needed.

2.3.2CAUSES OF TRAFFIC CONGESTION
In Nottingham, since 2010, congestion levels havereased and similar increases are

observed in other UK Core Cities (Dale et al. 20X®)wever, it should be noted that in
Nottingham this is despite a fall in the supplW@PP and other positive changes in employer
behaviour. It is therefore important to identifetkey factors or ‘drivers’ which are likely to
impact on traffic congestion and may obscure aeweklicial impact arising from the
introduction of the WPL. These contextual factoas then be taken into account within any
potential research methodology. As with the presi&ection, the literature in this Section

was first reviewed in Paper 4, Section 2.

Tanner (1983) presented research that examinedrsatitat contributed to congestion; he
demonstrated the importance of income levels, fuek and economic output in determining
the demand for travel. More recently, and speddithe UK context, Transport for London
carried out a detailed review of factors which cimite to traffic speeds in London (TfL
2012). Their work presents a reasoned narrativepgbits to the importance of household
income levels and the effect of reductions in neknaapacity as road space is re-allocated to
public transport and cycling. It also notes that mmly overall population change is
significant, but that the nature of this changedset® be considered, for example changes in
the demographics of the working age population mesult in changes to levels of car

ownership and the propensity for car use.
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The DfT identified three key drivers for the demdadtravel in a report detailing their road
traffic forecasting (DfT 2013a): (i) population gvth, (ii) GDP per capita/disposable income
and (iii) the cost of motoring. DT (2013a) alsamte out the importance of the availability of

alternatives to using the car as well as the co$tase alternatives.

There are also factors which impact directly ongastion by impeding the speed of traffic or
by reducing capacity (DfT 2015). The DfT identifiegeather conditions as being an
important factor, for example, wintery weather stotraffic and can influence mode choice,
while increased rainfall is postulated as a cateetior for an increase in journey times in
recent years. Jia et al. (2014) examined the implainfall of various intensities on traffic

speeds in differing urban situations in Beijing arwhcluded that the closer to capacity the
link and the lower the intensity the rainfall, thess impact on speed. However, they still
demonstrated that precipitation levels were a Sgamt factor in reducing speeds in an urban

setting.
Conclusion

Any evaluation of the impact of a TDM measures ongestion should consider the impact

of the following exogenous variables:

e Macro- economic measures, Gross Value Added (Gemployment, disposable income
* Population

* Weather

* Network capacity

» Cost of motoring

» Cost of travelling by public transport
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2.4THE INFLUENCE OF CONGESTION CHARGING AND
TRANSPORT INFRASTRUCTURE ON INWARD INVESTMENT

WPL is perceived as an additional cost by busiree@erchell and Ison 2012) and it has been
a concern that this will lead to a potentially niagaimpact on Nottingham especially with
reference to Inward Investment (NCC 2005). Howethas, extra cost needs to be understood
in the context of a city’s overall offer which imcles the transport infrastructure and public
transport provision (Smyth and Christodoulou 20N®)ttingham City Council believes that
the overall offer will be sufficiently enhanced pwblic transport improvements the WPL
package will deliver that this will offset the detnt effect on investment of the additional
cost of WPL (NCC 2008). It is this position thatstmesearch will address. It is, therefore,
important that the literature exploring the relaship between transport and business location
decisions is reviewed. Additionally, in the samaywthat congestion is influenced by
exogenous factors, the level of inward investmerdl$so subject to many exogenous factors
and it is important to understand these in ordemform the research methodology. The
literature review in this section is a summary loé extensive literature review contained in

Paper 3, Sections 3.2 and 3.3.

By their very nature cities such as Nottinghamueat high degree of agglomeration (Smyth
and Christodoulou 2010) and in the broadest tetnssthis that forms the basis for attracting
business. Agglomeration offers economies of scabk the ability to communicate face to
face with customers, suppliers and even competitorerder for these factors to fulfil their
potential it will be necessary for a city to enjayelatively high level of accessibility when
compared to rival locations that may also enjoy bleeefits of agglomeration (Smyth and

Christodoulou 2010).
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There have essentially been three ways of consiglehe impact of transport infrastructure,

congestion charging and other exogenous factomwveard investment and business location.

1. Discrete Choice Models (DCM) and Count Data Mod€&B®M) — Bhat (2014) used a
CDM technique incorporating neo-classical and tngtinal determinants to demonstrate
that transport infrastructure provision was stetiahy significant in determining the level
of firms locating to different areas of Texas. Whihese approaches provide consensus
that agglomeration economies, transport infrastinegtmarket size, wages and taxes are
significant to business location no such consersu$o the dominant location factors
emerge despite numerous examples of this kind sfareh (Arauzo-Carod et al 2010).
Button (2010) suggests that firms adopt ‘satisficpolicies’ whereby provided that the
transport infrastructure is seen as sufficientntbéher factors, not all of which lead to
profit maximisation, will determine the locationaibe. These include the preferences of
existing staff, social amenities and a general enafta city as a place to live and work. If
the presence of behavioral factors is accepted tiiencould explain the heterogeneity

seen in the conclusions from empirical studies.

2. Economic Modelling - The two main approaches arerogiconomic; Cost Benefit
Analysis (CBA) of individual interventions or maewnomic models which aim to
capture the wider economic impacts of transporastfucture (Lakshmanan 2011). The
congestion charging schemes in London and Stocklnalve utilised CBA in order to
evaluate their economic impact (Leape 2006); Tf0&Eliasson 2009). However, none
of these studies captured the wider economic hisnefiithe interventions. Transport for
London addressed this by a quasi-experimental appravhich compares key indicators

between areas of London inside and outside thegoigparea (TfL 2008). The evaluation
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concluded that there has been no detectable negadonomic impact from the scheme

(TfL 2008).

Macro-economic approaches concentrate on modeftipgcts brought about by mainly
neo-classical mechanisms; agglomeration, labourdymtivity gains and general
equilibrium effects (Graham 2007), (Combes et aD&0 (Hensher et al 2012). For
example, Hensher et al (2012) modelled the expdatedder economic benefits of the
Sydney Northwest Rail Link project. They identifi@8% further economic benefit than
that shown by a traditional CBA analysis arisingnfr redistribution of employment
activities, together with gains in labour produitjivinked to agglomeration effects.
Lakshmanan (2011) and Venables (2016) both argue these macroeconomic
approaches ignore forward linkages as the impatirages to ‘ripple’ through the wider
economy as time passes. Venables suggests a mdrgamapproach whereby individual
mechanisms are studied empirically. Quddus e807) provide an example of such a
study. They utilised time series analyses to stindyimpact of the introduction of the
London Congestion Charge (LCC) on retail salesandon. They concluded that overall

retail sales were not impacted by the LCC desjpiteeslocalised negative impacts.

. Direct surveys of employers — Button (2010) arguleat, given the presence of
behavioural factors that are difficult to quantifslso proposed by Figueiredo et al
(2002), the role played by transport can becomasiimpossible to define by empirical
methods. However, a number of studies asking bsse®e directly what the most
important factors for location are have been cdrrait in the UK. Smyth and
Christodoulou (2010) present conclusions by quotegylts from a You Gov study for
the “Invest Thames Gateway”. Over 80% of resporsglesatid they believed that the

quality of the transport network was of increasingportance as a factor in business
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location decisions. The study identified that aiegnated transport system giving access
to major cities and international markets was amartant determinant along with
Government support for infrastructure. While thegadoutlines in broad terms the value
that businesses attach to the quality of the tramspetwork, as well as showing how
these factors can contribute to encouraging aggiamoe and its inherent advantages,
they do not specifically relate to a core city aruat do they quantify how much they are
willing to “pay” for such a network. Indeed, wherewonsider the business by business
micro-economic basis for decisions, literature gegses that this may be both location

and business specific (Core Cities et al 2006).

A study commissioned by the Core Cities, PasseAgansport Executive Group and
Yorkshire Forward (Core Cities et al 2006) examirtied competitiveness of Manchester,
Birmingham and Leeds by carrying out detailed facdéace and telephone interviews with
businesses. The results supported Smyth and Ghwigtmu’'s (2010) conclusions and the
results of the Invest Thames Gateway study, intthey showed that there was a strong view
amongst those interviewed that an efficient transggstem was a key determinant in
business location decisions, but it was perhapstim®tmost important factor. Smyth et al
(2010) and the Core Cities et al (2006) both cahelihat an efficient transport system can be

considered a prerequisite for business locatioenhimay not be the most important factor.
Conclusion

While data from Perth and London suggests thaetiseno evidence that congestion charging
has produced a negative impact on business invastrapplying these conclusions to
Nottingham is of limited value as both the natuf¢he charging schemes and the status and
proximity of competitor cities are different. It @ossible that Nottingham could be more

vulnerable to adverse effects of congestion chgrgmbusiness as it has the competitor cities
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of Leicester, Derby, Birmingham and Sheffield cldse Additionally, there is a lack of
detailed data available for Nottingham to supploet application of the empirical approaches
discussed above which examine the causality of e¢lassical and institutional location
determinants (including transport interventionspirsiness location decisions. Furthermore,
such approaches seldom include behavioral detemsinahich have been shown to be
important in business location decisions. While CBAs been used to examine ex-post
monetarised benefit of transport interventions, Nogtingham WPL business case stressed
the importance of the expected wider economic lisnef the WPL package, thus a CBA
would not be appropriate for this research. Whikecrneconomic approaches seek to include
these wider economic benefits they have a limitbdity to take into account forward
linkages in the economy over time and have linotaiwith respect to the consideration of

contextual factors and causality beyond statistioalelation.

2.5APPROACHES TO EVALUATION

Prior to the late 1990’s evaluative studies religgon simple monitoring, qualitative
approaches such as case studies, or experimeuntiést From the mid 1990’s theoretical
approaches grew out of dissatisfaction with thearicaditional methodologies. Experimental
and theoretical approaches to evaluation are disdum the following sections; however,
firstly it is important to provide some importanéfohitions of commonly used evaluation

terminology:

1. Monitoring — This is the collection and monitorinfjtime series data which is indicative

of the desired change to be achieved by the intéiore (DT 2013).
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2. Context — This is the exogenous circumstances siganhich an intervention is
implemented. This context can change over time, eh@nges to economic factors.

(Blamey and Mackenzie 2007).

3. Attribution — This is the term used to describe dasal link between the changes

observed by monitoring indicators and the interi@mbeing evaluated (DfT 2013).

4. Evaluation - The wider consideration of context anthparison leading to attributing the
medium and long term changes in indicators to titervention being studied is termed

evaluation (Rossi et al 2004); or more succinctly:

Evaluation = Monitoring + Context + Attribution

2.5.1THE EXPERIMENTALIST APPROACH
The classic experimentalist approaches soughtiibute observed change in the population

affected by an intervention by comparison to eitherandomly selected control group not
subject to that programme, or by carefully selertinat control group to be otherwise as
similar as possible to that subject to the intetioen The former is termed an experimental
approach and the latter a quasi-experimental apprda quasi experimental approach could
be appropriate to an area wide transport intergariti a UK city such that it can be compared

to other similar cities.

Rossi et al (2004) stress that the veracity of asgaxperiment rests on the evaluator’s ability
to identify all the factors at play in the comparagroup which may affect the intended

impact, i.e. differences in local context, suchraasport policy are critical.

Various academic  sources, notably Pawson and Tillefi997), and
Blamey and McKenzie (2007), have criticised theezkpentalist approach by citing a failure

to represent differing context as the main causéaitdre to accurately attribute observed
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changes in indicators to the programme being muoedto Furthermore Blamey and
Mackenzie (2007) point out that while an experiraéapproach may show that a change has
occurred in one group, but not the comparator graughe reasons for this are not fully
understood it may be risky to apply the same imetion elsewhere where the context is
different. Theoretical evaluative approaches enterge a response to the perceived short

coming in the experimentalist approach.

2.5.2THEORETICAL APPROACHES TO EVALUATION
The literature review in this section is a synteédsbm those contained in Paper 2 Section 3

and Paper 3 Section 3.4. Theoretical Evaluationcgmhes have been recommended by the
UK DfT in their guidance for the fuller evaluatiaf major transport schemes in order to
provide a more flexible evaluation framework cagallf incorporating empirical and
qualitative evidence into an evaluation (DfT 201Bhese approaches provide a framework
for understanding, systematically testing and me§inthe assumed connections between an
intervention and the anticipated impacts. This salkeo account contextual changes, as and
when they occur, by considering how they will impam the theory underlying the
intervention (Blamey and Mackenzie 2007). Theoattevaluation approaches also aim to
demonstrate the attribution of the observed chaoigéndicators to the intervention in
question. This consideration of both context angsahattribution allows these approaches to
address the key criticisms of experimental appreac¢Blamey and Mackenzie 2007). There
are two main approaches, Realistic Evaluation, soms also referred to as Realist

Evaluation, (RE) (Pawson and Tilley 1997) and ThexdrChange (ToC) (Weiss 1995).
Realistic Evaluation
RE embraces the concept that the outcomes to aatididepend on the wider context (Laws

2009). RE can, therefore, be said to have a baseufa for exploring this explanatory aim:
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Mechanism + Context = Outcome
These 3 elements are explained as follows (Pawstd#éley 2004):

1. Mechanisms (M): Evaluators need to explore the haeism that is intended to
operate to make the programme effect the intendadge. A mechanism is, therefore,
a mini theory which says how an intervention wdhave change, e.g. a WPL, where
it is passed on it will raise the cost of travedlito work by private car, thus utilising

basic economic theory to reduce the percentageaylp choosing that mode.

2. Context (C): It's important to explore the contextvhich it is intended to operate and
identify what factors external to the interventiavill impact on the intended

mechanisms.

3. Outcome Patterns (O): This is the outcomes achiéyethe mechanism given the

context.

A realist theory, therefore, comprises a seriepadtulated Context-Mechanism-Outcome
theories (CMOs) and the output of the evaluatiorefsied and tested CMOs. The principle
drawback of RE is that the number of mechanismscamndexts for a large intervention may

be so numerous that the approach becomes impig@mason and Tilley 2004).
Theory of Change Approach

A ToC describes the causal relationships betweeretients linked to an intervention which
aim to meet a set of stated scheme objectivesnilmgdso it seeks to take into account context
and any likely changes to this that can be foresékrase events are commonly identified as

follows (Blamey and Mackenzie 2007):

» Context/setting — This describes the problem thmm@avill attempt to mitigate and also

any relevant contextual factors, thus, it coula dds seen as setting the scene.
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* Inputs — This describes the nature of the inteieanand the resources required to

implement it.

*  Outputs — This describes what those resourcesataivthe ground, e.g. a new tram line.

« Qutcomes — This refers to the immediate effecthaf intervention in the short and

medium term.

* Impacts - This is longer term strategic changesciwhihe intervention has effected or

contributed to.

A distinctive aspect of a ToC evaluation is thatelies on this causality being developed
based on existing evidence from stakeholders, goactice elsewhere, previous evaluations
and academic studies, leading to a consensus oimébey of how change will be effected.
Where knowledge gaps are identified bespoke reseanay be necessary. Modern
applications of this approach have recommended logips to articulate and understand the

theory (Blamey and Mackenzie 2005, DfT 2013 andSidea 2014).

Literature on how a ToC approach achieves attidous somewhat general in nature. Connell
and Kubisch (1998) while recognizing that theraasguarantee that observed change is due
to factors other than the intervention, argue tbéen, if the observed change is
commensurate with the theory, then stakeholders taywilling to accept that it is
attributable to that intervention. They identifyufopoints which they believe could be

sufficient to demonstrate attribution when adopanfoC approach, namely that the:

* the theory is plausible;

» the intervention was implemented as expected;

» the magnitude of the outcomes following the abowas @as predicted by the theory;
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» there is an absence of any contextual shift thalidcaccount for the above outcomes.

Blamey and Mackenzie (2007) conclude that it maylésrable to include an element of RE
within an overall ToC evaluation framework in orderexamine the cause of change in more

detail.

The nature of the evaluator has been a sourcelzfteléen academic literature (for example,
Blamey and Mackenzie 2005, and Rossi et al 2004jiléAtt is acknowledged that expert
knowledge in the field is desirable, the conceptgafal free” evaluation has been developed
whereby an element of the evaluation team is unawgthe interventions objectives and may
lack specific knowledge of the field which the intention concerns (Pawson and Tilley
2004). This approach attempts to remove the risgre€onceptions or bias in respect to the
expected outcomes and impacts. However, both theor€tical Evaluation approaches
detailed above rely on efficient interaction betwéee evaluators and stakeholders. This will
require evaluators with good working relations wsthkeholders and knowledge of both the
sector in general and the important actors involwethe intervention. With this in mind a
genuine goal free approach is, in practice, unjik#lis thus necessary to ensure that other
approaches are employed to ensure objectivity aaghnvolving academic partners or

employing established and trusted consultants.
Conclusion

Given that the WPL scheme is an area wide inteimentinique in the UK, which aims to
achieve change over an extended period of timeubgifng public transport improvements, it
iIs concluded that a theoretical evaluation appraachequired to fully take into account
context, establish attribution and fully understdrudv the observed change has occurred in

order to aid transferability of the approach. Gitlea relative merits of RE and ToC its seems
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combining the two approaches, as recommended bhydlaand Mackenzie (2007) whereby
ToC is complemented by a consideration of a limitetnmber of key mechanisms and
contextual factors to add further explanatory detsiappropriate for this research problem.
The approach whereby the evaluation is carriedropartnership with academia, in this case
as an Engineering Doctorate with its associatediirepent for the publication of peer

reviewed papers and final independent examinasioould ensure that any unintentional bias
associated with the Evaluator's association with WiPL scheme is removed via academic

rigour.

The application of this approach is the subjecTloépter 3 of this thesis.
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3 APPLICATION OF ATHEORY OF CHANGE APPROACH
3.1INTRODUCTION

In the previous Chapter it was determined thatatild be appropriate to utilise a Theory of
Change Approach (ToC) as a framework for condudtimgyresearch. A ToC approach guides
the direction of an evaluation by initially idenithg theory which explains how and why an
intervention is expected to achieve its desiredactq which can then be empirically tested
by measuring indicators for every expected stephencausal pathway from implementation
to impact. In this Chapter the advantages of suctlagproach are discussed further with
specific reference to the WPL. This is followedawgescription of the practical research steps
which are needed to implement this approach. BinallWPL ‘Theory of Change’ (WPL

ToC) is presented and evidenced.

While the decision to base this evaluation on a Tagproach was taken based on the
literature review provided in this and the previ@isapter, the DfT recommends the use of a
ToC approach for large scale or innovative transpuerventions. Additionally, it should

also be noted that the DfT further encouraged #eeai this approach in direct consultations

with the evaluation team.

The objectives that have been identified by thensps of the WPL scheme are such that
progress towards these can be can be quantifiedieatly and the data sets that support this
approach are largely quantitative. This is becatisstly the relevant secondary data is
quantitative and secondly the sensitive naturé@®M/PL scheme required a light touch when
collecting primary data, thus qualitative technisjgech as the use of focus groups or detailed
interviews with external stakeholders impacted iy $cheme were not an option. A further
problem with qualitative techniques which seeknteiview such stakeholders was that the

WPL was such an emotive scheme and it was unlitedy the opinions expressed in any
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interview would be representative of how the indal or organisation would behave in

reality, i.e. there would be a strong emotionapogse bias. Nevertheless, qualitative data
was used to evidence the reasoning behind investameindisinvestment decision making and
hence the research in this thesis should be clesised as a mixed method approach, but with

a strong bias towards quantitative techniques.

The following Section contains a detailed justifioa for adopting this evaluation approach

together with a discussion of the detail of thehmdblogy used to apply it.

3.2TOC TERMINOLOGY; ‘THEORY’ AND ‘TRIANGULATION’

At this point the use of the terms ‘theory’ andairgulation’ within the ToC approach require

further examination.

3.2.1THE USE OF THE TERM THEORY WITHIN THE TOC APPROACH
There is much ambiguity in the use of the term drye within literature referring to

theoretical evaluation approaches (Blamey and Mazike2007).

The Centre for Theory of Change website providdgfaition for both the approach and its

output as follows:

“What is Theory of Change? - A Theory of Changa ispecific and measurable description
of a social change initiative that forms the bdsisstrategic planning, on-going decision-

making and evaluation. The methodology used toteraarheory of Change is also usually
referred to as Theory of Change, or the Theorylwr@e approach or method. So, when you

hear “Theory of Change”, you may mean either tlee@ss or the result”. (CTOC 2017)

However, a further examination of relevant literatis required to assess what is meant by
the term theory within this evaluation approachcéwding to Collis & Hussey (2009) a

theory may be defined under a Positivist Paradigin“aa set of inter-related variables,
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definitions and propositions that specifies relaginps amongst variables”. They also define
a theoretical framework as a collection of theo®sl models relevant to the research. It
could be argued that the initial output from a Tay@proach is a theoretical framework as it
utilises a collection of existing theories to expléhe causality of an intervention achieving

its desired impacts.

However, with more interpretist paradigms the debn of a theory is somewhat more
flexible. Merriam (1988) and Laughlin (1995) iddwntilower level theories which are
considered context dependent rather being a graayt which will always operate. Laughlin
terms these ‘skeletal theories’ which will alwagsgjuire testing empirically when applied in
any given context, while Merriam terms these sutista theories. This concept of a context
dependent skeletal/substantive theory could fibhhie seminal literature concerning the ToC
approach which stresses the importance of contekiow intervention will operate. Weiss
(1995), for example, identifies two types of reletvéheory, implementation theory which is
developed prior to implementation to say how immamtion will occur and programme
theory that states how, when and why the intereentvill achieve its stated objectives. She
then goes onto state that "I call the combinatibiprogramme theory and implementation

theory the program’s theories of change”.

Specific to transport evaluations, Hills and Jur{010) state that “Theory of Change
involves a systematic and cumulative study of th&sl between activities, outcomes and
context of an initiative. It involves the specifican of an explicit theory of how and why a
programme or project might cause or have causezffact. This theory is then used to guide
the evaluation”. Perhaps the most explicit intetgdien of this ToC output as a theory is
contained in a more recent application of a ToCraggh; De Silva et al (2014) state that “a

ToC is a theory of how and why an initiative wonkéich can be empirically tested by
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measuring indicators for every expected step omyipethesized causal pathway to impact”.
They go on to present a logic map titled ‘SHARE dityeof Change,” SHARE being the

programme being evaluated.

From a pragmatic perspective the term WPL ToC hellused within this thesis to describe
the output from the application of the ToC approaidhus, the term WPL ToC refers to the
collection of existing theories and real world exgece that together explain how and why
the WPL is expected to achieve its intended impBis WPL ToC is articulated in a WPL

ToC Map which is a graphical representation of hexisting theory facilitates the causal
pathway from scheme implementation to longer tenpact. The alternative term, logic map
is used in some literature, for example Hills anghgk (2010), for such graphical

representations of a ToC. Figure 3.1 illustratesréfationship between these terms:

Existing theory
relevant to the

implementation of the

Intervention’s
Implementation

intervention Theory \
Intervention’s Theory
Theory of of
Change (WPL —> Change
Intervention’s ToC) Map
Existing theory which Programme Theory /
explains how and why

the intervention will
achieve the desired
impacts

Figure 3.1 Theory of change output

3.2.2TRIANGULATION AS A RESEARCH METHOD WITHIN THE TOC APPROACH.

The concept of the ‘triangulation’ of evidence tawe at a more robust conclusion, while not
unique to the ToC approach, is inherent to botlost-positivist paradigm and a theoretical
evaluation approach within that paradigm. In thatert of social research, triangulation is

well defined by Denzin (1989) who identified seVeudifferent categories including
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methodological triangulation; the comparison of adatollected by utilising different

methodologies and data triangulation which combdea from multiple sources.

Methodological triangulation can be further subded into ‘within method’ and ‘across
method’ triangulation (Casey and Murphy 2009). Witmethod triangulation is where two
different methods are used to derive the same enatrd thus cross validate one another,
while across method triangulation utilises a varagtindicators generated by both qualitative

and gquantitative methods.

More recent literature, for example Hills and Jur{g®10) and DfT (2013), uses a more
generalised definition which combines these abave$ of triangulation. The DfT (2013)

use the following definition.

“Triangulation, or the integration and mixing of i@ence, from different sources is a

technique to generate robust conclusions”

This is a pragmatic approach to utilising and mteting data sets that individually lack
statistical rigour and are incomplete or individyaihconclusive and the reality is that,
outside a strict experimental environment, manyasits do manifest some or all of these
imperfections. Thus, this evaluation employs a foifrfacross method’ triangulation whereby
largely quantitative data describing different oadors relevant to measuring progress
towards the same WPL scheme objective is comp@areblaw an overall conclusion as to
how well that objective has been met. This methaglpis especially helpful when evaluating

WPL Objective 5 regarding the impact on inward stweent.

3.3WHY BASE THE EVALUATION ON A TOC APPROACH?

A discussion regarding the choice of the ToC apgraa contained in Paper 2 Section 5 and

is summarised in this Section.
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The choice of a ToC based approach for this evalualvas driven by the following

considerations with respect to the WPL Package.

Firstly, the WPL is an innovative measure that igegted in a UK or indeed European
context, thus it is desirable not merely to repb&t change has occurred, but to understand
why and how, thus rendering information as to h@ecsic context has contributed to that
change. The literature review in Chapter 2 shoves this kind of knowledge generation is
only possible by adopting a theoretical evaluatepproach. Neither before and after
monitoring, nor quasi-experimental evaluation apph®s provide an understanding of how
change is achieved and are not fully able to tak@eaccount changing contextual factors over

time.

Secondly, a ToC approach is suitable for schemegamkages that are complex and
innovative as, while stronger for an existing ewicke base concerning impacts, it does not
rely on this and is capable of generating conchsiby ‘triangulating’ evidence from

incomplete or sparse monitoring data and comparosjulated outcomes/impacts with actual
observed change. This is relevant to large scaesport initiatives, such as the WPL
Package, which act across whole conurbations withue characteristics making traditional
experimental comparative approaches difficult tcsigie and implement. Thus, a ToC
approach enables a degree of attribution even whereomparator data is available, e.g.
bespoke business investment research, as attmbeao be achieved by answering the

following questions.
* Is the theory plausible?
* Was the intervention implemented as expected?

» Is the magnitude of the observed changes to theatat as predicted by the theory?
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* Is there any contextual shift that could accounttfie above outcomes and if there was,

has this been taken into account? (Connell and4¢hbil998)

Despite the above mentioned difficulties with a sjtexperimental approach, the evaluation
can still be strengthened by comparing changegyardicators in Nottingham to changes in
other similar UK cities where matching data is &lde. This provides additional evidence

for attribution, while also partially accounting foational and regional contextual factors.

3.4APPLYING THE TOC APPROACH

The method used for applying the above approatihisaesearch is as follows:

1. Utilise the existing evidence base and theory fremmilar interventions, academic
literature and stakeholder input to propose a WBLC . TThis explains how and why the
intervention is expected to work and can be emgilsidested by measuring indicators
for each step on the hypothesized causal pathwéyetintended impact (De Silva et al
2014). This WPL ToC is presented in a logic mapchhllustrates how the theory will

operate over time to achieve the desired outcomeé®hjectives.

2. Use the existing evidence base and theory fromlainmterventions, academic literature
and stakeholder input to identify the main mechasisvhich will operate to facilitate
each step on the causal pathway and insert theke appropriate point in the WPL ToC
map. This step thus utilises an element of the iRealEvaluation approach and
strengthens the ToC by providing a more detailgalaation of change. A large scale
transport intervention is likely to have an impreat number of mechanisms and thus it

Is important to only include the mechanisms thataiitical to the operation of the ToC.

3. Use the existing evidence base and theory fromlainmterventions, academic literature

and stakeholder input to identify the main exogencentextual factors under which the
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WPL ToC will operate and assess how these may impacthe operation of the

mechanisms identified in step 2.
4. Identify the indicators and evidence required &i tee WPL ToC.
5. Data collection and analysis.

6. Attribution: Use appropriate quantitative and quaive methods to test to what extent

observed changes in the indicators are causedelW#L Package elements.
7. If required, refine the WPL ToC in light of the eesch undertaken.

Paper 2 details how the above approach can beedppd the evaluation of transport
interventions and recommends it as good practice ttee evaluation of large
scale/controversial transport interventions. Suckcmmmendation facilitates Objective 7 of
this research. Paper 2 goes onto apply this apprmathe WPL, proposes a WPL Package
ToC and examines the evidence to date which valddhis. The evaluation approach
advocated and associated research contained im Pépsummarised, and where appropriate

updated, in the Sections below.

3.5DEVELOPING THE TOC FOR THE WPL

In this Section the above method is applied totifiethe WPL ToC.

3.5.1PROCESS USED TO IDENTIFY THE THEORY OF CHANGE FOR THE WPL
As outlined in Paper 2 and Section 2.5.2, a ToCraggh requires that a ToC for the

intervention being evaluated is identified. Thisaishieved by utilising relevant literature,
stakeholder knowledge and, if necessary, bespaseareh to explain how and when the
intervention will achieve the intended objectiveésgure 3.2 presents the process that was

undertaken to identify the WPL ToC:
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Figure 3.2 Process used to formulate the Theory &@hange for the WPL

Figure 3.2 shows how the process of stakeholdeagergent was enabled to identify the
WPL ToC. It is worth highlighting the importance tife WPL Business Case 2008 (NCC
2008) which provided a good starting point for depeng this ToC. The main mediums for
stakeholder consultation are identified as the iNgttam Workplace Parking Levy

Evaluation: Second Annual Update Report 2014, PAamard a seminar conducted by the RE

50



and attended by NCC and LU stakeholders to expllaén principles behind theoretical
evaluation. The Nottingham Workplace Parking Lewaldation: Second Annual Update
Report 2014 is an output from this research bibaslarge to include as an appendix within

this thesis, but is available on request.

Paper 3 contains a ToC for the WPL Package witheesto WPL Objective 5Enhance the
attractiveness of Nottingham as a location for hess$ investment’ and then discusses to what
extent the available evidence confirms this. As feC only concerns WPL Objective 5 it is
more detailed than the WPL ToC presented here ande reviewed in Section 4 of Paper 3,
Tables 1 and 2 and Figure 1 along with the accogipgmarrative. The WPL Package ToC
has been revised as a result of the productionapeP3, with a number of extra economic

mechanisms and contextual factors added.

3.5.2| DENTIFICATION OF CONTEXTUAL FACTORS AND M ECHANISMS FOR
ACHIEVING CHANGE

As discussed in Chapter 2, Section 2.5.2 and Pag#ection 4, the WPL Package ToC is
strengthened if individual mechanisms of changeraerted into the ToC Map at key points
to explain why particular linkages occur. Table Riéntifies these mechanisms for change.
Literature which supports the relevance of theseeisrenced within this Table. Table 3.1
itemises the exogenous contextual factors whichidcampact on the efficiency of the
mechanisms described in Table 3.2. Table 3.2 tHentifies which contexts may impact on
which mechanisms. These tables were first present@aper 2 as Tables 1 and 2, but they
have been updated in this Section and enhanced osterial from Paper 3, as discussed at

the end of Section 3.5.1.
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Table 3.1 Contexts of the WPL Package

ner

with

Context
ref. Context Evidence base to support context

Socio- Nottingham is a medium sized English city with gplation of 308,000 (645,000 in the primary urbeged. It

economic ranks 20th out of 326 Local Authority areas for egtion and should, therefore, be considered d@efri90%
C1 characteristics | of its GVA is accounted for by the service sector.

Relevant The local transport policy background features msitee bus priority measures, activities to encoerggeen

Transport modes of travel including workplace travel plannifark and Ride, one existing Tram Line and a g#r
Cc2 Policies presumption against catering for growth in travialread improvements.

National

Economic The WPL package was implemented in a period whem#tional economy was emerging from recession
C3 Conditions associated improving economic growth figures.

Standard unleaded fuel prices rose by 30% betwaemady 2010 and a peak in April 2014 before falliagk

Cc4 Cost of fuel by 15% by Jan 2017. (RAC 2017)

The Key operational costs are lower in Nottingham tb#rer comparable cities in the UK, with office at £19

Nottingham per sq. ft. for Grade A office space (compared36-80 in Birmingham and Manchester, £30 in Lee@$, i

Offer to Milton Keynes and £25 in Cardif§nd salary costs on average 10% lower than thenataverage (Lambe

investors Smith Hampton 2014). These are the main costsatbatsiness will focus on when deciding on a nesation
5 and are key in terms of what Nottingham has torcféea location.
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Context

ref. Context Evidence base to support context
Nottingham City Council estimates, based on anpeddent study by WS Atkins, that congestion in Al
Existing peak period costs the City’'s economy £160m pa (NOCL), this will manifest itself as a cost to besis in
Congestion lost time, increased transport costs, difficultiesaccess for qualified workforce and difficulty accessing
C6 Problem suppliers/customers.
Presumption of . . 0
c7 Growth Population projected to grow by 9% 2011-2026 (NQTD)
Short term
disruption to . . I . . . .
network b Journey Time per Vehicle mile in the AM peak permd radial routes into the City affected by thesadr
_y works rose by 31% between 2010/11 and 2013/14 vwdnleéhose isolated from them it rose by 5.4%,
construction rowth than in three out of four of the comparadres in the same period
phase of WPL g P P h
C8 Package.
Nottingham City Council is very stable, it's beeontrolled by the Labour Group for over two decaded
National and | there was no expectation that this would changenguhe WPL consultation, implementation and evidug
local political | period. This gave decision makers the confidencienfdement the WPL. Successive national administnat
C9 situation have stated that the decision to implement a WRLNmsatter for local administrations.
Supply of . . . . . . . .
Public and on There are approximately 10,000 public paid for pubff street parking places in Nottingham City a2¢D0
c10 Street Parking paid for on street bays.
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Context

ref. Context Evidence base to support context
Availability of . . L . : , . .
Commercial Currently there is a chronic shortage of large ragiality commercial premises in Nottingham, whigntal
. values are not high enough to stimulate new build.
Cl1 Premises
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Table 3.2 Mechanisms activated by the WPL Package

workplace travel plans, car park management ande(
infrastructure improvements which encourage emm@sy®
switch from car to PT, cycling or walking.

Mechanism | Mechanism Evidence base to support mechanism Relevant
Ref. Contextual
Factors
M1 WPL funds improved public transport (PT) options. The parking space schemes in the Austrglian
deliver stable hypothecated revenue [for
transport (NCC 2008). The Nottingham WPL
scheme has raised £7 million in the first year of
operation (Dale et al 2014).
M2 Improved PT options result in increased capacityand | In Nottingham the introduction of the tram
shorter journey times, encouraging new trips generated |igcreased PT trips from 68,000 in 2003/4| {81
growth to choose PT rather than the car. 74,000 in 2005/6. (NCC 2006).
M3 Improved PT options result in better connectiviy, image C2
and convenience when using Pencouraging modal switch
from the car to PT.
C3
M4 WPL funds business support measuresto encourage Studies show that Travel Planning is effective

tyIo encouraging mode shift (Cairns et al 2004).
Passing the cost of the WPL on to employeed
via parking charges may address the congern
that the WPL is an additional cost to business
and there is evidence that this is taking place
(Dale et al 2014).
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Mechanism
Ref.

Mechanism

Evidence base to support mechanism

Relevant
Contextual
Factors

M5

Direct increase in cost in commuting to work bycar due
to Workplace Parking Charges.Some employers choose
pass on the cost of the provision of these placetheir
employees, thus effectively increasing the costashmuting
to work by car. According to basic economic thedinys
should decrease the demand for this mode of travel.

Evidence from long standing parking space

ttevy schemes in Australia suggests that t

heyt

can contribute towards modal shift (Hamer et al

2009 and Richardson 2010). The Lond
Congestion Charge prompted an initial drog
congestion, although it did

on

w2

later rebound,

possibly due to external economic factors (TfL

2008). A report on the economic and busin
impact of the WPL produced by Pri
Waterhouse Cooper on behalf of Nottingh
City Council (NCC 2005) predicted that
significant number of employers would chog
to pass the charge onto their employees.

ess

Ce

a§4

se

M6

Indirect increase in cost of commuting to work ly car.

WPL causes a contraction in the supply of workplaaeking
resulting in an additional cost to commuting by asipaid for,
non-workplace parking is used, thus decreasingddrmaand
for this mode of travel.

M7

Decrease the supply of Workplace Parking The WPL
prompts employers to ‘ration’ the workplace parkiplgces
(WPP) they provide to employees causing a contnagti the
supply of WPP in places where there is no alteveatupply
so other modes will need to be utilised.

There is evidence that the introduction of

Nottingham WPL has prompted a contractjqR

in the supply of workplace parking placé
(Dale et al 2014).

[h@l

S,
C3,C4

C10

C3
C10
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Mechanism | Mechanism Evidence base to support mechanism Relevant
Ref. Contextual
Factors
M8 Enhanced effect of WPL packageThe combined effect qflt is generally accepted that to be most effecfid
the WPL Package: the WPL, NET Phase 2, the refumesit| Transport Demand Management measures need
of Nottingham Station and provision of Linkbus sees act to be provided in an integrated package (Ison
as a combined package to greater effect than thieidinal | and Rye 2008 and Meek et al 2008).
schemes to encourage mode shift.
M9 Congestion Constraint. The improved PT quality andEvidence from long standing parking space3
capacity combines with the increase in the cosbafimuting| levy schemes in Australia, which also L?Ar
by car to prompt modal shift away from the car dhds| revenues generated to improve PT, suggest that
reduces or constrains traffic congestion. they can contribute towards congest|da’/
constraint (Ison & Rye 2008 and Richardsqig
2010). The London Congestion charge
prompted an initial drop in congestion althoygh
it did later rebound possibly due to exterpal
economic factors (TfL 2008).
M10 Transport demand management effect of the WPL A study by the Core Cities Group showed that

package reduces cost of congestiaim businesses makin
Nottingham more attractive as a business location.

ghe availability of an efficient transport system

is a prerequisite for business location; howe
it is not the most important factor (Core Cit
2006). Nottingham City Council estimate
based on an independent study by WS Atk
that AM peak period congestion costs

ver
es
S,
Kins
the

City’'s economy £160 million pa (NCC 2011

this will manifest as a cost to business in |

),

ost
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Mechanism | Mechanism Evidence base to support mechanism Relevant
Ref. Contextual
Factors
: .- . time, increased transport costs, difficulties| |

M11 Increased PT capacity and efficiency makes Nattgham o 5
more attractive as a business location due to workfce | 26C€SS for quallfled workforce, etc. The 2( Ol%]
mobility. stud_y, carrle(_j out by PwC on behalf |of

Nottingham City Council (NCC 2005), showed
that employers recognised that congestion
represented a cost to them.

M12 Employers choose to pass on the cost of the WRa their| A study carried out on behalf of Nottinghart3, C5
employees via parking management thus mitigatiegtiPL | City Council predicted that a significant
as a cost to business. number of employers would pass on the cost of

the WPL to their employees (NCC 2005)

M13 Increase in cost of operating a business in Notgham. | Studies carried out before and after &5
The WPL charge is absorbed by employers thus mgjaam implementation of WPL show that businesses
additional cost burden on local businesses whisksria| cite this as a key mechanism (NCC 2005 and
reduction in inward investment. Burchell and Ison 2012), although the 2Qd511

study concluded that it was debateable as to
whether they would act on this as the WPL
charge formed less than 1% of turnover [for
most.

M14 Suppressed demand for travel by private car. As| This is the well documented effect of indugedl, C3
congestion decreases, demand supressed by thetgapfactraffic in response to increased road capac&t:y4 c7
the network is released, thus no real congestiarefiieis | (Goodwin 1996), ’
derived.
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Mechanism
Ref.

Mechanism

Evidence base to support mechanism

Relevant
Contextual
Factors

M15

Agglomeration economies.Increased urban density mad€&hese are neo classical economic effects w

possible through a reduction in travel times othia cost of
travel leads to positive gains from agglomeratiame do
increased productivity.

M16

Labour force effects. Improved accessibility leads to
increase in quantity and quality of labour and emsged
productivity improvements. This will also potenljalead to
an increase in wage levels and disposable incoméhe
existing labour pool seeks to use the new transgaions to
maximise their earnings and save on travel costs.

M17

General equilibrium effects. Increased productivity, tim
and cost savings associated with increased PT ity
shorter journey times cause a general economicovepnent
as a new equilibrium of increased economic activgy
achieved. This change may be initiated by M15 aié M

underpin the wider economic benefits frg
transport improvements. Literature, f
example Graham (2007), Combes et al (20
and Hensher et al (2012), supports the w
economic impacts of transport improveme
ilt?y modelling impacts brought about

agglomeration  (Graham  2007), labag
productivity gains (Coombes et al 2008) &
Sgeneral equilibrium effects (Hensher et
2012). Hensher et al (2012) predict t
expected broader economic benefits of
Sydney Northwest Rail Link project frof
credistribution  of  employment  activitie

linked to agglomeration effects, to be an 1
further economic benefit than that shown b
traditional CBA analysis.

together with gains in labour productivity

hich
B
or

0%
)

nts
og;ll
ur
ind

al
he
the
m
S,

8%
y a
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While Table 3.2 describes each mechanism, it isomapt to understand how the contextual
factors itemised in Table 3.1 are likely to impawt these mechanisms. The way the
contextual factors interact with the mechanism#ighly interconnected, i.e. most of the
contextual factors have some impact on the effeotgs of multiple mechanisms. However,

the discussion below highlights the most importaukis.

The revenue raised by the WPL (M1) is dependenthennumber of commuters opting to
switch mode away from the car due to an increasests/reduction in WPP supply (M5, M6
and M7). All four of these mechanisms will, therefobe impacted by socioeconomic factors
(C1) and the National economic situation (C3), ¢hego contextual factors will determine to
what extent employers and employees are prepareloedan the cost of the WPL. The

availability of PT alternatives (C2) is also a facaffecting these mechanisms.

The mode switch to PT options due to Mechanism3 @nd 4 will be influenced by socio-
economic factors (C1) as these will affect the prity for use of different modes. It is
likely that the more deprived the area the gred#ter propensity to use PT. Economic
conditions (C3), including fuel prices (C4), wilsa play a part in the perceived attraction of
different modal choices. In general historic trerfdsm Nottingham show that the less
favourable the economic conditions and the highercost of fuel, the greater the propensity

for the use of PT.

As M8 is a secondary mechanism, recognising thebowed effects of M1 to M7, the

contextual factors affecting this mechanism arestirae as the individual mechanisms.

Congestion constrairarising from the improved PT quality and capacibynbined with the
increase in cost of commuting by car (M9) will beéluenced by temporary reductions in

network capacity arising from roadwork activity (C8long with factors that affect the
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demand for travel by car such as C3, the Nationahemic situation with respect to rising
employment and C7, an increase in population. Glean increase in demand for travel or a
reduction in effective network capacity will incesacongestion and offset benefits from the
WPL Package. Suppressed demand for travel by cd#, Mill also interact with this

mechanism to reduce its effectiveness.

Mechanisms 10 through to 13, which describe howbieefits of reduced congestion and
less car use due to improved PT options encourag@rd investment, will be heavily

influenced by the ‘Nottingham Offer’ to businessasd its competitiveness with other
locations (C5). The more competitive the overalkéofo investors inclusive of the WPL cost,
the more effective these mechanisms will be in mguowards the desired objective of

attracting investment to Nottingham.

M14, suppressed demand for travel by car offsettmgde switch will be influenced by
economic contextual factors C1, C3, C4, C6 and R&it.simply, the higher the disposable
income together with available network capacitye treater the propensity to release this

suppressed demand.

The neo classical economic mechanisms M15 to Mlateréo economic growth stimulated
by improved journey times and accessibility deriyean transport improvements brought
about by M2 and to a lesser extent by M9 congestamstraint and are thus impacted by the

same contextual factors as these two mechanisms.

3.5.3WPL THEORY OF CHANGE M AP
Figure 3.3 presents the WPL ToC Map. This is thgpwtufrom the process illustrated in

Figure 3.2. This was first presented in Paper guiié 1, but has been updated in this section

and enhanced using material from Paper 3 as desdushe end of Section 3.5.1. This WPL
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ToC map is chronological in nature and identifies stages and linkages flowing from the
initial context to the inputs, outputs, outcomesl aventual longer term impacts. It also
shows which outcomes and impacts contribute towtrel$ollowing WPL Objectives. These

are discussed previously in Section 1.3:

WPL_O1 - Constrain congestion in the AM and PM peakods.

WPL_04 - Encourage sustainable travel and modeehoi

WPL_O5 - Enhance the attractiveness of Nottingham lacation for business investment.

The mechanisms of change from Tables 3.2 are megrinto the WPL ToC map. The
mechanisms that have been identified try to balaheeneed for them to be defined and
discrete with recognition, that if they were broldmwn into the smallest units, there could be
double or triple the number. Thus, individual medbms occur at more than one place within
the map. Contextual factors that are relevant atsttheme’s inception are identified within
the background and context box in Figure 3.3. Ttagenous contextual factors which have
changed over the evaluation period (2010-16) anddcanpact on the efficiency of the
mechanisms, are not specifically included in FigBu® but are represented in Table 3.2 and

discussed in the previous Section.
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Background and I Inputs I Outputs I Outcomes I Impacts
Context | | Direct indirect/futhed | Short (2-2 yrs) Medium (2 to 5yrs | 1| Long (5+yrs)
| | | |
- - - - I I I Improved M11, M15, M16, M17 J" Key Impact:
Nottingham is a medium sizeq | | Develop and implement] | | PT improvements implemented as a result of WL | PT options |
English core city with a a WPL scheme throug funding: and Traffic
population of 319,000 in the I | powers provided in the] 1 | «  Net Phase 2 (2 new tram lines) L1 M2 |p] increased congestion mio | |
City and 695,300 in Greate I UK Transport Act 2000. [ . Link bus services connectivity traint || M5 Improve
Nottingham. It ranks 20th ouf : 2 - T COSIE = mie 1P local
i «  Nottingham Station Refurbished o1 M17 ocal
326 Local Authority areas for The aim of this schemd
deprivation. 90% of its GVA is| | | I | I | economy by
eprivation. 90% of its B is to act as a Transpor | A makin
accounted for by the servicq | | pemand Managemen | | M2, M3 M9 | ! g
sectorC1 | measvre I | I I v . I Nottingham a
) i hypothecated  revenuq " more
Congestion costs £160m pa ip for PT improvements. Modal Switch to non-car based mode®4- i
the AM Peak period (NCC I ini I ! I Elizane
2011),C6 P ( I U el TP B I Raise revenue for I | place to live
' PT improvements: M1
Population projected to grow by | £3m scheme | Funding for | 4 x | and- do
p proj 9 A development. M5, M6, M7 business -
9% 2011-2026 (NCC 2011§;7 I I , M4 I M4 1| os
o Implementation Team Linliauess :
Therefore it is necessary t [ | NEToh | Increase in |[" .| Reductionin
constrain  congestion  whilg External legal advice ” EHlS . ] ) the uptake of [] the supply of
increasing the capacity of publig | | e support . businesses o] travel plans Workplace a [l
transport (PT) to accommodatg wishing to developf—| M4 "1 _o4 Parking
growth.C2 | Specialist project | Nottingham workplace travel plans - Places or |
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3.5.4 CHOOSING COMPARATOR CITIES FOR BENCHMARKING INDICATORS
In Section 3.3 the desirability of including anralent of quasi-experimental evaluation within

the overall ToC Approach framework is discussedfailitate this it is necessary to identify
comparator cities to Nottingham to provide a nomd@m control group. It is important that
the cities chosen are as similar as possible taingbiam. Based on size, geography,
demographics, economic structure and transport actenistics, Newcastle, Liverpool,
Sheffield and Leicester were selected. The detajlesdification for choosing these is

presented in Appendix E. The following indicatare available for all 5 cities:

. Journey Time per Vehicle Mile on locally mangedoads in the AM Peak Period
. Public Transport patronage

. GVA

. Number of jobs located within the City

. Net Business births and deaths

The above indicators are fully specified in Table ih Chapter 4.

3.6 SUMMARY

In this Chapter a WPL ToC is proposed based oretigting evidence base from similar
interventions, academic literature and stakeholdgut. This WPL ToC has been
strengthened by itemising and including externaintextual factors and individual
mechanisms based on existing theory which will ldad change. This inclusion of
mechanisms facilitates an understanding of how eaeph along the causal pathway from

implementation to impacts is achieved, as welh&sriming the research required to test their
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operation. To support this approach a quasi-expariah methodology has been outlined

whereby change in Nottingham is benchmarked agaomparator cities.

The next step in the evaluation process is to ifyetiite available indicators that can facilitate
the proposed research and provide metrics agaihgthwprogress towards the three WPL
Scheme objectives and the WPL ToC can be teste@. figxt Chapter outlines the
methodologies used to test the WPL ToC and thukiaieathe impact of the WPL and its

associated transport improvements on traffic caimyeand inward investment.

As the WPL ToC map identifies not just the stargragnt and desired end point on the causal
pathway, as would be the case in an evaluationhmigilies on an experimental or before and
after approach, but all the steps along the rautenables the monitoring to be tailored to
verifying the postulated outcomes and impacts ahestage as well as testing if the
mechanisms that facilitate this are active. Addislly the monitoring must also test the
extent of contextual change which the WPL ToC satgyenay act on these mechanisms to
impact their effectiveness. The subsequent Chagestifies indicators and methodologies

capable of achieving this.

65



4 RESEARCH METHODOLOGIES

4.1INTRODUCTION

In the previous Chapter the ToC approach is shawbet appropriate for evaluating the

Nottingham WPL with respect to its three key schervbgectives. A WPL ToC has been

presented in Section 3.5 which shows how the WPe&xisected to achieve these scheme
objectives and according to the ToC approach, éx¢ step is to test the extent to which these
objectives have been met and thus test the WPL Tad@is Chapter identifies the data

requirements and provides an overview of the metlugies required to achieve this and is,

therefore, split into three sections.

4.2 Indicators of change - Identifies the indicatand evidence available to facilitate Thesis
Objectives 2, 3, 4, 5 and 6 and which can be tséest the extent to which the WPL scheme

objectives have been met and the WPL ToC.
4.3 Data collection methods - The methods requmeassemble the datasets identified in 4.2.

4.4 Methods for attribution Appropriate quantitative and qualitative methodsetst to what
extent observed changes in the indicators are ddogdhe WPL Package elements. These
methods must also take into account the impadie@gekogenous contextual factors identified
in Table 3.1 in the previous Chapter. These metlogiks are key to achieving Thesis

Objectives 5 and 6.

4.2 INDICATORS OF CHANGE

Paper 1, Table 1 and Section 6 identifies an Inmianitoring framework, however this has
undergone significant development since the papersubmitted due to practical experience.
Table 4.1 summarises the indicators that are alailand maps these against both the

objectives of this thesis and the WPL ObjectivasbgeNCC. The choice of these indicators
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was informed by the literature presented in Chaptdihey were also determined by the WPL
ToC and to this end the table identifies which ©@uote, Impact and Mechanism is tested by
each indicator. Thus, the WPL ToC directs the eatédn by identifying what research is
required to evaluate the outcomes and impactseofMRL on each step of the causal pathway
from implementation to longer term impact. Thigaticularly useful in this evaluation as it

may be some time after this thesis is submittedrieahe full economic benefit is realised.

Table 4.1 also identifies which data sources inelaihta for the four comparator Cities
identified in Section 3.5.4. This is important ftribution of cause and effect via the quasi-
experimental component of the evaluation as diszlss the previous Chapter. Indicators
which evidence contextual change are not includetlis table, but are addressed in Chapters

5 and 6 as and when they are relevant.

The base year for the indicators is 2010, the ymefore the commencement of WPL
licencing. However, where available, data for 26@8 been provided for economic indicators
as it is possible that potential investors coulgtehbieen influenced prior to the scheme’s

implementation.
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Table 4.1 Summary of indicators

Nottingham Thesis Tested WPL ToC | Tested WPL | Performance Description of base data Source Comparat
WPL Objective objective | Outcome/Impact ToC Mechanism | Indicators or data
available?
WPL Objective | 2 and 5 Constrain traffic congestion M9, M10, M8 | Journey Time per AM peak period journey Primary No
1 Constrain Vehicle Mile time (decimal mins), on Data
congestion in the NCC congestion monitoring
AM and PM network.
peak periods
2and 3 Increase in the uptake of | M4 Percentage of Percentage of employeeNCC No
travel plans employees coveredcovered by a travel plan at
by a travel plan start of financial year
2and 3 Increase in the uptake of | M12, M13 Number of places Number of WPPs and NCC No
parking management and number  of employers covered by
schemes which pass costs to employers covered by workplace parking
employee — mitigates cost tp workplace  parking management schemes
employer management schemes
2,3and 5 | Reduction in the supply of| M5, M6, M7 Number of Liablg Total number of WPPs for Primary NA
Workplace Parking Places or Workplace Parking which the charge is paid Data
increase in cost of Places

commuting by car

AND WPL acts as a
disincentive to businesses t
locate in Nottingham

AND no need for extensive
parking provision in location
choice due to better PT.
Thus businesses pay little 0
no WPL

=
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Nottingham Thesis Tested WPL ToC | Tested WPL | Performance Description of base data Source Comparat
WPL Objective objective | Outcome/Impact ToC Mechanism | Indicators or data
available?
;lx.)ngesfi:c?:si:atlr?e 5 Constrain traffic congestion M9, M10, M8 | Journey time pefr AM peak period journey DfT Yes
vehicle mile on| time (decimal mins), on A
AM and PM . .
peak periods Iocally_ managed A rqads for wh|ch. NCQ is the
roads in the AM Peak highway authority, this data
period reflects both inbound angd
outbound travel to the City
WPL Obijective | 2 Modal Switch to non-car M2, M3, M5, M6, | Mode share of public Percentage of travel byNCC No
4: Encourage based modes M7, M8 transport at Inner public transport on main
sustainable Area Traffic Cordon | radial routes +tram/rail
travel and mode
choice 2and5 M2, M3, M5, M6{ Local bus and light | Millions of passengers onNCC Yes
M7, M8 rail passenger trams and buses in City and
journeys Greater Nottingham
2and5 M2, M3, M5, M6| Cycling trips Cycle counts at stratedidcNCC Yes
M7, M8 points in City (Index 2010 =
100)
WPL Objective | 4 and 6 Improve local economy by| None, indicative] Employee numbers Number of jobs in the City Bass Yes
5. Enhance the making Nottingham a more| of overall Register and
attractiveness of attractive place to live and | economic Employment
Nottingham as a do business performance bu Survey
location for does not evidence
business 4and 6 causality Gross Value Added | £ Million Office  for | Yes
investment (GVA) for the National
Nottingham City Statistics
Area (ONS)
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Nottingham Thesis Tested WPL ToC | Tested WPL | Performance Description of base data Source Comparat
WPL Objective objective | Outcome/Impact ToC Mechanism | Indicators or data
available?
4 and 6 Business investment| Number of business Invest in| No
enquiries and investment enquiries to NCCNottingham
subsequent successednward Investment team and
subsequent successes
4 and 6 Volume of deals don¢ Square ft. of floor space/ No.Commercial | No
on rental of of deals Estate
commercial Agents
properties
6 M11, M15, M16| Examples of| Qualitative data Primary No
and M17 investment and dist Data

investment decisions
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4.3METHODOLOGIES FOR DATA COLLECTION TO ASSEMBLE
INDICATORS

In this section the methodologies required to cbllhe data identified in Table 4.1 is

detailed.

4.3.1METHODOLOGIES FOR DATA COLLECTION : CONGESTION INDICATORS

Vehicle Journey Time and Vehicle Delay

This data source was initially presented in Pap&ettion 6.2 and is central to Paper 4 and is
thus described in Section 3 of that paper. Joufnee per Vehicle Mile (JTVM) is collated
across sixteen radial routes inbound into Nottinghend in both directions on the main
orbital route the A6514 (the Nottingham Ring Roghe AM Peak period (07:00-10:00) for

cars and light goods vehicles. The total lengtthefnetwork used in this study is 68.2 miles.

This metric is calculated using average journeetgenerated from the Trafficmaster (TM)
satellite navigation system, fitted to many fleed grivate vehicles in the UK. This data
source is also used by the DfT to generate natipnahey time statistics in preference to

other similar data sources.

Figure 4.1 shows the congestion monitoring netwedd for this research. In addition to the
above data, the DfT provide figures based on TMi dat Locally Managed A Roads in the
AM peak period by Local Authority. It should be adtthat this data has two key differences

from the NCC TM analysis:

1. It is two way whereas the NCC data is inbound oekgept for the A6514 Nottingham

Ring Road.

2. The network is different as it includes all A roadsereas the NCC network includes some

B and unclassified roads, but excludes some A redmish are orbital routes.
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It is suggested that this will result in the follio:

1. The DfT dataset will run slower as some of the tatbA roads not included in the NCC

dataset have very low speeds e.g. the A6008 Inimgy Road.

2. The magnitude of change is likely to be less inDfE dataset as the inbound radial routes
which are at or near capacity in the AM peak peaad only require a small increase in
traffic to result in a large increase in journegndi will be offset by the inclusion of

outbound radials which are not at capacity in tihé geak.

Despite these differences this data should brogellgal the same trends and can be used to

benchmark the Nottingham data.
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Given WPL objective 1, “Constrain Congestion in & and PM Peak periods”, there is an
assumption within this research that both peakssarglar in terms of overall congestion
levels and respond to drivers of congestion inséi@e way. To substantiate this assumption
the average total journey times to traverse th@esition monitoring network (See Figure 4.1)
in the AM peak period (7am to 10am) and the PM Feeailtod (4pm-7pm) were calculated
and were found to be 248 minutes and 245 minutgsertively in 2015/16, a difference of
just 1.2%. Furthermore, an examination of data el in Table 4.2 which shows the
factors used to convert the AM and PM peak houwdldo a 16 hour weekday flow
(calculated from the City’'s permanent automatiéfitacounters) reveals that the relationship

between the two peaks remains relatively stable theestudy period.

Table 4.2 Factors used to convert weekday peak hotfiows to 16 hour school term time
weekday average flows

Year AM PM

2011 11.73 11.80
2012 11.96 11.11
2013 11.85 12.28
2014 12.39 12.46
2015 12.83 12.38

Source: Nottingham City Council

These two metrics suggest that both the scalerand in the AM and PM peaks are similar.
The AM peak period was chosen to be consistent thighhistoric practice of both the DfT

and NCC to monitor in this period rather than ie M peak period or both. Thus, data
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supplied by both NCC and the DfT which is used his tThesis for triangulation and
benchmarking refers to the AM Peak only. The Df01@) notes that the AM peak is chosen

to monitor congestion indicators as it is the pggmdien demand is at its highest.

4.3.2METHODOLOGIES FOR DATA COLLECTION : MODE SHARE INDICATORS

The percentage share of people travelling by me¢drmodes of travel is monitored at twelve
sites arranged in a cordon on the main radial sojust inside the Inner Traffic Area of the
conurbation. This is a manual survey conductedoing§ and Autumn in the AM peak period
(7am-10am) for inbound traffic. A classified traffcount is augmented with bus, tram and
multiple occupancy car surveys, together with antoaf passengers exiting Nottingham
Railway Station. The total people movements by meale then be calculated and thus the
percentage of travel by each mode. Clearly, a siwiay from the car and towards public
transport supports the premise that WPL is eithigectly or indirectly, encouraging
sustainable travel and mode choice. These survelysimclude motorised modes as active
modes such as cycling and walking tend to use mifiese routes through the cordon. The
level of cycling is monitored at strategic pointsrass the cycle network in Greater
Nottingham. Continuous cycle count data is obtaiinech automatic counters while monthly
one day cycle counts are carried out at the fixeRTrent crossings. Data is combined for all
sites to produce City/Greater Nottingham figurese§e mode share and cycle metrics are
complimented by total patronage data for bus aah tmodes. This data is the total number
of passengers boarding each mode by quarter ogerltible day. At the end of each quarter
the largest public transport operators (NCT, Tr8atton and Tramlink) supply a detailed
return of their passenger numbers. These get apped between the City, County and other

Authorities on the basis of past surveys. A to@opunt for smaller operators is added at the
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end of each financial year. This data collectioonganised and analysed by NCC as part of

its annual monitoring programme.

4.3.3METHOD FOR MONITORING INWARD INVESTMENT
One of the major concerns about the WPL schemedars the media is that it will drive

employers away from Nottingham. The term inwardestment in this evaluation refers not
just to new investors, but also the effect of th®lWpackage on the indigenous business
population as they make decisions to invest, deshwer relocate. The indicators chosen to

monitor this can be subdivided as follows:
* Macro-economic indicators - Datasets relating eoghneral economic health of the City.

* Local inward investment indicators — Indicatorsatielg directly to individual investment

decisions, even if this data is aggregated.

Papers 1 and 3 utilise the datasets below andthieusnethodologies for the collection and
analysis are presented within these papers. Pag@ection 6.3 provides an overview while
Paper 3, Sections 4.1 and 5.1 discusses the memnomic datasets and Sections 4.2 and 5.2

of that paper discuss the local inward investmedicators.
4.3.3.1Methodologies for data collection: Macro-economicndicators

The number of jobs (employees) in Nottingham This metric is supplied by the Office for
National Statistics (ONS). It is collected by thasBhess Register and Employment Survey.
The data shows a snapshot in September of a dartigear, so it will exclude the majority of
seasonal jobs. This data source may also includiesgeee of over estimation when analysed
by area due to national business HQs in Nottinglegustering all their national jobs in
Nottingham. However, this could be equally truethe other Cities, thus the official ONS

figures are now accepted in this evaluation.
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Economic output - Gross Value Added (GVA) is a measure of economitpwuwhich
provides the total value of goods and servicesymred in an area. GVA is related to the more

commonly used GDP as follows:
GVA + Taxes on products - Subsidies on productses&Domestic Product (GDP)

As taxes are not collated at a local level, GVAhs normal indicator for tracking regional
economic output. The annual time series for GVAoaal authority level is supplied by the

ONS.

4.3.3.2Methodologies for data collection: Local inward investment
indicators

These indicators are intended to track the levelimfestment and de-investment in
Nottingham. Up to the end of 2014, Nottingham C@puncil maintained an Inward
Investment Team dedicated to working with employetarested in investing in Nottingham.
This team supplied the data for this part of thelMé&aluation. From 2015 onwards this
function was re-organised and the Inward Investniegam was replaced by Invest In
Nottingham, an arms-length organisation controllgd NCC. Unfortunately, this change
resulted in a disruption to the supply of this daa this has made the economic evaluation

of the WPL more difficult.

The level of inward investment enquiries -The Inward Investment Team maintained a
record of the level of enquiries which they recdivihe number of those which ended with
successful inward investment and the additional leympent that was generated. It is
considered that tracking this data year on yedrheilindicative of the level of investment in
the City. However, it should be noted that thisd$ a complete record of inward investment

and applies only to cases known to the NCC Inwaveédtment Team.
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The volume of deals done on commercial property irNottingham - This data was
supplied by commercial estate agents via the Ngithtm Office Review (Lambert Smith
Hampton, 2014) and expresses the number of deals dod the floor space concerned in
each deal, thus enabling an annual figure to beutzkd. It is considered that this metric is

indicative of levels of inward investment.

4. 4AMETHODS FOR ATTRIBUTING CHANGES TO INDICATORS TO
THE WPL PACKAGE

As discussed in Chapter 2 an evaluation requiressaassment of to what extent the change
observed in the indicators can be attributed toirbervention which is being evaluated. In

this Section the methodology for achieving thisiladition is discussed.

For the indicators related to congestion theretlaree principal methods which have been

used to achieve attribution:

1. Benchmarking indicators against the 4 Comparatbe€iLeicester, Sheffield, Newcastle
and Liverpool. This is only possible for indicatosiere comparable data is available.

The detailed methodology and results are providgdhapter 5, Section 5.2.7.1.

2. Time series modelling which takes into account exagis external contextual variables
and tests the correlation between variables reptiegethe introduction of the WPL and

the levels of congestion. This is fully describedPiaper 4 and Chapter 5, Section 5.2.7.2.

3. A survey of commuters which asked those who hav&ckad mode away from the car
why they have done so. Clearly, each case whesehts been due to reasons linked to
the WPL package provides attribution of cause dfette The detailed methodology and

results are provided in Chapter 5, Section 5.2.7.3.
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For indicators which track the economic and inwengestment performance, attribution is
tested firstly by benchmarking the macro-economdidators against the Comparator Cities
(This research is described in Section 5.3.3.1) aadondly by examining individual
investment and dis-investment decisions (see Sedi®d.3.2). This data explores the
reasoning behind important investment or de-investrdecisions that have been managed by
the City Council’s Inward Investment Team. It giveas understanding of the causal factors
which influence these decisions, including the rplayed by improving public transport
options and the WPL. While the number of the exaspécorded will not be suitable to track
trends in business investment or disinvestment tieeyprovide evidence as to what factors
have caused the patterns observed in the othakiloward investment indicators. This data

source is discussed in Paper 3, Section 5.2.

Officers within the Nottingham City Council’s Inndtnvestment Team were provided with a
pro-forma for capturing examples of investment siecis and this is included in Appendix F.

There are a number of issues concerning this daighwequire consideration:

1. The examples have been compiled based on the ascotiNottingham City Council
officers responsible for handling each relevanttmt’. These officers were responsible

for negotiating and assisting each investor ormigstor.
2. ltis necessary to anonymise the examples for rsasbconfidentiality.

3. The examples supplied represent major investmermisidas and de-investment

decisions, as well as all cases where WPL is @ited factor in the decision.

4. 1t is recognised that this indicator does not pmesecomplete dataset, but it seeks to

provide relevant examples to demonstrate attributio
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4.5CONCLUSION

In this Chapter an overview of the data and metlumgies used for this EngD research is
provided. This supports the monitoring of changentbcators relevant to the three key WPL
objectives and the WPL ToC. These methods will Endhesis Objectives 2, 3 and 4 to be
met. Methods to achieve attribution of changed&sé indicators to causal factors, including

the WPL Package, have been specified thus faailgathesis Objectives 5 and 6.

The research undertaken utilising this methodol@ggetailed in Chapter 5 together with
findings which address Thesis Objectives 2,3,4,5 & Where necessary additional
methodological detail is provided in chapter 5 sot@ integrate methodology and findings
where the research method is complex and the tdigigible, the time series analysis being
an example of this approach. This research alseesdo test the WPL ToC to see if the

desired Outcomes and Impacts have been realisexpasted.
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5 THE RESEARCH UNDERTAKEN AND KEY FINDINGS
5.1INTRODUCTION

Chapter 5 details the research carried out ovecdliese of the four year EngD. Firstly, the
research in this Chapter evidences and discussegeb to the indicators chosen in Chapter 4
to measure the impact of the WPL and its associatddic transport (PT) improvements on
congestion mode share and inward investment. Secomdassesses to what extent those
changes can be attributed to the WPL and its as®ocpublic transport improvements. This
Chapter is split into 2 main Sections; Section Bekscribes the research and findings
concerning the impact on congestion and mode shdriée Section 5.3 concerns the impact
on inward investment. There is then a final Sec¢t®d, which summarises the research and
findings for both congestion, mode share and inwavéstment and the linkages between
these outcomes and impacts. The research pregsarited Chapter can thus be used to assess
if the observed changes to the chosen indictorasmeould be expected, given the WPL ToC
presented in Chapter 3, once any relevant exogerousextual change has been taken into
account. Throughout this Chapter references areemaldere appropriate, to Papers, 3 and 4

which contain key research relevant to the thdsjsabives.

5.2IMPACT OF WPL ON CONGESTION AND MODE SHARE:
RESEARCH AND FINDINGS

In this Section the research carried out to prowael analyse time series data which
measures congestion and mode share is presentetthians followed by an account of the
research carried out to determine to what extesgelthanges are attributable to the WPL and
its associated PT improvements. This Sectiongethes, facilitates Thesis Objectives 2, 3,
and 5 and enables an assessment as to what elkxéelVRL has met its objectives with

respect to congestion constraint and mode shiftMZA. and WPL_04).
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The individual indicators, how they map against WiBL Objectives, the objectives for this
thesis and the data collection methodologies agsgmted in Chapter 4, Section 4.2, 4.3 and
Table 4.1. However, Journey time per Vehicle Mibelay per Vehicle Mile and Liable
Workplace Parking Places metrics required additianalysis to produce a time series. The
research undertaken to achieve this is describlavbia Sections 5.2.1 and 5.2.2 and Paper

4.

5.2.1 RESEARCH UNDERTAKEN TO PROVIDE TIME SERIES DATA FOR JOURNEY
TIME PER VEHICLE MILE (JTVM) AND DELAY PER VEHICLE MILE
(DVM)

As discussed in Chapter 2 Section 2.3.1 the chossrics to monitor congestion are JTVM
and DVM. Chapter 4, Section 4.3.1 explains the aVenethodology for collecting this data.
In this Section the additional analysis requiredénerate these time series is described. This

research is also detailed in Paper 4, Section 3.

From 2010 onwards Trafficmaster GPS journey tim@dfrom a satellite navigation system
widely used in vehicles in the UK, has been supplie Local Authorities by the UK

Department for Transport (DfT).

For this study congestion is measured inbound emthin radial routes into Nottingham and
on the main orbital route (A6514 Ring Road) in bditections in the AM peak period (7am-
10am). Figure 4.1 shows the congestion monitorietyvark. Night time reference journey
times needed to generate DVM are averaged acregeetiod 02:00-05:00. Multiple years are

required due to data sparsity issues.

This dataset renders an average journey time foh éak on the UK Ordnance Survey

Integrated Transport Network in each 15 minutequehy date.
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The following formula was used to calculate JTVMdaDbVM from the raw Trafficmaster

data for a given time period:

l
AT = () I/
1-n
l
ANJT = () NJT)/n

JTvM = Z(((A]T/60) « FL)/(SL/1609.3 % FL)) * (SL/NwL)

1-n

s
DVM = Z((((A]T - ANJT)/60) * FL)/(SL/1609.3 * FL)) * (SL/NwL)
1-n

JTVM = Average Journey Time per Vehicle Mile
DVM = Average Delay per Vehicle Mile
AJT = Trafficmaster average journey time for indwal time period on each date
NJT = Night time Trafficmaster average journeyaifor individual time period on each date
AJT = Average AM Peak Period Journey Time in sesond
ANJT = Average Night time Journey Time in seconds
S = segment

[ =ITN link
FL = total flow in the AM peak period
SL = Length of Segment
NwL = Total Network Length

Each value rendered for each 15 minute periodeste¢d as 1 observation, regardless of the

actual number of vehicles from which the figure wasived. This is because the observations

within each period will not be independent of onether where the link is close to capacity.
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Bespoke MS ACCESS applications were developed tpubithese two metrics based on

guidance from the DfT (DfT 2009).

5.2.2RESEARCH UNDERTAKEN TO PROVIDE TIME SERIES DATA FOR THE
NUMBER OF LIABLE WORKPLACE PARKING PLACES (LWPP)

This is an important metric as it highlights chaste employer behaviour and is indicative of
key mechanisms of change M5, M6 and M7 which exrphgiy the quantity of WPP provided
should decrease and thus enable a standalone ifnpaccthe WPL on congestion. There is
no one time series which spans the before and @détévd, although data is available from the
2010 Off Street Parking Audit (OSPA) which was anptete survey of LWPP prior to
implementation, and WPL and monthly licencing d&tam the commencement of the

scheme. These allow a time series to be synthesised

Unfortunately, the OSPA surveys prior to the comoeement of WPL licencing, do not
provide complete data for total WPP which incluégsmpt employers, thus the quantity of
LWPP is used as a continuous variable. LWPP areeattfas those parking places which are
liable to the full WPL charge and are not exempsuisject to a 100% discount. The research
that was undertaken to assemble a time seriehi®mietric is fully described in Paper 4,

Section 3.

5.2.30BSERVED CHANGES TO CONGESTION |NDICATORS
In this Section the findings with regards to TheSigjectives 2, and 3 are presented. These

aim to monitor changes to relevant time series ic&n be used to test the WPL ToC with
respect to the anticipated impact on congestion rande share. An assessment has been
provided as to what extent they have moved in theztion expected given the WPL ToC and

the WPL Objectives.

84



Table 5.1 shows three time series which evidengedongestion, as measured by JTVM, has
changed between 2010/11 and 2015/16. The threglamrin which the two new tramlines
(NET Phase 2) have been constructed are preseloiegsae data for the whole congestion

monitoring network. The full dataset is provideddppendix G.

Table 5.1 Summary of principal annual time series dr congestion in Greater
Nottingham

From To Trafficmaster Data
Route 2010/11 | 2011/12] 2012/13 2013/44 2014/15 201%/16
A453 (Full|  Bartonin City 4.24 390 | 469 | 533| 533| 240
corridor) Fabis Centre

Nottingham City

Rd Centre 3.42 3.29 3.62 4.76 3.78 3.35
A6005 Chilwell
A52W M1 City
(Full Junction 25 centre 3.39 3.15 3.67 4.30 3.79 2.94
corridor)
All routes

on

congestion NA NA 3.38 3.28 3.45 3.76 3.78 3.69
monitoring
network

Source: Nottingham City Council, Trafficmaster

Across all routes, an initial drop in congestion2@l1/12 was followed by a year on year

increase in the following three years until a difgtl in 2015/16.

The tram corridors have seen a steeper rise inestiog than the wider congestion
monitoring network since 2011/12, as one would ekpeith peak period lane closures
associated with the construction works for NET Rh2asthe Ring Road Major Scheme and
the A453 improvement. However, these works conduitbe2014/15 and in 2015/16 there

was a fall in JTVM.
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While the three years of increasing congestion daylpear to be contrary to the WPL ToC,
the WPL package was implemented within a periodoainomic growth and disruption to the
network due to the above works, so consideringetiies contextual factors, it is not entirely
unexpected. The literature presented in Chaptenoivs that these two contextual factors
would normally increase traffic congestion and dohlave obscured any impact of the
introduction of the WPL. The importance of this twxi is tested in Paper 4 and is discussed

in Section 5.2.7.2 of this Chapter.

5.2.40BSERVED CHANGES TO M ODAL SHARE INDICATORS
The WPL ToC Map (Chapter 3 Figure 3.3) suggestisahg congestion constraint is enabled,

at least in part, by a mode shift away from thiggte car towards more sustainable modes,
due to enhanced PT options and a reduction in dpelg of WPP (M2, M3, M5, M6 and

M7). The methodology for obtaining mode share éatiescribed in Chapter 4 Section 4.3.2.

Table 5.2 presents the matching datasets for mode sand person movements in Greater
Nottingham. This is monitored at 14 sites arranigea cordon on the main radial routes just

inside the Inner Traffic Area (ITA) of the conurlmat.

Table 5.2 AM inbound peak period modal share datadr the ITA cordon

Metric Route 2010 | 2011| 2012 2013 2014015

% Public A453 Clifton Lane 35.9( 33.00 26.3 19.p 2%.855

Transport

Mode Share [ A6005 Abbey Bridge 15.1| 16.4 123 10j8 9.2 4§43

of motorised

traffic at the | Be82 Vernon Road. 68.3 665 660 653 77.20.6

ITA Cordon

(Excludes . ¢ - s

LGVs/HGVS) All routes weighted average 35.4 36.5 35.4 34p 85.37.0
Weighted average inc. rail trips 37.9 38.8 38.4 3r.| 38.6| 40.6

Persons Rail passengers exiting Nottingham Station2732 | 2431| 2589 2584 28238968
Total people movements all motorised mocFes 6837236869 67439 67834 64879 70368
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The modal share data for 2016 was still being aéid at the time of submission.
The PT mode share time series can be summaridetdoass
1. Arise from 2010 to 2011.

2. A period of levelling off between 2011 and 2014.tM# this period, 2013 saw a sudden
drop of 1.4% which was reversed in 2014. It iskmaiwn whether this is data anomaly or

due to a real world cause.

3. In Autumn 2015, the proportion of people travellibg PT crossing the Inner Traffic
Area cordon, jumped by 2%, driven by both a growthravellers using Nottingham
Station (as evidenced in Table 5.2) and the openinthe two additional tram lines.
Thus the PT mode share is now over 40% for the finse. Table 4.6 shows that, in
2015/16, following the opening of these two newntrines, public transport patronage

increased by almost 1.5 million passengers compar2d14/15.

4. In general the three corridors containing the tferes show a decline in 2013 due to a
change in integrated ticketing arrangements anddteeiption due to the roadworks
followed by an increase in subsequent years. Ouvd&@lA453 corridor hasn’t seen a rise
in mode share of PT over the study period as tladirdyof this link has seen an increase
in cars which has offset the additional PT patrendige to the new tram line. The A6005
has seen a large increase in 2016 due to the aeviirie. The B682 with its existing tram
line has also seen a large rise in 2014 but faltkbn 2015, but is still higher than prior

to 2014.

The total people movements across the ITA cordage@detween 67,400 and 69,400 2010
to 2013. However, 2014 shows a 4.4% fall in the beinof people crossing the cordon, but

there is no evidence to suggest a cause for tluaeMer, this then rebounds to over 70,000
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in 2015 driven by an increase in people exitingtidgham Station and extra tram patronage
on the two new tram lines. Table 5.3 presents ttmeual total Public Transport (PT)

patronage data for Greater Nottingham.

Table 5.3: Public transport patronage in Greater Natingham

Year Passengers (millions)
2010/11 75.90
2011/12 76.21
2012/13 74.13
2013/14 74.95
2014/15 75.58
2015/16 77.03

Source: Nottingham City Council

The annual total PT patronage for Greater Nottinghdemonstrates a trend generally
consistent with the mode share time series. Howe@t2/13 saw a fall in PT patronage
which coincides with the period following changesda to Nottingham City Transport’s
Easy Rider City Card travel card and integrated tielketing arrangements in December
2011, neither of which included tram travel beya@ start of 2012. This effectively

increased the cost of travel on the tram.

There is thus little conclusive evidence that theoduction of WPL has impacted the mode
share of PT on the ITA cordon prior to the operdfdNET Phase 2. However, the 2015/16
data shows a significant increase with historichhigvels of PT mode share and patronage
and this directly coincides with the opening of NPhase 2 which is part funded by the

WPL.

The mode share data for the ITA cordon does ndudeccyclists. The level of cycling in

Nottingham is expressed as an index with 2010 b&@dty This is based on counts across the
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cycle network. There has been a 34% increase ite dyips in Nottingham in the study
period. When this index is applied to the 3.5% icygrimode share suggested by the UK 2011
Census, an increase from 3.0% to 4.1% in mode stameicated. Although this may reflect
the boom status of cycling as a sport it is neweds an encouraging trend and also

corresponds with the introduction of the WPL.

The increase in cycling from 2010 and in PT modeeifiollowing the opening of NET Phase

2 would be expected given the WPL ToC.

5.2 5| DENTIFY CHANGES TO EMPLOYER BEHAVIOUR RELEVANTTO T HE
OBJECTIVES OF THE WPL PACKAGE

Objective 3 of this Thesis identifies the needecord changes to employer behavior relevant
to the WPL Objectives 1 and 4, i.e. congestion mode share. Three important behavioural
changes amongst City employers have occurred asudt rof the introduction of the WPL

which will contribute to the objective of constraig congestion in the peak periods. These

changes are evidenced and discussed below.

Supply of Liable Workplace Parking Places (LWPP) 4n Section 5.2.2 the construction of

a timeline for LWPP was discussed and this is piteskin Figureb. 1.
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Figure 5.1 The supply of liable workplace parking faces

LWPP shows an initial fall of 17.5% prior to thdroduction of the WPL and a subsequent
more gradual fall to around 75% of its 2010 levdlsis demonstrates that employers have
reduced their supply of LWPP in reaction to the WRither as a response to a decline in
demand from their employees due to increased oost, order to reduce their liability. This

is in accordance with the WPL ToC as it is indieatihat Mechanisms M5, M6 and M7 (See
Table 3.2), which all rely on a reduction in LWP&pply, are operational and thus should
contribute to congestion constraint. M12, wherebg tost of the WPL is passed on to

employees, will follow on from this to offset thest to business, M13.

Workplace Travel Planning - This has increased by 18% since the introduatiaine WPL.

Although this is a modest increase, it should ¢buate, when combined with other elements
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of the WPL package, to congestion constraint vialhmaaism M4 which refers to mode switch

due to workplace travel planning activities.

The number of LWPP covered parking management schees which pass on the cost of
the WPL to employees -Table 5.4 shows that the number of places coveyegaboking

management schemes has increased in the period@Q036.

Table 5.4 LWPP covered parking management schemeshigh pass on the cost of the
WPL to employees

2013 WPPs in liable employers 2016 WPPs in liabdamployers
All 26449 24895
Parking Management 10281 13342
% of all WPPs 38.9% 53.6%

There is no data for the 2010 baseline, howeverCitye Council’s Travel Planning Team
estimates that less than 1% of all WPPs in Notanghvere covered by parking management
schemes at that time. Despite the lack of beforta,dhere can be little doubt that the
introduction of WPL has acted as an incentive twooluce formal parking management
schemes, whereby the cost of WPL is passed ontdogegs. Notable examples of this are
the University of Nottingham, Boots and Nottingh&ity Council, three of the City’s biggest
employers, all of whom have introduced schemesesthe introduction of the WPL. This
change in behaviour is important with respect ® dperation of the WPL ToC, as firstly it
will enhance the TDM effect of the WPL as a staodal scheme (M5) and secondly,
employers examining Nottingham'’s “package” as @@l locate will be able to see that the

cost of WPL, M13, can be offset, thus assistindiWitPL Objective 5 via M12.
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5.2.6 SUMMARY OF CHANGES TO CONGESTION AND M ODE SHARE INDICATORS
While a consideration of context and attributioressential and is addressed in the next two

Sections, the following conclusions can be drawmfthe above monitoring.

An initial drop in congestion in 2011/12 was folledvby a year on year increase in the
following three years until a slight fall in 20186/1This is not what would be expected
given the WPL ToC, however, data on contextual diagctis required before any

conclusion can be drawn.

JTVM has increased more on routes impacted by roddnassociated with construction
of transport improvements, suggesting that thisugison may be obscuring any

beneficial effect on JTVM of the introduction ofthVPL.

Mode share of public transport showed little growtior to 2015 when NET Phase 2
was completed. However, it did increase to over 40€the first time in 2015 driven by

additional tram users on the two new tramlines amdncrease in the use of heavy rail.
An increase in the PT mode share is the outcomeata@ within the WPL ToC and is a

pre requisite for achieving the longer term impafatongestion constraint.

An increase in the uptake of workplace travel plagrand parking management schemes
which pass on the cost of the WPL to employees,baoed with a 25% reduction in the

supply of WPP, should contribute to congestion trans.

5.2.7ATTRIBUTION AND CONTEXT: RESEARCH TO I DENTIFY THE |MPACT OF

THE WPL AND ASSOCIATED PT IMPROVEMENTS ON LEVELS OF
CONGESTION AND M ODE SHARE

This Section builds on the monitoring describe&ettions 5.2.3 and 5.2.4 to provide a more

detailed consideration of contextual factors whiah impact on the mechanisms of change

identified in Chapter 3 Table 3.2 and to show tatwxtent changes to congestion and mode
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share indicators can be attributed to the compsnehthe WPL package. This facilitates
Objective 5 of this thesis. There are three re$eantions that were undertaken to achieve

this:
1. Where data is available indicators were benchmaakgdhst the four comparator Cities.

2. A statistical analysis was carried out on the impdche introduction of the WPL as a

standalone measure. This work is detailed in Péper

3. 2000 Nottingham commuters were surveyed in lat&6207ask if they had changed their

normal main mode of travel to work since 2010 ahslp, why.

These three strands can then be combined to rencenclusion regarding the impact of the

WPL Package on congestion and mode share.

5.2.7.1Benchmarking indicators from Nottingham against Conparator
Cities to account for context and attribution

The DIT publishes data on JTVM on locally managedRéads, thus Nottingham can be
benchmarked against the Comparator Cities. Thiaseéatdiffers from the Trafficmaster
metric developed specifically for this researchthas networks are not the same and the DfT
data applies to both in and outbound traffic, hosvethe overall trends should be similar.
Figure 5.2 presents the results from the bespoéiysia of the Trafficmaster data against the
DFT time series. The DfT time series was discordghafter 2015 as part of a review of DfT
congestion indicators. The replacement indicatoickvis delay is not yet available at a local

authority level.

It should be noted that it is not valid to comptire absolute values of JTVM in each City as
the morphology of the road network is differenesch City with significant variations in the
types of route and relative proportions of high @& speed routes. Nottingham City has

very few high speed routes on the A road network.
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Given the disruption caused by the constructionksjoit is encouraging that Nottingham

performed similarly to other Comparable Cities dgrithe period up to 2014/15.

More recently, as these roadworks were progressilidled as the schemes neared
completion, there have been some positive shiftsisindicator. Between July 2014 and July
2015, Nottingham was the only Core City in Engldaadobserve a reduction in JTVM on

Locally Managed A Roads in the AM Peak Period. sThail occurs in the period where the

above mentioned construction works ended. Thigriahe level of congestion means that the
overall rise in congestion since 2010 has beentless that observed in Leicester, Sheffield
and Newcastle. Liverpool took a policy decisiorl auspended their bus lanes in October

2013 and has a general policy presumption of pmgidapacity enhancements to the road
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network (See Appendix H) and this may explain the browth in JTVM compared to the

other Cities.

The bespoke Trafficmaster analysis for this Thaesisws the same trend as the DfT time
series, but the magnitude of change is greatevoitld seem reasonable to assume that the
presence of outbound links in the DfT dataset hdsuéing effect on the overall indicator as

peak period congestion tends to be tidal.

There are two important contextual consideratidmsyever, regarding the 2011-15 period.
Firstly, the key PT intervention of the WPL packa®ET Phase 2, was only opened in
August 2015, thus mechanisms M2 together with M8,itnproved PT options encouraging
mode switch and M8, the combined effect of the wh@lPL package, have only had the
opportunity to effect change as suggested by thé. W&C since that date. Secondly, the
construction phase of NET Phase 2, the dualing®#453 link road to the M1 and the Ring
Road Improvement scheme were all taking place sanabusly between mid 2012 and 2014
and caused significant traffic congestion on roumethe South, West and North side of the

City (C8). This is evidenced by Figure 5.3.
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Source: Nottingham City Council

It is concluded that the disruption caused by thestruction phases of NET Phase 2, the Ring
Road improvement scheme and the dualing of the Adbige their commencement in the
summer of 2012, distorts the overall journey tinee pehicle mile figure for Nottingham
between mid 2012 and mid 2014. The eastern rahidiottingham, which are isolated from
the impacts of these works, can be used to showera nealistic pattern of change for this
metric and demonstrate a similar change in thaibgeio that in Sheffield, Leicester and

Newcastle.

It is acknowledged that roadworks due to capitaestiment will be ongoing in some of the
other Comparator Cities, however, as evidencedomextual information regarding TDM

interventions in the Comparator Cities in Append#ixthis is not on the same scale as in
Nottingham which, if the dualing of the A453 is limded, invested in close to £1 billion of

transport improvements in the study period.
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It is concluded that the changes to JTVM in Nottiagn broadly correspond to expectations
given the WPL ToC, once these changes are benckmhagainst the Comparator Cities and
important exogenous contextual factors are takdn account (see Table 3.1). These
contextual factors are the improving national ecoitcsituation (C3) and the disruption due
to roadworks (C8) both of which provide upward gres on congestion. This conclusion is

supported in the research outlined in Section R2ater in this Chapter.

Data for the Comparator Cities with respect to mslulgre is available, however, the methods
of collection differ considerably and it was coresigld that meaningful benchmarking was not

possible. However comparable bus patronage dateaitable and this is presented in Figure

5.4.
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Figure 5.4 Bus patronage in Nottingham and Comparar Cities (indexed to 2010/11)
Source: DfT Public Service Vehicle Survey Bus Stiais

Figure 5.4 shows that Nottingham has seen a smsallim bus patronage since the 2010/11

base year, while other Comparator Cities have pagonage fall.
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Given the context of changes to the tram tickeangingements discussed in Section 5.2.4
and a background of declining bus patronage figuregher Comparator Cities, this dataset
is positive with regards to the congestion constraibjective and would be expected

according to the WPL ToC.

The level of cycling activity is expressed as asexiwith 2010 being 100, the baseline year.

The results for Nottingham and its Comparator €itiee shown in Table 5.5

Table 5.5: Cycling trips — Nottingham City and Comgrator Cities (Index 2010 =100)

Data
Area/Yr 2010 2011 2012 2013 2014 201b
Notes

Cycle
Counters
network

Nottingham 100 115 115 124 133 134

City*

12hr
Cordon
Sheffield* Counts
Calendar
Year

100 103 91 88 NA NA

Cycle
Newcastle** Counters
network

100 115 127 NA NA NA

12hr

Cordon
Leicester** Counts
Calendar 100 128 144 108 125 145
Year

Combined
cordon and
Mersey Travel counter 100 NA 116 134 NA NA
ITA* network.,
quoted in
LTP

Source Data: * Provided by LA as shown, ** ProvidgdLA — indexed by NCC

From the data available, Nottingham shows a strgmogvth in cycling compared with

Sheffield.
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While Merseyside ITA (Liverpool) and Newcastle hal®own a higher growth in cycling
than Nottingham this has come from a lower leveleafsting cycle usage than in
Nottingham as evidenced by the 2011 Census Travéldrk data in Table 5.6. Leicester
has outperformed all the other four Cities withpext to growth in cycle trips by

combining the largest increase with a relativeyhhbase mode share in 2011.

Table 5.6 Mode share of travel to work by bike: Ndingham and Comparator Cities

Area/Yr % Travel to work by bike
Nottingham 35
Sheffield 1.7
Newcastle 2.7
Leicester 3.6
Liverpool 2.0

Source ONS: 2011Census Data

Given the context discussed above the rise in aygdgle in Nottingham is in accordance with

the WPL ToC

5.2.7.2Time series modelling to attribute changes in Delager Vehicle Mile
to the implementation of the WPL

Additional evidence concerning attribution is pied by research detailed in Paper 4 which
uses a time series model to determine the impattieofVPL on congestion as a standalone
intervention. Importantly, the technique enables iinpact of the exogenous variables that
can impact on congestion, as identified in thediigre review in Paper 4, Section 2, to be
taken into account. This research thus accountsefevant contextual factors and provides a
statistical link between the WPL and a reductionongestion which demonstrates attribution

of cause and effect.
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Paper 4, Section 2, also details the various miypels that could have been chosen and their
strengths and weaknesses. A Prais-Winsten regressialel (Prais and Winsten 1954) was

chosen as it is the most parsimonious model forpaloie of correcting for autocorrelation.

This approach requires a dependent variable, aeperntent intervention variable and
relevant independent exogenous variables to befigaecThe morphology of these variables
and data quality determines both the final formttef model and the quality of the output,
therefore, a full understanding of these is requifkhis is fully discussed in Paper 4, Section
3. Additionally, the research undertaken to assertti® dependent variable and intervention
variable is also described in Section 5.2.1 and2%Pthis Thesis. The basis for choosing the

independent exogenous variable is also fully disedsn Paper 4, Section 2.
Table 5.7 summarises these variables

Table 5.7 Variables included in Prais-Winsten Regrgsion Model

Variable Type of Type of variable Reference
variable

Delay per Vehicle Milg Dependent Congestion indicator Paper 4 Section 3
(BVM) Thesis 5.2.1
Liable Workplace Parking  Independent Continuous interventipn Paper 4 Section 3
Places (LWPP) variable representing the .

introduction of the WPL Thesis 5.2.2
Monthly total rainfall Independent Exogenous explany variable Paper 4 Section|3
Working Age Populatior Independent Exogenous explanatory variaple Pafection 3
minus Total Benefit
Claimants
Index of road work activity Independent Exogenoxslanatory variable Paper 4 Section 3
Fuel price Independent Exogenous explanatory variaple Pafection 3
Season Independent Exogenous explanatory variable aperR Section 3
Public Transport patronage Independent Exogenoplaiextory variable Paper 4 Section 3
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In order to specify the model it was important tmsider the potential relationship between
these variables in order to arrive at a testabjeothesis. These potential relationships are
discussed in Paper 4, Section 3. Figure 5.5 shioevdeépendent and independent intervention

variables plotted against one another with theduction of the WPL noted.
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Figure 5.5 Delay per vehicle mile and workplace wding places

The following hypothesis was tested by this redeaased on the data in Figure 5.5:

The fall in LWPP from 2010 to early 2012 has cdnited to the observed reduction in DVM

from late 2010 to mid 2012.
A Prais-Winsten regression model with AR(1) disturbe was employed as shown below:
yt = a + Xt + yInLWPP, + 6,,Dt + €t

where,yt is the value of DVM, the dependent variable,deriodt (in this case week tX is

a k vector of continuous explanatory variables sarhavhich are loggedLWPP is the
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continuous intervention variable that is expecdfluenceDVM, D is an m x 1 vector of
categorical/dummy explanatory variabless white noiseg, y andé are appropriately sized

vectors of parameters to be estimated.

In this model, the errors are assumed to followsa-brder autoregressive AR(1) disturbance

as shown below:
&t = pgt—l + et

Wherep (-1<|p|<1) is the autocorrelation coefficient, amdis independent and identically

distributed with zero mean and a constant varia2ce

The results are fully presented and discussed atidde5 of Paper 4. Overall the model

diagnostic statistics proved it was fit for purpose

« The model goodness-of fit, the adjus®fis 0.62 which is very good for this type of

model.

* An F-value of 42.9 with probability close to 0 showatthoverall, the model applied can

statistically significantly predict the dependeatiable.

* The Durbin-Watsond-statistic of 2.04 demonstrates that the model hasessfully
compensated for serial correlation present in thg dy applying the Prais-Winsten

transformation.

Having established the model is a good fit to tladan examination of the regression
coefficients can be undertaken. These are presantedper 4, Section 5, Table 2. The model
output shows that LWPP has a statistically sigarftampact on DVM. Thé-statistics angb-

values for LWPP show that there is less than a B&nhee that the co-efficient predicted has

occurred by chance, i.e. the variable is statidyicagnificant at the 95% confidence level.
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The co-efficient is positive, thus a decrease engbantity of LWPP would have resulted in a
reduction in congestion if all other variables wkept constant. The elasticity for DVM with

respect to LWPPis calculated as 0.55.

The following exogenous independent variables &e statistically significant with respect

to having an impact on delay:

Road Works Index - as the level of road work attiincreases, DVM increases.
* Average Minimum Temperature- as temperature deese&VM increases.
* Bus patronage- as bus patronage increases, DVMralseases.

* Working age population minus out of work benefidiclants (WAP-OWB) - as this

metric increases, DVM increases.
* Fuel Price - as fuel price increases, DVM decreases

* Additionally, the season is shown to be relevanthwautumn and winter shown as

significant with respect to delay.

A detailed discussion of these results is presemeSection 6 of Paper 4, including some

important limitations of the research. These litmoias can be summarised as follows:

* It was necessary to interpolate weekly values foumber of the variables, including the
continuous intervention variable LWPP. It was nosgible to derive weekly values for
Gross Value Added (GVA). The working age populatmmus the number of those
claiming out of work benefits (WAP-OWB) is thus dsas a more directly relevant

macro-economic indicator.

! The elasticity of DVM with respect to LWPP is aalated by using the ter

‘<|$‘<>
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* Finally, it is recognised that, in utilising the VRAOWB to represent the economic driver
for demand for travel, the assumption is that, otte¢ 5 year study period, the
demographics of the WAP remain sufficiently simisr as not to change the overall

propensity to choose any given mode of travel.
Paper 4 draws the following important conclusiasf the above research:
The results of this research confirm the hypothesis

The fall in LWPP from 2010 to early 2012 has cdnited to the observed reduction in DVM

from late 2010 to mid 2012.

This demonstrates that M9, congestion constraiatisre. This represents a time saving for
the last quarter of 2013 of just under 15 secoretsvphicle mile, or 1,146 days across the

network in 2013.

Of the independent variables included, the numbbgpeople of working age who are not
claiming out of work benefit and the levels of reaxk activity are shown to have the most
impact on DVM. While LWPP (i.e. the introduction thfe WPL) is perhaps less influential
than these variables, it does, nevertheless hsté an important impact and thus contributes
to congestion restraint. These results show thiaitewhe WPL contributed to the reduction in
DVM observed in 2011, further ongoing beneficialpewat has been obscured by external
explanatory variables, particularly the high levefsroadwork activity from 2012 onwards
and economic growth, i.e. WAP-OWB. This is thetftisie that such an analysis has shown a
statistical correlation between a parking basedspart demand management measure and

traffic congestion constraint.
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5.2.7.3 The Commuter Survey

While it may be possible to make some assumptiomearning the likely causes of mode
shift based on the WPL ToC the most direct metloogstablish causal attribution is simply to
conduct a survey to ask commuters if they haveckd mode and why. With this in mind a
need for such a survey was agreed amongst stalkeholthis research is therefore the third
method for considering the attribution of changetl® indicators selected to monitor
congestion levels and mode shift. It aims to atteb to what extent observed mode shift is
due to the WPL package by sampling commuters oh paade of travel and asking if they
have switched mode since 2010 and if so why. Theareh compliments that detailed above
in Section 5.2.7.2 as mode shift is, accordingh@®WPL ToC, a pre requisite for congestion
constraint in a period of economic growth. It absgands the consideration of attribution
beyond the WPL as a standalone scheme to incledettter WPL Package elements and is

thus an integral part of achieving Thesis Objeclve
Survey design

The method of delivery for this survey was a migtof direct interview or self-completion

questionnaires (either completed online or retutmegdost).
The Survey sample

While it is recognised that some form of randomofability) sampling of commuters is

desirable (lacobucci and Churchill 2010), thisas$ possible due to the following constraints;

1. No sampling frame available - lack of any datasketh® population to form a

sampling frame.
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2. Not all businesses will co-operate with workplaesdd surveys of car users.

3. ltis considered that an expert ‘judgment approdCiisnall 1997) is a more sensible
way of selecting a representative sample of busices in particular, but also

participatory businesses.

Thus, the sample is a non-probability sample basea population defined as commuters
within the Nottingham City area travelling in theMAand/or PM peak periods. This is
stratified by mode of travel with a sample beingetafrom commuters using the following

modes:
1. Car
2. Bus
3. Rall
4. NET Line 1
5. NET Lines2 &3

6. Cycle

The method by which each stratum is surveyed Wit practical reasons, need to be tailored
to that mode. Having a mix of direct interview agedf completion methods for gathering this
data is unavoidable and it is recognised that tlelebe some response bias where self
completion is adopted. However, self completion weasnly used for car users via online
workplace questionnaires and should not affectvigracity of the broad findings for this

mode. The issue of bias is considered on a modedue basis within the account of the data

collection methodology presented below.
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The final sample size for commuters on each modesen in Table 5.8.

Table 5.8 Sample Size for the Commuter Survey

Travel mode Survey Method Sample
Bus Interview 496
Rail Interview 311
Car E Mail/ Interview 584
NET Line 1 Interview 290
NET Lines 2&3 Interview 719
Cycle Interview/Paper self-completion 168

The methodology for each mode was as follows:

Data Collection Methodology

Car — As a roadside interview survey could not beifiest due to cost and the traffic
disruption generated, it was decided that survegiagusers at the workplace was the best
method to obtain the required data for this modean ideal situation one would randomly
select businesses within strata based on locatiwh kausiness characteristics. However,
approaching businesses randomly and asking fostasse in such an endeavour, without a
prior contact with Nottingham City Council, was rfetasible. Thus businesses from three
business parks already engaged in a European fupagelct to deliver workplace travel

planning were used and infilled with cases elseeherthe City where the employers are
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known to either the City Council’'s WPL team or fhvel Planning Team. Although some
direct interviews were conducted on the businesksptne employers surveyed elsewhere

used an online questionnaire to minimise disruptiothe working day.

This sampling regime was necessitated by pradiiedlfunding considerations and there is an
assumption that the bias due to a) the presenééodfplace Travel Planning activities and b)
geographical location has a sufficiently small iipan the propensity for commuters to
switch to the car that it does not compromise thaad conclusions concerning car users
generated by this research. It is likely that tbasons for an individual to switch to the car
from some other mode are such that the travel pignis unlikely to be a factor in that
decision. The geographic locations of the threenass parks would seem to be reasonably
representative with NG2 being located close to @iy Centre, the Science Park is just
outside the Inner Traffic Area Cordon and NottinghBusiness Park lies on the north west
edge of the City. The latter is relatively poorgreed by public transport while the NG2 Park
lies both on the new tram line and within walkingtdnce of City Centre transport hubs. The
Science Park is located to the west of the Cityteeadjacent to Nottingham University and
is also well served by bus and tram links. In additto these three business parks, all
businesses for which the Workplace Travel Plante@gn have contact details were asked to

participate in the survey, however, only six agreed

Bus/Tram/Rail — Commuters on these modes were surveyed by divecview at selected
bus and tram stops and at Nottingham Railway Stagairvey staff were briefed to approach
commuters at random to avoid case selection bias.blis stops and services were chosen to
gather data primarily from Linkbus passengers, h@nyesome non-Linkbus services were
included so that all sectors of the City were repreed. Tram stops were selected in

consultation with the NET Phase 2 evaluation teaivetrepresentative for each corridor.
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Cycle —While cyclists were asked to engage in face t® fenterviews, if they declined
because they did not have time, they were giveneld sompletion questionnaire.
Unfortunately, some response bias will thus be aitiable, but should be diluted when
combined with the interview generated data. Thevesudocations were chosen based on
practical considerations such as safety and atralastopping points and so that all major

cycle corridors into the City Centre were covered.
Questionnaire Design

As discussed previously, the method by which edchtusn was surveyed, for practical
reasons, was tailored to that mode and thus a kespgestionnaire for each mode was used.

These are presented in Appendix I.

The questionnaire design was screened to try tanmsa bias due to the wording of
individual questions and question sequence efféci, problems commonly associated with

questionnaire design (Chisnall 1997).

A key design consideration was how to formulateghestion which asked why respondents
had changed mode. This is question 14 in the cuesire for bus, cycle, rail and the

workplace (car), question 15 for Net Line 1 andsfuoa 12 for NET Lines 2 and 3.
There were two principle elements that were comsitien the design of this question:

The Dimension — this is a term used to describe a set or ‘batt attitudes chosen to

represent issues requiring research (Brace 2010batfery of 16 appropriate statements
giving potential reasons as to why individuals gt switch mode were arrived at by cross
referencing established dimensions from other N2&et surveys together with consulting

with internal stakeholders.
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These were as follows:

1. Change of workplace

2. Change of home address

3. Employer removed access to parking at work

4. Increase in cost of parking at work

5. Improved bus service

6. Deterioration in bus service

7. New tram line opened

8. Improvement in quality of cycle lanes/storage/iities
9. Deterioration in quality of cycle lanes/storageitities
10.Improvement in rail service

11.Deterioration in rail service

12.Wanted to do more exercise

13.Change in family circumstances/health issues
14.Shorter journey time

15. More reliable option

16. Other — please specify

Some of these statements were mode specific, tluisahh were included in each
guestionnaire. The statements provided the oppityttor respondents to select each element
of the WPL Package. 3 and 4 relate to the WPL impdule 5 relates to the enhanced

Linkbus services. 7 relates to NET Phase 2. 8 watdsofor the effects of WPL funded
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workplace travel planning and related cycle infiraxgture grants and finally, 10 relates to the
improvements to Nottingham Railway Station. To dvquestion bias negative options, 6, 9

and 11 were also provided.

The Scale- this is the nature of the measurement usedsigras value to the respondent’s
response to each attitude statement in the dimengiacobucci and Churchill 2010). A
semantic scale of 1 to 5 (with 5 being very impotri@nd 1 being of little or no importance),
was adopted for this survey. This form of scale maserred over the Likert Scale (Chisnall
1997) as it avoids ambiguous and, in this caséitithg wording inherent in a Likert Scale.
While a Constant Sum Scale (Brace 2010) was aiteadtwas considered overly complex

for respondents given the number of statementsamimension.
Data Analysis

Unfortunately, due to the requirement to allow edst one year after the opening of NET
Phase 2 to pass before conducting this researehjdta only became available in January
2017, well into the writing up of this Thesis. Henonly a summary of the initial analysis is

presented, but this data will be further evaluateidllow up work.

The 16 statements contained in the dimension destrabove can be grouped into broader

categories to indicate causality for the following:
» The WPL scheme
* The WPL Package transport improvements
 The WPL Package as a whole

Additionally other non WPL related categories ckso de identified
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Table 5.9 below summarises how the statementsrarged to indicate causality. They are

colour coded for clarity and to relate them to¢harts in Figure 5.6
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Table 5.9 Groupings of statements into categoriegtabuting reasons for mode switch

Possible responses to question for reason foermaep

Grouping of reasons into categories which attritmatiese of swap (colour coded for charts in Figuég 5

Non Car Modes

1 Change of workplace Other

2 Change home address Other

3 Employer removed access to parking at work

4 Increase in cost of parking at work

5 Improved bus service WPL funded schemes Other

6 Deterioration in bus service Other

7 New Tram Line opened WPL funded schemes Other

8 Improvement in quality of cycle lanes/storageliies WPL funded schemes Other

9 Deterioration in quality of cycle lanes/storagelflities Other _
10 Improvement in rail service WPL funded schemes Other

11 Deterioration in rail service Other

12 Wanted to do more exercise Other Other

13 Change in family circumstances/Health Issues Other

14 Shorter journey time

15 More reliable option

16 Other Other/allocated to one of the above Other/allocated to one of the above
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The data has been analysed by identifying commuotersach non car mode who have switched to
that mode from travelling to work by car after tféJanuary 2010. The results from the question
asking the respondents to rank the importance efg¢hsons for this choice were then analysed to

reveal to what extent the WPL Package influencati¢hoice.

A sample of car users was also surveyed usingame snethodology and this data is also included

in the analyses.
This analysis produced two metrics.

1. The number and percentage of respondents scorangb4or at least one statement indicating
the WPL and/or WPL Package PT schemes as a reasomofie swap - This analysis utilises
the categories presented in Table 5.9, althoughhisrmetric the ‘shorter journey time/more
reliable’ category has been included within the Wiahded scheme category, provided a
change in origin and/or destination (O&D) hadn’ebendicated as an important cause for the
change of mode. This metric is presented for the_\&® a standalone scheme, WPL funded
schemes, and the WPL Package as a whole. In arddlotv for the differing sample sizes, a
weighted average across all five modes is therutzkxd to give an estimate of the percentage
of commuters travelling on sustainable modes whe Isavapped away from the car, at least in
part, due to the WPL Package, i.e. they have scatrdelast one reason for swapping which
relates to the WPL Package as 4 or 5. This analgsiaon car modes is presented in Table

5.10, while Table 5.11 presents the data for corersuising the car.

2. The percentage of the total score for the categqgiesented in Table 5.9 attributing causality
for mode change to car and non-car modes. For deanighe sum of all scores for all the
statements indicated as of relevance by bus comsgtame to 100 and there were 4 bus
commuters scoring ‘increase in cost of parking atkiw5 and 3 scoring ‘increase in cost of
parking at work’ 4, then the category referringlie WPL would have a total score of 32 out of
100 or 32%. The category ‘Other’ was attributedcare of 4. This analysis is presented in

Figure 5.6.
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Table 5.10 Number and percentage of respondents st 4 or 5 for at least one reason applicable tche WPL package

WPL  Funded
Schemes WPL Package
WPL (Statements (WPL+WPL
(Statements 5,7,8,10,14 and Funded Weighted
3&4) 15) Schemes) Mode Split Weighted average
based on average scoring 4 or 5
Sample o o o o o o A N o o % annual scoring 4 or 5 | due to WPL
swapping o 8 N > o8 _cZ> N > o 8 _cz> o 8 S| Respondents monitoring due to WPL Package
Total away from| g = 5| = 5 ~= o = | swappedtoor | divided by scheme across| across all
Mode Sample | car <@ o <@ o <@ <@ from car 100* all modes* modes*
Cycle 168 45 7 4.2 15 8.9 22 13.1 26.8 0.04
Bus 496 80 27 5.4 12 2.4 36 7.3 16.1 0.63
NA
Tram 1 290 51 8 2.8 14 4.8 21 7.2 17.6 0.13
Tram 2&3 719 212 2 0.3 164 22.8 165 22. 29.5 0.07
Train 311 65 11 3.5 12 3.9 22 7.1 20.9 0.13
All 1984 453 55 2.8 217 10.9 266 13.4 22.8 4.4 8.6

* The weighted averages are based on mode s@id1% for people crossing the Inner Traffic Area dor inbound in the AM Peak period, cycle count daid people
alighting at Nottingham Station — (see section’3Lfor further details on mode split monitoring)

115




Table 5.11 Number and percentage of respondents spgng to the car since 01/01/2010

Total Sample swapping to

Mode % Respondents swapping to the car
Sample car

Car NCC 379 98 25.9

Car Non NCC 205 48 23.4

Car All 584 146 25.0

Table 5.10 reveals that, of those commuters sudie328% have swapped to bus, tram, train
or bike from car. Across these modes, a weightedame of 8.6% of respondents have stated
that at least one reason facilitated by the WPLkage is important in making that decision.
4.4% have stated that at least one reason relatedet WPL as a standalone scheme is
important in making that decision. Of the WPL pagkalements the two new tramlines are,
not surprisingly, the most successful in attractogimuters away from the car with 29.5% of
users surveyed saying they previously used theTdase findings demonstrate that, while
not the dominant reason for commuters swapping dwaay car, the WPL and its associated

transport improvements are playing an importarg nolsuch decisions.

However, Table 5.11 reveals that a quarter of tliaseusers surveyed have switched to the
car since 2010. The sample of car users containgidpsoportionate number of responses
from Nottingham City Council (NCC) employees, thitable 5.11 shows the results for NCC
and Non NCC respondents separately. It is notettheresults are similar for both sub

samples.

This data suggests that there is strong suppresadnd for commuting by car (M14) which
is released, either as the disposable income avithdhls increases, or as and when road

space becomes available due to the WPL packagepgirgmndividuals to switch away from
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commuting by car. This is strong evidence that mmassm M14 is active and potentially

obscuring the congestion constraint benefits oML Package.

Figure 5.6 presents the percentage of the totakdoo the categories presented in Table 5.9
and generally supports the above conclusion tlaM#PL Package is playing an important
part in effecting mode shift away from the car, that it is not the only or dominant causality

in the majority of decisions.
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The charts for cycle, train and bus users all ol similar pattern with the grouping ‘Other’
scoring at over 50%, while WPL Package related grms occupy between one third and
one half of the total score. The role played by WW@L as a standalone scheme is

substantially more important amongst bus users fibratnain or cycle users.

The chart for NET Line 1 is similar to that of tmausers, however, for NET Lines 2 and 3
which only opened in 2015, WPL funded transport roepments account for 73% of the
score. This is not surprising given that, by défom, users must have previously used another

mode.

It is interesting to note that scores for the aa& @dominated by Other and Shorter journey
time/more convenient, this seems to reflect theadbrattraction of that mode compared to

other options.
The following important conclusions can be dravwonirthis research:

1. 8.6% of those currently using sustainable mode® hagicated that the WPL Package

has played an important part in their decisionvtesaway from the car.

2. The data suggests that this causality is split mbudp0/50 between the PT/cycle
improvements and the WPL itself with a weightedrage of 4.4% of commuters on
sustainable modes switching from the car in pae @ either an increase in the cost of
parking at work, or the removal of parking at woflhe sample sizes are such that a

scheme by scheme analysis is not viable.

3. This research provides attribution of cause andcefbetween observed changes in the
indicators relating to congestion and mode shifispnted in Section 5.2.6 and the WPL

Package.

119



4. Additionally, this research provides evidence thappressed demand for commuting by
car, mechanism M14, is operating and is obscutiegcbngestion constraint benefits of

the WPL Package.

5. These findings cross validate the findings preskmeSection 5.2.7.2 which show that a

fall in LWPP will result in a reduction in DVM, adither factors being equal.

6. A more detailed analysis of this data set is reglir

5.2.7.4Summary of Attribution and Context for Congestion and Mode
Share

The three research actions here provide good esgd#mat the WPL Package is having an
impact on the WPL objective of constraining traffiongestion in the peak periods and

effecting mode switch away from the car.

Firstly, the benchmarking of JTVM in Nottingham aga four Comparator Cities shows that,
despite considerable disruption between 2012 add 2e to the construction of the major
transport improvements, Nottingham has shown ardoate of growth than three out of the
four Comparator Cities in the study period. Thiglisven by a slowing of the rate of growth
of JTVM in Nottingham since 2014, while growth conied at a steady pace in the other
Cities. This coincides with an increase in PT melare since the opening of NET Phase 2.
Nottingham is also the only City of the five thaashshown a growth in public transport

patronage in the study period indicating that M2jrecrease in PT capacity, is active.

Secondly, the time series modelling undertaken @edented in Paper 4 has demonstrated
that the WPL has had an impact on traffic congastind contributed to an initial fall in
DVM in 2011/12. This research also demonstrates #my further benefits have been
obscured by road work activity linked to the constion of transport improvements and by a

growth in the working age population who are in éayment.
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Finally, a survey of commuters has demonstrated 6% of those currently using
sustainable modes have indicated that the WPL Igachkas played an important part in their
decision to swap away from the car since 2010. Tmsvides attribution for changes

observed to mode shift and thus congestion to tR& Wackage.

Thus, it is concluded that the changes to indisatelating to congestion and mode share are
moving in the direction suggested by the WPL Tofigeothe exogenous contextual factors
are taken into account. The evidence presentddsrSection demonstrates that these changes
can reasonably be attributed at least in partéo/PL Package. Arguably, to fully confirm
that the WPL ToC is operating as expected, it wdnddlesirable to see a larger magnitude of
change. One possible reason for this could be sappd demand for travel by car, M14,
which would be an important area for further reskaEvidence presented in Section 5.2.7.3

supports the operation of this mechanism. Thisssussed more fully in Chapter 6.

5.3IMPACT OF WPL ON INWARD INVESTMENT: RESEARCH AND
FINDINGS

In this Section the research carried out to prowae analyse time series data which
measures inward investment and wider economic itepgadetailed and this is followed by
an account of the research carried out to deternonevhat extent these changes are
attributable to the WPL and its associated PT im@mwents. This Section, therefore,

facilitates the Thesis Objectives 4 and 6 and diaweesearch in Paper 3.

5.3.1DATA SETS TO FACILITATE AN ASSESSMENT OF THE LEVEL OF INWARD
INVESTMENT IN NOTTINGHAM

This Section discusses the time series data alanelfich facilitate Objective 4 of this thesis

and provides an assessment as to what extent gweyrhoved in the direction predicted by
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the WPL ToC and thus the progress towards WPL @ibg&, enhance the attractiveness of

Nottingham as a location for business investment.

The basket of indicators available can be splib inigh level macro-economic indicators

available from the Office for National Statistic®NS) and local inward investment specific

indicators.

5.3.1.1 Macro-economic Indicators
Table 5.12 Number of employees and GVA in Nottinghra

N
20
°3
Number of employees based in City administrationahrea o3
D
City
2015
2009 2010 2011 2012 2013 2014 | (Prov-
isional)
JObs. based in 188,500| 193,900 194,000 202,000 205,000 207{600,3005 11.0
Nottingham
GVA for
Nottingham 7,546 7,786 7,922 8,011 7,942 8,512 8,81p 13.2
(x 1,000,000)

Source: Nottingham City Council from the ONS Dec 2016
The two macro-economic time series presented ineTali2 show contradictory trends, with
the number of jobs showing strong growth throughitat study period, while there is a
marked slowing of growth in GVA in 2012 and a fall2013. Despite strong growth in GVA
before and after this period this is not what wobkdexpected given the WPL ToC. This is

discussed further in Section 5.3.3.1.

5.3.1.2 Local Inward Investment indicators
There are two time series which have been useddisaiors to gauge the level of inward

investment in Nottingham.
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Enquiries to the Inward Investment Team and subsegent successes Nottingham City

Council had an internal team (up to 2015) dedicavedorking with employers interested in
investing in Nottingham. Table 5.13 shows liénel of enquiries to NCC’s Inward Investment
Team and subsequent successes which realised amteatment. This is not a complete

record of inward investment and applies only taeesdshown to the team.

Table 5.13 Enquiries to the Inward Investment Teanand subsequent successes

Year Enquiries No. of successes % Successes Joleated
2008/09 91 3 3.3 360
2009/10 156 5 3.2 85
2010/11 110 2 1.8 85
2011/12 146 5 3.4 65
2012/13 175 9 51 1100
2013/14 176 18 10.2 304
2014/15 189 9 4.7 303

Source: Nottingham City Council

There is no evidence to suggest that the levelitbiere inward investment enquiries or
successes has fallen since the introduction ofAtRé in 2011/12. Indeed, while one must be
cautious in the absence of any counter factual dataeaningful benchmarking, it appears
that 2012/13, 2013/14 and 2014/15 were the bessgpace the credit crunch and subsequent
recession in 2008/9 for attracting inward investinémfortunately, it was not possible to

obtain reliable data from 2015/16 onwards due tmtarnal re-organisation within NCC.

New commercial property rentals in Nottingham —As discussed in Chapter 4, Section
4.3.3.2 and Paper 3, Section 4.2, a healthy comahgmmoperty sector is symptomatic of a
buoyant inward investment. Thus, the volume of rrewtals for commercial property in

Nottingham has been chosen as an indicator forrohweestment. This data was supplied by

commercial estate agents and shows the numbemofargal agreements and the floor space

123



concerned in each deal, thus enabling an annuakfigp be calculated. Table 5.14 shows this

data.

Table 5.14 New commercial property rentals in Nottigham

Floor space Sq. Ft Year Number of new rentals
251768 2011 42
241900 2012 43
190789 2013 50
NA 2014 NA
469364 2015 51
391271 2016 77

Source: Nottingham Office Review

The data shows that the numbers of new rentals siergar in 2011 and 2012, but rose in
2013, 2015 and 2016. The total floor space declbetdreen 2011 and 2013, but rose sharply
in 2015. The increase in the number of rentalsecdl activity in the market by small and
medium sized enterprises. A growing important cctot@ factor for this indicator is a
scarcity in the supply of large properties (C11J #ims drove down the floor space metric in
2012 and 2013 before rebounding strongly in 201®s€ local investment indicators suggest

that the additional cost of the WPL (M13) is nopewting on the level of inward investment.

5.3.2SUMMARY OF DATA DESCRIPTION AND MONITORING FOR |INWARD
INVESTMENT

The two principle macro-economic indicators for gndeconomic benefit, jobs and GVA
(Table 5.12) are contradictory and thus requirghr analysis. The time series for jobs
supports the economic growth anticipated within\#eL ToC, while the decline in GVA in

the years immediately following the introductiontbe WPL is contrary to the WPL ToC.
GVA shows strong growth before and after 2012/13ctwisuggests this anomaly may be

caused by a one off economic shock, rather thagaamg policies such as the WPL. This

124



issue is addressed in more detail in Section 8.3The time series for these two important
macro-economic indicators are thus inconclusivén wiispect to confirming or refuting the
operation of mechanisms M11, whereby enhanced Rfir&ctive to investors, or conversely
M13, whereby investment is inhibited due the cdsihe WPL. The neo classical economic
mechanisms, M15 to M17 would result in an increaseGVA and employment in
Nottingham if they were operating as expected &and these results are also ambiguous with
respect to this. These mechanisms are more longitenature and as economic data is not
yet available for the period after NET Phase 2 wasned in August 2015, one would not

expect to see them operational at this time.

There is no evidence from the local inward investmedicators that the cost of the WPL is
inhibiting inward investment as these indicatorevgta strong growth in the years after the
introduction of the WPL. This suggests that M13hivitthe WPL ToC is not active to an

extent whereby it is significantly hindering progse¢owards WPL Objective 5.

5.3.3ATTRIBUTION AND CONTEXT: RESEARCH TO IDENTIFY THE IMPACT OF
THE WPL ON LEVELS OF | NWARD INVESTMENT AND THE WIDER
EcoNomy

In this Section, benchmarking and examples of itmest decisions are utilised to understand
if positive changes to the indicators relating navard investment levels and employment

noted in Section 5.3.1 can be attributed at leapait to the WPL Package.

This research is described in Paper 3 and hasupated in Section 5.3.1 of this Chapter. In
this Section the relevant indicators are, wheresiptss benchmarked against data for the
Comparator Cities to attempt to take account ofonat contextual factors and, in part, to
provide attribution of the observed changes to\WieL Package. Paper 3 also presents a
number of examples of investment and dis-investrdestsions, including an assessment of

factors which drove those decisions. This dataseviges further attribution of cause and
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effect of the WPL Package. Paper 3 then draws ltegetll the above evidence and
triangulates it to form a balance of probabilitynclusion regarding the impact of the WPL
Package on levels of inward investment and the medenomy. In this Section the research
contained in this Paper is updated and the comriasare summarised.
5.3.3.1Benchmarking of Macro-economic Indicators

In Section 5.3.1.1 the time series for the two @ple macro-economic indicators, jobs
located in Nottingham and GVA are presented. Iis thection this data is benchmarked

against the Comparator Cities.

Figure 5.7 presents the time series for the nurabgrbs in Nottingham and the Comparator
Cities. The number of jobs in Nottingham increabgdl1% between September 2010 and

September 2015, which compares favourably wittsttuation in all four Comparator Cities.

250,000 -

230,000 -+ \/\___/’— — | eicester
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% 210,000
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g on Tyne
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Figure 5.7 Numbers of jobs located in Nottingham ath Comparator Cities
Source: Nottingham City Council (NCC) from the Office National Statistics (ONS) 2016
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In addition to the jobs data presented above, Pap&ection 5.1, Table 4 shows that the
employment rate data broadly agrees with the jatg, dvith Nottingham seeing the highest

rate of growth amongst the Comparator Cities sgtrd/11.

Table 5.15 Gross Value Added (income approach) augent basic prices comparator
cities and England (x 1,000,000)

NN NN

2015 50| 29

City 2009 | 2010 | 2011 | 2012| 2013| 2014 . “z | 9“8
(provisional) 2 2

(0] (0]

N N

o (@]

= =

Tyneside | 15,044 15379 16,239 16,649 16,866 17388224 185 | 8.1
Liverpool | 10,837| 10,435 10,019 9,961 10,093 10,618,907 45 | 81
Sheffield 10,160 10,254 10,342 10,740 10,862 11,038,300 10.2 | 4.0
Nottingham| 7,546 | 7,786| 7,929 8,011 7,942 8512 @381 13.2 | 11.0
Leicester | 5,923| 6,030, 6,217 6,578 6,725 7,113 7,473 |23.9 | 11.1

Source: ONS 2017

Table 5.15 shows there was a slowing in GVA groiwthNottingham in 2012, followed by a
decline in 2013. However, Leicester, Tyneside armekffeld show continuous growth
throughout the period. Nottingham shows growth 2% between 2010 and 2015 which is
better than Liverpool and Sheffield, but worse thaicester and Newcastle. However, since
2013, growth in Nottingham has exceeded that ino#ifler Comparator Cities, except

Leicester which is only 0.1% higher.

This poor performance in growth in 2012 and 2018as what would have been expected
given the WPL ToC and, therefore the causality melihe poor GVA performance in 2012
and 2013 requires further consideration. Table Si€sents the two Macro-economic

indicators alongside other relevant data to aisl discussion.
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Table 5.16 Summary of macro-economic indicators foNottingham

Year GVA Jobs Jobs exc. recruitment Public Sector Jobs
2009 7,546 190,700 170,700 64,000
2010 7,786 193,900 174,400 67,000
2011 7,922 194,000 169,800 62,300
2012 8,011 202,000 168,700 61,900
2013 7,942 205,000 168,200 62,300
2014 8,512 211,900 173,200 62,800
2015 8,816 215,300 178,000 62,800

Source: ONS 2017

While the metric of jobs based in Nottingham isame¢d in this thesis as it is a key standard
macro-economic indicator, there is some concernN&ingham City has a disproportionate
growth in national jobs linked to employment agescand thus some of those jobs are not
necessarily based in Nottingham. Indeed the jabe series with these jobs removed does
more closely coincide with the GVA data and showteeline in jobs between 2011 and 2013
as illustrated by Figure 5.8. This decline in jaltso coincides both in timing and scale with a

reduction in public sector jobs.

180000 8900

178000 // —+ 8700

176000 / 8500

174000 8300 Jobs exc

recruitment

172000 /\/ 8100 agencies
170000 7900

/ ——GVA
168000 / 7700

166000 T . . T . . 7500
2009 2010 2011 2012 2013 2014 2015

Jobs
SN

GVA (x 1000,000)

Figure 5.8 GVA and jobs based in Nottingham time sees Source: ONS 2017
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A closer examination of where the reduction in GV&l (Table 5.17) shows that the
reduction is almost all attributable to a reductiorprofits in 2012 and then in remuneration

of employees in 2013.

Table 5.17 Nottingham City GVA by category 2010 t@015

Category 2009 2010 2011 2012 2013 2014 2015
Compensation of Employees| 5,007 5,259 5,242 5,474 5,352 5,558 5,800
Mixed Income 193 187 197 228 231 252 258
Rent 576 554 599 616 594 621 603
Non-market Capital 235 233 248 254 245 257 270
Holding Gains 6 -46 -40 -16 -18 0 -1
Gross Trading Profits 1,398 1,446 1,531 1,304 1,393 1,668 1,719
Gross Trading Surplus 23 26 24 25 20 29 29
Taxes 132 147 134 142 140 145 155
Subsidies on Production -25 -20 -14 -15 -15 -17 -18

Source: ONS 2017
The decline in public sector jobs appears to haygacted Nottingham harder than the other

Comparator Cities as shown in Table 5.18.

Table 5.18 Public sector jobs in Nottingham and Coparator Cities

Area 2009 2010 | 2011 | 2012| 2013 2014 2015%23‘:"{‘2@
Leicester 55,400| 56,700| 57,100 | 57,100| 58,000| 60,000 | 62,800  0.71
Nottingham 64,000 67,100 62,400 61,900 62,400 @R/862,800|  -7.75
Liverpool 94,000| 88,200 87,300 86,200 84,100 82,6@@,300|  -2.27
Sheffield 81,200| 80,100 80,10 84,600 84,400 87,166,000|  5.62
Newcastle upoj 64,000 | 64,800 65,900 68,290 70,700 69,00 68/800 25 5.

Source: ONS 2017

Given the above discussion it is possible to araivitne following hypothesis
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Hypothesis: A large drop in public sector employmien2011 resulted in a reduction in
profits in 2012 and this resulted in a decline mmoyee compensation in 2013. In 2014 this
shock had worked its way through the system andvtbraesumed in line with the

Comparator Cities.
The time series data supporting this hypothessiismarised in Table 5.19 below.

Table 5.19 Summary of hypothesised linkages betwe@bs and GVA, cause and effect

Time 2009 2010 2011 201p 2013 2014 2015
Series
Jobs All (exc. RA) 170,700 174,400 169800 168,70068,200| 173,200 178,000
Public Sector 64,000 67,100 62,400 61,900 62,400 ,8062| 62,800
GVA All 7,546 7,786 7,922 8,011 7,942 8,512 8,816
Gross Trading 1398 1,446 1,531 1,304 1,393 1,668 1,719
Compensation of 5007
Employees 5,259 5,242 5,474 5,352 5,558 5,800

Source: ONS 2017

It is recognised that testing this hypothesis ertglily may not be possible and is outside the

scope of this thesis.

It is relevant to note that the other City to exgece poor growth in GVA is Liverpool which
also experienced a high level of public sectorlgdses. Liverpool had the highest reduction a
year earlier than Nottingham and its GVA also statb decline a year earlier. This evidence
from a Comparator City tends to strengthen the bekween a decline in GVA and public

sector job cuts.
There are three main conclusions to the above sk,

1. The causality of the Nottingham’s poor GVA perfomoa in 2012/13 remains unproven
and requires further research. It is recognisetlitimaay not be possible to assign a cause

for this with any degree of certainty.
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2. Notwithstanding the above, there is no evidencalter the conclusion contained in
Section 5.3.1.1, i.e. that it is unlikely that W&PL is the cause as GVA shows strong
growth before and after 2012/13 relative to the jparator Cities which suggests this
anomaly may be caused by a one off economic staiblerthan on going policies such

as the WPL.

3. Given the evidence presented above, it is postibt®nclude that the most likely cause
is an economic shock caused by a disproportiorahection in public sector employment
resulting from the Coalition Government’'s austeniglicies in response to the 2008

financial crisis, however, further research wouddrequired to confirm this hypothesis.

A time series showing the percentage change imaltence of businesses VAT registered in
each calendar year is presented in Paper 3, Se&ibn Table 6. This provides a
supplementary indicator that can be benchmarkethsigthe Comparator Cities. Business
Births and Deaths may not be a direct indicatoittierWPL due to the propensity for the data
to be skewed towards small businesses which dopagtthe WPL; however, it may be
indicative of the extent to which Nottingham isratting businesses due to the transport
improvements the WPL package provides. The anabfsikis data in Paper 3 suggests that
Nottingham City is “rebounding” more slowly thanretlsurrounding areas and most of the
Comparator Cities, following a significant slump2009 when the whole of the UK was in
recession. However, this conflicts with the data dmployment which shows Nottingham
recovering, if anything, faster than the other Camafor Cities. Additionally, it is noted that
Nottingham City shows a relatively strong perforimann 2012 and 2013 compared with

Greater Nottingham, suggesting growth has beenerdrated in the City area.
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In summary, Nottingham shows a relatively stronggrenance in terms of job creation when
referenced to the Comparator Cities, while theasitun concerning economic output is more
ambiguous.

5.3.3.2Inward Investment Examples

While the above benchmarking hints at attribution demonstrating differential change
between Nottingham and the Comparator Cities, thim mechanism for the attribution of the
movements in the inward investment indicators dised in Section 5.3.1.2 is based on the
examination of examples of inward investment deaisiin Nottingham (see Section 4.4 and
Paper 3, Sections 4.2 and 5.2). Table 5.20 presentexamples of employers who have
either, moved into the City, or who are existingigenous employers who have chosen to
consolidate to premises within Nottingham ratheanthrelocating elsewhere. Table 5.21
presents five examples of employers who have mawmgdof Nottingham. It should be
stressed that this is the sum of all relevant exesngnown to NCC up to January 2015.
These examples represent all the large employeose(rthan 200 jobs affected) that are
known to Nottingham City Council who have movedinout of the City between 2010 and
2015, regardless of the relevance of either impitgweblic transport provision or the WPL.
Smaller employers were only included if improvedlputransport provision and/or the WPL

was a factor in the decision.
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Table 5.20 Summary of examples of major inward inv@ments

Type Improved |Size ol Stated Notes
PT a factor |employer |[reasons fo
decision

New business to the City Major Medium Closeto |[Moved to Nottingham desp
suppliers, other options elsewhere
access to Nottinghamshire, the UK, al
workforce, PT|Europe. Good PT access to
connectivity |(was an important requireme

thus car parking and the W
became a minor consideration

New business to the City Notatpll Large |[Close tqAccess to  workforce ar
suppliers, customers were key locatio
close t¢factors. WPL was a factor, &
customers  (was mitigated by discussion w

NCC via workplace trav
planning support

Consolidation of indigeno{ Major Large Accessto  |Consolidated multipl

business workforce, PT|Nottingham sites into City Cent
connectivity [location, access for workforce

PT critical

New business to the City Minor MediunAvailability of| Company based on Business H
suitable outside the City. The led
property, expired due to redevelopment
PT their _site. They. identified
connectivity premises located in the. C

which offered them proximity 1
transport links, a suitab
premises and some parking. T
have bought the building.

New business to the City Major Large |Access t(Expansion project opening
workforce, Plsatellite office outside London.
connectivity

Consolidation of existinf  Major Large |Access t(Expansion project as compg

indigenous business workforce, Plconsolidates a  number
connectivity |properties into a large Ci

building, ease of access for st
ease of operation with single ¢
in City.

of

Employer Size Key defined by number of jobs affdcte99 = Small, 100 — 199 = Medium, Large = 200+
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Table 5.21 Summary of examples of major decisions trelocate away from Nottingham
(disinvestment)

WPL Employment | Stated reasons for Notes
factor | implications | decision

Not at all Large External pull Down-sizing and moving all manufacturing out of UK
factors
Not at all Medium External pull factors Consolidgt multiple East Midlands’ sites into one

site. Business was car based so access to natadal
regional road network paramount, as was a central
location

Minor Small External pull factors | Consolidating into one site, current site not fitr
purpose, WPL cited as a factor, half of staff weot
Nottinghamshire based

WPL

Minor Medium External pull factors | Company growth triggered seeking alternative
premises. WPL was mentioned as a factor for [the
relocation outside of the City. However, greater
WPL weighting was given to the need for suitable presis
that could provide office and warehousing for pretgu
and such a site was difficult to locate in Nottingh

Not at all Medium External pull factors | Relocation to office in another City with some
redundancies. Triggered by Nottingham office lepse
renewal and move to more flexible working
arrangements.

Employer Size Key defined by number of jobs affdcte99 = Small, 100 — 199 = Medium, Large = 200+
In four out of the six investments, public trandpaynnectivity was a major factor attracting

these employers to locate in Nottingham. Threene$e¢ are located in the City Centre while
the other is located in a business park within Wtadram stop is now located as part of NET
Phase 2. In one case, the WPL was a discussioh Ipetwween Nottingham City Council and
the employer, however, this issue was overcomeuppating the employer to minimise their
liability for the WPL charge via reducing the derdaior parking by providing workplace
travel planning for staff. A further example indiea that public transport connectivity was a
minor factor. These examples suggest that increasekforce mobility (M11) and possibly a
reduction in the cost of congestion relative toeotlocations (M10) are active in some

location decisions.
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Of the five cases where businesses have movedfdubtingham, two cited the WPL as a
contributory factor and in both cases this was ciamed as a minor factor. The principal
drivers for both of these relocations were reldtethe suitability of the premises. In one case
the lease expired on their current site which wasonger fit for purpose and combined with
moving nearer to the majority of their workforcedaconsolidating their business into one
site. The other business where the WPL was a nfaior moved out as a result of the
growth of their business requiring larger premistasch were found just outside Nottingham.
The largest employer to leave was undergoing aernational restructure related to a

declining worldwide market and chose to move alhitanufacturing away from the UK.

The above data supports the WPL ToC as it indictitats while the cost of the WPL is an
extra cost to some businesses, it is such a sraaibptage of turnover that it plays a very
small part in location decisions. Outweighing thisappears that businesses consider access
to an efficient public transport network as an imaot factor when considering a potential
location. Whilst cost is a significant factor whehoosing a new location or considering
remaining and re-investing in a location, the abewvielence suggests that the additional cost
of the WPL does not present a barrier for a busin€kis provides evidence to attribute the
WPL package to the positive changes in employmeagat iaward investment indicators.
However, the research presented in Paper 3, Segiauggests that there are undoubtedly
other exogenous contextual factors that are alsporesible for these changes including C3,
C5, and C11. In particular, C5 the Nottingham Qffehich includes lower property and
labour costs (the two largest operational costafbusiness) when compared with cities such
as Bristol, Milton Keynes and larger cities such L&®ds and Manchester, ensures that
Nottingham remains competitive. C11, the shortagelaoge, high quality commercial

premises remains an important factor in inhibitimgard investment.
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5.3.4SUMMARY
Table 5.22 below summarises the movement of theatats and compares this to what

would be expected if the WPL ToC was operating @aggssted in the WPL ToC map
(Chapter 3, Figure 3.3). The magnitude of each ghas described as large, small or none.
Any attempt to provide a numerical figure woulddpirious as there is not enough existing
data from similar interventions to accurately pcedhis. A similar approach is taken for
differential change to the Comparator Cities fag thacro-economic indicators. This allows
all the research described above to be trianguladegdrovide a balanced probability of

conclusion.

This research is discussed in further detail intiSes 6 and 7 of Paper 3 and detailed

conclusions from this research are provided. Thesesummarised below:

» There is a good body of evidence that indicates ttiea WPL is not having a negative
impact on inward investment. This is supported xgneples of investment decisions that

suggest that the WPL plays a very small role inrmss location decisions.

* The strong growth in employment combined with aifpgs movement in the inward
investment specific indicators suggests that Nghiam is relatively attractive to
potential investors. There is positive evidencenfix inward investments that the public

transport improvement components of the WPL packagelaying a role in this.
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Table 5.22 Indicator trajectory and magnitude: expeted based on WPL ToC and actual

KEY

T
.

than

= Indicator increases/decreases at a
greater rate than comparator City
average or shows a disproportionate
increase/decrease.
series trend

the

time

ﬁ = Indicator
neither at

series trend.

increases/decreases,
a faster
comparator Cities nor at a rate has that
demonstrated a departure from the time

but

rate than the

Indicator Change in indicator 2010/11 to| Movement Comment
2013/14 Relative to
Predicted Actual Comparator City
Average from
2010
Jobs locatec Greater Job creation and economic
in output is directly
. associated with a buoyant
Nottingham inward investment market.
- - — The WPL ToC suggests @a
Economic Less, growth in GVA Nl girong growth inggthese
Output slowed in 2012, before indicators could be
p ﬁ falling in 2013. Despite expected as the WPL
th{g:‘g t%':twm g?;gre t?]rilcd package combines with
pegged back Zrowth in tr;eC3, an i.mp.rovir!g nationa
study period to less thap ©cONOMC situation.
that in Leicester and
Newcastle
Business Less IOnlly fv_\/eakl)(/j _Iinketd tct
. | | | | evel of inward investmen
Births and as data is dominated Ry
Deaths smaller business start-ups
and failures.
Commercial No comparable data The WPL ToC, suggests
I | | | available an increase, however, there
property is a finite amount of
market premises (C11) so the
activity magnitude  could  be
limited.
Inward No comparable data The WPL ToC predicts &
available large increase as the
Inves.tr'nent impact of the WPL
Enquiries and package combines with
Successes C3, an improving nationa|
economic situation.
Employers being As  expected; 4 No comparable data The WPL ToC suggests
Case  study
data attracted to| investors cite PT as available that this should shoy

Nottingham due tq
good PT
connectivity. Few,
if any, de-investors
cite WPL as 4
significant factor

major factor and 1 as

a minor.

2 de-investors cité
WPL as minor factor

evidence that the WPL i

investment decisions, or
very minor one, while
there should be a numb
of instances wherg

transport connectivity as
major reason for thei

either, not a factor in dist+

businesses cite good publi

location decision.
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Overall, while not yet conclusive, the evidencegrsis that, on the balance of probability,
the WPL package is making good progress towardscisiomic objective with the majority
of chosen indicators moving in the direction andymtude that would be expected according
to the WPL Package ToC. An internal re-organisatbmNCC'’s inward investment team in
2016, whereby it was replaced by an arms-lengtm@gdnvest in Nottingham, has resulted
in difficulties in obtaining a continuation of thecal inward investment datasets and this has

made the evaluation of the economic impacts oMt more difficult.

5.4SUMMARY OF RESEARCH UNDERTAKEN

The research outlined in this Chapter enables osimis to be drawn as to what extent the
WPL has met its stated objectives with respecbtmestion constraint and economic impact.
The research aims to test to what extent the WRT dutlined in Chapter 3 has operated as

anticipated to achieve those objectives.

In this Chapter the local time series that havenhidentified as indicators to measure the
intervention’s success have been presented. Asabfsthese local indicators (see Section
5.2.6 and 5.3.2), prior to a detailed consideratddncontext and attribution, presents an
ambiguous picture with respect to confirming the IWRC; a reduction in LWPP and an
increase in parking management schemes which pasiseocost of the WPL and of travel
planning, suggest employers are modifying theiravedur in a manner which should
contribute to congestion constraint. However, higlevel indicators for mode share and
congestion appear to be slow to respond to th@sellstThe macro-economic indicators also
appear contradictory with respect to confirming YMEL ToC, while the indicators of inward

investment show a strong growth in line with expdon given the WPL ToC.
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In order to make sense of these indicators adaiticesearch seeks to place this monitoring
against the context of exogenous, ongoing chandet@massess to what extent the changes
observed in the indicators can be attributed to WWPL and its associated transport

improvements.

Firstly, where possible, the indicators are benckethagainst data from the four Comparator
Cities. (See Sections 5.2.7.1 and 5.3.3.1 and Pa)péhis research demonstrates that the
majority of indicators are moving in the directierpected according to the WPL ToC, once
the contextual factors are taken into account, Widtitingham performing relatively strongly
with respect to congestion constraint, mode shiitl gob creation. However, these
observations do not provide evidence of cause #edteWith respect to congestion, this is
provided by a time series modelling approach wigiemonstrates that a fall in the provision
of LWPP is statistically linked to a reduction iVBl (see Section 5.2.7.2 and Paper 4). This
research also demonstrates that contextual faatersroadwork activity and a rise in the
working age population, are statistically signifitaand are obscuring the congestion

reduction linked to the WPL from 2012 onwards.

Further research, whereby a sample of 2000 commutere asked if they had switched
mode since 2010 and, if so, why, demonstrated 8&6%hose currently using sustainable
modes have indicated that the WPL Package hasgkyemportant part in their decision to
swap away from the car (see Section 5.2.7.3). idssarch also provided a strong indication
that there is significant suppressed demand feetray car which may be counteracting the

Transport Demand Management effect of the WPL Rgeka

Finally, research to assess the economic and meedtimpact of the WPL has been
presented by updating the research presented gr BaRelevant macro-economic indicators

are benchmarked against data for comparable UKsc#&nd considered alongside local time
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series data which track the levels of inward investt in Nottingham (see Section 5.3.1).
This data is supported by a dataset of investmeahtdésinvestment decisions in Nottingham
since 2010 which provides the reasoning behindethaecisions (see Section 5.3.3.2 and

Paper 3, Section 5.2).

While no single dataset can be used to answer ¢lgearch questions relating to the
intervention's economic impact, when all thesedattirs are triangulated against one another
a balance of probability conclusion is obtainedisT¥hows that there is strong evidence that
the WPL is having no significant negative impact iomvard investment. Additionally,
evidence suggests that the public transport impnevd components of the WPL package are

playing a role in attracting investment to Nottiagi
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6 CONCLUSION AND DISCUSSION

In this Chapter the findings of the research dethih Chapter 5 are discussed in order to
draw overall conclusions. The impact of this reskasn the sponsoring organisation and
wider industry is then discussed followed by aicaitreview of the research conducted. This
Chapter concludes with recommendations for furtkeearch and finally a summary of the

unique contribution to knowledge from this thesis.

The aim of this thesis is to evaluate the impadtheftransport interventions comprising the
Nottingham WPL Package on levels of traffic conggsttransport mode share and business
investment in Nottingham. Chapter 5 details theaesh undertaken to achieve the thesis aim
and the objectives. The research tasks which vadematified to meet Thesis Objectives 1 to 6

have all been completed while objective 7 is methi@yproduction of this chapter.

6.1 CONCLUSIONS

The thesis aim is linked to three key objectivesciiwere identified for the WPL scheme,
but which equally apply to the WPL Package as alevhdherefore, in this Section the
research findings from the previous Chapter arensamnsed in order to show to what extent
the WPL Package has met those objectives. Thizeis followed by a discussion as to what

extent the research has confirmed the WPL ToC.

6.1.1 WPL OBJECTIVE 1: CONSTRAIN CONGESTION IN THE AM AND PM PEAK
PERIODS

The research outlined in Chapter 5 demonstrateseasunable impact of the WPL as a
standalone scheme on congestion and that the WRkaga has also contributed to

congestion constraint. The key evidence to supghats:
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 Employers have reduced the number of LWPP whicly thevide and larger
employers have introduced parking management scherh&eh pass on the cost of

the WPL to their employees.

* Evidence is provided by the time series model metedetailed in Paper 4 which
shows that the elasticity of DVM with respect to P® is 0.55. This results in a time
saving of around 15 seconds per vehicle mile (@6ldays) in 2013 due to the fall in
LWPP caused by the introduction of WPL scheme. Téggarch also revealed that an
increase in employment in Nottingham, linked witmeomic growth, is continuing to
reduce the effectiveness of these beneficial ingpaltt is also suggested that
suppressed demand for travel by car and a poteetilaiction in long term effective
road capacity are also contextual factors whichlctcaesult in an increase in

congestion.

* Benchmarking against the comparator cities shoasNottingham has seen a slower

growth in JTVM than three out of four of the citiestween 2010 and 2016.

A survey of 2000 commuters carried out at the enthe study period has provided evidence
that commuters have switched away from commutingdayin favour of more sustainable
modes as a result of the WPL Package. This studwshhat all four main elements of the
WPL Package have played a role in this. Howeves, rigsearch also reveals that there have
also been significant numbers of commuters who Isavieched back to the car since 2010.
This demonstrates that there is substantial suppdedemand for commuting by car which is
counteracting the transport demand managementt efféehe WPL and its associated public
transport capacity improvements. This presents sdrae of a puzzle; given it has been

shown that the number of Liable Workplace Parkitag®s has fallen, it is unclear where the
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car trips generated by suppressed demand are garkims underlines the need for further

research on this subject to inform future policy.

These findings, especially the initial fall and seguent increase in Delay per Vehicle Mile
reported in Figure 5.5 Section 5.2.7.2, are coasistvith the experience in Perth and
Melbourne reported in the Literature Review in ®ett2.2.2 of this Thesis. The PSL

schemes in both Cities were initially linked withfal in congestion/traffic levels and an

improvement of non car mode share. However, liteea(Martin 2012 and Young et al 2015)
shows that this is increasingly offset by changeexogenous factors, mainly economic and
population growth. Transport for London (TfL 2008pted that the initial reduction in

congestion as a result of the original London Cstiga Charging Scheme (LCG) had also
been reversed. TfL attributed this mainly to a b in effective network capacity due to

the re-allocation of road space to cycling and uibhnsport (TfL 2008). There is no data to
suggest that effective network capacity in Nottizughhas been significantly reduced during
the study period. TfL (2008) go onto point out thi@s does not mean that the LCG is not
having an ongoing congestion constraining impad eonclude that levels of congestion
would be higher without it. This conclusion is cistent with the findings of the time series

model for Nottingham presented in Section 5.2.7.2.

Key Conclusion: The WPL, NET Phase 2 and the refurbishment ofihgitam Station have
contributed to congestion constraint in Nottinghdrhere has been strong progress towards
this objective. However, congestion constraint leen tempered by the presence of
confounding contextual factors, i.e. populationvgity an increase in the number of jobs
located in the City, suppressed demand for commultip car and in the short term by

disruption due to road works. Overall the changseoled with regards to congestion is as
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would be expected, given the WPL ToC, once exogeroutextual changes have been taken

into account.

6.1.2WPL OBJECTIVE 4: ENCOURAGE SUSTAINABLE TRAVEL AND MODE
CHOICE

Despite a rise in bus patronage throughout theygtedod there was little evidence of mode
shift towards public transport (PT) prior to theeapg of NET Phase 2, the most significant
of the public transport improvements part fundedh®y/WPL. Following the opening of these
two new tram lines there has been a jump in PTopatie accompanied by a rise in the mode
share of PT due to more people arriving by rail gattonage on the two new tramlines.

Cycling has shown a growth in numbers throughoetetaluation period.

A survey of 2000 commuters shows that all sustdnaindes have attracted individuals to
switch away from commuting by car. The survey shdvet around 8.5% of all commuters
on these modes have switched away from the caleaat in part because of the WPL
Package; about half of these people cited the aserén the cost of parking at work or the

removal of workplace parking as an important redsotheir switch.

However, the survey also demonstrates that a quaftall car users have switched to this
mode in the study period, with convenience and igkeu journey time being important
reasons for this switch. This demonstrates thatetle significant suppressed demand for
commuting by car. It is concluded that this lintite ability of the WPL to actually reduce
congestion as when road space is consequentbsezldoy the WPL itself, or the measures it

part funds, further car trips are generated.

Key Conclusion: While a significant shift in mode share towardsh&E only been observed
after the opening of NET Phase 2, the survey oD2@fimmuters suggests that mode switch

due to the WPL and its associated transport impneves has been ongoing throughout the

144



study period. While progress has been made towhrgobjective, both the magnitude and
speed of change is less than would be suggestdlaebyPL ToC. There is strong evidence
that this is due to suppressed demand for commbtyncar. However, the WPL package has
led to a significant increase in overall transpmapacity which will cater for the anticipated

future economic and population growth. Evaluatidntlee impacts of PSL schemes in

Australia, Perth (Richardson 2010) and Melbournan(dr et al 2009), show a greater mode
switch away from the car than demonstrated in Ngttam. This perhaps reflects the higher
level of charge per space. However, Hamer suggeatshis change in Melbourne may not

be due to the PSL itself, but rather a result hépfactors.

6.1.3 WPL OBJECTIVE 5: ENHANCE THE ATTRACTIVENESS OF NOTTINGHAM
AS A LOCATION FOR BUSINESS INVESTMENT

The data and analysis presented in the previoupt€h&aection 5.3.4, demonstrates to what
extent the economic indicators are moving in thedafion and magnitude that would be
expected according to the WPL ToC and thus, if Nleétingham WPL Package is making

progress in achieving the intended economic impacts

The number of jobs based in Nottingham has seengtind sustained growth and shows that
Nottingham has fared better than average when cadpa the comparator Cities. While
performance on economic output is ambiguous, ecelenggests that this is very unlikely to
be linked to the WPL. It is concluded that thera@gsobservable negative effect on overall

macro-economic performance associated with thedottion of the WPL.

The level of commercial property market activitydathe number of inward investment
enquires and subsequent successes have shown gtoowidy in 2012/13 and 2013/14. The
inward investment examples collated so far dematestthat the WPL is a relatively minor

consideration when businesses make investmentiaesiswhile the availability of good
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connectivity to PT has been an attractor to attléms major inward investments in this
period. The above conclusion fits well with the WIPaC, however more case study data is

required to completely confirm these observations.

The economic performance of a large city and majgtinis to any single transport intervention
is always difficult, as is demonstrated by the laufkliterature pertaining to successful
evaluations. The approach taken in this researctevaluate the economic objective
demonstrates a way of tackling this problem thaigen to most practitioners and, while it
isn’t possible to prove a position beyond all reedse doubt, or within some pre-determined
statistical margin, it is suggested that a reasenahlance of probability case has been

presented.

Key Conclusion There is good body of evidence that the introducbf the WPL scheme

has not adversely impacted levels of inward investmThis is an important conclusion as it
effectively refutes one of the key barriers to iempenting a WPL scheme, i.e. that it will

negatively impact on inward investment as it isextra cost on business. There is also
evidence from the examples of inward investmeiitat the WPL Package has encouraged
some employers to either locate or to remain intiNgham. These findings are consistent
with those from the evaluations of both the Lond2Zongestion Charge (TfL 2008) and the
Perth PSL (Richardson 2010), both which conclude there is no evidence of an adverse

impact on business from their respective charges.

It is, therefore, concluded that there is progressards this objective. However, it is
recognised that the evidence base to support teenige that the WPL Package is
“enhancing” inward investment is sparse and mota arequired to support this conclusion.
The limitations of this evidence base are discussadore detail in Section 5.3, but it can

also be said that there is little evidence to ssggenegative effect either.
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6.1.4SUMMARY OF KEY CONCLUSIONS REGARDING PROGRESS TOWARDS
WPL OBJECTIVES

Table 6.1 summarises the above conclusions withertgo the three WPL Objectives

Table 6.1 Progress toward the WPL objectives

WPL Objective Status of | Issues

Objective
O1 - Constrain congestion in the AM and PM peak Most exogenous contextual factars
periods. serve to increase the demand for

travel by car. However, the
situation would be worse without
the intervention.

04 - Encourage sustainable travel and mode choice. Suppressed demand for travel py
car limits increases in mode share

of sustainable modes

O5 - Enhance the attractiveness of Nottingham as More data is required to full
location for business investment. confirm the conclusions advanced
in this research.

~

© 0@

Status of objective:
Red = The WPL Package will not achieve this obyecti

Amber = Positive indications that the WPL Packagg/ fde moving toward this objective, but it is nosgible
to demonstrate this conclusively at this time.

Green = WPL Package is on track to achieve thisative

As discussed in Section 1.3 the three objectivastwivere evaluated in this thesis (see Table
6.1) are highly significant if a WPL approach isli® adopted elsewhere as they address the
issue of public acceptance, i.e. there was skeptithat a WPL could be effective in reducing
congestion and may prove damaging to inward investmrhis research demonstrates that
both the WPL, as a standalone scheme, and the \0tRér Package elements contribute to
congestion constraint. Additionally, while it hasotnbeen possible to conclusively
demonstrate that the WPL Package transport Impreagsnhave attracted investment to
Nottingham, what can be concluded is that the smdit cost to businesses of the WPL has

not had a negative effect.
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Crucially, the WPL Package has significantly insezhboth PT quality and capacity and this,
in the long run, will leave Nottingham well placeéd cater for population growth and
economic growth, without suffering unsustainablaffic congestion or increasing road
capacity. This increase in capacity ensures thatkaof transport capacity will not constrain

economic performance and is a key output from tid.\WWackage.

6.1.5DiscussioN oF THEWPL ToC AND ASSOCIATED MECHANISMS FOR
CHANGE

In the previous three sections it has been shoat ith general, the WPL ToC is operating as
anticipated to achieve the three key WPL object{(8=e Table 6.1). The main caveat to this
is the magnitude of change. The difficulty of idgmhg a magnitude of change, either in

absolute terms with respect to the key indicatorsn showing differential change against the

comparator cities, is identified in Chapter 5.

In the absence of an expectation as to the magnwfidhange, a consideration of the extent
individual mechanisms of change are operating ples/iadditional evidence that the WPL
ToC is operating as anticipated. The following ¢éabbnsiders the evidence in relation to the

individual mechanisms.
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Table 6.2 Evidence of the operation of mechanisi

ID Summary of Mechanism Evidence suggesting mechem is active including relevant contextual changes Active as
(References to Research detail in Chapter 5 in bolorackets) predicted
M1 Improved PT options funded. The WPL package has been fully implemented. WPkesaiaround £9 million pg YES
year.(1.3)
M2 Increased PT capacity WPL Package has now been implemented; bus patrdregyscreased in Nottingha| YES
from 2010, while it has fallen in the comparatdres. (5.2.4)
Both PT mode share and patronage have increasesviftd the completion of NET
Phase 2.
(5.2.4)
M3 Improved PT options result in better connectiviy | The commuter survey shows that improved bus sesdoe new tram lines are a fac{ YES
and convenience and image in mode shift away from the cd6.2.7.3)
M4 WPL funds workplace travel plans, car park | There has been an increase in the uptake of tigleels and parking managemg YES
management and cycle infrastructure improvements| schemes since the introduction of the WP5&.2.5).
M5 Direct increase in cost in commuting to work bycar | There was no data prior to 2012/13, however, aagne53% of WPP are covered | YES
parking management schemes which pass on theaeshployees, certainly this h:
occurred as a result of the introduction of WF.2.5)
M6 Indirect increase in cost of commuting to work ly | The latest available data from 2014 shows thatroaverage weekday, 426 vehic| YES
car parked using the “Early Bird” parking deal for aubail City Centre car park. Thi
deal is aimed at commuter parking and, when consilim the context of a reductig
in the number of Workplace Parking Places, dematesr that this mechanism
active.
M7 Decrease the supply of Workplace Parking The number of WPP has fallen by around 25% follawtime introduction of the WPL YES
(5.2.5)
M8 Enhanced effect of WPL package None Unknown
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ID Summary of Mechanism Evidence suggesting mecham is active including relevant contextual changesActive as
(References to Research detail in Chapter 5 in boldrackets) predicted

M9 Congestion Constraint Congestion has risen more slowly in Nottingham thharee out of four of thg YES -  but
comparator citieg5.2.7.1) Paper 4 details time series modelling and shdwas for | impacted by
every 1% fall in LWPP, DVM will fall by 0.55% if &bther variables remain constal contextual
(5.2.7.2) factors

M10 Reduced cost of congestion to businesses JTVM has risen by 5.6% between 2010 and 2016. Hewyéhis is also the case with
some of the other medium sized cities, i.e. Shefffiend Leicester and may be due
the emergence of the national economy from rece4§l8)(5.2.7.1)

M11 Increased PT capacity and efficiency makes There is some evidence from inward investment edasnghat the additional P| Data is
Nottingham more attractive as a business location provided by the WPL Package has attracted inwarglstment(5.3.3.2) limited; more
due to workforce mobility required.

M12 Employers choose to pass on the cost of the WPL | 53% of LWPP are covered by parking management sebevhich pass on the cost| YES

employeeg5.2.5)

M13 Increase in cost of operating a business inlnvestment enquiries and subsequent successesrtagased since the introduction | Partly
Nottingham the WPL when compared to the previous 4 yearsoadth it needs to be accepted t

this could be due to the emergence from reces€i@) &s much as any effect of t
WPL package. This, however, also suggests thatctis¢é element of WPL is ng
having a detrimental effeq5.3.3.2)

M14 Suppressed demand for travel by private car A survey of car users conducted in late 2016 shawatla quarter had switched to t

car since 2010, convenience and time saving wepeiitant factors in their decision { YES
do so0.(5.2.7.3).

M15 Agglomeration economies None, no economic data for the period after thenogeof NET Phase 2 is current| Unknown—

available further
research

M16 Labour Force Effects None, no economic data for the period after thengeof NET Phase 2 is currentfyrequired

available

M17 General Equilibrium Effects None, no economic data for the period after thenmgeof NET Phase 2 is currently

available
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Table 6.2 shows that the majority of mechanisang operating as expected. However,
congestion has increased not decreased and altliolig$ increased less than in three out of
four of the comparator cities, this cost is stiltieasing, thus M10 is not active. Additionally,
evidence is weak as to whether the WPL Packageuresaare combining to be greater than
the sum impact of each scheme, M8. M13, the inecta®nst on businesses of the WPL
charge, is partly offset by M12 where employersspas the cost to their employees. As the
key PT improvement, NET Phase 2, was only openefluigust 2015, it is, therefore, too
soon to expect the neo classical economic mechanisths, M16 and M17 that rely on an

enhanced PT system, to operate at the moment

Evidence from the survey of 2000 commuters revias suppressed demand for travel by

car, M14, is acting to limit the congestion conisiirag effect and overall mode shift.

The Package has been implemented in a period obedo recovery which, as literature has
suggests in Chapter 2, is likely to increase theatel for travel by car and this has led to a
general increase in congestion in Nottingham ahtbat comparator cities. This contextual

factor, C3, is thus likely to reduce the effectigses of the WPL Package in delivering an

actual reduction in congestion.

The conclusion is, therefore, that while the WPICTappears to be operating as intended to
deliver the outputs and short term outcomes, tha@eece suggests that the mechanisms that
facilitate the desired long term impacts are eitmedered by exogenous and local context

and/or there is currently insufficient data to edahtly conclude that they are active.

Wider Significance of the WPL Theory of Change -This research has tested a WPL ToC
for the Nottingham WPL Package and concluded tiwhile there are a few caveats, it is
operating as intended to facilitate the intendepaats, once exogenous contextual change is
taken into account. This output from the ToC Evabtuma approach can now be used a

template that is transferable to other Cities wighio implement a similar package using a
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WPL as a core funding mechanism. Provided the riliiecontext in the city is taken into
account, the approach should produce similar ouésoamd impacts. The ‘modular’ nature of
the WPL ToC whereby individual mechanisms and cdotd factors can be identified and

adjusted will assist this process.

At the time of writing a number of UK cities arevestigating the possibility of introducing
WPL Packages and thus a modified version of the WW&C outlined in this research has the

potential to be a cornerstone of any future Busirgasse elsewhere.

6.2IMPACT ON SPONSORING COMPANY

Relationship with DfT - Nottingham City Council has an obligation to evadutine transport
schemes which it introduces, including the Workel&arking Levy, against set objectives.
This commitment is given in the Nottingham WPL Buess Case 2008 (NCC 2008). This
EngD research has played a lead role in addresisaigpbligation by evaluating the three key
objectives for the scheme that were agreed wittutkédepartment for Transport. The DfT is
the principle audience for that evaluation and hasactive supervisory role within this
research by approving the evaluation frameworkired| in Chapters 3 and 4, contributing to
the ToC as a stakeholder and validating the releartput as and when it becomes available.
It is important that NCC demonstrates that it cafivédr an impartial evaluation of major
transport investments as it is increasingly a dimifor receiving capital funding from the

DfT.

Informs Future Policy - As the Unitary Administrational Authority for Nottgham, it is
important for NCC to understand whether its tramsgmlicies are working toward the
Council’s wider policy objectives or, indeed, ifeth are having perverse or unintended
effects. This evaluation contributes to this untierding and should enable future policy to be

refined.
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6.3IMPACT ON THE WIDER INDUSTRY

While the WPL has been implemented and is runnimgaghly in Nottingham, decision
makers in other Local Authorities, who may be cdashg implementing a similar scheme,
will also need to understand whether or not the Wickage is achieving its wider
objectives. Additionally, they will need to be alile demonstrate both a congestion and
economic benefit in order to gain approval for saohapproach both from the DfT and local

businesses.

This research will be an important asset in thizcpss as it will inform any future business
case for a WPL by providing direct evidence fronUK medium sized city as to these
impacts. Furthermore, the consideration of indigsidmechanisms and contextual factors
within this evaluation will allow a consideratios & how differing circumstances that will
almost certainly be present in other cities areesljikto influence the intervention’s

effectiveness.

Measuring change in an open system subject torettexogenous factors, such as a large
city and relating this to any single interventienalways difficult as is demonstrated by the
lack of literature pertaining to successful simgamluations. Thesis Objective 7 is to provide
best practice as to how to evaluate large scaleoptroversial transport interventions. The
approach taken in this research demonstrates aoWwtackling this problem that is open to

most practitioners and has a good chance of pmyidiseable conclusions as to the

intervention’s effectiveness.

6.4CRITICAL REVIEW OF THE RESEARCH
It is important to reflect on this research andve a critical review of the methods and

conclusions.

The following addresses the key limitation of tresearch:
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The WPL ToC was arrived at as an early researdorafbr this project i.e. after the
WPL had been implemented - Academic and governifiterdture recommends that this
should be done at the scheme appraisal stage orionplementation. In this case,
however, the Nottingham WPL Business case provadgdod deal of background to the
ToC and this could be augmented with current datd atakeholder input. The
availability of early post implementation dataaifything, enabled the WPL ToC to be

more accurate and thus is not considered to bevdgttal to the research.

No expectation as to the magnitude of change espdeas part of the WPL ToC — The
single largest ‘gap’ in the WPL ToC is the lack aftarget in terms of the scale of the
expected impacts which would constitute successesspd in terms of a percentage
change to key indicators. The issue of targetragtivas discussed with the DfT at the
outset of this project and it was agreed that, beeaf potential contextual change over
the study period and the lack of data from simitéerventions, it was not possible to set
meaningful targets. However, stakeholders certadgiyee as to the direction of change
and it may also be possible to agree a general ilndgnof change. To this end a survey
of stakeholders was specified, however, the levetpcialist knowledge required to

offer an informed opinion was considered to bednerous to impart to the stakeholders

and the survey was not carried out.

Within the time series model in Paper 4 some ofdim required interpolation to derive

weekly values; this is discussed in Section 5.2.7.2

Inability to detect change in high level indicatomnbines with a lack of data at corridor
level - Detecting change in indicators that aplya &ottingham unitary authority level
may be difficult as, overall, the change could legsmall. The change caused by the
WPL Package may vary across this area, being mstiaat in areas with a high density

of WPL liable employers or along tram corridors. Wht is possible to track some
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indicators in specific areas others, particularigcno-economic indicators, only apply to
the whole city and cannot be disaggregated. Thisareh could be improved by a more
disaggregate approach based on mapping the daissatifferent areas of the city. While
some assessment has been made of the impact ¢ortigors affected by NET Phase 2,
the research would benefit from some spatial mapmhthe density of WPL liable

employers and investment. This was not carrieddaetto a lack of resource within NCC

and a lack of time within the project team.

It has only been possible to include a basic amalysthe survey of commuters detailed
in Chapter 5, Section 5.2.7.3. The survey was oahducted late in 2016, one year after
the opening of NET Phase 2, as a 12 month “afteriog was required to allow travel
patterns to settle and the wider impact of thisamn&T improvement to be felt. The
consequence of this was that the data only becamiable in January 2017 which did
not allow sufficient time for a full and exhaustigealysis of what is a complex and rich
dataset. While the analysis provided is robustyllerfanalysis will be conducted over the

next year to ascertain if further knowledge camgéeerated.

6.5 RECOMMENDATIONS FOR INDUSTRY AND FURTHER

RESEARCH

Overall, it is recommended that other Local Autties with dense urban areas consider

introducing a WPL as the core funding mechanismPorand cycle infrastructure and as a

transport demand management measure. While icagresed that this is a long term strategy

the findings of this research are broadly suppertf such a strategy. However, as the WPL

Package was only finally fully delivered in Augu15 it is too soon as yet to fully evaluate

the longer term impacts. Decision makers shouldicoe to consider the outputs from the

ongoing evaluation of the Nottingham WPL packagthwespect to the longer term impacts

on congestion and the economy.
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The following areas for further research are recemted:

Suppressed demand for travel by car — This mayebffengestion constraint delivered
via transport demand management measures. Itakidl the form of both latent demand
due to the inability to afford a car and supresseshand caused by existing congestion.
Neither of these contextual causes are considere@tail in this study and it would be

useful to be able to quantify both effects.

Network Capacity — In Chapter 2 the tendency fdeeline in effective network capacity
in urban areas is highlighted as Local Authoritiesllocate road space to non-car modes
or add new pedestrian and cycle crossings. In régsgarch it was assumed that the
network capacity remained stable, however, additioesearch which quantifies this

effect would provide important local context witspect to congestion constraint.

Empirical Study of impact of full package on congms — The approach used to assess
the impact of the WPL scheme on congestion (seerRgpshould be used to assess the
impact of the full WPL Package by introducing a duoyn intervention variable

representing the opening of NET Phase 2.

This evaluation would benefit from more empiricaldence for the impact of the WPL

package on the wider economy. This was not possiliieis research due to lack of data
availability, but as subsequent year’s data becawmalable, or other data sources are
identified, a more empirical approach, utilisingné series modelling, may become more

practical.

Research into the impact of the WPL impact on lasd. As employers reduce their
parking provision this should free up land for otlwses and thus potentially generate

economic benefit. For example, Nottingham Trentvdrsity redeveloped a major car
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park in Nottingham City Centre following the intnoction of the WPL. Thus, research

could involve a survey of employers and then aesssent of the economic benefit.

6.6 SUMMARY OF UNIQUE CONTRIBUTION TO KNOWLEDGE
FROM THIS THESIS

In summary, this thesis makes a unique contributbdmowledge in three main areas:

1. As the Nottingham WPL is the first of its kind ihet UK and Europe, the research

provides a unique evaluation of the impacts of smisbheme.

2. The evaluation approach used within this thesisased on a Theory of Change (ToC)
approach. Despite guidance from the UK Departméntransport encouraging such
methodology, this is the first large scale transpaervention of its kind to be subject to

such an evaluation approach.

3. This research not only identifies that change hasuwed, but seeks out the causality
between this change and the WPL. A good exampthisfis the research referenced in
Paper 4 and outlined in Chapter 5, Section 5.2wilfich provides, for the first time,

statistical evidence that a WPL has resulted mdaiction in traffic congestion.
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APPENDIX A PAPER 1

Workplace Parking Levies: the answer to funding lage scale local transport
improvements in the UK?

Dale, S. J., Frost M.\W., Ison S. G. and Warren2@14, Workplace Parking Levies: the answer to fiugdarge
scale local transport improvements in the UR®search in Transportation Economiv&l 48, page 410 to
421

Abstract

Despite positive experiences in Australia of utilgs area wide workplace parking place
charges to pay for public transport improvemently ame UK local authority, to date,

Nottingham City Council has chosen to implement arkVPlace Parking Levy scheme
(WPL). This scheme intends to allocate the reveaised to fund (amongst other things) two
new tram lines.

Acceptance by the public and the business commuaity seen as key barriers to
implementing a WPL. The two major criticisms of thettingham scheme prior to its
implementation were that a WPL would discouraganass investment and thus damage the
economy while its intended impact on traffic cortgeswould be minimal.

Therefore a detailed assessment of the Nottinghd&h ¥¢heme’s performance is essential in
order to facilitate transferability of this apprbam other UK and European Cities and thus
bring WPL into the mainstream for funding transporprovements.

This paper outlines the barriers to implementabbmhe Nottingham WPL scheme, and the
rationale behind the chosen use of revenue and thewscheme’s performance will be
evaluated as a transport demand management measunll as some initial performance
monitoring data following the first year of opemati

The results to date are discussed with a viewentitying any early indications as to whether
traffic congestion and business investment has lepacted by the scheme’s introduction.
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1. Introduction

Currently both Road User Charging and WorkplaceiRgrLevies are available to Local
Authorities in the UK as instruments for raisingeaue but any revenue raised must, by law,
be used to fund transport improvements. This hygeathon of such revenue is not a new
idea, indeed it was used in the UK in the late £8@0en the Road Fund Licence (Later to
become the Vehicle Excise Duty) was used to finawe&l construction. (Ison and Mulley
2013).

This paper will consider to what extent currentadstiggests that a Work Place Parking Levy
Is the answer to funding large scale public transpoprovements in the UK. This will be
facilitated by briefly considering the performanoé similar Parking Space Levies in
operation in Australia and by examining the onlgesoe currently in operation in the UK, in
Nottingham, in terms of its objectives, barriers itoplementation and the data that is
currently available to measure progress towardsetiobjectives.

The background to the WPL scheme in Nottinghanoiged, the current literature relevant
to hypothecation of funding for transport schentesy the hypothecated funding from the
Nottingham WPL scheme will be spent and barriead thitigate against the introduction of
WPL schemes in the UK. The paper concludes byronglithe monitoring framework for the

WPL including objectives, relevant indicators andtad collection methodologies before
drawing conclusions based on current data as to te@wNottingham WPL scheme is
performing after its first year of full operation.

2. Background

Nottingham is one of 8 English core cities, sitdat80km north of London it is the largest
conurbation in the East Midlands with a populatasr670,000. Figure 1 shows its location
and principal transport links. With a smaller pgiidn of 304,000, the Nottingham City
Council administrative area covers the central afdghe city only with the urban suburbs of
Beeston, West Bridgford, Hucknall, Gedling and Adnlging in the surrounding boroughs.

Nottingham has long experienced peak period trafficgestion which it is estimated costs
the economy £166 million per year (NCC 2013). Aydapon growth of around 9% over a 15

year period from 2011 is also expected (NCC 20133 thus not surprising that tackling

congestion by promoting sustainable transport maslest the heart of the City Council’s

transport policy. A central pillar of this approakhs been the introduction of a Workplace
Parking Levy with the dual purpose of acting asaagport demand management tool in its
own right as well as funding large scale publion$@ort improvements.

The Nottingham Workplace Parking Levy (WPL) scheoses the provision of the UK
Transport Act 2000 and the subsequent WorkplackiiRatevy (England) Regulations 2009
to levy a charge on occupied private non domedfistoeet parking spaces i.e. Workplace
Parking Places (WPP) occupied by employees, refuksiness visitors or students. The WPL
covers only the Nottingham City Council adminigtratarea and currently the charge per
WPP is £334 per year. This charge will rise at &dthe rate of inflation until 2015, there
after it will rise at the rate of inflation. Thigscalator’ is intended to coincide with the
completion of the public transport improvementspsrfed by the scheme. Employers apply
for a licence for each of their premises (whereipar places are provided) which states the
number of WPP they wish to use and then pay theopppte Levy. It should be noted that it
is the employer’s responsibility to pay the levgt the individual employee’s, although some
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employers choose to effectively pass this cost dnéir employees by running their own
internal car park charging schemes. Thus, a WPL actags a transport demand management
tool by either:

e increasing the cost of commuting by car when theegh is passed on by the employer
to the employee or

» by the reduction in the supply of Workplace Parkitigces due to employers reducing
their provision in order to limit their liability.

The following are exempt from this charge or reeeav100% discount:

* Premises from which frontline health services amvided by or on behalf of the
NHS.

= Premises occupied by the emergency services.
= Places occupied by customers, disabled blue bamlders and delivery vehicles.
= Employers with 10 or fewer WPP.

Licensing was introduced in October 2011 and clngrgommenced six months later on the
1% April 2012.
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Figure 1 Nottingham Conurbation and its major trangport links
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The revenue raised by the WPL will be used to fusrdl a package of transport improvements
which include the Nottingham Express Transit Pl2a@o new tram lines), improvements to

Nottingham Railway Station and Linkbus servicesdanect between the tram corridors.

To date Nottingham is the only UK city to introduaéNorkplace Parking Levy (Frost and
Ison 2008), and it was recognised by the City Cduhat tracking the scheme’s performance
would play an important part in its transferability other Cities. Thus the 2008 Business
Case for the Nottingham WPL (NCC 2008) included éRpectation that the performance of

the scheme would be monitored against a broadf sdyjectives.

168



Although a WPL is a legally binding levy and thusl Wwe an effective mechanism for raising
hypothecated funding for transport improvemensspiterall success will be dependent on its
ability to gain acceptance by the public and theifess community as well as co-existing
with other important policy objectives. If thesenddions are not satisfied then history
suggests that the schemes could be short-livedratdt could prove politically unacceptable
for other cities to introduce a similar scheme. é&ample of such a failure can be seen in
Vancouver which experimented with charging a lemyparking. This levy was based on a
charge on parking surface area per square metifgough this was introduced in 2006, heavy
opposition from business prompted a re-think andvas quickly replaced by a tax on
transactions for paid parking (Litman 2011). Willistlesson and considering the demise of
other unpopular taxes, (such as the community ehgogll tax) in the UK), six scheme
objectives were developed by Nottingham City Colutacfit a broad policy agenda as well as
a revenue raising aim.

These objectives are based on the 2008 Business &akits subsequent review from the
“Examination in Public” (Dodd 2007) and are sumrsed in Table 1. In practice, although
these objectives are branded as objectives of tR& ¥¢heme, they also apply to the WPL
package as a whole, which includes the public parisimprovements that the levy part
funds. For example, the Nottingham WPL BusinesseGaECC 2008) recognised that the
initial effect of the levy as a stand-alone transpemand management measure may be quite
small and that it would be the combined effect oé tWPL and the public transport
improvements that would be needed to effect mdjange.

For the WPL to become a mainstream option for fagdoublic transport in the UK, the
scheme in Nottingham will need to demonstrate thagan raise revenue as well as gain
acceptance and complement other policy objectives.

3. Literature Review

This section examines the literature regarding ttegure of hypothecation and the
characteristics and effectiveness of existing paylspace levy schemes.

What is Hypothecation?

Hypothecation can be defined as the allocationanfiqular tax revenues to specific areas of
government spending (Ison and Mulley 2013).

In Australia there are examples of revenue fronkipgr charges being hypothecated for

transport improvements in both Perth and SydneyPdrth the revenue has been used to
provide a Central Area Transit bus system and esipanof the Free Transit Zone (Enoch

2001), while in Sydney the revenues have beentgpestly on commuter car parks and

interchanges (Ison and Mulley,2013).

In general hypothecation has the advantage tipabwides a stable revenue stream for a given
purpose (Deran 1965), especially in the case aé$eon property which the WPL essentially

is. It also has the advantage that clearly ideimigfythe use of a tax or levy can be more

acceptable to those that pay it (Ison and Mulle}20

Deran (1965) explained a number of limitations ypdthecation, these mostly referred to the
inherent lack of flexibility for policy makers tavétich the funding to alternate purposes when
‘over funding occurs’ or indeed when policy pricgg change. However, it has to be
considered that if the legislative description gbaential use of the revenue is sufficiently
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broad then these criticisms should be offset. Tieegecase that hypothecation for “transport
improvements” is highly unlikely to result in oviemding, and such funding is always likely
to be an important policy area
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Nottingham WPL Obijective

Performance Indicators

Metrics to be used to monitor indicator

Objective 1: Constrain congestion in the AM and PM
peak periods

Congestion (Car Journey Times)

AM peak period jeyrtime per vehicle mile (dec

Area-wide traffic mileage

Millions of vehicle milgsa. in Nottingham City

Millions of vehicle miles p.a. in Greater Nottingha

Single occupancy car journeys

% of single occupaacs against multi occupancy cal
observed at Inner Traffic Area Cordon mode shaess si
in AM peak period

s

Bus services running on time

Excess waiting tinrériequent services in City

Excess waiting time for frequent services in Greate
Nottingham

% of non frequent buses on time at timing point€iiy,

% of non frequent buses on time in Greater Notiamgh

% of buses starting on time in City

% of buses starting on time in City

Objective 2: Increase uptake of workplace travel @ns
& responsible parking management strategies

% of employees covered by a travel plan

Percerdbgmployees covered by a travel plan

Number of places and number of employer
covered by workplace parking managemen
schemes

s Number of workplace parking places (WPP) and
I employers covered by parking management schemes

Take-up of support packages number by type

Numbemployers taking up travel planning or
parking ,management support packages

Objective 3: Contribute to the implementation of mgor
transport schemes and the Local Transport Plan.

Net WPL Revenue

Total Revenue (£) minus operatisfsc business
support and traffic management expenditure

City Council WPL operating costs including
business support and traffic management cos

Expenditure on business support and traffic managen

S(£)

City Council WPL operating costs

Operating coSds (

Number of WPP places, premises and employ
covered by each exemption/discount

efotal number of exempt WPPs excluding those occlg
by disabled Blue Badge holders
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Nottingham WPL Objective

Performance Indicators

Meftics to be used to monitor indicator

Objective 4: Encourage sustainable travel and mode
choice

Mode share of public transport at Inner Area
Traffic Cordon in AM peak period

% of travel by public transport on main radial esit-
rail

Local bus and light rail passenger journeys

Miliiarf passengers on trams and buses in City

Millions of passengers on trams and buses in @reat
Nottingham

Cycling trips

Cycle counts at strategic points ityC

Mode of journeys to school

Proposed “Hands up stiraeschools TBC

Single occupancy car journeys

% of single occupaacs observed at Inner Traffic
Area Cordon mode share sites in AM peak period

Objective 5: Enhance the attractiveness of Nottingdim
as a location for business investment.

Employee numbers (or similar indicators from
City Economic Review)

Number of jobs in the City

Business Births and deaths

Balance of VAT regisinatand de-registrations

Level of inward investment enquiries

Number of d@riga and subsequent successes as
recorded by NCC'’s inward Investment Team

Business location decisions

Research Project TBC

Objective 6: No significant displaced parking probeéms

Displaced parking analysis, number of
complaints, number of schemes by type , cost
schemes

Number of WPL related complaints per year
of
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Existing parking place levies and their effectivenss

Table 2 summarises the characteristics of fivelamparking levy schemes. From the Table it
can be seen that Nottingham is the most restriatéide type and use of places upon which a
charge is made. Nottingham has opted to chargeawnuypied places supplied to employees,
students or regular business visitors by employergublic on street or off street parking and
customer parking is not chargeable. The annualgehiarlowest in Nottingham while Sydney
is the highest. All four current schemes have simekemptions based on type of use.

However important differences occur between theesds with respect to how small
businesses are charged. Nottingham has opted tapex@mall businesses by giving those
with 10 or fewer chargeable workplace parking ptaael00% discount. This goes further
than the similar exemption offered by Perth, witlgdney and Melbourne offer no such
concessions. Despite the city wide nature of thegihgham WPL, the above factors make the
annual revenue from the Nottingham scheme muchrltvas its Australian counterparts.

All five schemes are primarily aimed at targetimgffic congestion via both the pricing
element as well as investment of the revenue ramgedgublic transport infrastructure.

Nottingham’s more timid approach to the annual gaaand exemptions for small businesses
could be attributed to the proximity of competitties close by while a city like Perth is
isolated from its competitors. However this mayaisflect cultural and political differences.

Effectiveness of existing parking place levy’s

Richardson (2010) studied the outcome of the Psrtileme. He reports that following its
introduction, parking supply contracted by 10% kbefslowly rebounding but not recovering
to pre 1999 levels. This reverses the pre 199%todisteadily increasing parking supply.

Clearly a reduction in workplace parking supplynist a guarantee that congestion will
decrease. However Richardson (2010) presents figin@n the Australian Bureau of
Statistics for Perth which shows that there has lzegignificant shift in modal share. Prior to
implementation only 35% of journeys to work weregmplic transport; however by 2010 this
had risen to over 50%, while modal share by car fadledn by a similar amount clearly
demonstrating a shift to public transport. Indeadlig transport use has grown by 67% in the
10 years from 1999 to 2009.

Richardson reports that the volume of car traffic radials providing access to the city
reduced by between 3% and 20% in the three yeHdosving implementation of the scheme
and that traffic within the city has continued txtine.

It is important to note that, over a decade afteribtroduction of the Perth Parking Licence
Fee, Perth is still seeking to address traffic @stign due to a booming economy with a large
increase in population (Martin, 2012).
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Table 2: Summary of area wide parking place levy schemes

. Sources: NCC (2008), NCC( 2012), Enoch (2001), Richardson (2010),

Hamer et al (2009), Translink (2012), State Revenue Office Victoria (2012), Transport for NSW (2013), DoT (2017) and Litman (2011).

Location Area What's Liable for charge Introduced | Main Exemptions Approx | Charge per | Objectives Uses Of
annual | place Revenue
General on Public | Un Small revenue
Description Street Car occupied | Business
Parking | Parks Spaces
Perth —| Central All non | YES YES NO NO 1999 Disabled spaces 30m Long Stay:| Cut congestion by Hypothecated for|
Parking Business residential . A$630, effecting  modal| transport
Licence Fee| District parking  bays Loading Bays Short Stay:| shift and fund
(CBD) that are in use Pubic service bays A$600 Central Area| CAT bus system
(2012) Transit bus system Free transit zone
Businesses <6 space
Spaces incidental to
primary businesg
activities
Sydney —| CBD + five | Off street | NO NO YES YES 1992 Disabled spaces 97m A$2100 Discourage car use| Hypothecated for,
Parking other private non . CBD and . public transport.
Space Levy| outlying residential Loading Bays North E)”ggcénuf;gzguss‘gﬁ Interchanges
PSL business arking, ; ; Sydney, h '
(PSL) areas gccupiged or un- Pubic service bays Aé740y in | transport use bus/rail/ferry.
occupied, doeg Spaces incidental t other areas Park and Ride.
not apply to primary business (2011)
public car activities Rapid bus only
parks. Retail, restaurant, hotel transit way.
parking, etc in outlying| Light rail.
areas .
Electronic
passenger
information
system.
Melbourne | CBD All public and| NO YES NO YES 2006 Business visitors. 38m A$930 Reduce Congestion Not hypothecated
- private long . (2013) by encouraging| but some revenug
Congestion stay non Emergency vehicles. commuters to use is used for public
Levy residential car| Council and charities. public transport. transport
parking spaces improvements.
currently in use Shift workers. Create more
parking for
Spaces incidental to shoppers ang
primary businesg visitors.
activities.

h

174



Table 2: Summary of area wide parking place levy schemes

. Sources: NCC (2008), NCC( 2012), Enoch (2001), Richardson (2010),
Hamer et al (2009), Translink (2012), State Revenue Office Victoria (2012), Transport for NSW (2013), DoT (2017) and Litman (2011).

Location Area What's Liable for charge Introduced | Main Exemptions Approx | Charge per | Objectives Uses Of
annual | place Revenue
General on Public | Un Small revenue
Description Street Car occupied | Business
Parking | Parks Spaces
Vancouver | Greater Non residential| NO YES YES YES 2006 -2007|  Buildings not subject [tBA $1.02 per| Used to fund| Expansion of
— Parking| Vancouver | parking areas property tax. square meter Translink, road and transif
Site Tax Charged by . . (2006) Vancouver, British| system.
area size. Translink Properties (approx $32| Columbia
Spaces incidental t per space) | Transport
primary business Authority.
activities.
Nottingham | City of | Occupied NO NO NO NO 2011 Customers. £7m £334 (2013) | Constrain Hypothecated for|
- Nottingham | private non ) Congestion. transport.
Workplace residential  off Emergency Services. Encourage modal Light il
Parkin street ;
Levy g workplace Disabled Spaces shift to  more| expansion.
parking Loading Spaces sustainable modes. Linkbus Services.
i Fund transport infra
Employers with < 11 o p Redevelopment
spaces. : ;
of  Nottingham
NHS or NHS Contractors Railway Station.
delivering frontline
services.
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It should be noted that in the media and publicatebn both Perth and Nottingham this
continued congestion has been used to suggesthieenss have been ineffective. However
the literature suggests that the Perth Parking ltesyaffected both modal shift and an initial
drop in traffic levels. The issue is that this &ry obscured by continued economic growth,
which has led to further congestion which if nobdzated may have had its own constraining
affect.

Hamer et al (2009) carried out a review of the ontes of the Melbourne Central Business
District (CBD) parking levy. They used census data data from household questionnaire
surveys to quantify changes to the number and eatfitrips, i.e. travel demand. This was
split between all trip purposes and commuter taipd within these trips those that terminated
in off street car parks within the CBD.

They conclude that the data revealed that althdbghotal number of trips to the CBD had
remained stable, the number and proportion of eatsring the charging area has fallen.
However they conclude that the levy is having anlyinor impact on congestion.

The WPL is perceived as an additional cost by lassias (Burchell and Ison 2012) and there
Is concern that this will lead to a potentially aége impact on Nottingham especially with
reference to Inward Investment (NCC 2005). Howetrer extra WPL cost needs to be
understood in the context of a city’s overall off@nich includes the transport infrastructure
and public transport provision (Smyth and Christdda 2010). Nottingham City Council
believes that the overall offer will be sufficignttnhanced by public transport improvements
that the WPL package will deliver that this willfeédt the perceived deterrent effect on
investment of the additional cost of WPL (NCC 2008)

A study commissioned by Core Cities, Passengerspiah Executive Group and Yorkshire
Forward and carried out by GVA Grimley (Core Cities al 2006) examined the
competitiveness of Manchester, Birmingham and Ldsdsarrying out detailed face to face
and telephone interviews with businesses. The tesidre considered to be transferable to
other English Core Cities including Nottingham. Thesults supported Smyth and
Christodoulou’s (2010) conclusions and the resoftthe Invest Thames Gateway study in
that they revealed that there was a strong viewngstothose interviewed that an efficient
transport system was a key determinant in busiloession decisions, but it was perhaps not
the most important factor. Smyth et al (2010) amel €Core Cities (2006) both conclude that
an efficient transport system can be consideredingmortant prerequisite for business
location.

The Core Cities study also revealed that many redpais described themselves as
“footloose” i.e. if their location became less attive they could move quite easily. The

relative propensity of footloose, cost sensitiveibasses to be discouraged by the additional
cost of WPL (NCC 2005) combined with this findirggan area of concern for Nottingham as
it attempts to sell the WPL to its indigenous basmpopulation.

Here in perhaps lies an “unknown” in business locatesearch - Clearly business values
high quality transport networks but is it prepategay through an additional tax?

Transport for London (TfL 2008), used the leveM&T registrations and de-registrations as
the principal metric for assessment of the levebas$iness investment. They compared net
annual change of this in the Central Zone pre aost pmplementation of the London

Congestion Charge along with figures for outer LamdBased on this they concluded that
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there is no evidence that charging has impactedhenlevel of investment in the central
charging area. However, London is a special casdaliis size and current infrastructure.

In Perth, Australia, the following objective was sit in the Perth Parking Policy 2012;
“Ensuring the continued economic and social vigabt central Perth;” (State of Western
Australia, 2012). Richardson (2010) reported timaicerns expressed as to the way that the
levy would act contrary to that objective cannot dupported. Richardson evidenced this
statement by observing that both floor space ang@@ment have enjoyed strong growth.

While data from Perth and London suggest that tieen® evidence that congestion charging
has produced a negative impact on business invastiaggplying these conclusions to
Nottingham is of limited value since both the natof the charging schemes and the status
and proximity of competitor cities are different.can be speculated that Nottingham would
be more vulnerable to adverse effects of congestianging on business as it has competitor
cities close by.

The limited literature on WPLs suggests that finsnarily seen as a revenue raising tool with
a secondary effect as a TDM Tool in its own righbdwever when this revenue is reinvested
in the provision of public transport alternativesjidence from Australia where parking
charges have been implemented in Perth, SydneyMseltlourne, suggest that a WPL
package can be effective in achieving significantal shift.

4. The use of hypothecated funding from the Nottingam WPL

In the UK it is mandatory for each local authorityproduce a Local Transport Plan (LTP)
and submit it to the Department for Transport ideorto receive a share of the funding
available from central government. A LTP presehis transport strategy and the plan for
implementing that strategy. The schemes in the &fEPsummarised in Table 3.
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Table 3: Issues tackled by programmed major transp schemes in Nottingham

Intervention Description Issues addressed by scheme
Workplace Levy payable by employers aqrConstrain Congestion by
Parking Levy parking  places provided tancreasing the cost of commuting
employees, regular business visitpte work by car, help provide
and students, funding for public transpornt
improvements
Nottingham Provision of two additional tramConstrains peak periad
Express  Transitlines to Chilwell and Clifton linked congestion and enhance
Phase 2 to the central public transport hub|atansport connectivity,
Nottingham Station Provision for future growth
Regeneration  of Refurbish Nottingham Station tolransport Connectivity to other

Nottingham Rail provide high quality public transportities and international and
Station hub national gateways

Ring Road Majorn Improvements to junctions to eas€ongestion, local connectivity

Scheme congestion and improved public
transport interchanges along the Ring
Road
Provision of Link| Provide high quality link busCongestion, local connectivity
Buses services between the tam corridors
*A453 Dualing Convert the link road from junctiomransport Connectivity to other

24 of the M1 to dual carriageway | cities and international and
national gateways, Provision for
future growth

*the A453 scheme is a Highways Agency trunk roaddéd scheme but is supported by
Nottingham City Council.

Based on the rationale presented in the Nottingh@hit is possible to summarise the issues
which are drivers for investment in public trangporNottingham (NCC 2013):

1. Congestion: The City Council estimates, that peakiogd congestion costs the city
economy £166 million a year and is particularlytacon key radial routes

2. Connectivity: The City Council believes that stroognnectivity to other urban centres
and national and international gateways are esderitiNottingham is to remain
competitive as a location to do business.

3. Significant Growth. The City Council forecasts thié population is set to rise by 9%
over a 15 year period from 2011 driven by a gromticience and technology, knowledge
intensive and creative industries.
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The Workplace Parking Levy therefore has a dua tolplay in the City Council’s strategy
as it's both a transport demand management toolaanthjor source of funding. Table 4
presents the cost of each scheme and the contriboiade by WPL revenues.

This data shows how the money raised by the WRévisraged by investment from Central
Government. An important benefit in the currerdreamic climate of investing in large scale
public transport schemes is that this providegaifstant boost to the local economy while
they are implemented.

Table 4 Funding of programmed major transport schenes in Nottingham

Scheme Total Cost NCC “Local” | WPL Completion
(Emillions) Contribution not | Contribution | date
including  WPL | (Emillions)
contribution
(Emillions)
NET Phase 2 570 29 170 2014
Ring Road | 16.175 3.2 0 2015
Major
Provision  of | 8.8 0.3 3.78 On going
Link Buses
(Capital only)
LTP 6 pa 0 0 On going
Refurbishment | 60 0 11.7 2014
of Station

Source: Nottingham City Council 13/06/2013

Figure 2 below shows the financial data pertaitimghe WPL scheme. This reveals that
Nottingham City Council spent £369,243 to help ngenahe impact of the WPL on
employers and to encourage sustainable transpug.ig 5% of the WPL revenue.
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Figure 2 Use of WPL Revenue from first year of opeation

£361,507
5%

@ Cost of support to
employers

2 i B WPL operating
costs, compliance
admin

OHypothecated
Revenue

A further £361,507 is spent on the WPL’s operatoogt, 5% of revenue. Figure 2 also
reveals that the WPL scheme contributes 90% ofrateenue towards further transport
improvements. Although the London Congestion Chaagges more money in absolute terms
than the WPL as one would expect, it is less effitivith 49% of revenue taken up by costs.
Thus a WPL can be considered more financially ieffic than road user charging options
which was one of the reasons a WPL was chosen btinileam City Council.

Table 5 below shows a breakdown of how the reveollected is derived across the different
sizes of employers in term of WPP provision. Tlablé shows a comparison between the
actual data from the first year of operation anestimate of the number of WPP provided by
the Off Street Parking Audit survey (OSPA) in 20Ite number of chargeable places is
those WPP provided by employers liable for the gbamas opposed to those subject to
exemption or discount. This excludes those occupyjellue badge holders or those provided
by employers who are eligible for a 100% discount.

This illustrates that the largest 42 WPP providersount for 55% of the revenue but form
less than 10% of liable employers. This is an ingodrconsideration as it makes compliance
and enforcement easier to target in terms of seguhie revenue.

It can also be seen that the supply of WPP haseedny approximately 18% from the 2010
estimate. While the methodology used in the OSP#&ests had inherent limitations, notably
that it relied on the employers providing accurfegeres not on direct observation, it would
appear that the WPL has prompted some contracatiparking supply. The puzzle is that this
does not appear to have resulted in an immedidtecti®n in car use or congestion.
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Table 5: WPP provision by WPP size bands

Pre WPL Estimate 2012/13 Actual figures %

Change
Space | Liable Chargeable | Liable Chargeable | in WPP
Ranges | Employers | WPP Employers | WPP 2010-13 | Revenue
<11 0 0 116 439 NA 250409
11 -100 511 14502 373 11480 -20.8 3324463
101 -
5000 45 17723 42 14545 -17.9 4198534
Total 556 32225 531 26464 -17.9 7773406

The 2012/13 revenue figures take account of licence variations that came into effect prior to the end of the financial
year thus the revenue figure is not always 288 multiplied by the number of chargeable places. Revenue raised within
the banding 1-10 is due to these employers being liable by virtue of associations with other employers which push
them over the 10 place threshold.

Source: Nottingham City Council 20/05/2013

vvnile tTne anove SNows that bbb employers are llEmigay tne vwirL cnarge a turther 1865

employers licence their workplace parking placetsaoa covered by one of the discounts and
thus pay nothing. The vast majority of these aralsbusinesses with less than 11 workplace
parking places. It should be noted that the 53@ldi@mployers account for the majority of

workplace parking places and thus are those canimidp the most to peak period congestion.
While this could be considered suboptimal from \zereie raising perspective, the discounts
are regarded as a practical compromise to botpdhical realities of introducing the scheme

and a perceived desire not to burden potentiallyenvallnerable small businesses with costs
that could make a larger proportion of their tureovt could be regarded to be better to
succeed in introducing a WPL by providing concessiavhere necessary than to risk the
scheme failing due to a lack of political will cxa@omic acceptability.

5. Barriers to implementation

The major barrier to the implementation of any esigpn charging scheme is that of public
acceptance (Frost and Ison 2008) and this is ¢ldisdded to the issue of political risk for the

decision makers. Evidence from Nottingham City Guls consultation prior to and during

the “Examination in Public” and subsequent presserage, suggests that typically the WPL
is criticised on 3 grounds (Dodd 2007, Westcott2@hd Nottingham Evening Post 2012)
namely being:

1. an additional burden on business and thus damagiagity’s economy.
2. in-effective as a tool to combat congestion.
3. unfair on the motorist who already carries a hlaghburden.

Research carried out to assess business attitodasWPL scheme has revealed that, not
surprisingly the business community are less thasitipe (NCC 2005, Burchell and Ison
2012 and Nottingham and Derby Chamber of Commebie )2

A survey of key stakeholders, mainly transport @oldecision makers, conducted in 1999
(Ison and Wall 2002) showed that they considereak geeriod congestion and its associated
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problems to be fairly serious. They also viewed ®\Was one of the least acceptable
measures but most effective measures to combat ttem.

A study carried out by Price Waterhouse Cooper (Pwg& behalf of Nottingham City
Council (NCC 2005) showed that although the WPLrgbavas likely to be less than 1% of a
businesses turnover, businesses were highly drititdaving to bear this cost. 60% of
businesses interviewed by this 2005 study said Waayld relocate some activities away from
Nottingham and more than 50% said they would redalaaned investment. 66% felt the
Levy would not be offset by improvements in pultiensport. This identifies a contradiction
in both the general non specific perception thiaigh quality transport system is important to
business location, and the relatively low percemtafyturnover being asked to fund this and
the strong re-action of businesses to this cosis Tlien raises the question as to what
businesses will actually do?

The barrier of acceptability to the business comityuras been strengthened as a result of the
present government’s “Red Tape Review” which inellih consideration of WPL schemes
as (see below); it stressed the requirement thaftore scheme must be acceptable to the
business community.

“within the road transport red tape challenge theifigglaced over
400 regulations online for your views. After remmyithose that have
already lapsed, 376 remain — of which 142 will beapped or
improved following a vigorous process of challengefans include:

“- local authorities will now have to ensure busisénterests are
properly considered as part of any future prop&edkplace Parking
Levy scheme. They must show they have properlyediedtively
consulted local businesses, have addressed angrpgropcerns raised
and secured support from the local business contguni

Source: Cabinet Office 2013

Given the evidence of business views presentedeattos could prove a challenge. Clearly,
no local authority wishes to damage the econontheaf area and if there is evidence that the
presence of the WPL is damaging to the economfzemtedium term then the scheme may
need re-thinking. However there will be a lag betwehe introduction of a WPL and the
completion of the public transport improvements aame short term “pain” may be
acceptable.

The political stability of Nottingham allows demsi makers to take a medium to long term
view as they know that they are extremely unlikiglybe voted out of office over a single

issue such as the WPL provided the economy perfamesjuately over the medium term.

This however is not the case in other similar UKigSi For example, Bristol is more finely

balanced politically and re-action to an initialljpopular idea can make a big difference
electorally. Bristol has considered and rejected itlea of a tram scheme, major bus
improvements, re-opened rail services and a WPLoaredcan speculate that this is probably
due to political factors rather than an objectivaraination of the pros and cons of such
schemes in what is accepted as a congested City.
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6. Evaluating performance; Monitoring framework, methodologies and available data to
date

6.1 The monitoring framework

As stated previously Nottingham City Council haentified 6 key objectives for the WPL
scheme (see Table 1). A framework of indicatorsmiasure performance of the scheme
against these objectives has been developed.

This paper concentrates on Objectives 1 and Smglad congestion and business investment.
Based on the discussion in section 5 it is coneti¢hat these are the primary objectives in
terms of a successful outcome for the WPL packagach includes the major public
transport improvements discussed above) and atstsftvansferability to other cities.

6.2 Objective 1: Constrain congestion in the AM andPM peak periods
This is being monitored using the following indioest

= Journey time per vehicle mile (JTVM)

= Area wide traffic mileage

= Bus services running on time

= Percentage of cars with just one occupant

These four indicators combine to give a view afidw congestion in Nottingham changes
over time. Only JTVM can be considered as a dimeasure of congestion, the other three
should be viewed as supporting indicators as tlwegal necessarily track congestion directly
but rather give indications as to whether it i€lkto be moving in the right direction. This is
particularly the case with the bus punctuality @ador which is significant in terms of public
transport performance, but is not directly relatedcongestion as recurrent congestion is
“built” into the timetable, thus the following digssion focuses on the other 3 indicators.

Journey Time per Vehicle Mile (JTVM)

Journey time per vehicle mile has been monitorethemetwork shown in Figure 3 for over
a decade by using the moving observer method. $stadf are required to drive inbound
along predefined radial routes and around the hgitham Ring Road between 7am and 10am
Monday to Friday. Each route is surveyed on att lwes different dates in the neutral autumn
months.

A GPS recorder is used to collect the position&h dehich is then analysed using a bespoke
ACCESS application to generate journey times o sagment of each route. 2010 has been
identified as the appropriate baseline year sihiei$ the year prior to the introduction of the
WPL.
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Figures 3 summarise the data available to datéhfsrindicator. JTVM fell significantly in
2011 and then rebounded in 2012 to pre-recessuatsldt should be noted that 2010 was the
1 year since 2005 that JTVM had increased and thusbe seen as a “blip”. Nevertheless
initial results from the alternative data sourcesfem that this is not an error therefore at
present it will still be used as the baseline ydiashould be noted that prior to 2010 the
monitoring was split between Spring and Autumn areacademic year; it is not thought that
the change to monitoring in the Autumn has hadifogmt statistical effect.

Figure 3 Journey Time per Vehicle Mile: Time Seriegmoving observer data)
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Source: Nottingham City Council 06/06/2013

It can be concluded that there is no evidence te ttasuggest that WPL has resulted in a
reduction in congestion based on JTVM. It is howdwe early to conclude that it will not, in
time, have a favourable effect even as a standcedlamsport demand management measure.

Area wide traffic mileage

Area wide traffic mileage is a measure of how miraffic uses the specified road network in
a calendar year and is calculated using automattt rmanual traffic counts across the
conurbation. As can be seen in Table 6, this fetween 2010, the base year, and 2012
possibly due to the economic conditions.

Table 6: Area wide traffic mileage 2005 — 2012

Area/Yr 2005 | 2006 | 2007 | 2008 | 2009 2010 2011 2012
Greater Nottingham | 1881 | 1880 | 1878 | 1837 | 1847 | 1838 1805 1787
City 665 667 662 650 658 655 648 640

Source: Nottingham City Council 06/06/2013
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The percentage of cars with one occupant

The percentage of cars with one occupant is cdkdilfrom data generated from annual
modal share surveys carried out at fourteen sitesadial routes as they cross a nominal
cordon line into Nottingham in the AM peak periodl. manual modal share survey is
conducted at each site on the cordon in the Smingutumn, in the AM peak period (7am-
10am) for inbound traffic. A classified traffic couis augmented by occupancy surveys of
buses, trams and multiple occupancy cars (i.eotweipancy of all cars with more than 1
occupant) crossing the cordon line. The total pmoplovement by mode can then be
calculated and thus the percentage of travel bl eamde. The number of single occupancy
cars can be calculated by subtracting those obdemtd two or more occupants from the
total number of cars recorded in the classifiednto@ decrease in this percentage i.e. an
increase in average occupancy is seen as a positteceme. The percentage of cars with one
occupant fell from the 2010 baseline year leve32#% to 80.6% in 2011 before rebounding in
2012 to 82.5%. This pattern replicates that obskewgh JTVM data indicating at first a
positive movement of the indicator followed by da&tetion in 2012. However this change is
very small and could be covered by margins of sugreor.

At present none of the above indicators used toitmothis objective show any evidence that
the WPL is having an impact on congestion. Theepatacross the three years, 2010 to 2012
shows a general positive movement in modal shackjamrney time indicators in 2011
followed by a deterioration in 2012. The reasonstlics are not fully understood at this time
and further research is required, however econamorditions may have played a role as
observed in Perth.

6.3 Objective 5: Enhance the attractiveness of Natigham as a location for business
investment.

Along with Objective 1, this is considered a catiobjective, as those who oppose the WPL
often cite the extra cost on business as a factochwis likely to damage the economy.
Monitoring this objective is seen as a major chmgke

The indicators can be split into macro economicicairs for which data is currently
available albeit several years in arrears and mecanomic indicators for which data is not
yet available. It is an important aim of the ongpmonitoring project to design and act on a
methodology for collecting the micro economic data.

The macro economic indicators reviewed are asv@an all cases the base line year will be
2010 although where possible this has been coralsddl via a time series:

* Number of jobs — This indicator is based on offixfice for National Statistics (ONS)
data. Up to 2008 the data was collated from theuahBusiness Inquiry Survey (ABI).
However from 2008 onwards the ONS replaced the Wih the Business Register and
the 2005 -2007 ABI figures have been correcteckeflect the differences between 2008
values produced by the two methods.

* Business births and deaths — Net VAT registratiangd de-registrations from the ONS
Business Demography, an annual publication.

» Level of investment enquiries to the Nottinghanmy@ouncil’s Inward Investment Team.
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The number of jobs based in the Nottingham City Ara

Table 7 and Figure 4 present a time series of slataing the number of jobs in Nottingham,
other similar “comparator” English cities and Englaas a whole. The official data from the
ONS shows the number of jobs in Nottingham incrédse 2.8% between September 2010
and September 2011 which compares favourably \Ww#hsttuation for both comparator cities
and England as a whole.
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Table 7: Number of jobs in Nottingham, other simila Cities and England,

Year X

o

. - - . - j

Annual Business Inquiry adjusted| Business Register and Employment Survey S

to BRES (BRES) ®

N

o

|_\

@

. |

City 2005 2006 2007 2008 2009 2010 2011 =

Nottingham 187774 186149 183306 184500 188500 193900 199300 2.8

Sheffield 255917 253175 252058 250900 243500 240300 237400 -1.2

Bristol 233270 233474 233474 234700 233500 239500 230900 -3.6

Leicester 161877 162487 161573 158100 156300 158600 154900 -2.3
Newcastle upor

Tyne 190516 184017 177619 179600 169000 169000 172800 2.2
Nottingham (City
Council Adjusted

figures) 187774 186149 183306 190500 183100 183000 180200 -1.5

England 23164458 23044634 23261934 23331300 2267040 280853| 23058900 -0.1

Source: Office for National Statistics suppliedNbgttingham City Council 06/06/2013
Figure 4: No. of jobs in Nottingham, other similarcities and England 2005-11
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However, one must question why Nottingham shows sugositive upward trend while other

similar cities suffered a reduction in jobs in teame period during which the national

economy was in recession. A more detailed anabyfsibis data carried out by Nottingham

City Council, which takes into account several orgations that have chosen to register all
their national employment in Nottingham in recemans, has adjusted the ONS figure
downwards to compensate for this. This shows a memkstic trajectory as can be observed
in Figure 4. Furthermore the employment and uneympént data does not support the strong
growth in jobs in Nottingham suggested by the Obl% jdata.

Unfortunately as a similar adjustment cannot be evfad the comparator data it should be
noted that the comparison is not like with like.wé&ver there is some evidence to suggest
that the phenomena of national employers regigealhtheir employment in one city is less
pronounced in the comparator cities than it is attidgham.

Firstly the trajectory of the time series appearde¢ intuitively correct and more closely
matches that of England as a whole with a decin@b numbers following the financial
crisis and subsequent recession in 2008-2009. As din issue surrounding how jobs are
allocated, the figures for England remain the santethus form a reliable reference point.

Secondly, City Council’s adjusted figures match #®ve pattern much better which in its
self suggests a valid comparison.

Assuming that one accepts that Nottingham City C'sirevised job figures for Nottingham
IS more accurate than those contained in the aff@NS figures then Nottingham saw a 1.5%
reduction in jobs between 2010 and 2011. The Exglayure, a small rise of 0.1%, is a poor
yardstick to measure Nottingham’s performance stheebusiness demographics of a core
City are very different to that of England as a lehahich is heavily skewed by London and
the South East. A fairer benchmark is the dataotber similar sized cities. As Table 7
demonstrates, of the five Cities, Nottingham isosec only to Sheffield in respect to
minimising job loss between 2010 and 2011.

Whichever version of the Nottingham ONS data issabered, all the available data suggests
that Nottingham has faired no worse in terms of lpdgses than other similar cities and it is
possible to conclude that, to date, there is ndexnge to suggest that the introduction of the
WPL has resulted in any negative impact on the rarrabjobs based in Nottingham.

Business births and deaths

The business births and deaths are based on taeckabf VAT registrations each year (as
used in London). As it does not take into accolnet size of the employer and will miss
expansion and contraction of major employers it lbarconsidered as indicative of general
economic health rather than being of use as atdingtcome from the WPL (most of VAT
registered employers will be exempt from the WPL \ostue of having less than 11
workplace parking places).

Table 8 and Figure 5 demonstrate that the balancéAd registrations is negative for

Nottingham and the other comparator areas in telive year of 2010. All areas improved
in 2011, however only Nottingham and Sheffield renraarginally negative. Nottingham is
thus lagging behind in its recovery from the remess
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Table 8 Business births and deaths: A summary for@L0, i.e. the baseline year

2010 2011
o & & |2z | @ & & b=
Q = o e Q = o Le
2 ‘-CQD_ 3 8o 2 &;D, = 3o
S @ 2 | oz | 2 o) 5 °g
= = «Q © = = «Q o
S 2 ®© | Sa S 2 ® Sa3
" o 5 c (9] 2 o 5 c (0]
a s 8 =1 a < g 5
) 5 ) 5
2 S ‘(<D 2 = ‘(<D
= 58
TS =
Area 8 8
Nottingham 805 970 -165 -6.4 935 955 -20 -0.8
Greater Nottingham | 1,840 2,185 -345 -7.9 2,030 2,020 10 0.2
East Midlands 14,325 19,545 -5,220 | -6.6 16,055 15,150 905 24
England 207,520 219,920 -12,400 | -2.9 232,460 202,365 30,095 | 7
Bristol 1,725 1,645 80 2.2 1,975 1,480 495 14.2
Newcastle 725 815 -90 -3.7 895 775 120 5.2
Sheffield 1,440 1,860 -420 9.1 1,595 1,730 -135 -3
Leicester 1,040 1,270 -230 -9.5 1,240 1,075 165 6.3

Source: UK Office for National Statistics, Businddemography supplied by Nottingham
City Council 06/06/2013

Figure 5 Trends in NET VAT registrations year on yar change 2004 - 2011

4.00

Nottingha
m UA

eeeees Comparat
or Cities

= == Greater
Nottingha
m

e« EAST
MIDLAND
S

ENGLAND

0.00

% change

_4.00 T T T T T T T 1
2004 2005 2006 2007 2008 2009 2010 2011

189



Source: Nottingham City Council 06/06/2013

Nottingham City Council’s Transport Strategy Teaonsiders that Nottingham often lags
behind other areas in times of economic recovewy tdua more conservative view of risk
amongst Nottingham’s business community. If soguestion is therefore; is the prospect of
WPL exacerbating this conservatism and puttingrimssies off starting up in Nottingham? If
this is the case, this must be a view based ockadaunderstanding of the scheme as most
businesses will not be impacted as discussed above.

On balance it is possible but unlikely that the \abalow recovery in business VAT
registrations is due to the implementation of thelMVHowever additional years’ data are
required to confirm this view.

Level of inward investment inquiries to NottinghamCity Council

Data from the Inward Investment team which tradks humber of enquiries concerning
investing in Nottingham and those which then got@mactually invest shows that 2012/13
was a bumper year for both the level of enquiried the number of successes moves to the
City and subsequent job creation. However it calmeoassumed that the level of inquiries to
Nottingham City Council necessarily reflects invesht levels as a whole and thus this
indicator must be used as complementary evidencpport or refute conclusions drawn
using more comprehensive macro economic indical@isle 9 shows this data.

Table 9: Enquiries to the Inward Investment Team an subsequent successes

Year Inquiries No. of successes Jobs created
2008/09 91 3 360

2009/10 156 5 85

2010/11 110 2 85

2011/12 146 5 65

2012/13 175 9 1100

Source: Nottingham City Council 10/05/2013

Although the location of a major retail distributieentre in the north of the City is partially
responsible for this, it is only 1 of 9 successElis would tend to confirm the above
ascertation that Nottingham is recovering succdgsfrom recession albeit perhaps more
slowly than other areas. It will be interesting dee if the 2012 job figures and VAT
registrations, neither of which are available uttd autumn, reflect this trend.
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7. Concluding comments

The Nottingham WPL scheme is the first of its kimdthe UK. The outcomes from this
scheme and the public transport improvements wihictakes possible, by part funding, may
determine if the WPL option is adopted by other CiKes over time and thus becomes a
main steam option for funding large scale pubbBmgport improvements.

Existing literature points to a reduction in levelscongestion without a negative impact on
business investment, being of paramount importémtee schemes acceptance.

Literature indicates that the Australian parking@plevy schemes have had a positive effect
by encouraging mode switch to public transports tkiespecially so in Perth. There is also
evidence to show that this has been achieved withegatively impacting on the local
economy.

However, because of cultural, geographic and ecanalififerences it is not possible to
conclude from the literature that the outcomes mwittiNgham will be similarly positive.
Nottingham differs from the Australian examplesthat it is located in close proximity of
competitor cities and evidence from literature shdlat acceptance by local business and the
public is also a barrier to future implementationVBPL schemes. Therefore a thorough
evaluation of its performance is essential if thesgriers are to be overcome and other
schemes introduced.

In its first year of full operation the WPL hasged £7millon of hypothecated revenue for
public transport improvement. While the data fromtthhgham to date suggests that, as yet,
the scheme has had minimal impact on levels of eston in the City, the evidence from
macro economic indicators is demonstrating thatiNgitam has faired no worse than other
similar sized UK cities since the chosen base y@akWPL monitoring, 2010. It should be
noted that although the WPL has only been fullyrapenal for a year, the business
community has been aware that it was going to h@emented since 2010 and thus it is
possible that any negative economic impact hasshgehrs to take effect. This consideration
increases confidence that the WPL is not havinggative effect on the macro economic
indicators presented in this paper.

It is important to note that of the overall packaféransport interventions that will take place
in Nottingham between 2010 and 2015, only the WiB&lfi is currently in place and while it
is proposed that even as a standalone measure Bhewlll have a positive impact on some
of the scheme objectives, the main benefits maybeotealised until all the interventions
which the WPL part funds are in place.

Therefore, considering the above it is thus permapgoo surprising that there is, as yet, little
impact on congestion.

While it is desirable to await further years daiaconfirm conclusions regarding the WPL'’s
effect on the key outcomes for objectives 1 (cotigesonstraint) and 5 (inward investment),
there is evidence of positive changes in emplogdialiour and also the supply of Workplace
Parking Places. Take up of travel planning haseased by 1.7% since 2010 as has the
implementation of parking management schemes wéeelk to pass on the cost of the WPL
to employees. These now cover 36% of Workplace iRgrRlaces. Conversely there is
evidence that the number of workplace parking #alcas fallen by 18% following the

191



introduction of WPL. Furthermore, the WPL scheme bperated smoothly in its first year
with no legal challenges and 100% compliance froLWable employers.

So is a WPL the answer to funding large scale loealsport improvements in the UK? It's
too early to answer this question definitively agrenpost implementation data is required in
order to evaluate whether the scheme meets itctolge and, as has been discussed in this
paper, this has implications for its acceptabibtyd transferability to other UK towns and
Cities and indeed worldwide. However, what can & $s that the scheme itself has been
successfully implemented and is raising Nottingtslatal contribution to the NET Phase 2
funding and other public transport alternatives. sgh, it is a robust approach to funding
large scale local transport improvements in thg GitNottingham. The issue is whether or
not the longer term impacts of the WPL package safficiently positive to make it an
attractive and politically acceptable policy todmplied elsewhere in the UK.
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ABSTRACT

Theoretical approaches to evaluating public paintatives seek to account for the effect of
factors external to the initiative which could ingpan the outcome of that initiative. The
application of this approach within the transpogtter is relatively new despite current
government Department for Transport guidance adiuards use.

Nottingham is the first City in the UK to implememtVorkplace Parking Levy (WPL) which
places a levy on private non-domestic off streekipg provided by employers. The scheme
acts as a transport demand management measurthevittvenue hypothecated for funding a
package of transport improvements.

This paper analyses the application of a theoleticaluation approach, using the example of
the Nottingham WPL package as a case study. Thgsamancludes a logic map based on
stakeholder consensus and literature, explaining tiee package is expected to meet its
stated objectives.

The paper concludes that a combination of two #texal approaches, ‘Theory of Change
approach strengthened by elements of ‘Realistiduatian, as an appropriate framework for
evaluating transport interventions and that this éstablished a plausible model for change
and expected outcomes and impacts for the Nottmgh@PL Package. Additionally, it
concludes that the available data supports thditsabf the established Theory of Change for
the Nottingham WPL package with regards to shdeien outcomes. This will be invaluable
to any authority which chooses to pursue a sinaipgaroach.
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INTRODUCTION

It is common for local authorities introducing néansport initiatives in the UK to monitor a
set of indicators upon which the intervention itended to cause change. Large or complex
interventions however, which are implemented arsgssed over a period of time may result
in incorrect conclusions, since factors such aseeuc conditions may change over time.
Thus monitoring must be considered against the ativbackground of change which is
external to the intervention. This is generallyeredd to as the ‘context’ in evaluation
literature (see 1 and 2). Thus ideally the ainoigetsearch evidence in order to indicate that it
is the intervention in question that is causing abgerved change, anticipated or otherwise,
rather other unrelated contextual factors. Thistasmed attribution (3). This wider
consideration of context leading to attributing theedium and long term changes in
indicators to the intervention being studied isrted evaluation (1).

In recent years UK government best practice guidafar evaluating major transport
interventions has advocated Theoretical Evaluatgproaches to address the issue of
achieving attribution of affects to the scheme bemvaluated. (3 and 4). Theoretical
Evaluation is common in assessment of issues cetatg@ublic health and social programs
however there is little published on the use ofhsapproaches in transport evaluation. The
Nottingham Workplace Parking Levy (WPL) packagears example of a major transport
intervention recently implemented in a medium siZ&dCity being used to manage transport
demand and raise capital for public transport inapnoents. The effectiveness of the WPL
package in meeting its stated objectives has teviaduated and theory of change has been
proposed for such evaluations.

This paper introduces the WPL and provides a liteeareview to explore the options for
tailoring Theoretical Evaluation to evaluating ansport intervention. It then develops a
theory of change for the Nottingham Workplace Ragkievy package which is a required
component of a theoretical evaluation approachs Tads to the production of a logic model
of how the WPL package can be expected to medkitsscheme objectives. The extent to
which this theory is operating as expected is asskagainst the latest available data. From
this key elements required of such an approacidargified that can, in future, be applied to
the planning stage of any similar interventionitbscheme evaluation.

BACKGROUND TO THE WPL

In April 2012 Nottingham City Council introducedetWWPL which uses the provisions of the
Transport Act 2000 to levy a charge on occupiedgbel non-domestic off street parking
places that is Workplace Parking Places (WPP) aedupy employees, regular business
visitors or students. It is the first charge oftitge in the UK, and indeed in Europe. Currently
the charge per WPP is £334 ($571) per year. Emogeply for a licence for each of their
premises where such places are provided whichsstheenumber of WPP they wish to use
and then pay the appropriate levy. Currently adtimf Workplace Parking places have the
charge passed onto employees via employer run Vem&parking charging schemes.

The WPL therefore has a dual role to act as ap@hsiemand management measure and also
to raise hypothecated funds for transport improvesieThe money raised by the WPL is
funding two new tram lines, improvements to Notham Railway Station and additional bus
services. The WPL scheme and the above mentiond pransport improvements comprise
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the overall “WPL package” and are intended to cam@nt each other to enhance the
transport demand management effect.

As part of the approval for the scheme a busines® avas prepared and submitted to
government in 2008 (5), within this 6 key objectivef the WPL were identified (further
discussed below) together with a commitment toweatal these. For those interested in further
detail on the Nottingham WPL and its implementatiDale et al 2014 (30) provide a detailed
case study of the scheme which provides furthekdracind information to support this
paper.

THEORETICAL APPROACHES TO EVALUATION

Theoretical approaches to evaluation have evoleeadtress acknowledged weaknesses of
experimental design fully accounting for context attribution. Pawson and Tilley (1997)
(2) introduced Realistic Evaluation, while in 1988rk carried out by the Aspen Institute put
forward an alternative theory based approach; teofly of Change (6). These approaches
take into account contextual changes, as and whewg,occur by incorporating them into a
theory which describes the process of change tteviention is intended to achieve (7).
Additionally theory based techniques, where a latkdata mitigates against experimental
proof, are intended to have the ability to fall bam the underlying theory so as to make
credible attributions in the absence of experimestaence (8). It is important to stress that
the term ‘theoretical’ is used to articulate thHa¢ evaluation uses a theory based on previous
experience and is tested by collecting evidenaar poi any conclusions being provided, rather
being purely theoretical in that it is untestedioreal.

Theory of Change Approach

A Theory of Change Approach (ToC) describes thesalrelationships between the events
linked to an intervention which aim to meet a destated scheme objectives, in doing so it
seeks to take into account context and any likeBnges to this that can be foreseen. These
events are commonly identified as follows (9 and 4)

» Context/setting — this describes the problem themavill attempt to mitigate and
also any relevant contextual factors, Thus it caléd be seen as setting the scene;

* Inputs — This describes the nature of the intereanand the resources required to
implement it;

» Outputs — This describes what those resourcesedadiv the ground e.g. a new tram
line;

* Outcomes — This refers to the immediate effecthef intervention in the short and
medium term;

* Impacts - this is longer term strategic change<chvitine intervention has effected or
contributed to.

A distinctive aspect of a ToC evaluation is thatelies on this causality being developed
based on existing evidence from stakeholders, goacdtice elsewhere, previous evaluations,
and academic studies leading to a consensus dhebey of change. Where knowledge gaps

199



are identified bespoke research may be necessagemd applications of this approach have
used logic maps to articulate and understand tayh(6, 9 and 3).Thus the theory proposes
that if, given setting X, resources are committezhtY will be delivered. Given that Y is now
in place this will result in Z outcomes which inmwvill achieve W impacts. While clearly the
larger the evidence base in terms of previous éxpes the better, this form of evaluation is
effective in dealing with complex or innovative safes due to the flexibility of evidence
gathering in developing the theory.

Literature on how a ToC approach achieves attiaous somewhat general in nature. Connell
and Kubisch (1998) (10) while recognizing that éhex no guarantee that observed change is
due to factors other than the intervention, arghat toften, if the observed change is
commensurate with the theory then stakeholdersbrayilling to accept that it is attributable
to that intervention. They identify four points whithey believe could be sufficient to
demonstrate attribution when adopting a ToC approaamely that the:

» theory is plausible;

* intervention was implemented as expected,;

e magnitude of the outcomes following the above veagradicted by the theory;
» absence of any contextual shift that could accéurthe above outcomes.

Realistic Evaluation

Realistic Evaluation (RE) is a theoretical evalotapproach which is rooted in the realist
philosophy of science and views the world as aeseaf open systems subject to causal
factors that vary over time (2) i.e. they recogrilsa if intervention A has previously lead to
outcome B it may not necessarily be the case irfutwe or in a different location because
external causal factors may not be the same. ker otbrds they embrace the concept that the
outcomes to actions will depend on the wider cantgk). RE can therefore be said to have a
base formula for exploring this explanatory aim:

Mechanism + Context = Outcome
These 3 elements are explained as follows (12):

4. Mechanisms (M): That evaluators need to exploeenttechanism that is intended to
operate to make the programme effect the intendadge. A mechanism is, therefore,
a mini theory which says how an intervention wdhave change, e.g. a WPL, where
it is passed on will raise the cost of travellimgwork by private car thus utilising
basic economic theory to reduce the percentageaylp choosing that mode.

5. Context (C): It's important to explore the contextvhich it is intended to operate and
identify what factors will impact on the intende@chanisms.

6. Outcome Patterns (O): This is a postulation ashatwutcomes will occur to whom
and where. It includes an appreciation that thehaeisms and therefore the outcomes
may not operate in a uniform fashion due to diffiees between contextual factors.

A realist theory therefore comprises a series dftydated Context-Mechanism-Outcome
Theories (CMOs) and the output of the evaluatiorefsned and tested CMOs. Pawson and
Tilley (2004) (12) provide a straightforward accowf how realist evaluators approach
attribution by identifying mechanisms and procegdito test them empirically. They
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recognize that in complex programs potential mecmas may be almost infinite and that the
evaluator can only go so far. While the two apphesc outlined above developed

independently it is debateable if they are distenmotl mutually exclusive. Pawson and Tilley
(2004) (12) give a number of examples of the appibnis of RE to real life evaluations. It is

important to that these were applied to a relagivelrrow area of study with easily definable
consequences, a far cry from a major transportrvietgion which can, arguably pervade
many policy areas. Laws (2009) (11) used RE to uatal Publicly Funded Demand

Responsive Travel (DRT) Schemes in the UK. Laws) (@dncluded that although the

approach generated a reasonable level of knowlédgeapproach was extremely time
consuming and the findings could lack precisione $&commended that such evaluation
methods be limited to key areas of the scheme rrédltae adopted as an overall evaluation
approach. Blamey and Mackenzie (2007) (7) concthdeit may be desirable to include an
element of RE within an overall ToC evaluation feamork in order to examine the cause of
change in more detail.

THEORETICAL EVALUATION APPLIED TO TRANSPORT

To date there are very few published examples of the@se approaches have been applied to
the evaluation of transport projects. In generslsaggested by the literature it is considered
that the basic methodologies for ToC or RE canikextly applied to transport interventions
without major modification, however there are sqméts specific to transport interventions
that should considered:

1. Scale of the intervention - Theoretical approacleesl themselves to schemes or
packages that are complex and innovative as thgs®aches, while stronger for an
existing evidence base, do not rely on this andcapable of generating conclusions
from incomplete or sparse base and monitoring detés is relevant to large scale
transport initiatives as they are likely to infleenwhole conurbations with unique
characteristics making traditional experimental pamative approaches difficult to
design and implement.

2. Utility of a logic map - The current guidance onakating major transport
interventions from the UK Department for Transg@it strongly advocates the use of
a logic map to express the theory of change, inglsp they are nudging evaluators
towards a ToC approach.

3. Combining ToC and RE approaches - Given the dismusgove it can be seen that
an element of realistic evaluation can be usedramgthen the ToC approach. If the
evaluator chooses this option then it will be impot to limit the number of CMO
theories or limit themselves to identifying key rhanisms and contextual factors.

The above issues are expanded in the discussitimearhosen approach to evaluate the WPL
package in the following section.

A THEORETICAL EVALUATION APPROACH APPLIED TO THE WP L
PACKAGE

Considering the above discussion, it is possible miake key statements about the
characteristics of the WPL package relevant tacti@ce of evaluation approach:
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1. The WPL package will be implemented over a 4 ye&ae tspan during which both
local and national context is liable to change.

2. The WPL package is unique in a European contexteaed the Australian schemes
have significant differences to the Nottingham Ra&ek It can therefore be considered
to be an innovative and untested intervention.

3. The WPL and the schemes which it funds is a packageit is a number of
complementary interventions designed to act arefaect to attain common objectives.

4. The presence of competitor cities within the regaoil other Core Cities of a similar
size and socio-economic profile facilitates thenitfecation of a comparator group for
many indicators. It is not possible to identifyamdom control group as the WPL is
area wide.

The above statements will be true for many larggestansport initiatives which incorporate
innovative or new approaches where the existingesge for their effectiveness is limited.
Clearly because of the area wide nature of thegggekvhich mitigates against the availability
of a random control group a true experimental aggmas not possible. While other similar
cities provide an acceptable comparator group eaiyie of the chosen indicator monitoring
data is available for those cities. This means dhgiasi-experimental approach is feasible for
some objectives but cannot be the complete answer.

Another consideration is that the WPL is an innmeameasure that is untested in a UK or
indeed European context, thus it is desirable netety to report that change has occurred
relative to the comparator cities but to understahg and how rendering information as to
how specific context has contributed to that chakgem the above it can be seen this kind of
knowledge generation is only possible by adoptinigemretical evaluation approach. Neither
before and after monitoring nor quasi-experimergahluation approaches provide an
understanding of how change is achieved and areablet to take into account changing
contextual factors over time.

Additionally the formulation of a theory based agic mapping would also be useful where
no comparable data is available, for example bespaksiness investment research, as
attribution can be achieved by answering the qoestiBased on (10):

* Is the theory is plausible?
* Was the intervention implemented as expected?
* Is the magnitude of the observed changes to theatat as predicted by the theory?

« The absence of any contextual shift that could actéor the above outcomes or if
there was, has this been taken into account.

The above discussion clearly points to the deditalaf an approach whereby a Theory of
Change is articulated by producing a logic map thasethe knowledge of stakeholders and
key documentary evidence. Where feasible a quasrenental component to the evaluation
will strengthen this.

Six objectives have been identified by stakeholdersed on the WPL Business Case (see
13). In this paper the evaluation of the three mogtortant objectives in terms of the
packages long term aims and transferability areicened:

O1 - Constrain congestion in the AM and PM peakogist
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02 - Encourage sustainable travel and mode choice.
O3 - Enhance the attractiveness of Nottinghamlasation for business investment.

To develop an evaluation framework, a logic mapyFe 1) has been developed which
represents, a theory of change for the WPL packagést these objectives. This logic map
is based on the 5 events inherent in a theory afgh approach as described earlier. It is thus
chronological in nature and identifies the stages lankages flowing from the initial context
to the inputs outputs, outcomes and eventual lotgen impacts. It also shows which
outcomes and impacts contribute towards which obgs An element of a realistic
evaluation approach has been used to add furtipdareatory detail to the theory presented in
the logic map by identifying individual mechanismis change and where within the logic
flow each mechanism is anticipated to operate.

The mechanisms that have been identified try tartad the need for them to be defined and
discrete with, a recognition, that if they were ko down into the smallest unit there could
be double or triple the number. Thus individual heedsms occur at more than one place
within the logic map. Contextual factors that asdevant at the schemes inception are
identified within the background and context boxFigure 1. Table 1 identifies a series of
discrete contextual factors which are anticipatedrtpact on the effectiveness of the WPL
package. Table 2 details the individual mechanistmsh are anticipated to operate.
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TABLE 1 Context of the WPL Package

Context

Evidence base to support context

Socio-economic

Nottingham is a medium sized English city with
population of 308,000 (645,000 in the primary urbaga). It
ranks 20th out of 326 Local Authority areas for rilegtion
and should, therefore, be considered deprived. 80%s

=.

h
Wit

h in

vh

N

C1 | characteristics GVA is accounted for by the service sector.

The Local Transport Policy background features resite
bus priority measures, activities to encourage rgmaedes
of travel including workplace travel planning, Pad Ride,

Relevant Transport 1 existing Tram Line and a general presumption resjs

C2 | Policies catering for growth in travel via road improvements

The WPL package is being implemented in a periogny

National Economic the national economy is emerging from recessiom

C3 | Conditions associated improving economic growth figures.

Standard unleaded fuel prices rose by 17% betwaeuady
2010 and December 2013 while diesel prices rosz2by in

C4 | Cost of fuel the same period. (14)

The Nottingham Offer Key operational costs are lowe Nottingham than othe
comparable cities in the UK, with office costs aBf00 per
sq. ft. for Grade A office space (compared to £86-4n
Birmingham and Manchester, £30.00 in Leeds, £25
Milton Keynes and £25 in Cardiff) — (15) and salaogts on
average 10% lower than the national average (Id)ese
are the main costs that a business will focus orem
deciding on a new location and are key in termsvbéat

C5 Nottingham has to offer as a location.

Nottingham City Council estimates that congestio@jinly
in the AM and PM peak period, costs the City’s enog
£160m pa (5), this will manifest itself as a casbtisiness ir

Existing Congestion lost time, increased transport costs, difficultiesaccess for

C6 | Problem qualified workforce etc.

C7 | Presumption of Growth Population projected to grow by 9% 2011-2026 (17)
ﬁgg&:ﬁr& %'g;i?:&%?i;% J(_)urr)ey Time per Vehicl_e mile on Radial Routes itite
phase of WPL Package City in the AM peak period affected by these roagirkzs
Ring Rd Improvement rose by 31% between 2010/11 and 2013/14 Whlle t

isolated from them rose by 5.4%, less growth timaB out of
scheme and 4 of the comparator cities

C9 | Improvements to A453

nose
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TABLE 2 Mechanisms Activated by the WPL Package

=

Mechanism Evidence base to support mechanism

M1 WPL funds Improved public transport (PT) | The parking space schemes in the Australian dektable hypothecate

options. revenue for transport (5). The Nottingham WPL sohédras raised appro
£14 million to date (13)

M2 Improved PT options result in increased capacity| In Nottingham the introduction a tram increased tRps from 68,000 ir
this will encourage new trips generated by grovath 2003/4 to 74,000 in 2005/6. (18).
choose PT rather than the car.

M3 Improved PT options result in better connectiviy,
image and convenience when using R€ncouraging
modal switch from the car to PT.

M4 WPL funds business support measure® encourage Studies show that Travel Planning is effectivencairaging mode shift (1
workplace travel plans, car park management |antl 20). Concern for WPL is imposing a cost on s discouragin
cycle infrastructure improvements which encourpgevard investment (21 and 22). Passing cost to eyegls via parking
employees to switch from car to PT, cycling |@harges may address this concern and there isreadibat this is takin
walking. place (13).

M5 Direct increase in cost in commuting to work bycar | Evidence from long standing parking space levyesuds in Australia

due to Workplace Parking Charges. Some
employers choose to pass on the cost of the poov,
of these places to their employees, thus effegti
increasing the cost of commuting to work by ¢
According to basic economic theory this sho
decrease the demand for this mode of travel.

suggests that they can contribute towards moddt €8 and 24). The
idiondon Congestion charge prompted an initial drogangestion, althoug
véldid later rebound, possibly due to external eeoit factors (25). A repof
an the economic and business impact of the WPL ymed by Price
ulfaterhouse Cooper on behalf of Nottingham City @du(21) predicted
that a significant number of employers would chotospass the charge on
their employees.

— o P~
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Mechanism

Evidence base to support mechanism

M6

Indirect increase in cost of commuting to work ly
car. WPL causes a contraction in the supply
workplace parking resulting in an additional cost
commuting by car as paid for non-workplace park
is used thus decreasing the demand for this moc
travel.

pfompted a contraction in the supply of workplaaekmg places. (13).
t

ing

le of

M7

Decrease the supply of Workplace Parking The

WPL prompts employers to ‘ration’ the workplace

parking places (WPP) they provide to employ
causing a contraction in the supply of WPP in 3
where there is no alternative supply other moddks
need to be utilised.

ees
Ice
wi

There is evidence that the introduction of the Mgtiam WPL has

D

M8

Enhanced effect of WPL package.The combineg
effect of the WPL Package: The WPL, NET Phas
the refurbishment of Nottingham Station and prans
of Linkbus Services act as a combined packag
greater effect than the individual schemes to erage.
mode shift.

It is generally accepted that to be most effectiM@nsport Deman
eN2anagement measures need to be provided in arrateeigpackage (26 ar
i27).
e to

A

d

M9

Congestion Constraint.The improved PT quality an
capacity combines with the increase in cost
commuting by car to prompt modal shift away fr¢
the car and thus reduces or constrains tr:
congestion.

dEvidence from long standing parking space levy sesein Australia, whick
alko use revenues generated to improve PT, sutiggghey can contribut

phowards congestion constraint (23 and 24). The ban@ongestion charg

affiompted an initial drop in congestion althougtid later rebound possib
due to external economic factors (25).

< ® D~
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Mechanism

Evidence base to support mechanism

M10

Transport demand management effect of the WPL A study by the Core Cities Group showed that treglability of an efficient

package reduces cost of congestioto businesse

making Nottingham more attractive as a businessst important factor (28).

location.

stransport system is a prerequisite for businesatime;, however it is not th

congestion costs the City’'s economy £160 million(pg this will manifest

M1l

Increased PT capacity and efficiency make
Nottingham more attractive as a business locatio
due to workforce mobility.

as a cost to business in lost time, increased pgoah€osts, difficulties in
saccess for qualified workforce etc. The 2005 stadgried out by PwC o

that congestion represented a cost to them.

Nottingham City Couneistimates that

Nbehalf of Nottingham City Council (21) showed tleaployers recognised

e

M12

Employers choose to pass on the cost of the WRh
their
mitigating the WPL as a cost to business.

employees via parking management thilss to pass on the cost of the WPL to their emgpésy (13).

A number of larger employers now actively managartbar park and us

M13

Increase in cost of operating a business |
Nottingham. The WPL charge is absorbed
employers thus placing an additional cost burder

investment.

nStudies carried out before and after the impleniemtaf WPL show tha

blpusinesses cite this as a key mechanism (21 an@lg&)ugh the 2005 study
(@0) concluded that it was debateable as to whetiegrwould act on this gs
local businesses which risks a reduction in inwattte WPL charge formed less than 1% of turnovenfost.

[

M14

Suppressed demand for travel by private carAs
congestion decreases demand supressed by
capacity of the network is released thus no

congestion benefit is derived.

This is the well documented effect of induced tcaitf response to increast
rdlad capacity (29),
real
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While Table 2 describes each mechanism it is ingmdrto understand how the contextual
factors itemised in Table 1 are likely to impactthese mechanisms. The ability of the WPL
to deliver the required revenue stream (M1) retativ commuters opting to switch mode due
to an increase in costs/reduction in WPP supply,(M®& and M7) will be dependent
primarily on C3, the National economic situationdaon local economic factors, C1,
determining to what extent employers and employwesprepared to bear the cost of the
WPL and also how buoyant the economy is delivegrayth to offset, M7, the reduction in
Workplace Parking supply. Additionally the availglyi of PT alternatives is also a factor
affecting these mechanisms, C2. Mechanisms 2, 3lamitl interact with C1, socioeconomic
factors. As this will affect the propensity for uskedifferent modes, it is likely that the more
deprived the area the greater the propensity td?dsé€C3 economic conditions, including C4,
fuel prices will also play a part in perceived attion of different modal choices. In general
historic trends from Nottingham show that the |&ssourable the economic conditions and
the higher the cost of fuel the greater the propefs the use of PT.

As M8 is a secondary mechanism, recognising thebaoed effects of M1 to M7
the contextual factors affecting this mechanism the same as the individual
mechanisms. Mechanisms 10 through to 13 which desdrow the benefits of
reduced congestion and less car use encouragednmastment will be heavily
influenced by C5 the Nottingham Offer and its cotitfpeness with other locations.
An additional factor will be the national and lodabour market C2, and how the
better PT acts as a positive for recruitment. Hnficipated that C6 and C7 are pre-
existing conditions that are unlikely to vary saintly in the evaluation period to
impact on the mechanisms.
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FIGURE 1 Logic Map for Workplace Parking Levy Schene

|
Background and I Inputs I Outputs | Outcomes Impacts
Context | [ Direct indirect/funded I| Short (1-2 yrs) Medium (2 to 5yr3 I| Long §5 +
| | | I VIS
) . . | | | M11 I
Npttlngham is a _med_lum Develop and . . Improved | Key
oo o cre o] 1| impemens o, WeLf 1 | o morovrantsimementes asa st of w1 o1 0w | I ot ] impact
; i 1 : ¢ traffic
(645.000 in the primary] 1| provided in the uk|] | H M1 ] increased congestion — | M° N
urban area). It ranks 20th oy Transport Act 2000. «  Net Phase 2 (2 new tram lines connectivi
I p I ( ) I f |
326 Local Authority areas for} «  Link bus services Improve
deprivation and  should] || The aim of this schemg | | -  Nottingham Station Refurbished l 1| 1ocal
. M2, M3 M9
therefore  be  considereq is to act as a Transpor| ' b
deprived. 90% of its GVAis| || Demand Managemen{ | | I | | economy by
accounted for by the servic I measure and to raisg I I - I making
sectorC1 hypothecated  revenud Modal Switch to non-car based modes}- Nottingham
_ I | for PT improvements.] | | 02 1l a e
Congestion costs £160m p The main inputs are: Rarccmerennenior x attractive
(5).C6 | [ PT improvements: M1 | 4 | | l
) ) £3m scheme Funding for M5 M4, M5, M6, M7 place to live
Population projected to gro | development. | | : | and do
0, - .
by 9% 2011-2026 (177 I _ I . Linkbuses M4 I . 1 | business -
SN . Implementation Team ‘ Increase in Reduction in 03
constian. conpestion: whik] ce |- NETPhase I the ~uptake [z |—f the supply of I
( ! o g . I External legal advice I Two Support  businesses . of  travel Workplace a |
increasing the capacity o iohi develon - ] plans -02 s
ol rapon G | | *  Nottingham m;srlgglgcet?rave?\ﬁa?g " Placesg or 1]
accommodate growtiC2 ig?,ggle'i;em project Station ¥ increase in
Increased  walking  and | consultanc ! | Increase  in cost  of |
Cycling is also recognized tg Y + Future PT M4 the uptake of commuting |
ye 5 L | I i [ | | f by car -02
have an important role tg Specialist improvement parking y
play as an alternative to caf | transport/economic | 3 | management mgz | |
use. This will also contribute) l consultancy I Funding f Support businesses to N schemes l
to improved public health by * bﬂginlcggs or developing parking || ma |, which  pass
increasing exercise levels] || Public  consultation| | SUppor management schemes COStT to |
C2 exercise ) employee -
| | | mitigates cost |
Reduce carbon emissiong Evaluation exercise to emeloyer - I
from road transport and adagg | I - o - M5 | 02 0=
the transport system td I I Liable organisations licensd M6 I | I
impacts of climate change by and pay for the Workplacg M7
encouraging a shift to mord | | Parking Places they provide. l M12 |
sustainable mode€:2 . I M13 . \é\/PL acts as a I
I isincentive to
- - e — businesses to IocateI
Key; 01,- n (See Page x) = Output/Impact contributes to wards ths No need for extenslve parking provision in locaticimoice due to in Nottingham
WPL Package objective better PT. Thus businesses pay little or no WRI3 [
M1-n = Mechanism (see Table 2)C1 -n = Contextual factor (see Table 1) M10
I M|
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TESTING THE THEORY

Having developed a logic map and a theory of chahge needs to be measured
against the key metrics to assess its effectivenssan evaluation tool. Dale et al
2013 (13) presented a table (Table 3 in Dale 0413 (13)) which describes the
indicators that had been earmarked for trackingti. package’s progress towards
its stated objectives which have been linked to ahginal WPL business case.
Monitoring these indicators, benchmarking them agfaother cities where possible
and assessing if the direction of change and madmiis commensurate with the
theory of change will be an important part of thhesme’s evaluation. Four UK Cities
have been selected as comparator areas basediosirthiirity to Nottingham with
respect to size, socio-economic and transport cterstics. These cities are:

* Leicester
* Liverpool
* Newcastle
» Sheffield

However comparative data from these Cities is anBilable for some of the relevant
indicators which limits this approach. Where conapiae data is not available, the
evaluation must rely on comparison with the dittand magnitude of change
predicted by the ToC for indicators.

However, in order to understand why change hasrosgun more detail, these
indicators must be used to assess if the mecharasmactivating as predicted by the
theory and to what extent they are impacted by gbato the contextual factors.

Table 3 outlines how each mechanism can be evdlutie available data to date
(2013/14) and to what extent that indicates eacthar@sm is activated as predicted
by the theory. Most of the contextual factors idfesd in Table 3 are currently static,
however where this is not the case they are higtddy With regard to current
assessment of progress it has to be considerethth&/PL has only been in place a
short while and the PT improvements are currengiydp implemented many of the
medium and longer term aspirations of the schentiebidifficult to evaluate at the
moment. However assessment of short term aimseamaole.
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TABLE 3 Evidence of the operation of mechanisms

Summary of Mechanism Indicator Evidence for| Evidence suggesting mechanism is active includingActive as
Attribution relevant contextual changes predicted
M1 Improved PT options funded. | Provision of planned PT None required| Linkbus services and the refurbishinterNottingham| YES
improvements. Station have been implemented. NET Phase 2 is under
Annual WPL net revenue construction and is due to open in 2015. WPL raised
' over £7 million in its first full year of operation
M2 Increased PT capacity PT Satisfaction Surveys. | None required| No PT satisfaction surveys yet pldnigrect interview| ?
PT mode share at Inndr surveys of commuters planned for 2015/16.
M3 Improved  PT options result Traffic Area cordon D|rect. Linkbus services and the refurbishment to Nottirng}"a?
better __connectivity and Interview Station have been implemented. NET phase 2 is under
convenience an image PT Patronage surveys of construction and is due to open late 2014
Number of| commuters :
M4 WPL funds workplace travel Both PT mode share and patronage have declingds

plans, car park management
and cycle infrastructure
improvements

employees/WPP  coverg
by parking management ¢
workplace travel plans.

oﬂSking if they
ave switched
mode and why|

=

slightly since 2010. However the main PT improvetsg
are not yet complete.

In 2010 25% of employees in Nottingham were cove
by workplace travel plans, this has risen by 2f133%
almost certainly as a result of the WPL package

=)

red
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Summary of Mechanism

Indicator

Evidence for

Evidence suggesting mechanism is active includin

gActive as

Attribution relevant contextual changes predicted
M5 Direct increase in cost in| % of WPP where the Direct There was no data prior to 2012/13 however at ptes¥ES
commuting to work by car employer passes on thenterview for 38.9% of WPP are covered by parking management
WPL charge to the surveys of| schemes which pass on the cost to employeesjndgria
employee. commuters this has occurred as a result of the introductiowBL
asking if they
M6 Indirect increase in cost of have switched A weekday average of approximately 426 vehicles|afES
commuting to work by car. Commuter parking in NCG mode and why| parked using the “Early Bird” parking deal for au®ail
public car parks. City Centre car park, this deal is aimed at commute
parking and, when considered in the context of| a
reduction in the number of Workplace Parking Places
demonstrates that this mechanism is active.
M7 Decrease the supply of Number of licenced WPP The number of WPP fell by8%l1 from a pre YES
Workplace Parking. Comparison implementation estimate of 32225 to 26464 follow|ng
with the introduction of the WPL and by a further 4%
M8 Enhanced effect of WPL| Decrease in the number chomparator between 2012 and 2013 to 25320. YES
package. WPP cities
M9 Congestion Constraint. Modal shift NET Phase 2 not yet complete so it is not yet [besso | ?
. : assess the combined effect of the package
Journey time per vehicle
mile Journey time per Vehicle Mile has risen by 3.8%
between 2010/11 and 2013/14.However this is alsg-th
M10 | Reduced cost of congestion tp Journey time per Vehicle Comparison tg case within some of the other medium sized cities|iINO
businesses. Mile other core| Sheffield, and Leicester and may be due to fthe
cities emergence of the national economy from recessi@). (GNO

Additionally, in Nottingham the disruption causeglthe
construction phases of the major transport impramem
are also a factor. (C9)
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Summary of Mechanism

Indicator

Evidence for

Evidence suggesting mechanism is active includin

gActive as

Attribution relevant contextual changes predicted

M11 Increased PT capacity and| Level of inquiries to NCQ Case study Investment enquiries and subsequent successes |fave
efficiency makes Nottingham| Inward Investment Teambased increased in 2012/13 and 2013/14 when compareleto t
more attractive as a businesg and subsequent successesevidence from| previous 4 years, The number of deals done| by
location due to workforce | businesses. commercial estate agents has also increased which

o Volume of rental deals . : ;
mobility done by commercial esta eIndu:ators, supports this data. Noltt_lngha.m has fared bettar tha
agents vv_hen other 4 comparator cities V\{|th respect to employtmen
triangulated, | and output (GVA). Although it needs to be accepted
Evidence from case studigsnove in the| this could be due to the emergence from reces€i@ |(
of inward investors. direction and| as much as any effect of the WPL package. Howdher,
L magnitude comparison to the comparator cities as well as |the
Macroeconomic indicators commensuratg magnitude of the increases suggests that this mesha
with the | may be active. This, strongly suggests that thet |c
theory of | element of WPL is not having a detrimental effectl &
change. case study data demonstrates that the availabfligpod
PT options especially towards the city centre ame a
attraction to inward investors. The above fits witie
Theory of Change but more case study data is red)tir
confirm attribution.

M12 Employers choose to pass on% of WPP whereby the NA There was no data prior to 2012/13 however in 2023
the cost of the WPL mitigating | employer  passes/absorbs 39% of WPP were covered by parking management
the impact on employers the WPL charge to the which passes on the cost to employees; anecdotal

employee. accounts from employers enables us to be certainrth

M13 | Increase in cost of operating & | cvel  of  investment this diS a riCV?/rIEL development in response to |thES
business in Nottingham. inquiries to NCC  ang introduction o .

subsequent successes. Inward investment market buoyant, see M11, this
suggests that overall business costs are not &béor
business location in Nottingham.

M14 Suppressed demand for travel Enabling Mechanisms None required| None at this time NO
by private car. operate but congestion

does not decrease, no.
trips on all modes increas
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Table 3 reveals that the mechanisms that facilitage short term outcomes appear to be
operating as predicted by the theory. There isngtrevidence that the supply of WPP is
reducing while the revenue remains stable dued@tb-planned increase to the WPL charge
enabling the planned PT improvements to be impléatenAdditionally employers are
increasingly passing on the cost of the WPL tortleenployees and taking up workplace
travel plans. Congestion and mode switch appedrs tooving in a direction similar to other
similar cities. However the following contextuatfars must be considered:

* the national economy is emerging from recessionteaftic volumes are increasing
nationally

» the key PT improvement, the provision of two exteanlines, are not yet open.

» the construction phase of the above and other néi \package schemes have
created considerable disruption on the network.

These factors will all mitigate against mode swisctd a subsequent reduction in congestion
and therefore it should be concluded that, givem c¢brrent context external to the WPL
package, it would not be expected to see progoegartls the longer term scheme objectives
as the important mechanisms cannot be activatgdsgpoint in time. The project to evaluate
the WPL is due to conclude in Spring 2017 by whioe these contextual issues should be
resolved and travel patterns normalised given #ve AT options.

LESSONS FOR FUTURE EVALUATIONS OF TRANSPORT INITIAT IVES

The process of deriving a theory of change is exétg resource intensive due to the iterative
process of formulating and refining the theory wikeholder engagement. For many
transport interventions however this is implicitsoheme justification and this was the case
with the WPL because of its innovative nature. Thek of this process occurred in
formulating the business case (5) via an exteriN®dic engagement culminating in a public
examination. Thus for the WPL there was little éiddial expense involved in creating the
theory of change over and above the scheme jutdit. This however may not be the case
for all transport interventions depending on tlaggbry requirements for scheme appraisal.

Data availability is a key area of concern whemrytag out a Theoretical Evaluation (12)
Issues have been experienced with the followingsaoé data:

* Obtaining equivalent indicator data from other canaple cities can prove difficult,
and where data is provided it may not be in a coaipa format.

 The process of identifying contextual factors anely kmechanisms has proved
illuminating. It requires a more detailed thoughtgess from the evaluators as to how
and why change occurred by breaking down the bilogd into stages that are
measurable. This will be of advantage to any etan project.

Originally the authors generated 23 mechanismdherWPL Package and these could be
subdivided further. If these were then cross refegd with contextual factors it would have
generated large numbers of CMO theories, this issag predicted by the literature but
seems to be a particular problem for the WPL Paekabis is likely to be equally true when
evaluating any area wide transport interventions T because transport impacts permeate
many policy areas. For this reason it is suggetstatia policy of identifying key mechanisms
only is adopted when applying this evaluation apphp however evaluators need to accept
that this may result in some loss of detail a bagamust be struck depending on the audience
and aims of the evaluation in question.
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CONCLUSIONS

Theoretical Evaluation is being proposed as a tookvaluate complex and innovative
transport projects where there are many influenee®rnal to the scheme. The UK
Department for Transport guidance advocates thoagh, yet there is little published
information as to how this has been applied tospparn projects. The two main theoretical
evaluation approaches, Theory of Change and Riedisaluation have been reviewed with
their potential practical application to the tramtsector in mind. This showed that:

* a full RE approach is likely to be impractical dicethe complexity and resource
requirements.

* a ToC approach is potentially more suitable duetéomore generalised nature
whereby an agreed theory of change can be derived.

» a ToC approach may not fully identify the mecharsdrmg which the desired impacts
will be achieved. However, mechanisms that achtb&eeobjectives to be evaluated
together with influencing contextual factors canused to strengthen a Theory of
Change approach. This is therefore advocating dnetuan element of RE.

It is concluded that a ToC Evaluation approachngfitened with elements of RE are an
appropriate approach to evaluating major transptetventions. This is suggested for use to
evaluate the Nottingham WPL Package and is predeasea practical example of the
application of this approach. A review of relevéitdrature reveals that interventions of this
nature require an evaluation approach which:

» takes into account changing context
» achieve causal attribution
» allows partial data

The above are seen a key features to be consideray use of theoretical evaluation of
transport projects. Using this approach a Logic Mammarising how the Nottingham WPL
is intended to achieve its stated objectives has Ipeoduced. Such maps are seen as a vital
element in developing theoretical evaluation ohsgort schemes. The logic maps should
include -

* A model to explain how the intervention can conitébto any integrated transport
demand management policy

A framework in order to understand and evaluate ahgerved changes in key
indicators relevant to the interventions main otiyes.

The latest data from the WPL model reveals thatlsvithe mechanisms relevant to the
shorter term outcomes for the scheme are operasngredicted by the Theory of Change,
however it is too early at this stage to assesshenehis will follow through to the longer
term intended impacts.
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APPENDIX C PAPER 3

An Evaluation of the Economic and Business Investrmé¢ Impact of an Integrated
Package of Public Transport Improvements funded by Workplace Parking Levy

Under a 2" Review for Transportation Research Part A: Policy and Practice

ABSTRACT

Hypothecated revenue from the Nottingham WorkpRakking Levy (WPL) is being used to
fund additional tram lines, refurbish the Nottinghd&ailway Station and to sustain the
supported Linkbus network. This strategy aims tost@in congestion, cater for future
economic growth and make Nottingham a more attradbcation for business investment
and to live, visit and work.

Literature reveals that the Nottingham WPL formelatively small proportion of a business’

turnover and that the availability of an efficignitblic transport system is an important factor
in business location decisions. Consequently, aktdrthe WPL package is the expectation
that an improved public transport network will peosufficiently attractive to the business
community to offset any perceived negativity of WL and hence make Nottingham an
attractive business location relative to other Uid &uropean Cities.

This paper aims to evaluate the economic and inuwasgistment impact of the Nottingham
WPL package.

The Theory of Change approach is used to analyge iffipact complemented by
benchmarking against comparator Cities. A rangavailable indicators are used including
economic output, employment, net business VAT tegjisns, the level of investment
enquiries and successes and investment case studies

The paper concludes that there is strong eviddmtethe WPL is not having a significantly

negative impact on inward investment. Additionalstrong growth in employment and

output, combined with a positive movement of inwardestment indicators, suggests that
Nottingham remains relatively attractive to investoThere is emerging evidence from
investment case studies that the public transpgstavements are playing a role in this.
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1.0 Introduction

The Nottingham Workplace Parking Levy Package (WP&ackage) is an integrated
collection of transport demand management measairaed at constraining congestion,
providing additional sustainable transport capatitycater for growth and contributing to

making Nottingham a more attractive City for busmanvestment. The WPL Package
includes the UK'’s first Workplace Parking Levy (WPlvhich, as well as acting as a
transport demand management measure, also prowidesore funding mechanism for the
package which includes a programme of public trarispmprovements totalling £600

million. The WPL levies a charge on employers whavgle more than 10 parking places for
their employees, regular business visitors andestisd The current charge is £379 per
parking place and the WPL is raising in the reg@®f8m per year. The WPL was introduced
in September 2011 although charging did not comeemtil April 2012.

This paper focuses on evaluating the economic impathe WPL package with specific
reference to its effect on inward investment usntipeoretical evaluation framework. This
includes a quasi-experimental component which coegpdata for Nottingham to that of
similar UK Cities.

The paper provides a literature review on the lekween transport interventions, business
location, and wider economic impacts together \ilign application of theoretical evaluation
approaches as they relate to transport intervestion

The research approach and its application to thé Y&ekage evaluation is then explained.
As part of this a Theory of Change (ToC) approaipresented which maps the logic of
intervention and subsequent change which is ingtthaléead to the desired economic impact.

The penultimate section presents the researchnfysdand assesses changes to the chosen
indicators against the ToC. Finally, the conclusanaws together the research findings
providing evidence as to what extent the WPL paekag contributing to enhancing
Nottingham as a place for business location.

2.0 Background

Nottingham is a medium sized English city, situates80km north of London with a
population of 318,900 sitting within a wider conation with a total population of 695,300.
The WPL operates within the Nottingham City ara#,the benefits of the associated public
transport improvements affect the whole conurbatidlottingham City Council, the
Municipal Authority for the City administrative arghas identified the following priorities
which their Transport Policies will need to addr@$€C 2015):

4. Congestion: It has been estimated that peak p&oogdestion costs the City economy
£160 million a year (EMDA 2007) and is particuladgute on key radial routes and the
Ring Road.

5. Connectivity: The City Council believes that goamhoectivity to other urban centres and
national and international gateways is essentidbiftingham is to remain competitive as
a location to do business.

6. Significant Growth: Using data from the Office fdlational Statistics, City Council
forecasts indicate that its population is setse by 9% over a 15 year period from 2011,
resulting from increased job opportunities drivgnabgrowth in science and technology,
knowledge intensive and creative industries as agelinderlying demographic factors.
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The WPL contributes to the above in two ways; firdb act as a transport demand
management measure and secondly to provide thefloaacial contribution for a package
of sustainable transport measures, specifically:

» two additional tram lines;
» the refurbishment of Nottingham Railway Station;

* ongoing support for key bus services connectingomamt employment and retalil
locations and hospitals to transport hubs (KnowriakBus), including conversion of
the fleet to electric power;

» support for employers to introduce parking managensehemes and workplace travel
plans.

The WPL and the transport improvements which idiare termed the WPL Package and
are intended to complement each other and work nagni@grated set of measures to
contribute to constraining congestion, cater fmwgh and facilitate connectivity. Thus, one
of the key stated objectives for the WPL Packagblaseconomic objective of enhancing the
attractiveness of Nottingham as a location for hess investment. This objective also
addresses one of the main barriers to the implatient of WPL schemes, namely the
criticism that, as the WPL liability lies with tremployer, it is a business cost and will thus
act as an impediment to inward investment (Burciedl Ison 2012, Nottingham Post, 2012).
Evidence in Nottingham to date shows that a sigaufi number of the larger employers have
passed the cost on to their employees, thus mitgydhe cost on their business, however,
medium sized organisations have tended to abserbast. (Dale et al 2014).

A study carried out by Price Waterhouse Cooper (Pw@ behalf of Nottingham City
Council prior to the introduction of the WPL (NC®@5) showed that, although the WPL
was likely to be less than 1% of a business’ tuenpbusinesses were highly critical of
having to bear this cost despite the transport awgments this would bring. Sixty percent of
businesses interviewed for this study said theylevoalocate some activities away from
Nottingham and more than 50% said they would recilaaned investment. 66% felt the
WPL would not be offset by improvements in publi@ansport. This identifies a
contradiction; as there is wealth of literature ethshows that a high quality transport system
is important to business location (see section 8) Businesses react negatively to
contributing towards the cost of providing this. ttllmgham City Council believes that the
overall business location offer will be enhanced thg WPL funded public transport
improvements and that this will offset the detetrffect on investment of the additional cost
of WPL (NCC 2008).

3.0 Literature Review

In this section we review literature concerninggmtial alternative approaches to economic
evaluation. In doing so we also examine the commtigsdrawn from literature concerning the
role transport interventions play with respect tasihess location and wider economic
impacts.
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3.1 A Theoretical View of Business Location

Arauzo-Carod et al (2010) citing Haytar (1997) présa useful theoretical frame work for
examining industrial location by identifying 3 pcipal theoretical perspectives which
underpin research into this area:

Neo-classical — this assumes that rational actdrsose a location based on profit
maximisation and cost minimisation. Determinants #rusexternalto a firm. Transport
infrastructure is one such determinant. Weber (1@2@ Losch (1954) presented seminal
theoretical models based on this neo-classicakitin

Institutional — These theories acknowledge theveelee of neo-classical determinants but
also seek to include factors based on the econogfationships with customers, suppliers
and public administration which lead to profit nraigation. Congestion Charging is an
example of an institutional factor which is putpiace by the public administration.

Behavioural — Relates to theories which take irtcoant individual preferences which are
internal to a business and may not necessarily be entpedyit maximising or cost
minimising choices. Behavioural determinants armebj@matic to include within empirical
studies due to the difficulty of assembling reldveata sets and there is thus a dearth of
literature reflecting this. However the researddt tas studied these determinants show them
to be significant, for example, Figueiredo et a(2), demonstrate that entrepreneurs are
willing to accept higher locational costs in orderstay in the areas in which they already
live.

In practicedeterminantsfrom all 3 theoretical perspectives can be inctldéthin a study
provided there is sufficient data to quantify thefle next part of this literature review
summarises the methods that have been employeathieva this.

3.2 Approaches to evaluating the role of transporinterventions on business location.

Arauzo-Carod et al (2010) identify two predominapproaches that have been deployed for
evaluating the reasons for industrial location,cbete Choice Models (DCM) and Count
Data Models (CDM). The DCM approach analyses datandividual location decisions
determined from a fixed set of alternatives, white CDM the unit of study is at
geographical area level rather than at a firm lewel requires a count of business locations in
any given area. Bhat (2014) used a CDM techniqumrporating neo-classical and
institutional determinants to demonstrate that dpamt infrastructure provision was
statistically significant in determining the lewa#lfirms locating to different areas of Texas.

While these approaches provide consensus that ragghbion economies, transport
infrastructure, market size, wages and taxes aeifisiant to business location no such
consensus as to the dominant location factors esagpite numerous examples of this kind
of research. Button (1995) suggests that firmgpaatisficing policies’ whereby provided
that the transport infrastructure is seen as safficthen other factors not all of which lead to
profit maximisation will determine the location ¢b@. These include the preferences of
existing staff, social amenities and a general enaiga city as a place to live and work. This
conclusion is supported by surveys of businessaedumied in the UK (Smyth et al (2010),
(Core Cities et al 2006). Button (2010) argues thaen these less quantifiable factors, the
role played by transport can become almost imptessibdefine by empirical methods. If the
presence of behavioral factors is accepted thenabild explain the heterogeneity seen in
the conclusions from empirical studies.
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3.3 Approaches to evaluating the economic impact tfansport interventions

The two main approaches are microeconomic; CosefdeAnalysis (CBA) of individual
interventions or Macroeconomic models which ainsdapture the wider economic impacts of
transport infrastructure (Lakshmanan 2011). Thegestion charging schemes in London and
Stockholm have utilised CBA in order to evaluateittreconomic impact. Eliasson (2009)
used a CBA to demonstrate that, in Stockholm, tlugas surplus exceeds the implementation
and operating costs. The evaluation of the Londongéstion Charge also included a CBA,
(Leape, 2006) and (TfL, 2008). This demonstrated there was a social surplus, despite the
considerable costs of implementing the scheme.hBeithe London nor Stockholm CBAs
captured wider economic benefits of the interverdiolransport for London addressed this
by a quasi-experimental approach which comparesingigators between areas of London
inside and outside the charging area (TfL, 2008jhWthis approach there is a discussion of
major exogenous contextual changes during the atrafuperiod however the presence of,
otherwise similar comparator areas, are assumdthve allowed for this. The evaluation
concluded that there has been no detectable negatonomic impact from the scheme (TfL
2008). Anderstig et al (2016) studied the widemexroic benefits of the Stockholm Scheme.
They use an estimated relationship between acdégsand income and demonstrate that
effects on labour income are positive when valudirok heterogeneity between different
wage levels is included in the model. Evaluatiothef Perth Parking Space Levy, the scheme
used as a model for the Nottingham WPL has usedmglesr monitoring approach
concentrating on employment levels and retail flspace and concludes that as these have
continued to grow and that the scheme has had gatime economic impact (Richardson
2010).

Macro-economic approaches concentrate on modethpgcts brought about by mainly neo-
classical mechanisms; agglomeration, labour prodtictgains and general equilibrium

effects (Graham 2007, Coombes et al 2008). For pkakensher et al (2012) combine two
existing macroeconomic models in the Sydney regmnpredict the expected broader
economic benefits of the Northwest Rail Link prajethey identify 18% further economic
benefit than that shown by a traditional CBA anialyarising from redistribution of

employment activities together with gains in labguoductivity linked to agglomeration

effects.

Lakshmanan (2011) argues that these macroecon@mioaches ignore forward linkages as
the impact continues to ‘ripple’ through the widmonomy as time passes. Banister and
Goodwin (2011) point out that statistical modelsalhattempt to link transport interventions
to macro-economic changes have two major drawbfasitly that they often fail to take into
account contextual factors and secondly that statiscorrelation does not necessarily equal
causality. Venables (2016) also recognises thaseafd linkages leading to land use change
over time in response to improved transport. Vezmlsuggests a more modular approach
whereby individual mechanisms are studied emplgic®uddus et al. (2009) provide an
example of such a study. They utilised time sedmalyses to study the impact of the
introduction of the London Congestion Charge (LGf) retail sales in London. They
concluded that overall retail sales were not imgédby the LCC despite some localised
negative impacts.

3.4 Theoretical Evaluation Approaches

More recently Theoretical Evaluation approacheshsen recommended by the UK DfT in
their guidance for the fuller evaluation of majartsport schemes in order to provide a more
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flexible evaluation framework capable of incorporgtempirical and qualitative evidence
into an evaluation (DfT 2013). These approachewvigeoa framework for understanding,
systematically testing and refining the assumedeotions between an intervention and the
anticipated impacts. This takes into account cdao@xhanges, as and when they occur, by
incorporating them into the theory (Blamey and Matke 2007). Theoretical evaluation
approaches also aim to demonstrate the attribofidtime observed change of indicators to the
intervention in question. This consideration of tbabntext and causal attribution allows
these approaches to potentially address the kégiems made by Banister and Goodwin
(2011) and Lakshmanan (2011) related to empiricatayand macroeconomic approaches.

The Theory of Change (ToC) approach to theoregsaluation seeks to describe how an
intervention is intended to meet its objective thgritifying the logical flow of events that it is
assumed will enable this to be achieved (HM Treag0i1). Thus, a Theory of Change is
articulated by examining the existing evidence basd a debate between stakeholders
leading to a consensus on the logic of the intdreenThis is often expressed as a logic
diagram containing five sequential steps (Blamey liackenzie 2005, DfT 2013):

» Context/setting - the problem the action will atpgnto mitigate and also any relevant
contextual factors.

* Inputs — the nature of the intervention and theueses required to implement it.
* Outputs — what those resources deliver on the groeug. a new tram line.
» Outcomes — the effect of the intervention in thersand medium term.

* Impacts - longer term strategic changes whichntervention has effected or contributed
to.

This approach will therefore inherently considerwiard linkages between a transport
intervention and the wider economy over time agppsed by Lakshmanan (2011). A ToC
must be tested against a set of indicators tofgbey change in the direction and magnitude
suggested by the theory. Within this process adbooasideration of the effect of contextual
factors is included. Connell and Kubisch (1998niifg four conditions which, if satisfied,
would be sufficient to demonstrate attribution lo¢ tobserved changes to the intervention in
guestion according to the ToC approach:

* The theory is plausible.

* The intervention was implemented as expected.

* The magnitude of the outcomes following the aboas as predicted by the theory.
» The absence of any contextual shift that could aettor the above outcomes.

Realistic Evaluation(RE) is another method of theoretical evaluatiord dras many
similarities with ToC, but it differs in the levef specificity with which it itemises the causal
logic (Blamey and Mackenzie 2007). Realistic evatuma aims to link a mechanism of
change to contextual factors to identify an outcomee Mechanism + Context = Outcome
(Pawson and Tilley 1997). For example, a ToC mal the introduction of a WPL to the
outcome of a decreased demand for travel to workriwate car and it would satisfy itself
with the assertion that this is accepted wisdomwéir, a realist evaluator would want to
specifically identify the mechanisms which enaliies toutcome e.g. an increased cost to
individuals for parking at work as employers pasdiee cost of the WPL to their workforce
via parking management schemes. This would theplédeed in the light of context, for
example, whether or not there is any free on spagting nearby or whether the economic
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situation is such that the workforce is enjoyindhealthy wage rise thus obviating the
increased cost of parking. Thus the method is @effily flexible to include neo-classical
macroeconomic mechanisms by which improved tramspfastructure impact the economy
such as agglomeration and labour supply effectaghier et al 2012) as well numerous micro
economic enabling mechanisms. Importantly thisvaléor the inclusion of less quantifiable
behavioural determinants proposed by Figueiredal é2002) within the Theory. Even if
their presence cannot be proven empirically itsisful to be aware of when and how they can
be activated and to seek qualitative evidence ppat this. The principle drawback of RE is
that the number of mechanisms and contexts fome liatervention may be so numerous that
the approach becomes impractical (Pawson and T2®4). The possibility of co-existence
of the two approaches is acknowledged by BlameyMackenzie (2007), indeed they go on
to conclude that this may be desirable with ToCvgliag the overall evaluation framework
while RE is used to drill down into the detail diamge. This fusion of RE within a ToC
framework is not dissimilar to the modular, contspécific approach suggested by Venables
(2016) whereby economic impact is assessed by re@lpievaluation of the known
mechanisms by which transport interventions implaetwider economy.

3.5Literature Review: Summary of Findings

In summary, there is a lack of detailed data ak#lafor Nottingham to support the

application of empirical approaches discussed ati@e 3.2 which examine the causality of
neo classical and institutional location determtsafincluding transport interventions) to

business location decisions. Furthermore such appes seldom include behavioral
determinants which have been shown to be impoitartusiness location decisions. An
alternative is presented in Section 3.3 which ex$tef examining business location uses
micro economic CBA or macroeconomic approaches hwhitk transport interventions to

economic benefits in the wider economy. The assiomps thus that an ability to attract

inward investment would be an essential ingredientrealising these economic benefits.
While CBA has been used to examine ex-post mosethenefit of transport interventions,
the Nottingham WPL business case stressed the {aruar of the expected wider economic
benefits of the WPL package thus a CBA would notppropriate for this research. While
macroeconomic approaches seek to include theser weicenomic benefits they have a
limited ability to take into account forward linkag)in the economy over time and limitations
with respect to the consideration of contextualtdex and causality beyond statistical
correlation.

Given the practical consideration of data availgbikcoupled with limitations of the
approaches outlined in sections 3.2 and 3.3 aruatrah frame work based on a ToC as
presented in section 3.4 would provide a more lblexapproach capable of incorporating
empirical and qualitative evidence. The literatte@ewed above suggests that this approach
could take into account temporal contextual chargss provide a means of attributing
observed change to the elements of the WPL PacKkHgese advantages have led to
Theoretical Evaluation approaches being recommemgeboth the UK DfT (and the UK
Treasury in guidance for the evaluation of majansport schemes (DfT 2013) (HM
Treasury 2011). A ToC approach incorporating elasieh RE has therefore been chosen to
facilitate this research.
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4.0 Method

As discussed above in section 3.5 it was determiinadthe evaluation of the WPL package
including its economic impacts should be basedratdioC framework which also identifies
the principal mechanisms of change. It should alsamw on other approaches including
importantly a quasi-experimental element. While arenempirical approach may appear
attractive for individual interventions such as NBhase 2, the lack of data, the scale and
diversity of the WPL Package along with the extehtiene period over which it will be
implemented means any evaluation approach musifbeiently flexible to allow for the use
of multiple imperfect evidence sources and be dbldake into account both temporal
contextual changes and achieve attribution of caars® effect. Tables 1 and 2 present
relevant contextual factors and mechanisms of ahahgt have been identified. Figure 1
incorporates both the mechanisms and contextutdriainto a logic map which illustrates
the proposed ToC.
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Table 1 Contextual Factors that could impact on thé&economic Objective

Context

Description

Socio-economic

characteristics of high deprivation. 90% of its Gross Value Added (GQVA

Nottingham is a medium sized English City with gplation of
318,900 (695,300 in the whole conurbation). It sa@kth out of
326 Local Authority areas for deprivation and camggpockets of

-

C1 | Nottingham accounted for by the service sector. (NCC 2015)
National Most macro-economic indicators show that the WPtkpge is
Economic being implemented in a period when the nationalneooy is
C2 | Conditions emerging from recession.
Key operational costs are lower in Nottingham thatier
comparable Cities in the UK, with office costs lgeat £19.00 pe
sq. ft. for Grade A office space (compared to £83@ in
Birmingham and Manchester, £30.00 in Leeds, £2%08lilton
Keynes and £25.00 in Cardiff) and salary costs werage 10%
lower than the national average (Lambert Smith Hamp2014) —
these are the main costs that a business will faruswvhen
The Nottingham deciding on a new location and are key in termswdfat
C3 | Offer Nottingham has to offer as a location.
Nottingham City Council estimates that congestioajnly in the
AM and PM peak period, costs the City’'s economy &id6pa
Existing (EMDA 2007). This will manifest as a cost to busisdan lost
Congestion time, increased transport costs, difficulties icess for qualified
C4 | Problem workforce, etc.
c5 er?)\slvtf[?ptlon of Population projected to grow by 9% 2011-2026 (NCTZ)0
Lack of existing
pUb“C. transporf Congestion levels currently show roads at capaeity key
capacity to meet. . . b ided by adhie mode
demand for travel junctions. Extra capacity must be provi y B
switch and providing extra PT capacity to catertfat.
generated by
C6 | growth
Availability of | Currently there is a chronic shortage of large highality
Commercial commercial premises in Nottingham while rental ealiare no
C7 | Premises high enough to stimulate new build.

[
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Table 2 Mechanisms for Change to achieve the EconaObjective

Mechanism

M1 | WPL raises hypothecated revenue for public partsmprovements.

M2 | Hypothecated revenue part funds major publingpart improvements, for every £1
the WPL raises it brings in £3 of UK Governmentding.

M3 | Combination of increased cost of parking at lase to work and better PT options
decreases demand for commuting by car.

M4 | Less need for employers to provide parking. lovpd PT reduces the need for
employers to provide car parking places thus redutiie potential cost of a site.

M5 | Employers provide less parking in order to remtheir WPL liability.

M6 | Modern public transport system enhances Notanghk image as a modern City thus
making it more attractive as a business location.

M7 | Employers introduce parking management schenméshvwass on the cost of WPL to
their employees.

M8 | Increased PT capacity/efficiency makes Nottimghaore attractive as a business
location due to improved access to labour and ouste leading to agglomeration
economies, increased labour productivity.

M9 | Transport Demand Management effect of the WPIckpge reduces cost of
congestion to businesses making Nottingham moracéite as a business location.

M10 | Parking management schemes pass burden of WPLplmwmes, WPL becomes cqgst
neutral for employers.

M11 | Increase in cost of operating a business in Ndiang The WPL charge is absorbed
by employers thus placing an additional cost bumefocal businesses which risks a
reduction in inward investment.

M12 | Agglomeration economies associated with quickerrney times and reduced
production costs

M13 | Labour Force Effects — shorter commutes leads tim@ease in quantity and quality
of labour and associated productivity improvements

M14 | General Equilibrium Effects — improved access tusjtor existing labour force.

M15 | Reduced production Costs — Time savings from cdiayesonstraint reduce the costs

of production
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FIGURE 1 Logic Map for Workplace Parking Levy Scheme Objectve 5; Enhance The Attractiveness Of Nottingham As Aocation For Business Investment

|
Background and I Inputs Outputs I Outcomes I Impacts
Context | | Direct indirect/funded | Short (1-2 yrs.) Medium (2 to 5yrs ) I| Long(5+
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M1-n = Mechanism (see Table 2), C1 -n = Contextual factor (see Table 1) 229




This ToC is based on the above literature revieng 2008 WPL Business Case (NCC 2008)
and stakeholder input. This approach includes eidsnaf RE in order to strengthen the ToC.
In order to test the ToC, a wide basket of indicatare required including at least one of
which provides attribution of observed changesinhdicators to the WPL Package. This is
because there is no single economic indicator abiilthat can definitively demonstrate that
the WPL package has achieved its economic objecti@mvever, the indicators can be
triangulated against each other and, if the majooit indicators move in the direction
suggested by the ToC and cross validate one andtiesr it should be possible to draw a
balance of probability conclusion.

In order to strengthen this approach four compar@ttes; Leicester, Liverpool, Newcastle
upon Tyne and Sheffield, have been chosen to besdhmacroeconomic indicators. These
were chosen based on their geographic and socimato similarities with Nottingham.

The indicators can be roughly divided into highelemacro-economic indicators and more
specific local indicators which track inward invesint.

4.1 Macro-economic indicators

There are 3 macro-economic indicators; jobs locateNottingham, economic output and
business births and deaths. All three are highl lenkcators of an area’s economic health
and as the data is available nationally by LocalhAtity Area it is possible to benchmark
against the four chosen comparator Cities. Whibetter performance than those comparator
Cities would be expected given the proposed ToCh su performance is not necessarily
attributable to the WPL Package without furtherdewice, because of the contextual
differences between the Cities.

Employment levels in Nottingham

The number of jobs generated within Nottingham Ggyreflective of the amount of
investment that employers make in the City areanddethis is a key economic indicator for
this evaluation and a differential rise when coregato the comparator Cities would be
expected given the proposed ToC. The data for 200813 are supplied by the Office for
National Statistics (ONS).

Economic output

Gross Value Added (GVA) is the normal indicator faacking regional economic output.
The data is available from the ONS by Local AuttyoArea. A rise in GVA is indicative of a

growing local economy and while not the only caashgealthy level of inward investment is
often the driver of such growth.

Business births and deaths

The ONS compiles records of business registratemmd de-registrations based on VAT
records. The data is available by Local Authoritye@ and nationally and is contained in an
annually produced dataset, the latest of whiclOlS Business Demography 2014”".
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However, for monitoring the effect of the WPL, tliata is of limited value, because only a
small proportion of the total business populati®tiable to pay the WPL. This data does not
differentiate business size, either in terms of taenber of parking places, or employees.
Therefore, a change in the number of VAT registdénesinesses cannot necessarily be linked
to the WPL. The churn in smaller businesses is maiger than that of larger WPL liable
businesses, thus change in these small non WP Imlsinesses is likely to mask any WPL
related trends. However, this indicator is stilefus as a measure of the economic health of
the City. If the ToC is correct one would expedttit should at least keep pace with the
comparator Cities, all contextual factors beingatqu

4.2 Specific Indicators of Levels of Inward Investrant

The three macro-economic indicators provide anweer of the economic health of the City

and as benchmarking data is readily available,ifgitam can be compared to other similar
Cities. However, in view of the often cited crison of WPLs, i.e. that they could damage
inward investment, it is important to consider imdvanvestment specific indicators.

* Level of inward investment enquiries to the Munaiguthority
» Level of activity in the commercial property marketNottingham
» Case studies of inward investment and de-investohecisions

The case study data is particularly important as i the main indicator that provides
attribution between the WPL package and the otb@n@mic indicators.

Level of inward investment enquiries

Nottingham City Council (NCC) has an internal tedadicated to working with employers
interested in investing in Nottingham. This Inwdndestment Team maintains a record of
the level of enquiries which they receive and tbenber of those which end with successful
inward investment. Tracking this data year on yedt be indicative of the level of
investment in the City. This data is limited to $kanvestors that choose to contact NCC and
thus this indicator must be assessed against biex otdicators as the percentage sample of
the total population is unknown and sample biasiothe ruled out.

Level of activity in the commercial property market

A healthy commercial property sector is symptomatica buoyant inward investment
landscape Commercial property market activity measured by Wodume of agreements
completed on commercial property rental has be@sain to evaluate this. In general, the
higher the volume of new rental agreements, theenpossitive for the economic objective.
Thus, a rise in the volume of new rental agreemeraisld support the ToC. However, this
may not occur continuously as it is constrainedthiy quantity and size of the stock of
commercial premises (C7 see Table 1). An under Igupipcommercial premises would
constrain the indicator. The data is supplied bywercial estate agents via the Nottingham
Office Review (Lambert Smith Hampton, 2014).
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Examples of inward investment and de-investment desions

These examples explore the reasoning behind impoitavestment or de-investment
decisions that have been managed by the City Caihmivard Investment Team. It gives an
understanding of the causal factors which influethese decisions, including the role played
by improving public transport options and the WHhe purpose of this indicator is not to
guantify the number of investment and dis-investmelecisions (which is more
comprehensively covered by the other indicatorslf, tather to provide evidence as to
whether the changes observed in those indicatersataibutable to the WPL package. The
examples have been compiled based on the accolilstiingham City Council officers
responsible for handling each relevant ‘accounti ame based on their experience and
opinion rather than specific data supplied by thsifmesses themselves. The officers were
responsible for negotiating and assisting eachsitoveor dis-investor and were asked to
comment as to whether the WPL or enhanced pulalisport was a minor or major factor in
the investment decision. The reporting officersevalso asked their views on the reasoning
behind the decision. It is necessary to anonyntiseeixamples for reasons of commercial
confidentiality.

Major investments and disinvestments are relativafyequent, thus there are only 10
examples known to Nottingham City Council since 20owever, it is likely that this does
represent the majority of all such decisions madkatger employers.

5.0 Findings
5.1 Macro-economic data
Jobs located in Nottingham

Table 3 and Figure 2 present a time series of sfadaving the number of jobs in Nottingham
and the comparator Cities. The number of jobs iftiNgham increased by 7.5% between
September 2010 and September 2013, which compavesirably with the situation in all
four comparator Cities and England as a whole. Timscator has been cross validated
against employment rates in the Cities.
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Table 3: Number of Jobs Located in Nottingham and @mparator Cities.
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g S

=5 0

) Q

5 >

a ]

City Number of employees based in City administrationahrea ® N
S| B

[o») =

W

2008 2009 2010 2011 2012 2013*

Leicester 158,100f 156,300 158,600 154,700 154,70058,500 | -0.1 2.4
Liverpool 228,700 | 228,600 222,500 228,600 226,70027,200 | 2.1 0.2
Newcastle 179,600 169,000 169,000 172,800 175,90074,300 | 3.2 -0.9
Nottingham 184,500 | 188,500 | 193,900 194,000 202,00®08,500 | 7.5 3.2
Sheffield 250,900 | 243,500| 240,30( 237,300  239,10040,7D0 | 0.2 0.7

Source: Nottingham City Council (NCC) from the @#&ifor National Statistics (ONS) 2014.
* = provisional

Figure 2 Numbers of Jobs Located in Nottingham and Comparator Cities
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Source: NCC from the ONS 2014

Table 4 shows that the employment rate data broadhges with the jobs data with
Nottingham seeing the highest rate of growth sR@¥0/11. This data also, however, reveals
that Nottingham’s employment rate was hit hardeth@yrecession than the other comparator
Cities, dropping by 8.2% between 2008/9 and 2010rhat said it has since rebounded to a
level fractionally below that in 2007/8. Only Sheffl has managed a similar performance
while the other comparator Cities are still sigrafitly below their 2007/8 levels. This data
shows a positive differential growth in jobs congshrto the comparator Cities and thus
supports the ToC.
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Table 4 Percentage employment rates in Nottinghamna Comparator Cities

Year Leicester |Liverpool Nottingham |Newcastle Sheiiéld
2007/8 65.7 63.5 60.9 63.2 69.4
2008/9 62.8 57.7 61.8 63.5 68.8
2009/10 62.0 60.2 56.8 59.9 65.7
2010/11 61.7 59.8 53.6 64.3 66.4
2011/12 62.0 59.6 59.6 63.0 64.0
2012/13 61.9 60.0 59.1 60.8 69.2
2013/14 61.2 61.2 60.3 60.6 69.0

% change 2010/11 to 2013/14 -0.5 14 6.7 -3.7 2.6

Source: NCC from the ONS, 2014
Economic Output

Table 5 shows that economic output increased inilgiitam at a faster rate between 2010
and 2012 than the average for the four comparatesCHowever, the provisional data for

2013 shows that GVA reduced slightly in Nottingharhis is considered an odd outcome as
it contradicts both the local and comparator tirmees.

Table 5 GVA in Nottingham, Comparator Cities and Ergland

City 2008 | 2009 2010 2011 2012 (Z;i?lisional) %10_1??“""”96
Leicester | 6,044 | 6,013 | 6194 | 6368 | 6552| 6873 11.0
Liverpool | 9,630 | 10,620 | 10532 | 10427 10512 10,646 | 1.1

Nottingham | 7,900 | 7,953 | 8402 | 8633 | 8774| 8726 3.9
Sheffield | 9,899 | 10,150 | 10520| 10,506| 10,922 11,199 | 6.4

Tyneside | 15511| 14,877 | 15509 16,657 16,650 17,181 | 10.8

Source: ONS 2014

It also contradicts the increase in jobs and empboy, although it does not necessarily
follow that if employment rises then so must GVAt-would depend on the nature of that
employment. Until the 2013 data is finalised it Webseem prudent to treat it with caution. It
is important to wait and see if the 2013 provisldigure is confirmed prior to drawing a

conclusion as to whether or not this indicatonigmortive of the ToC.

Business Births and Deaths

Table 6 presents a time series showing the pemerdhange in the balance of businesses
VAT registered in each calendar year. In 2010 dile€ experienced a similar level of net
loss. However, in 2011 only Nottingham City and f8bakl were still experiencing a small
net loss, subsequent data for 2012 shows thatrigbeim has returned to a situation of net
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growth. Nottingham City would, therefore, appeab®“rebounding” more slowly than the
surrounding areas and most of the comparator Ciilewing a significant slump in 2009
when the whole of the UK was in recession. Howeveis conflicts with the data for
employment which shows Nottingham recovering, ifything, faster than the other
comparator Cities.

Table 6 Percentage change in VAT registered business for Nottingham, Greater
Nottingham and Comparator Cities

City 2008 2009 2010 2011 2012 2013
Leicester 2 -2.6 -2.4 21 11 7.4
Liverpool 2.8 -2.9 -1.7 0.4 0.3 7.5
Newcastle 3.2 -1.9 -1.1 1.8 11 5.0
Nottingham City 0.9 2.4 -2.0 -0.1 0.2 4.9
Greater Nottingham 1.2 -2.5 -1.7 0.2 -0.4 4.2
Sheffield -0.7 -3.4 2.7 -1.1 -1.2 2.6

Source: ONS Business Demography and NCC, Nov 2014

Additionally, it should be noted that NottinghamtyCshows a relatively strong performance
in 2012 and 2013 compared with Greater Nottinghamggesting growth has been
concentrated in the City area. According to the Bo@odest rise in enterprise growth would
be expected which at least tracked that of the ewatpr Cities. At present the performance
falls short of this, but it is noted, as explairsdgbve, that this indicator may not be directly
related to the WPL package.

Synthesis for Macro-economic indicators

Nottingham shows a relatively strong performanceerms of job creation when compared to
the comparator Cities while the situation concegnetonomic output and new business
creation is more ambiguous. As noted above thersgsi Births and Deaths may not be a
direct indicator for the WPL package due to theppreity for the data to be skewed towards
small businesses which do not pay the WPL. Econamiput is also subject to many opaque
contextual factors.
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5.2 Inward Investment Indicators

Commercial property market activity
Table 7 shows the commercial property market agtini Nottingham from 2011 to 2013
Table 7 Commercial property market activity in Nottingham

Floor space Sq. ft.| Year Number of agreementsompleted on rental o
commercial property

251768 2011 42
241900 2012 43
190789 2013 50

Source: Nottingham Office Review 2014

This shows that the number of new rental agreemeasssimilar in 2011 and 2012, but they
have risen in 2013. However, the total floor spaselved in those agreements has declined
since 2011. The increase in the number of new regeeements reflects activity in the
market by small and medium sized enterprises (SMEsyrowing important contextual
factor for this indicator is a scarcity in the slyppf good quality large properties and this has
driven down the floor space involved overall in thst two years. This reflects that the larger
indigenous businesses are in general staying ioepl®verall, it is concluded that this
indicator, given the context of an under supplyasfe commercial premises is tracking in
accordance with the ToC and is, therefore, indreatif good progress towards the economic
objectives of the WPL package.

Level of Inward Investment Enquiries to NottinghamCity Council

Table 8 tracks the level of enquiries and subsegseccesses since 2008/9. There is no
evidence to suggest that the level of either inwiakgstment enquiries or successes has
fallen since the introduction of the WPL in 2011/Ir2deed, while one must be cautious in

the absence of any counter factual data or mearibghchmarking, it appears that 2012/13

and 2013/14 were the strongest years since 200BAitfacting inward investment.

Table 8 Enquiries to the Inward Investment Team andsubsequent successes

Year Enquiries No. of successes % Successes Joleated
2008/9 91 3 3.3 360
2009/10 156 5 3.2 85
2010/11 110 2 1.8 85
2011/12 146 5 3.4 65
2012/13 175 8 4.6 897
2013/14 176 15 8.5 301
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Source: NCC, Nov. 2014

While this must be viewed in the context of a nagiceconomy emerging from recession and
thus one would expect to see resurgence in inwasestment, the magnitude of the increase
from 2011/12 seems disproportionate suggestingiaddl mechanisms may be active.

Additionally, the percentage of enquiries which@oto become an actual investment have
increased from 2010/11 perhaps showing that Ndttingis becoming a more competitive
location.

This indicator suggests good progress towards waicigethis objective and agrees with the
ToC. However, in order to attribute this to the Wipdckage it will be necessary to examine
the case study data concerning investment andveisiment decisions.

Inward Investment Examples

Table 9 present five examples of employers who legtbher, moved into the City, or who are
existing indigenous employers who have chosen tosadaate to premises within
Nottingham rather than relocating elsewhere. TdBlgepresents 5 examples of employers
who have moved out of Nottingham. It should besstee that this is the sum of all examples
known to NCC (November 2014).

Table 9 shows that for 3 out of the 5 major invesita, public transport (PT) connectivity
was a major factor attracting these employers tat in Nottingham. Two of these are
located in the City Centre while the other is lechin a business park within which a tram
stop is now located as part of NET Phase 2. Infiegdg, in one case, the WPL was a
discussion point between Nottingham City Councd #re employer, however, this issue was
overcome by supporting the employer to minimisarthability for the WPL charge via
reducing the demand for parking by providing wodqa travel planning for staff. A further
example indicates that public transport connegtiwias a minor factor.

Table 10 shows 5 cases where businesses have roaved Nottingham. Two cases cited
the WPL as a contributory factor and in both cdb&swas considered as a minor factor. The
principal drivers for both of these relocations &veelated to the suitability of the premises.
In one case the lease expired on their currenwgiteh was no longer fit for purpose which
combined with moving nearer to the majority of theiorkforce and consolidating their
business into one site. The other business wher& AL was a minor factor moved out of
their existing premises as a result of the growtitheir business requiring larger premises
which were found just outside Nottingham. The latgamployer to leave was undergoing an
international restructure related to a decliningldwide market and chose to move all its
manufacturing away from the UK.

The above data supports the Theory of Changeiadi@ates that, while the cost of WPL is
an extra cost to some businesses, it is such d perakntage of turnover that it plays a very
small part in location decisions. Outweighing thiappears that businesses consider access
to an efficient public transport network as an imi@ot factor when considering a potential

location. Whilst cost is a significant factor whehoosing a new location or considering

remaining and re-investing in a location, the abewvielence suggests that the additional cost
of WPL does not present a barrier for a company.
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Table 9 Summary of examples of Major Inward Investnents

Type Improve |Size olStated reason{Notes
d PT aemployer |for decision
factor
New Major |[Medium |Close t(Moved to Nottingham despite other
business suppliers, options elsewhere in
the City Nottinghamshire, the UK, and
access t .
Europe. Good PT access to site was
workforce, : .
an important requirement thus car
PT connectivity parking and the WPL became a
minor consideration
New Not at allLarge Close tqAccess to workforce and customers
business t suppliers, were key locational factors. WPL
the City was a factor, but was mitigated by
close tq’,. i . )
customers discussion v_wth NCC via workplace
travel planning support
Consolidati[Major  |Large Access t¢Consolidated multiple Nottingham
on of workforce, sites into City Centre location, acc
indigenous PT connectivity for workforce by PT critical
business
New Minor |Medium  |Availability of{Company based on Business Park
business suitable outside the City. The lease expired
the City property, due to redevelopment of their site.
. ... |They identified a premises located|in
PT connectivity the City which offered them
proximity to transport links, a
suitable premises and some parking.
They have bought the building.
Consolidati[Major  |Large Access t{Expansion project as company
on of workforce, consolidates a number properties
existing PT connectivity a large City building, ease of access
indigenous for staff, ease of operation with
business single site in City.

Employer Size Key defined by number of jobs affdcte-99 = Small, 100 — 199 Medium,
Large 200+
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Table 10 Summary of examples of major decisions telocate away from Nottingham
(disinvestment)

WPL Employment | Stated reasong Notes

factor implications | for decision

Not at all Large External pullDown-sizing and moving all manufacturing
factors out of UK

Not at all Medium External pull Consolidating multiple East Midland’s sites
factors into one site. Business was car based so

access to national and regional road network
paramount, as was a central location

Minor Small External pul| Consolidating into one site, current site not
factors fit for purpose, WPL cited as a factor, half
of staff were not Nottinghamshire based

WPL
Minor Medium External pull Company growth triggered seeking
factors alternative premises. WPL was mentioned

U

as a factor for the relocation outside of the
City. However, greater weighting was given
WPL to the need for suitable premises that could
provide office and warehousing for products
and such a site was difficult to locate in

Nottingham.
Not atall | Medium External pull Relocation to office in another City with
factors some redundancies. Triggered by

Nottingham office lease renewal and move
to more flexible working arrangements.

Employer Size Key defined by number of jobs affdcte-99 = Small, 100 — 199 Medium,
Large 200+

When new investors are comparing Nottingham to rottmenparable Cities, the fact that
Nottingham remains cost competitive, despite thallsadditional cost of the WPL, means
that it is still considered. Nottingham offers lawsoperty and labour costs (the two largest
operational costs for a business) when compardd eities such as Bristol, Milton Keynes
and larger Cities such as Leeds and Manchestehvemsures that it remains competitive.

Synthesis for Inward Investment indicators

The findings from the investment examples appeagt@e with both the other two inward
investment indicators, commercial property marketividy and the level of inward
investment enquires, which show significant incesasn inward investment interest in
Nottingham in the last two years. The purpose efittvestment examples is to attribute the
changes observed in the other two micro-econontiicators to the WPL package elements.
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Some attribution has been demonstrated in thatt30b6 investors quote public transport
connectivity as an important factor in the decisionocate in Nottingham. However, this
observation is caveated in that it is based onallsramber of case studies.

6.0 Discussion

Table 11 summarises the movement of the indicatedscompares this to what is predicted
by stakeholder consensus within the Theory of Chafidne magnitude of each change is
merely described as large, small or none, any attéonprovide a numerical figure would be
spurious as there is not enough existing data Bwonilar interventions to accurately predict
this. A similar approach is taken for differentitange to the comparator Cities for the
macro-economic indicators.

Table 11 is helpful when considering the triangalatof the indicators in order to gain an
overall understanding of the effectiveness of thBL\\Package in meeting the economic
objective. The number of jobs located in Nottingh#me number of investment enquiries, the
level of activity in the commercial property marlatd crucially the case study evidence all
agree with the proposed Theory of Change in terffi®iin magnitude and direction.

However, the provisional 2013 GVA data for Nottiagh and the net balance of Business
Births and Deaths are more ambiguous and canrtbisastage help to strengthen the ToC.
However, as this data is either provisional or lgissctly linked to the WPL than the other
indicators, they are not, at this stage in thewetadn, a major cause for concern with regards
to the veracity of the ToC. However, they must batimued to be monitored and further
research is required to understand a continuingltoeunter to the ToC.

The ToC highlights an expectation that in the lang efficiency savings in the wider
economy will be derived from agglomeration effeatsreased labour force productivity and
other general equilibrium effects brought about @y enhanced public transport system
(Hensher 2012, Lakshmanan 2011). It is possibl¢ tihe@ strong performance from the
inward investment indicators is the first sign bése effects kicking in, however it may be
some time before these effects can be demonstiatatthis point in time the major transport
infrastructure improvements have not had time Hy factivate these mechanisms.
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Table 11 Indicator trajectory and magnitude: As predicted by the ToC and Actual

KEY
= Indicator increases/decreases at a ﬁ = Indicator increases/decreases, but not
greater rate than comparator City at a faster rate than the comparator
average or shows a disproportionate Cities nor at a rate that demonstrates a
increase/decrease than the time departure from the time series trend.
l series trend ﬂ
Indicator Change in indicator 2010/11 to| Movement Relative to| Comment
2013/14 Comparator City
Average from 2010
Predicted Actual
Jobs located Greater Job creation and economj

in Nottingham

L)

output is directly associate
with  a buoyant inward

o

C

investment market. The ToC
Economic Greater - up to 2012/ predicts a strong growth in
Output t 2013 data is provisiongl these indicators as the WRL
ﬁ but shows small package combines witlC2,
reduction in GVA in| an improving  nationa
Nottingham but not the¢ economic situation.
comparator Cities
Business ﬁ ﬁ Less Only weakly linked to leve
Births and of inward investment as data
Deaths is dominated by smaller
business  start-ups and
failures.
Commercial ﬁ ﬁ No comparable dataAn increase would be the
property available predicted by the ToC,
market however, there is a finite
activity amount of premises (C1) so
the magnitude could bg
limited.
Inward No comparable dataThe ToC predicts a large
Investment available increase as the impact of the
Enquiries and WPL package combines
Successes with  C2, an improving
national economic situation
Case  study Employers AS No comparable dataThe ToC predicts that this
data being attracted PREDICTED; | available should show evidence that
to Nottingham| 3 investors the WPL is either, not a
due to good PT cite PT as factor in dis-investment
connectivity. major factor decisions, or a very mingr
Few, if any, de{ and 1 as 3 one, while there should be|a
investors  cite] minor. number of instances where
WPL as & . businesses cite good public
significant 2. de-investors transport connectivity as fa
cite WPL as . .
factor major reason for their

minor factor

location decision.
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7.0 Conclusions

Considering the data and analysis presented imprigous section it can be seen to what
extent the data shows that the indicators are ngoinnthe direction and magnitude that

would be expected according to the ToC and thus,well the Nottingham WPL Package is

achieving the intended economic impacts.

The number of jobs based in Nottingham has seengiand sustained growth and suggests
that Nottingham has fared better than average vdoempared to other comparator Cities.

This supports the veracity of the ToC and, despitdbiguous performance on economic

output and net business registrations, it is cateduthat there is no observable negative
effect on overall macro-economic performance assediwith the introduction of the WPL.

The level of commercial property market activitydathe number of inward investment
enquires and subsequent successes have shown gtoway in 2012/13 and 2013/14 and
also support the veracity of the ToC. The investmneglamples collated so far suggest that the
WPL is a relatively minor consideration when busses make investment decisions, while
the availability of good connectivity to public figport has been a strong attractor to at least
three major inward investments in this period. Véhitile WPL has been cited as a factor by a
potential investor it has been shown that theylmapersuaded that the cost can be mitigated
by the business support measures put in place kiynijloam City Council and funded by the
WPL. The above conclusion fits well with the TheofyChange that has been developed for
this objective, but more case study data is requmeconfirm these observations.

When all the economic indicators are triangulatesl possible to conclude that:

» There is strong evidence that the WPL is havingigaificant negative impact on
inward investment. This is supported by case semgience that suggests that the
WPL plays a very small role in business locatiocisiens.

* The strong growth in employment combined with aitpes movement in the inward
investment specific indicators suggests that Ngktam is relatively attractive to
potential investors. There is positive evidencenfrcase studies of 5 major inward
investments that the public transport improvememmonents of the WPL package
are playing a role in this.

* Overall, while not yet conclusive, the evidence grsgis that, on the balance of
probability, the WPL package is making good progresvards this objective with
the majority of chosen indicators moving in theedtron and magnitude that would
be expected given the agreed Theory of Change.

The economic performance of a large City and mdgathis to any single intervention is
always difficult as is demonstrated by the lack libérature pertaining to successful
evaluations. The use of pure statistical technigsie®gged by a complex web of dependent
variables while no single independent variabletcaly be said to demonstrate success.

The approach taken in this paper demonstrates aoWagkling this problem that is open to
most practitioners and, while the authors do netegmd that it will be possible to prove a
position beyond all reasonable doubt or within sgredetermined statistical margin, it is
suggested that a reasonable balance of probabdig has been presented by intelligent
consideration of the available data which mostedtalders can agree is valid.
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ABSTRACT

A Workplace Parking Levy (WPL) scheme raises a lemayprivate non-domestic off street
parking provided by employers. In April 2012 Nogliram became the first UK City to
implement such a scheme with the revenue genetatpdthecated for funding transport
improvements.

The lag between the introduction of the WPL and dbening of related public transport
improvements represents an opportunity to studyirtigact of a WPL on congestion as a
standalone measure. In order to achieve thisneessary to consider changes to variables
external to the WPL, which also impact on congestiwwhich may obscure any beneficial
impact of the scheme. An autoregressive time sen@s$el which accounts for the impact of
these exogenous variables is used to evaluataripact of the introduction of the WPL on
congestion. Delay per Vehicle Mile is used as thpethdent variable to represent congestion
while the number of Liable Workplace Parking Pla¢e®/PP) is used as a continuous
intervention variable representing the introductainthe WPL. The model also contains a
number of economic, transportation and climaticticmrvariables.

The results indicate that the introduction of th®Mas measured by the number of LWPP
has a statistically significant impact on traffiongestion in Nottingham. Additionally,
external explanatory variables are also shown fmachon congestion, suggesting that these
may be masking the true impact of the scheme. fidssarch represents the first statistical
analysis of the link between the introduction &L and a reduction in congestion.
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1 INTRODUCTION

In April 2012 Nottingham City Council introducedvdorkplace Parking Levy (WPL) which
levied a charge on occupied private non-domesfistodet parking places. These are termed
Workplace Parking Places (WPPs) and are defingalea®s occupied by vehicles used by
employees, regular business visitors or studerpdfout is the first charge of its type in the
UK and indeed, in Europe.

The WPL has a dual role; firstly to act as a tramsplemand management measure and
secondly to raise hypothecated funds for transippgpotovements. The money raised by the
WPL is funding two new tram lines (NET Phase 2)ptiavements to Nottingham Railway
Station and quality enhancements to the LinkBusices. The WPL scheme and the above
mentioned public transport improvements comprise okerall “WPL package” and are
intended to complement each other to enhance @éhsgort demand management effect. For
the 2016/17 financial year the charge per WPP T9£3

The aim of this paper is to repdidy the first time on a statistical evaluation of the impact of
the introduction of the WPL on levels of peak pdramngestion in Nottingham. Hamer et al.
(2009) noted that such schemes are seldom intrddadsolation which makes it difficult to
isolate the impact of the charging scheme from dhather transport improvements or traffic
restraint measures. However, the research detailettis paper takes advantage of the
opportunity to study the stand alone impact of WL by examining the time period from
2010, when employers started to take pre-emptivraco reduce their liability for the
provision of WPPs, up to 2015 when the principablgutransport intervention of the WPL
package, NET Phase 2, was completed.

The paper explores the relationship between Citdevievels of congestion, the introduction
of the WPL and important explanatory variables)udmg the key contextual factors that
may obscure any impact of the introduction of thelWIn order to achieve the above aim
this research utilises a statistical approach tmpare relevant time series data which
provides an assessment of the relative impact ngestion of these variables.

The paper is structured as follows. A literaturgiew is followed by the methodology
section which details the application of a statatiapproach to assess the impact of the
supply of workplace parking on traffic delay. Thesults of this research are then presented
and discussed. Finally, the conclusions are predeimtcluding limitations and a suggested
direction for further research.

2 LITERATURE REVIEW

In order to meet the above research aim it is acgsto understand how to define and
measure congestion, what factors drive congestlmn,impact that existing parking space
levies have had on congestion and finally whatistieal approaches have been used
successfully for achieving similar research aims.

Defining traffic congestion

The UK Commission for Integrated Transport recomtieehthat a measure of congestion be
based on the difference between free flow speedaatuhl speed (DfT 2000). This indicator
was more fully defined in the follow up report “Aemsure of road traffic congestion in
England” (DfT 2000a). This concept has become kn@sndelay. Taylor et al. (2000)
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identified a number of measures and definitions dongestion including the congestion
index which compares total travel time on a linkagsroportion of expected free flow travel
time. This can be averaged for all vehicles omk per time period and can be applied on a
segment or corridor level by aggregating the trawees for multiple segments to form full
corridors or routes. This approach is useful whempgaring levels of congestion across
different geographic locations (Wang, 2010). Howewueeither average delay nor the
Congestion Index takes into account traffic flow.

The UK Department for Transport (DfT) outlined athweology to calculate journey time
per vehicle mile to monitor congestion on locallyamaged A roads (DfT, 2011). This
normalises journey time by link length and flow. D8partment of Transport Guidance for
measuring effectiveness for highway schemes definesnilar measure which calculates
delay per vehicle mile travelled (US DoT, 2013) ainbines the advantage of a spatially
comparable metric and a real world unit of measer@mDelay per Vehicle Mile (DVM),
therefore, combines the advantages of both the €tiog Index and Journey Time per
Vehicle Mile and thus this is the measure of cotigesised in this research.

Drivers of congestion

In Nottingham, the reality has been that, since02@bngestion levels have increased and
similar increases are observed in other UK Core€ifDale et al., 2013). Despite a fall in
the supply of WPP and other positive changes inleyep behaviour, it has not been possible
to observe any impact the introduction of the WRk had on congestion in Nottingham. It is
therefore important to identify the key factors ‘drivers’ which are likely to impact on
traffic congestion and may obscure any benefioig@lact arising from the introduction of the
WPL. These contextual factors can then be takEnaaocount within any potential research
methodology.

Tanner (1983) presented research that examinedr$atitat contributed to congestion; he
demonstrated the importance of income levels, ftiee and economic output in determining
the demand for travel. More recently, and sped¢dithe UK context, Transport for London
carried out a detailed review of factors which cimite to traffic speeds in London (TfL
2012). Their work presents a reasoned narrativepbiats to the importance of household
income levels and the effect of reductions in neknaapacity as road space is re-allocated to
public transport and cycling. It also notes that woly overall population change is
significant, but that the nature of this changedset® be considered, for example changes in
the demographics of the working age population mesult in changes to levels of car
ownership and propensity for car use.

The DT identified three key drivers for the demdadtravel in a report detailing their road
traffic forecasting (DfT 2013): (i) population grthy (i) GDP per capita/disposable income
and (iii) the cost of motoring.

DfT (2013) also points out the importance of thaikability of alternatives to using the car
as well as the cost of those alternatives.

There are also factors which impact directly ongastion by impeding the speed of traffic or
by reducing capacity (DfT 2015). The DIfT identifiegeather conditions as being an
important factor, for example, wintery weather statnaffic and can influence mode choice,
while increased rainfall is postulated as a catmetor for an increase in journey times in
recent years. Jia et al. (2014) examined the imgiainfall of various intensities on traffic
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speeds in differing urban situations in Beijing awhcluded that the closer to capacity the
link and the lower the intensity the rainfall, thess impact on speed. However, they still
demonstrated that precipitation levels were a 8it factor in reducing speeds in an urban
setting.

The impact of Workplace Parking Levies on congestio

Although Hamer et al. (2009) and Richardson (20&Pprt on headline indicators related to
the impact of the similar schemes in Sydney andhHarAustralia, there is little empirical
research which specifically seeks to attributerapact on congestion to the introduction of a
WPL as a standalone measure. Hamer et al. (200@)umted that the impact on congestion
of the Sydney scheme was minimal while Richard810Q) reports that the Perth Parking
Space Levy (PSL) was associated with a significaote shift away from the car and
associated reduction in traffic levels on majornaksd

Statistical Methodologies

A range of statistical methodologies have been eyagl to evaluate the relative impact of
differing causal factors on travel demand. Fordnse, Hahn et al. (2002) used a least-
squares regression model to investigate the raektip between congestion, travel demand
and road capacity in US cities. They determined filegeway lane miles, population density,
net land area and bus revenue miles could explanuta61% of the changes observed in
congestion levels. A linear regression model mayvewer fail to control for serial
autocorrelation inherent to a time series obsewmati Quddus et al. (2007) utilised an
alternative time series analyses capable of congpiegsfor serial autocorrelation to study
the impact of the introduction of the London Corges Charge (LCC) on retail sales in
London. They employed the Prais-Winsten regressiodel, a log-linear model with AR(1)
disturbance, to explore the impact of a numbgraténtial explanatory variables including a
dummy intervention variable representing the inficitbn of the LCC.

Li et al. (2012) utilised difference in differen@@iD) estimation to analyse the effects of the
introduction of the LCC on road traffic casualti®D estimation requires a control group
(unlike the other techniques mentioned in thiseeyiand for their study accident rates in
Birmingham, Leeds and Manchester were used. Thmoaph can therefore allow for
national and local trends as well as seasonalitgle Cet al. (2014) employed an
Autoregressive Integrated Moving Average (ARIMA) debto investigate the impact on the
yields of recyclable and non-recyclable waste @ngjes to collection schedules and policy.
This model was able to quantify the success ofiriterventions analysed and to predict the
impact of seasons and the number of working dayguamtities of waste recycled.

It is concluded from the above literature revieatta delay based metric normalised by both
flow and road length would be the most approprragasure of congestion as it allows for

temporal and spatial comparison and is a ‘real dvanhit. The literature review reveals that

economic/demographic factors, weather conditidms,relative cost of travel by each mode
and changes to network capacity are key deternsriarthe changes to levels of congestion
and that these need to be accounted for in anyandseelated to congestion changes over
time.

An examination of previous research which appliesetseries modelling techniques to
similar research questions shows that ARIMA modaeld DiD estimation are both options.
However, it may be appropriate to use the Praisst®m regression model with AR(1)
disturbance, as this provides easily interpretallé flexible output. The following section
outlines this chosen statistical approach.
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3 DATA DESCRIPTION

As discussed in the previous section the chosdrst&tal approach requires a dependent
variable, an independent intervention variable @levant independent exogenous variables
to be specified. The morphology of these variables data quality determines both the final
form of the model and the quality of the outpugrdfore, a full understanding of these is
required.

The available datasets varied in terms of obsemdtequency from annual to daily data and
thus scale effects need to be considered. It weglel® that using weekly data provided a
sensible level of aggregation as it provides aigefit number of data points while avoiding
the inherent variability of daily data. There coaldo be data sparsity issues with some of the
data sets if daily data was used. There are thOs\n2@kly values in each time series. If the
data was aggregated to a monthly level this woettlice the number of observations to just
60 and this is considered sub optimal for the stiatil approach adopted, especially if
explanatory variables are included.

The Dependent Variable The dependent variable quantifying congestion, Deter
Vehicle Mile (DVM) is collated across all major ratdroutes inbound into Nottingham and
in both directions on the main orbital route the5A8 (the Nottingham Ring Road) in the
AM Peak period (07:00-10:00) for cars and LGVs. Toil length of the network used in
this study is 68.2 miles. This metric is calculatesthg average journey time generated from
the Trafficmaster satellite navigation system fitte many fleet and private vehicles in the
UK. This data source is also used by the DT toegate national journey time statistics in
preference to other similar data sources. The rBaévi value across the study period is 1.22
minutes.

Continuous Intervention Variable - introduction of the Nottingham WPL — The
mechanism by which the introduction of the WPLkegly to impact the demand for travel is
by a reduction in both the supply and demand fokipg at work. It is assumed that the
reduction in both is, for the period between 2068 2013, a direct result of introducing the
WPL.

This can be quantified by the number of Workplaeekirg Places (WPP) provided across
the Nottingham City area. Unfortunately, the timegiess pertaining to_total WPP, which
includes exempt employers, is not complete ancetbex could not be used, thus the quantity
of Liable WPP (LWPP) is used as a continuous vetetion variable. LWPP refers to WPPs
which are liable to the full WPL charge (i.e. amt axempt or subject to a 100% discount).

There are two main sources of data which contilbaithis time series:

1. The April 2010 Off-Street Parking Audit (OSPA) -iglwas a pre WPL survey of
LWPP in Nottingham.

2. The number of LWPP licenced under the requiremeintise WPL scheme.

As the supply of off-street parking is known to eed demand, LWPP up to April 2010 is
calculated based on the number of jobs locatetieénQity using April 2010 as a reference.
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Between the OSPA survey in April 2010 and the comgement of licencing in September
2011 it is assumed that the number of LWPP stdaaektcline in response to the WPL 1 year
prior to the introduction of licencing, but thakthate of decline increased the closer to the
date of implementation. This assumption is suppobte the chronology of actions taken by
major employers to reduce their WPL liability asliwas the programme of engagement
undertaken by Nottingham City Council with emplaydo explain their responsibilities
under the WPL scheme and to provide support indesfdimiting their liability. Therefore,
the weekly values between the OSPA 2010 data pmoidtfirst availability of licencing data
in September 2011 have been estimated by using-éimear interpolation which reflects this
evidence. Finally, the seasonality observed in 2868 2014 was superimposed on the
interpolated data prior to April 2012. The normathod of applying seasonal indices based
on a moving average was used to achieve this.

Figure 1 shows the time series for the dependeahiratependent intervention variables. It is
the nature of the relationship between these tme series and the introduction of the WPL
which is the focus of this research.

FIGURE 1 Delay and Workplace Parking Places
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Exogenous Independent Variables

These variables represent factors which, basedhetiterature review, are likely to impact
on the dependent variable, DVM, but are externghédWPL intervention

They are:

* Monthly total rainfall
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* Average minimum monthly temperature

» Working Age Population minus Total Benefit Claimant
* Index of road work activity

* Fuel price

* Season

» Public transport patronage

» Liable Workplace Parking Places (introduction af WPL)

These variables are listed and specified in Table 1
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TABLE 1 Exogenous Independent Variables

Method Notes and Justification for inclusion in
Weekly Level of Time used to model
Variable Unit average Frequency | geographic Period synthesise | Source
(2009-2013) aggregation weekly time
series
This is monthly precipitation in mm converted
Monthl Met to weekly values. As discussed earlier,
1117 total y Office literature shows rainfall is linked to reduced
Rainfall mm : Monthly Area NA allocated  to Station at| traffic speeds. In order to allow for the dlffer|_mg
| Sutton number of weeks in each month the following
each week; . .
see notes Bonningto | method was used to divide up the montply
n rainfall: RainMnth/(((365-28)/11)/7) , Except
Feb which is calculated by: (RainFeb/4)
Met This is an important as a proxy for wintery
Average Monthly Office weather such as snow and ice which both slpws
/erag 6.12 value applied Station at| traffic speed and reduces traffic flow.
minimum deg C Monthly Area NA
temperature to each week Sutton
P in that month | Bonningto
n
The working age population of Greater
Nottingham rose steadily throughout the study
period and this increase will potentially offget
the impact of fluctuations in the number of qut
Working age ofi ‘ of work benefit claimants. It would therefofe
population minus . ICe Tor | seem sensible to consider the total working pge
370337.46 | Annual/ Linear National | population that is not claiming out of work
Total Out of| pPersons Greater Nottm NA . . ¢ _
Work Benefit Quarterly Interpolation | Statistics | penefits. Note that data for Greater Nottingham
Clgirmants enetl (ONS) is used for this metric.
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Method Notes and Justification for inclusion in
Weekly Level of | time used to model
Variable Unit average Frequency | geographic Period synthesise | Source
(2009-2013) aggregation weekly time
series
A road works index was compiled to quantify
disruption to traffic caused by the construction
phase of the following major transpart
improvements:
* NET Phase 2; the construction of two
o y - Nottingha new tram lines.
roadwork numeric ' Weekly Greater Nottm NA NA gounci(l:lty *  A453 Dualling
activity 2015 « Major improvement scheme for the
A6514 Nottingham Ring Road
These were further subdivided by location and
each element was rated out of three in terms of
disruption to the network. The score for each
week was then summed to create a weekly
score.
http://www | 1t was decided that petrol prices were the most
pence pel 124.26 Linear .petrolprice| relevant cost of motoring as this is not a fixed
Fuel Price litre of Monthly UK NA . s.com/the- | cost and subject to short term market variatigns.
Interpolation X
unleaded price-of-
fuel.html
This is a dummy variable
Season Dummy | A NA NA NA NA NA
Variable
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Method Notes and Justification for inclusion in
Weekly Level of | time used to model
Variable Unit average Frequency | geographic Period synthesise | Source
(2009-2013) aggregation weekly time
series
Quarterly Total combined quarterly bus and tram
figure Nottingha patronage in Greater Nottingham. This
Public 1.44 . divided by gn: indicator is used to reflect the supply and
Journeys ' Greater 00:00 m City : : ;
Transport . Quarterly . : 13 and . relative cost of public transport options. It was
(millions) Nottingham 23:59 . Council ; : : ;
Patronage applied to not possible to synthesise a time series to reflect
~1 2015 i
each week in the local cost of public transport. due |to
the quarter complex ticketing arrangements.
April 2010, Number of Workplace Parking Places |in
Introduction | Liable then Sep| Nottingha | Nottingham which are liable for the WHRHL
of the | Workplace 29983.58 2011 then| Nottingham NA Non-linear m City | charge.
Nottingham Parking monthly City Interpolation | Council
WPL Places from 2015
01/04/2012
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4 METHODOLGY

Having identified the relevant data sets that aalable the next step was to consider the
potential relationship between these variables rofeioto arrive at a testable hypothesis.
Public transport patronage, working age populatiowork, fuel price, the time of year and
the introduction of the WPL will all impact on Vele miles Travelled (VMT) by
determining the demand for travel by car rathemtlthrectly acting on (DVM) i.e.
congestion. Indeed, only the weather conditions raadworks will impact directly on total
delay by restricting capacity and/or introducingndiions that will physically slow the
traffic. VMT and DVM are thus strongly related aitds likely that any time series model
will highlight this were VMT to be used as an expory variable for delay (TfL 2012).
This will not meet the research aim as it is imaottto know the relationship between
congestion and those factors that impact on itadusing a change in VMT.

Figure 1 above shows superficially that a fallhe number of LWPP appears to correspond
with a fall in DVM between late 2010 and early tadn2012. However, it is also true that
other external explanatory variables do show ad¢tajy which could also lead to a fall in
DVM for example;

* The period 2011 — 2012 was relatively mild and dry.

* An increase in the number those claiming out of kwbenefit, i.e. a rise in
unemployment.

However, the number of jobs located in Nottinghand @he working age population

continued to grow strongly throughout which woukkem to support a steady growth in
DVM over the period. Given these contradictory aadors, the following hypothesis will be

tested by a suitable statistical mod&he fall in LWPP from 2010 and early 2012 has
contributed to the observed reduction in DVM fratel2010 to mid 2012.

There was a steep reduction in LWPP provision enyear prior to licencing and there has
been a more gradual decline since. The steepnfalWPP between 2010 and late 2011 can
be validated by examining the behaviour of thedalgWPP providers on an employer by

employer basis. This analysis shows that the [ai@@providers cut their WPP provision by

20% in that period.

As discussed in section 2, two statistical modeds tan be used to achieve the study aim are:
Prais-Winsten regression and ARIMA models. A engpirianalysis of the autocorrelation
and partial autocorrelation functions indicates #ra ARIMA model may not be essential if
the Prais-Winsten regression model can handlelsmutacorrelation in the time series of
DVM. Therefore, the Prais-Winsten regression mobHak been chosen as the most
parsimonious statistical model for this study.

Model Specification
Initially a simple linear-log model was employede by

yt = a + (i Xt + yInLWPP, + 6,,Dt + €t (2)

where,yt is the value of DVM, the dependent variable,deriodt (in this case week tX is
a k vector of continuous explanatory variables savhevhich are loggedLWPP is the
continuous intervention variable that is expectedtluenceDVM, D is an m x 1 vector of
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categorical/dummy explanatory variabless white noiseg, y andé are appropriately sized
vectors of parameters to be estimated.

If the residuals from the above model are not ndgmédistributed (by the use of
Kolmogorov-Smirnov test) and there is a clear eva#eof serial autocorrelation (by the use
of Durbin-Watsond-test) in the dependent variable then the Praisstimregression model
should be employed. In this model, the errors assumed to follow a first-order
autoregressive AR(1) disturbance as shown below:

&t = p&q + & 2)

Wherep (-1<|p|<1) is the autocorrelation coefficient, aadis independent and identically
distributed with zero mean and a constant variai2ce

The model presented in equations (1) and (2) caeshenated by using the Prais—Winsten
transformed regression estimator that is basieatjgneralised least-squares estimator (Prais
and Winsten, 1954).

Multi-collinearity is unlikely to be a problem withthese variables as they are, for the most
part, intuitively unrelated. This would not haveehehe case if, for example, VMT had been
included as an explanatory variable. A dummy véeiab used to control for seasonality
which is inherent in traffic congestion data.

5 RESULTS

Firstly, a simple linear regression model as shawkquation (1) was developed using the
data described in section 3. Although this yieldadexcellent goodness-of-fit statistic (iR.
value of 0.87), the Kolmogorov-Smirnov test indezhtthat the residuals are not normally
distributed and the Durbin-Watsod-test identified that there is a problem of serial
autocorrelation. Therefore, the coefficients frira linear model may not be appropriate to
evaluate the impact of the intervention. Subsedyetite Prais-Winsten regression model
with AR(1) disturbance was employed. The resules mresented in Table 2. The model
goodness-of fit, the adjustef, is 0.62 which is very good for this type of modeida
commensurate with similar work (Hahn et al., 200®). F-value of 42.9 with probability
close to 0 shows that, overall, the model appliad statistically significantly predict the
dependent variable. The value of the autocorrelatioefficient was found to be 0.33
indicating that the errors are serially correlatettl the application of the Prais-Winston
regression model is appropriate. The Durban Windtstatistic of 2.04 demonstrates that the
model has successfully compensated for serial ledioa by applying the Prais-Winsten
transformation.

Having established the model is a good fit to taeadan examination of the regression co-
efficients and their statistical significance canwbe undertaken.
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TABLE 2 Model Results

DVM Elasticities
of DVM  w.r.t.
Independent

Coefficient t P>t 95% Conf. Int Variable
Continuous 0.6735 3.48 0.00 0.2928 1.0542 0.55
Intervention: log, of
LWPP
Fuel price -0.0038 -2.51 0.01 -0.0069 -0.0008 -0.39
Mean weekly | -0.0145 -3.1 0.00 -0.02363| -0.0053 -0.07
minimum
temperature
Weekly rainfall 0.0023 1.53 0.13 -0.0007 0.0053 0.02
Summer 0
(Reference)
Winter 0.1263 2.72 0.01 0.0347 0.2179 NA
Spring 0.0339 0.89 0.37 -0.0412 0.109 NA
Autumn 0.1484 4.73 0.00 0.0867 0.2101 NA
Loge of | 7.9138 3.05 0.00 2.8024 13.0252  6.47
WAPmMOWB
(Working age
population - Out of
work benefit
claimants)
Roadworks index 0.0427 5.21 0 0.0265 0.0588 0.05
Bus Patronage 0.6117 3.2 0.00 0.2349 0.9886 0.72
Constant -107.6624 -3.2 0.00 -174.017, -41.3078 NA
Autocorrelation coefficient 0.33
R-squared 0.63
Adjusted R-squared 0.62
Number of observations 260
Durbin-Watson d-statistic (Original) 1.46

2.04
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The fitted model is: (see Table 2):

DVM=-107.66+0.6735InLWPP — 0.0038FuelPrice — 0®MinTemp+
7.9138InWAPMOWB+0.0427R0adWrks+0.6117BusPat+0.1484M+0.1263Winterst

Whereé‘t = 0'3254€t—1 + et

Table 2 shows that LWPP has a statistically sigaift impact on DVM. Thestatistics and
p-values for LWPP show that there is less than ach#nce that the co-efficient predicted
has occurred by chance i.e. the variable is stilbt significant at the 95% confidence level.
A further examination of thg@ values reveals that the model provides more tHaQ%
certainty that a positive relationship exists bewethe intervention variable and the
dependent variable, i.e. that a decrease in thatigpaf Liable Workplace Parking Places
would have resulted in a reduction in congestioallibther variables are kept constant. The
elasticity for DVM with respect to LWPHSs calculated as 0.55. This indicates that a 1%
reduction in LWPP explains a 0.55% decrease in D¥Mtther interpretation is provided in
the next section.

The following exogenous independent variablesatge statistically significant with respect
to having an impact on delay:

* Road Works Index - as the number of roadworks as®e DVM increases. This is
expected considering that roadworks will reduceacdp on a link through lane
closures and pinch points such as temporary traificals.

* Average Minimum Temperature- as temperature deese®/M increases. Lower
temperatures are a proxy variable for ice and smhich slow traffic and reduce
network capacity.

» Bus patronage- as bus patronage increases DVMimtseases. This is somewhat
surprising as it suggests that extra demand foetia catered for by both modes, this
is discussed in more detail in the next section.

* Working age population minus out of work benefdiolants (WAP-OWB) - as this
metric increases DVM increases. This suggests ttteatmore people economically
active then the greater the demand for travel.

* Fuel Price - as fuel price increases DVM decreagsshe main non-fixed cost the
laws of supply and demand dictate that as the cdstavel by a mode increases then
demand will fall.

* Additionally, the season is shown to be relevarthveiutumn and winter shown as
significant with respect to delay.

Gross household income was initially included ia thodel, however it was not statistically
significant and did not improve the level of ex@tan and was thus removed.

2 The elasticity of DVM with respect to LWPP is aallsted by using the ter

‘<|$‘<>
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In order to validate the above results the sama slett was also analysed using an ARIMA
model. This produced very similar results and iswlacided the parsimonious model i.e. the
Prais-Winsten regression model with AR(1) distudemvould be presented in this paper.
Unfortunately, the need for brevity precludes aailed discussion of the ARIMA approach
but it does provide validation of the results présd here in.

6 DISCUSSION

In this section we discuss the results presentegtiqusly in this paper by placing them
within the framework presented in Figure 2. Howefustly it is important to keep in mind a
number of limitations and resultant assumptionsvaht to this research:

The availability and frequency of data placed sdméations on this research; firstly it was
necessary to interpolate weekly values for a nurab#re variables, including the continuous
intervention variable LWPP. Secondly, it was nosgible to derive weekly values for Gross
Value Added (GVA). Ideally one would have includdds in the initial model as it is
prominent in literature as a driver of congestibiowever, as this research concentrates on
congestion generated by peak period commuting, reabla measuring the number of
individuals in work is preferred regardless of ghecticalities of including GVA. The
working age population minus the number of thosenghg out of work benefits (WAP-
OWRB) is thus used as a more directly relevant macanomic indicator.

Finally, it is recognised that, in utilising the VRAOWB to represent the economic driver for

demand for travel, the assumption is that, overStlyear study period, the demographics of
the WAP remain sufficiently similar so as not taobe the overall propensity to choose any
given mode of travel. Changes to the age strucncegender balance shown annually as
part of the Annual Population estimates (ONS 204é)e very small and it was concluded

that this was only likely to impact DVM in the longrm.

Before the results from the time series model aszudsed a significant observation
concerning the LWPP time series shown in Figurbdukl be noted; LWPP shows an initial
fall of 17.5% prior to the introduction of the WRInd a subsequent more gradual fall to
around 75% of its 2010 levels. This differs frone impact of the Perth Parking Space Levy
which observed both a smaller initial decline iroypsion of around 10% as well as a
subsequent rebound in levels of off street parlgagply (Richardson 2010). Assumptions
concerning the likely impact of the Nottingham WRlere based on these findings from
Perth (NCC 2008). Despite differences betweenwueeschemes, this suggests that in a UK
or European context, a WPL is likely to generatss leevenue, but potentially be a more
effective standalone tool for reducing congestion.

As indicated in the previous section the resuligeaé that that LWPP has a statistically
significant impact on DVM. However the aim of thiesearch was to evaluate the impact of
the WPL on traffic congestion. In order to makes tbausal link to the WPL it is assumed that
changes in the number of LWPP are a direct reduth® introduction of the WPL. This
assumption is considered sound given the relatigbigrt study period of this research,
however, in the long term other socio-economic #&mahsport related factors may also
influence this variable. The results from the tissgies model have also enabled us to draw
conclusions as to both the scale of the impact land it compares with other important
exogenous variables which also impact DVM.
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The results show that, based on the elasticitiesuiledied in the previous sectibfor every
332 LWPP that were removed by employers in respémgbe introduction of the WPL,
DVM was reduced by 0.4 seconds. This representaeadaving for the last quarter of 2013
of just under 15 seconds per vehicle mile, a tita¢ saving in 2013 across the network and
time period used in this study of 1,146 days. Ttes therefore be seen as a useful
contribution to congestion constraint and confirtihe expectations expressed in the WPL
Business Case (NCC 2008).

These reductions in DVM need to be considered aganbackground of changes in the
DVM time series driven by the other significant ggoous variables and thus it does not
necessarily follow that an actual overall reductionDVM will be observed but what is
indicated by these results is that it was lowe2@13 than it would have been had the WPL
not been introduced. It is thus important to unders how these exogenous variables are
related to both the dependent and intervention albbes. Figure 2 summarises the
associations indicated by the results of this mesedt also includes a number of variables
which were not included in the model, either beeassitable data was not available, or
because they will only impact on DVM in the longerm, i.e. they change so slowly that it
will take longer than the 5 year study period tituence congestion.

The relative impact of each variable on DVM illadad in Figure 2 is taken from the
elasticities contained in Table 2. We have usedraimal scale with 3 categorieStrong
where the variable’s elasticity w.r.t. to DVM is @xcess of 1IMediumwhere it is between
0.5 and 1 andveakwhere it is less than 0.5. Using the above dedimgt LWPP is shown to
have a Mediuni impact. There are two exceptions to this approéicstly because the Road
Works Index is not a real world unit the elastigitypduced does not reflect its actual impact
which is estimated to be in excess of 5.5 secomd3viM at their peak, the association is
therefore shown as ‘medium’ in Figure 2. Secontily seasonal variable is a categorical
variable with four seasons (reference case= sumaraf)there is no difference in DVM
between the summer season and the spring seas@nvalues of the other coefficients (also
known as differential slope coefficients) have besad as a proxy to determine the relative
impact on DVM. The direction of the relationshipgisen by a ‘+ve’ or ‘—ve’ symbol in each
box denoting positive or negative relationshipdwtiite dependent variable.

While an adjusted Rvalue of 0.62 shows that 62% of change in the daget variable is

accounted for by the set of independent varialrieluded in the model this still leaves 38%
of that will be due to variables not included ie tlnodel. While some of these will always be
unknown it is possible to postulate what some efittmay be based on the findings of the
literature review in Section 2. These have beeluded in Figure 2 and are discussed below.

VMT is not included within the model used in thisearch as it will be closely related to
DVM and will be impacted by almost all of the expddory variables. It

% The elasticity of DVM with respect to the contralriables in the form afnX is calculated by using the term:

<l ™

. The elasticity of DVM with respect to the contredriablesX is calculated by using the ternﬁ‘.é
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FIGURE 2 Influence of independent variables on Delaper Vehicle Mile
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will be positively related to DVM where network gty has not yet been reached as it will
reflect the demand for travel. However, if a netivigr at or close to capacity the relationship
may be negative when roadworks, permanent netwloakges or inclement weather reduce
the capacity or an increase in demand leads t@akkatown in flow as the network reaches
capacity. This latter effect is demonstrated byditranal speed flow curves. Figure 2
illustrates this by differentiating VMT as +ve ore-and relating this to the other independent
variables. GVA and variables relating to the derapbics of the working age population
were discussed at the start of this section; boghirecluded as variables in Figure 2 along
with postulated links to DVM and other variables.

An additional observation can be made concerniegréhationship between public transport
(PT) patronage and DVM. A reliable time serieshd tocal cost of travel by public transport

was not available so public transport patronageised as a variable to represent the
attractiveness of public transport as shown in &gl It would initially be expected that

there would be a negative relationship betweenetthe® variables, however, this research
reveals that there is a positive relationship staistically significant level, i.e. if congestion

increases so does PT patronage. This implies thaingrease in demand for travel is thus
catered for by both private car and PT. Howeveerehwill be a point when PT capacity

expands, as road network capacity remains constaskowly declines, that any additional

demand for travel must be absorbed by PT or activdes.

7 CONCLUSIONS

The impact of Nottingham’s Workplace Parking Lewy kevels of morning peak period
congestion was analysed using a Prais-Winston ssigre model with AR1 disturbance
applied to weekly time series data for Delay pehigie Mile (DVM). Liable Workplace
Parking Places (LWPP) was used as an independatihgous intervention variable. Based
on a literature review of exogenous factors likedyimpact on congestion, indicators of
economic performance, population, weather, netvdigskuption due to roadworks, fuel price
and public transport patronage were identifiededrziuded as time series within the model
as control variables alongside the interventioniaide. This approach thus accounts for
external contextual changes which may obscurentipact of the WPL on congestion.

Model output indicates that the introduction of ML has had a statistically significant
impact on congestion in Nottingham. The resultsashimat the reduction in the provision of
LWPP would, if all other explanatory variables reéne&@ constant, reduce Delay per Vehicle
Mile (DVM). It is shown that the elasticity of DVMith respect to LWPP is 0.55, i.e. a 1%
reduction in the quantity of LWPP explains a 0.58%duction in congestion. This confirms
the hypothesis proposed in the Methodology Sedfdhis paper:

“The fall in LWPP from 2010 and early 2012 has cimited to the observed reduction in
DVM from late 2010 to mid 2012”

Additionally the model also shows that the follogrihad statistically significant impacts on
DVM,;

* Anincrease in the number of people of working afp@ are not claiming out of work
benefit will result in a rise in DVM

» Cold weather. A lower mean minimum temperature vedult in a rise in DVM.
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* Arrise in fuel price will result in a fall in DVM.

* Disruption to the network due to roadworks. The enovad work disruption the
network experiences the higher the DVM.

Of these variables the number of people of worlagg who are not claiming out of work
benefit is shown to have the most impact on DVM. il/kalthough LWPP (i.e. the
introduction of the WPL) is perhaps less influehntiean this macroeconomic variable, it does
never the less still have an important impact dngs tcontributes to congestion restraint.
These results show that while the WPL contributethé reduction in DVM observed in 2011
further ongoing beneficial impact has been obscurgdexternal explanatory variables,
particularly the high levels of roadwork activitypf 2012 onwards.

The findings of this research are highly significas it is the first time that evidence has been
presented for a statistically validated link betwélee introduction of a WPL and a reduction
in congestion. This will have implications for thensferability of the approach taken in
Nottingham to other UK and World Cities as it desioates that a WPL can be an effective
tool in the transport planner's armoury when it @snto constraining congestion.

Additional research is required as to the long tempact of suppressed demand for travel by
car (stemming from both affordability issues an& doi current levels of congestion) on the
ability of measures such as the WPL package taaiastongestion while contributing to
expanding public transport provision/capacity andathieve favourable differential change
relative to comparable Cities. Furthermore, itisammended that future research should also
aim to apply a similar time series modelling apptoto the impact of the WPL package as a
whole including the public transport improvements@vels of congestion in Nottingham.
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APPENDIX E CHOICE OF COMPARATOR CITIES

Nottingham Workplace Parking Levy Package Evaluatio: Choice of Comparator Cities

Incorporating an experimental or even a quasi-expgital component to the evaluation of
area wide public programmes is problematic, astifyamy a geographic location that is not
subject to that intervention, but that is otherwtsentical, is almost always impossible (Rossi
et al 2004). This is because a complex fabric ¢t In@tional and local contextual factors will
always act as differentials between the chosersarea

This then begs the question as to whether any guasi-experimental approach is at all valid.
A view is taken in this evaluation that if the cheteristics of comparator Cities are
considered along with policy context then a broadthgarison of relevant economic and
transport indicators can form an important compoméra mixed evaluation approach based
on an agreed Theory of Change. It is, however,gmised that as a stand-alone evaluation the
different contextual factors acting within the areaay be sufficiently powerful so as to make
attribution of observed differences to specificsadactors difficult, if not impossible.

Thus the question to be answered by this appr@ach i

Are the observed differences between Nottinghamitsntbmparator Cities supportive of the

proposed Theory of Change behind the implementatibrihe WPL and its associated

transport improvements? Any conclusion must besupd by a detailed consideration of

relevant local factors, local transport policy fostance, in each area in order to consider if
these are likely to be the cause of the observéfdreinces. If no such factors can be
identified, then it may be possible to conclude thes the WPL package that is responsible.

The first step in this quasi-experiment is to idgra group of Core Cities which have broadly
similar geographic, economic and transport charisties.

It should be recognised that the choice is quitatéd as there are only 5 Core Cities of a
roughly equivalent size to Nottingham with Londdvianchester, and Birmingham being
significantly larger making comparison unsafe. Aligh not a Core City, it is attractive to
include Leicester due to its proximity to Nottinglmaindeed it could be considered to be a
direct competitor to Nottingham. Given the limitedimber of choices the following is
intended to provide a brief statistical overviewoirder to choose the most similar Cities in
terms of size, economy and transport to use as amtgs.

The issue as to whether comparison should be nstlen the Core City Administrative area
or the Primary Urban Area (PUA) which is a meaafréhe whole built up area (Centre for
Cities 2014) is interesting, as although the WPbn$y in operation within the Nottingham
City administrational area, the benefits delivebgdthe general transport policy are intended
to operate across the whole urban area. Indeedinjloam is somewhat of an oddity as its
PUA does not include West Bridgford and the figuepsoted in this report refer in
Nottingham’s case not to the PUA, but to an aremed Greater Nottingham which includes
the whole urban area including West Bridgford. Whtlis preferable that both the Primary
Urban Area and the Core City administrational guepulations are similar, in reality the
proportion of the urban area contained within theeeCCity Local Authority Administrative
area varies considerably. Whether it is the PUAher Core City LA area that is used for
establishing similarities and differences dependstlee nature of the attributes and is
discussed below. The chosen attributes are asv®llo
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Population and Area The size and geography of an urban area will anpa the transport
choices people make and the transport infrastrec¢hat can be provided, thus it is important
that those chosen as comparator Cities are ofasirsite in both population and geographic
area. Table 1 contains the data for the urban areas

Table 1 Urban area size

LA Name City LA Admin Area Primary Urban Area*
Population | Area (hectares) | Residents| Population | Area Residents
hectare (hectares) | {Ctiare
Birmingham 1,085,400 26,779 40.5 2,439,600 68,681 553
Bristol 432,500 10,961 39.5 698,600 21,953 31.9
Leeds 757,700 55,172 13.7 757,000 55,172 137
Leicester 331,600 7,331 45.2 331,600 7,331 45.%
Liverpool 469,700 11,184 42.0 791,70d 27,567 28.1
Manchester 510,800 11,564 44.2 1,892,500 68,023 8 27
Newcastle upon
Tyne 282,400 11,344 24.9 832,50( 27,320 30.9
Nottingham 308,700 7,461 41.4 645,000 21,501 30.0
Sheffield 557,400 36,795 15.1 815,700 65,449 12.5

Source: ONS 2012 mid-year population estimates2&id National Census
* Nottingham PUA = Greater Nottingham which inclsd&/est Bridgford

For comparison purposes it is the size of the whdban area which is most relevant due to
the pan conurbation nature of transport policy dedause how each urban area is split
administratively differs. For example, NottinghantyCs less than half the population of
Greater Nottingham while Leeds City contains theoltof the PUA. The PUA, therefore,
will influence and interact with the Core City adnsirative areas which differ in size
proportionally to the PUASs.

On this basis Table 1 shows that Bristol PUA anceaBr Nottingham have similar
population and area. While Sheffield PUA is largbg PUA includes Rotherham. However,
for the purposes of this study it is considereddvéd treat them as separate entities which
would make Sheffield a similar size to Bristol aNdttingham. Newcastle, Liverpool and
Leeds are up to 30% larger. Manchester and Birnamghre more than double the size. On
this basis it can be concluded that by virtue efrtsize, Manchester and Birmingham should
not be used as comparators. For Leeds the PUA arel Clty area is one and the same, thus
the Core City area is much larger than NottinghBiewcastle, Liverpool and Sheffield. This
allied to the low population density is an areacohcern and, therefore, Leeds will not be
used as a comparator.
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Economic. The spit between Manufacturing, Employment/Serveectors, GVA and
Deprivation index (see Table 2)

Table 2 City economic characteristics

Index of
Deprivation
Service GVA 2010 (Rank

Jobs based in| Manufacturing | sector jobs out of 326

Area area % % (Millions £) LAS)
LA LA LA LA LA

Bristol 231,800 5 90.2 11,740 79
Leicester 154,600 141 80.5 6,106 25

Liverpool 226,400 3.8 92.8 9,991 1
Newcastle upon Tyne 176,000 5.1 92.3 NA 40
Nottingham 196,800 5.7 90.1 8,258 20
Sheffield 239,300 10.1 85.4 10,264 56

Sources: ONS: Business Register and Employment egui2012, DCLG: Index of

Deprivation 2010 and ONS: Regional GVA 2012.

For this category of attribute the data is congdeat a City administrative area level as the
direct economic effect of the WPL acts only in #rea in which it is applied. Therefore, for
economic indicators to be comparable only the @aginistrational areas can be used.

Table 2 shows that Nottingham, Liverpool, and Nestleaare, in general, similar. .

Bristol and Sheffield have larger economies wittef8ald having a greater proportion of
manufacturing. Bristol is also noticeably less deggt with a ranking of 79 in the UK which
is high for a large City.

Leicester, however, has a significantly smallernecoy and has over 14% of its economy
devoted to manufacturing. Because of its proxintyNottingham and that over 80% of its
economy is in the service sector, it is probahblyworth including as a comparator City.

In conclusion, despite some differences, Newcaktleerpool and Sheffield can be used as
comparator areas. Bristol, however, is a concerit igssignificantly more prosperous with a
lower level of deprivation and a greater GVA. Thimy lead to a different propensity to
choose any given mode of travel as reflected imibde share in Table 3 below. With this in
mind Bristol will not be used as a direct comparato

Leicester has an economic mix where manufactugmgare prominent, however over 80% is
still based on the service industry so, despite difference, there is no compelling reason to
reject it as a comparator City. However, as itasa Core City and is significantly smaller in
both area and population it should be viewed séglgrdo Newcastle, Liverpool and
Sheffield.
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The Nature of Transport - Mode share of journey towork

Transport policy will operate on a PUA level so twmparative statistics here refer to the
PUA,; for example in Nottingham the tram networkvesr Greater Nottingham. Table 3
contains the mode share to work data.

Table 3 Cities Mode Share to Work

City %Drive to work % Public Transport to work
Bristol 63.9 9.6
Leicester 60.3 14.9
Liverpool 62.3 20.1
Newcastle upon Tyne 60.7 21.8
Nottingham 62.9 16.8
Sheffield 66.4 16.3

Source ONS: 2011 National Census

Table 3 shows that all six Cities have broadly Emgar usage for travelling to work and the
same can be said for public transport with the pttae of Bristol which is significantly
lower at only 9.6%. While this suggests that greedes and car sharing activities may be
taking up the slack in Bristol, it does presentr@bfem because this evaluation is looking at
the impact of public transport improvements andstlifua comparator area has a lower
propensity to use public transport then this regmesa risk. Thus Bristol will not be used as a
comparator.

Conclusion

Based on the above data Newcastle, Liverpool, k&ceand Sheffield will be used as
comparators.

Leicester will be kept separate in recognition tsf Smaller size and increased reliance on
manufacturing, as well as its potential to be a petior City to Nottingham in the East
Midlands.
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APPENDIX F INWARD INVESTMENT EXAMPLE FORM

Inward Investment Example Form

Q1 Employer Name

Q2 Name of recording
Officer Date decision confirmed

Q3 Decicsion Type Investment |:| Dis-Investment |:|

Q4 Desciption of Decision

Q5 Approximate Scale of decision (£)

Q6 Investors Stated Reasoning:
Close to Suppliers Other - Please describe
Close to Customers
Access to work force
PT Connectivity
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Q7 Dis-investors' stated reasoning

WPL Other - Please describe

Congestion
Other City Council Policies

Lack of access to skilled labour
External Pull Factors

Q8 Officer's opinion on reasoning behind investment decision:

Close to Suppliers Other - Please describe

Close to Customers
Access to work force
PT Connectivity

Q9 Officer's opinion on reasoning behind dis-invest  ment decision:

WPL Other - Please describe

Congestion
Other City Council Policies

Lack of access to skilled labour
External Pull Factors

Major
actor

Minor Factor

Not at
all

Q10 WPL cited by investor as reason behind decision |

Q11 Good PT cited by investor as reason behind |

decision
Q12 Jobs gained or lost |

Additional Notes (refer to question where appropria te

Date Completed

273




274



APPENDIX G CONGESTION TIME SERIES ANALYSIS USING TRAFFICMASTER DATA

Delay per Vehicle Mile by Route

Delay Per Vehicle Mile

~o X
332
~ =3 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Route Id Route Name From To /11 /12 /13 /14 /15 /16 Description
i Leapool
AGON A60, Mansfield Rd 6842 Roundabout Forest Road 1.79| 1.66/ 1.78 2.06 2.4/ 2.42 Eastern Radial
Nottingham Huntingdon
B684 Woodborough Rd 7426 Road Street 1.58 1.5( 1.6 1.79 1.91 1,93 Eastern Radial
Colwick Loop Low_er
B686 Carlton Rd 4986 Road Parliament
Street 1.86 181 1.9 1.83 2.12 2J16 Eastern Radial
. Pennyfoot
A612 Colwick Rd 10361)  Burton Joyce | o qt 095 091 098 098 124 119 Eastern Radial
A6011LBB Lady Bay Bridge 1363| Radcliffe Road LomndRoad 1.81| 1.84] 2.03 242 293 3.43 Western Radial
Radcliffe Road, Trent Gamston
AS2TB Bridge, London Rd 4186 Roundabout Canal Street 154 143 154 205 190 2.00 Western Radial
| Loughborough
A6O6 Melton Road 7489|  Tollerton Lane o g 280 271 298 324 325 3P0 Western Radial
Kirk Lane, .
A6OS Loughborough Rd 5621 Ruddington Radcliffe Road 2.15| 2.08/ 215 212 217 2.22 Western Radial
. Castle
A453 Queens Drive 1957| Totle Road | g 1avard 070 058 086 096 084 130 WesterriaRad
Queens Rd, University . Western Radial & NET
AB005 Boulevard 9402 | Toton Lane Wiford Street | ) g5 183 214 3.30 232 1.8%hase 2 Corridor
Middleton . .
A6200 Derby Road 2315 Boylevard Canning Circus | 4 331 993l 104 1.1%5 1.2 1.44 Western Radial
Trowell Rd, llkeston Festival Inn . .
AB09 Road 8235 | Trowell Canning Circus | 4 g5 181 221 274 266 223 Western Radial
Awsworth . .
A610 Nuthall Road 96361 junction Canning Circus | 4 64| 148 169 225 238 212 Western Radial
Rad Radford Road 2189 Western Alfreton Rd
Boulevard 2.27 2.20 2.36 2.45 2.7b 2.76 Other
B682 Sherwood Rise 6754 Hucknall Lane  MansfielddRoa2.02| 2.000 2.08 2.35 253 2.54 Other
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o Delay Per Vehicle Mile
338
vg% 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Route Id Route Name From To /11 /12 /13 /14 /15 /16 Description
Hucknall ,
A611 Hucknall Road 6426 Bypass Mansfield Road 292| 205 23d 254 254 242 Other
RRD Anti . . , Mansfield
(A6514) Ring Road Anticlockwisel  7507| p g DerbyRoad | 4 79| 165 174 196 201 169 Orbital
RRD Clock . . i
(A6514) Ring Road Clockwise 7003 Derby Road Mansfield Rcad1.06 094 09d 120 129 133 Orbital
A453 (Full Castle
corridor) Clifton lane 8895| Barton in FabisBoulevard 251 217 296 3.60 3.60 0J67 NET PhasSergdor
AS52W (Full
corridor) Derby Road 10670 M1 Junction 25 Canning3 1.76| 152 204 26/ 216 1.31 NET Phase 2iduor
All routes NA 109703| NA NA 1.71| 1.61 1.78 2120 211 2.03 Netwo
Journey Time per Vehicle Mile by Route
g Journey Time Per Vehicle Mile
—~ @
s O
3/9% 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Route Id Route Name = From To /11 /12 /13 /14 /15 /16 Description
. Leapool
AGON AB0, Mansfield Rd 6842| Roundabout | TOTeStROAd | 349| 356| 368 3.96 437 432 Easten Radial
Nottingham Huntingdon
B684 Woodborough Rd 7428 Road Street 3.14 3.06 319 3.34 347 349 Eastern Radial
Colwick Loop Low_e r
B686 Carlton Rd 4986 Road Parliament
Street 3420 337 348 340 3.68 373 Eastern Radial
. Pennyfoot
A612 Colwick Rd 10361 Burton Joyce | gy ooy 235 23] 238 238 264 2559 EasternRadial
A6011LBB Lady Bay Bridge 1363| Radcliffe Rodd LomndRoad 402| 404, 423 4683 513 5.63 Western Radial
Radcliffe Road, Trent Gamston
AS2TB Bridge, London Rd 4186 Roundabout Canal Street 3.69| 357 371 419 4.06 4.14 Western Radial
| Loughborough
AB06 Melton Road 7489 Tollerton Lang oo g 411 409 430 456 456 451 Western Radial
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Journey Time Per Vehicle Mile

-
~0 N
23 g 2010 | 2011 | 2012 | 2013 | 2014 | 2015
5@
Route Id Route Name From To /11 /12 /13 /14 /15 /16 Description
Kirk Lane, .
ABOS Loughborough Rd 5627 puddington | RedcliffeRoad | 5 g5l 580 284 284 288 294 Western Radial
. Castle
A453 Queens Drive 1957 Totlle Road | g jevard 200 287 315 324 33 359 WesterriaRad
Queens Rd, University . Western Radial & NET
AB00S Boulevard 9402 | Totonlane | Wiford Street | 55| 359 363 476 378 3.3%hase 2 Corridor
Middleton . .
A6200 Derby Road 2315 Boulevard | CANNING CIrcus | 3481 307] 344 329 336 3.8 Westen Radial
Trowell Rd, llkeston Festival Inn . .
AB09 Road 8235 Trowell Canning Circus 341| 336 3.7 429 421 3.Y8 Western Radial
Awsworth . .
AG10 Nuthall Road 9636| junction canning Circus | 3 55| 339] 360 4.16 4.30 4.03 Western Radial
Western
Rad Radford Road 2189 Boylevard | Alfreton Rd 4.48| 441 4571 465 496 496 Other
B682 Sherwood Rise 6754 Hucknall Lane  MansfielddRoa 3.92| 3.90] 3.99 4.24 4.42 4.43 Other
Hucknall ,
A611 Hucknall Road 6426 Bypass Mansfield Road 2418| 400l 431 450 449 437 Other
RRD Anti . . , Mansfield
(A6514) Ring Road Anticlockwisel - 7507 p g DerbyRoad | 557| 353 364 384 389 357 Orbital
RRD Clock . . i
(A6514) Ring Road Clockwise 7003 Derby Road Mansfield Rcads'05 292l 284 328 328 382 Orbital
A453 (Full Castle
corridor) Clifton lane 8895| Barton in FabisBoulevard 4.24 39| 469] 533| 533 2.4 NET Phase 2 Corridor
A52W (Full . y 339| 3.15| 367| 43| 3.79| 294 .
corridor) Derby Road 10670 M1 Junction 25 Canniigu® ' ' ' ' ' ' NET Phase 2 Corridor
All routes NA 109703| NA NA 3.38| 3.28| 3.45 3.76 3.78  3.6Network
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APPENDIXH NOTES FROM MEETINGS WITH
REPRESENTATIVES FROM COMPARATOR CITIES

LIVEPOOL

Meeting at Cunard Building in Liverpool with John Davies Assistant Highways
Manager, Liverpool City Council

11th April 2016

The purpose of the meeting was to gain an undatistgrof major transport interventions that
have taken place in Liverpool in the period 201Q@46 and their likely impact.

In general there have been a number of intervesiiloiLiverpool in this time period the sum

total of which is likely to increase network capggdior general road users. The removal of
most bus lanes and two important road improvememtraes on key radials have facilitated
this.

Liverpool has secured significant funding via thegi®nal Growth Fund for highway
improvement circa £250m which will include a pushimprove cycle and bus priority
measures in the City, however the impact of thifwat be felt until after the study period.

Relevant Transport Interventions 2010 to Present Da
The following schemes were discussed:

Edge Lane Dualling—Major radial duelled with associated capacity@ase and decreased
journey times. Completed: 2012, Cost: £65m

Hall Lane Improvement Scheme— This scheme provided a series of bypasses around
residential areas which removed a number of badks thus increasing network capacity.
Completed: 2011, Cost £90m

City Bus Lane Review -All 26 bus lanes in Liverpool were suspended frootoDer 2013.
Following an evaluation of this strategy, it waxided to reinstate 4 of these on strategic
routes. This is a key intervention and will havel laasignificant impact on travel times for
general traffic by increasing capacity. The thigkimehind the removal of the bus lanes was
that they were in part ineffective as delay wasegealty caused to buses at key junctions and
pinch points. The strategy going forward will bepimvide suitable bus priority measures at
these junctions and to provide beneficial phasihghe signals, however this is yet to be
implemented. The evaluation showed that overalraye person journey times across all
modes stayed almost the same although, on mostedfeoutes, non-bus journey times fell
while bus rose. Mode share was unaffected and resdastationary over the trial period.
Completed: 2013/15, Cost negligible to date

Leeds Street - This scheme added some additional junction capbat was primarily aimed
at improving the amenity of this gateway to theg @it terms of the public realm. It included
additional cycle and pedestrian links. Completéd:5 Cost £3.5m

Summary

Infrastructure: Increased Road Capacity Improvemens. The Hall lane and Edge Lane
Schemes have contributed to an overall increabgghhway network capacity.
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Infrastructure: Improved PT Capacity . No significant changes in the study period but it
should be noted that Liverpool already has a massit PT system with the Mersey Metro.
This also includes links across the Mersey. Thitesy is currently close to capacity.

Influence of roadworks. Many of the schemes mentioned above were predictecause
significant traffic disruption during the constriset phase and while some disruption was
caused it was perhaps not as bad as predicted.008 2 number of schemes were
implemented at the same time causing a lot of cstige This became known as the ‘Big
Dig’ and since then planners have been very catefalvoid significant periods of city wide
disruption.

Legislative Changes- 22 of the 26 bus lanes have been removed isttlty period leading
to an increase in network capacity for non-bus made a fall in non-bus journey times.

Changes to Parking Provision for Commuters— there have been no additional park and
ride capacity since 2010 nor has there been anyctieth or increase in the supply of
commuter parking.

Conclusion

The transport interventions in Liverpool have gefigrbeen aimed at increasing the network
capacity for general traffic.

The removal of 22 of the 26 bus lanes is considerdx a significant intervention in terms of
journey time per vehicle mile and is likely to miast as a significant fall/constraint in this
indicator.

There have not been many schemes in the studydpetich provide cycle or bus priority
measures on main radial or orbital routes. Theseldeen a policy of providing some cycle
routes avoiding key radials so there has not beealbbcation of road space on key routes for
this purpose.

It should be noted that funding has been securg@ydorward via the Regional Growth Fund
(RGF) for a number of schemes whighll provide bus and cycle priority measures at
junctions including provisions for these modes withffic signal timings. The viability of
Red Routes is also being assessed. This policpténded to mitigate the impact of the
removal of the bus lanes on bus journey times aodigle a more efficient network for all
users. The impact of the RGF interventions will betfelt until after the study period.

LEICESTER
Meeting at City Hall in Leicester with Chris Randall and Andrew Webster
22" March 2016

The purpose of the meeting was to gain an undeafistgrof major transport interventions that
have taken place in Leicester in the period 2012Z0t6 and their likely impact.

In general there have been no major interventionigicester since 2010 and transport policy
has focused on promoting Bus, Cycling and Walkingvision via a humber of small scale

schemes. That said there has been a number ofganotprovements on the road network
but these were not necessarily focused on incrgasighway capacity for general traffic

flow.
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Relevant Transport Interventions 2010 to Present Da
The following schemes were discussed:

A426 Quality Bus Corridor — A426 from Blaby into Leicester City Centre whiokere
estimated to cost £5m. This bid was successful iantMarch 2012, £2.56 million was
awarded by the DfT with the condition that it bedidy March 2014. The balance of funding
for the project was provided by Leicester City CalriLeicestershire County Council and by
Arriva Midlands as the main bus operator on thdeolihe scheme involved in transferring
some road capacity over to bus lanes. The roadsnaskociated with this also caused some
temporary disruption. Completed: 2014, Cost: £5m

Removal of Belgrave Flyover— scheme to remove a flyover on the inner ringdroeas
mostly capacity neutral and aimed at improvingghblic realm.

Troon Junction Improvement - The outlined changes include creating new acceamgw
supermarket from the southbound carriageway of dtheRoad, new toucan and pedestrian
crossings, better street lighting, and a rangengfrovements to the carriageway, pavement
and landscaping.

There will also be a new left turn slip lane froneldn Road to Troon Way, an extra right
turn lane from Troon Way to Melton Road, and anitaattal right turn lane from Melton
Road to Watermead Way.

A bus lane will be included on Melton Road, andiddal bus stops added at Troon Way
itself. The scheme will not significantly increasspacity but instead is aimed at catering for
the new supermarket and provide additional buscgnkk friendly measures.

Connecting LeicesterLimited - concentrated on promoting walking and cycling ia tity
centre and improving connectivity for these actbgsinner ring road. Although road capacity
was reduced this mainly impacted roads in the CBQXte inner ring road or radials.

Welford Rd — In Octoberthe bus lane on Welford Road was suspended dummgrial of a
scheme to improve walking and cycling and there ltés point restoring it as the trial had
not affected bus journey times. This will, tempdyaat least, provide extra capacity for
general traffic. This may be reversed if road specgiven over to new cycle lanes on
Welford Rd.

Sanvey Gate Junction Improvement completed in 2011 this improved the Sanvey Gate
A50 junction and was aimed at congestion reliefisTdtheme is located close to the City
Centre.

A50 Groby Rd Improvements. This is a County scheme but will impact the netwvorthe
Leicester Urban Area. The first phase of improvetsidn the A50 corridor will involve
highway works that will provide:

* New traffic signals along with additional and imped traffic lanes at the A50
corridor at County Hall (Station Road).

* New traffic signals along with additional and imped traffic lanes at the New Parks
Way roundabout junction including improvements e Dillon Way junction with
New Parks Way.

* Improvements to the Aikman Avenue junction with Nieerks Way.
* New and improved off-road cycle paths are propasethe A50 between the County
Hall roundabout and at the Blackbird Road junction.

280



This intervention should provide extra capacityaokey radial in the NW of the City but has
only just started (2016).

Summary

Infrastructure: Increased Road Capacity Improvemens. The improvements on the A50 in
Leicestershire and closer to the City Centre atv®arGate should increase capacity and
decrease journey times along that corridor howéverformer has yet to take effect as the
scheme has only just started. Other highway schamgetcused on improved bus and cycle
priority measures rather than providing extra gaheapacity.

Infrastructure: Improved PT Capacity . The A426 Quality Bus Corridor transferred road
capacity from general traffic to bus priority mewesy this will have reduced capacity for
private vehicles with a potential for reduced jayiimes. A bus lane has been removed from
Welford Road and should temporarily at least hdee dpposite effect. Additional bus and
cycle lanes have been provided as part of the AEb¥sRd improvement and Troon Rd
Junction improvements schemes.

Influence of roadworks. Many of the schemes mentioned above were predictecause
significant traffic disruption during the constrieet phase and while some disruption was
caused it was perhaps not as bad as predicted.

Legislative Changes— There have been no significant changes to bos & parking
enforcement which would impact on network capacity.

Changes to Parking Provision for Commuters- there has been no additional park and ride
capacity since 2010 nor has there been any reduotiancrease in the supply of commuter
parking.

Conclusion

The road network in Leicester has been remarkabhyles since 2010. There have been some
isolated junction improvements but no new linksefehhas be some swapping of capacity
from general traffic to bus and cycle lanes ana wiersa which may well over all maintain
the overall relative capacities. The prevailingipoboth in the LTP and the Mayoral Plan is
one of small incremental steps to encourage bug @ walk mode choice. It is noted that
the ambition remains to apply some form of chargolgeme, possibly a WPL to fund more
significant interventions in the future. This stabimakes Leicester an excellent comparator
city for the Nottingham WPL evaluation.

NEWCASTLE UPON TYNE

Meeting at Civic Centre in Newcastle with Graham Gant Head of Transport
Investment, Newcastle City Council

2" February 2016 Newcastle City Council, Civic CentréNewcastle

The purpose of the Meeting was to gain an undeasigrof major transport interventions that
have taken place in Newcastle in the period 2012006 and their likely impact. The
following schemes were discussed:
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Tyne Tunnel — Extra tunnel costing £260m opened in 201landecdsignificant extra
capacity to the existing tunnel. This scheme heenlsuccessful in that it has carried more
than expected in terms of traffic. Journey time riovements were limited as the junctions
either end need improving which is scheduled bitrvat be completed within the evaluation
period. Additionally there is interaction with thead works on the A1 where traffic flow has
not increased despite generally rising demand rioret, it may be that this extra demand
accounts for the larger than expected Tyne tunagbpage and thus once completed there
may be a re-distribution back to the Al that whemmbined with the A19 junction
improvements will lead to shorter journey times.

Al Western Bypass Improvement— Started Summer 2014 and is ongoing with lane and
speed restrictions on the Al it's likely some tiafhas been displaced onto local roads
especially the Tyne Tunnel.

Bus lane enforcement- No car Lanes were altered to Bus Lanes thusonger used for
LGVs in 2013/14 but not enforced until summer 2@b8 then only at limited locations. This
will increase the volume of traffic on the genaratwork and could negatively impact non PT
journey times.

Metro Re-invigorations Total Cost, This is a refurbishment and does novide extra
capacity however it did involve some rolling clossiwhich may have displaced some trips
onto surface roads.

Local Sustainable Transport Fund— £12m. Similar in actions and scale to othereSiso
perhaps no differential impact. It was noted th#tcaugh these actions which mainly revolved
around school and workplace travel planning arelyito have beneficial impacts, observing
and attributing changes in mode shift and jourmmgs is very problematic.

Cycling Infrastructure — While £16m has been secured via Cycle Ambitiomdfthis will
not be spent within the evaluation time frame.

UTC system Completed 2012 this impacted Newcastle City Gen8ince that date the
system has been extended to some but not all ofRhdial Routes. Any resultant
improvement on Journey Times is likely to have bgexual as the system was extended.

Summary
Infrastructure: Increased Road Capacity Improvemens. Infrastructure:

The additional bore for the Tyne Tunnel has addsgehcity to the network but the planned
junction improvements on the A19 are required ltyfrealise the benefits. The A1 Western
Bypass Improvement is currently nearing completion.

Improved PT Capacity:
The Metro is being refurbished.
Influence of roadworks.

The Al Western bypass improvement scheme has likelihood displaced traffic from the
Al to the rest of the network, especially the TYoanel.

Legislative Changes
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The change of status of No Car Lanes to Bus Lawepled with increasingly efficient
enforcement has displaced cars, taxis and LGV/H@¥fi¢ from theses lanes onto the
general network thus potentially impacting car jey times from 2014 onwards.

Changes to Parking Provision for Commuters
None

Conclusion

The situation with regard to capacity changes femegal traffic in Newcastle is complex.
While the addition of an extra bore in the Tyne felnhas increased capacity, it is likely that
this has been offset to some degree by displaadtictfrom the roadworks on the Al.

Changes to the bus lane status and enforcementhawk displaced traffic back onto the
general network. Finally the upgrading of the UTyGtem will be befitting journey times.

Overall it is difficult to assess the overall impasn congestion levels of the above
interventions.

SHEFFIELD

Meeting at Howden Building in Sheffield with Tom Fnnegan-Smith Head of Transport
Strategy and Infrastructure

9th September 2016

The purpose of the meeting was to gain an undealistgarof major transport interventions that
have taken place in Sheffield in the period 2012G1b6 and their likely impact.

Within the study period the presumption has been ¢xtra PT and cycle capacity must be
achieved without a reduction in general networkac#ty. This has been achieved by road
widening and an increase in capacity of existingliguransport infra structure.

.Relevant Transport Interventions 2010 to Present Da
The following schemes were discussed:

Pennistone Road— Funded by The Better Bus Scheme this involveith 153, Cycle and
General capacity improvements on this northernatadute leading to improved Car and PT
journey times. The carriageway was widened to aehibis. The scheme was opened in Feb
2015.

North Sheffield Better Bus Improvements— These schemes are largely in the development
process and have yet to have an important impagiwney times.

Sheffield-Rotherham Tram Train — Integration of eaail and LRT vehicles to produce
continuous service between Sheffield and Rotherlaasting £51m it will open in 2016.
This thus extends capacity on this important O&Dipg.

Bus Rapid Transit North — This enhanced bus service connects RotherhanShetffield
and thus serves the same corridor as the aboveewow is a lower speed service with more
stops thus serving local intermediate destinatidhe scheme cost £16m and was opened in
early 2015.

Super Tram — This scheme complemented the Tram Train schemehas recently (2016)
gone operational.
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Dore Park and Ride Site — A large Park and Ridewds added in 2014 at Dore on the SW
edge of the city.

Streets Ahead PFI- Streets Ahead is a city-wide highways mainterapimject that will
upgrade the condition the city’s roads, pavemesitseet lights, bridges and other items on or
around our streets. The majority of the work Igrtg place 2012 - 2017 upgrading two thirds
of the city's roads. The PFI will run for 25 yeaWhilst there have obviously been a
significant number of roadworks associated witls,ttihe work was primarily carried out off
peak or overnight thus there has been minimal itnpageak period travel.

Changes to Public Transport Services and Ticketing In addition to the above schemes
there are a number of other factors influencing jmatsonage related to network changes and
ticketing arrangements. Initially this resultedairdecline in patronage in the latter part of the
study period followed by a rebound as the changelsléd in and users began to understand
the benefits of the integrated ticketing arrangemeidditionally, a rail replacement scheme
from 2014 onwards has had a negative impact on &fomage despite replacement bus
services.

Summary
Infrastructure: Increased Road Capacity Improvemens. Infrastructure:

Pennistone Rd Corridor improvements is the maires&h in the project period which
produced extra network capacity for general traffic

The general policy presumption of maintaining cotreffective network capacity has been
complimented by improvements to the UTC systenptinase journey times.

Improved PT Capacity:

There has been significant additional capacity ddae the Rotherham to Sheffield corridor
via the Tram Train and BRT North schemes.

Influence of roadworks.

The construction of the Pennistone Rd scheme cawm®d disruption otherwise the level of
roadworks has been consistent with normal netwpgkation. The Streets Ahead scheme was
conducted off peak or overnight and thus had littipact on peak period journey times.

Legislative Changes

Bus Lane enforcement cameras has been rolled ogtgssively over the last 10 years thus
there will have been some displacement of privataates out of the bus lanes.

Changes to Parking Provision for Commuters

Additional capacity from the new Park and Ride Sitéore. Additional Controlled Parking
Zones has been rolled out during the project period

Conclusion

The effective network capacity available to privaghicles has remained stable since 2010
while there have been some significant increase®ublic Transport capacity with the
addition of a park and ride site, additional neWimg stock on the tram network and the two
large PT schemes linking Sheffield and RotherharanilTrain and BRT North schemes.
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There has been some work to improve journey timeddth private vehicles and buses on
the existing network with refinements to the UTGtsyn and remedial action to eliminate
pinch points especially as part of the Pennistotié&SEheme.
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APPENDIX| COMMUTER SURVEY QUESTIONAIRES

Nottingham

City Council

Enumeratc

Commuter Survey- Bus Commuters.

Nottingham City Council is trying to find out more about why people
choose to travel by bus to and from work in Nottingham. It would be
great if you could find the time to take part in this survey. There will be a
prize draw for all respondents for £20 of shopping vouchers for Victoria
or Broadmarsh Shopping Centre.

Date: AM PM

Bus stop:

1. What is the purpose of your journey?

Commuting to work or education

Commuting from work or education

Business Travel

Going shopping (non- food or food shopping)

Accessing healthcare facilities

Accessing sport, leisure and recreation facilities

Visiting friends / relatives

Other reason (Please Specify)

If to or from work/education go to question 2 other wise go to question 15
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. What is the FULL post code of the place where you started your journey
(Address if not known)?

. What is the FULL post code of your destination (Address if not known)?

. Do you normally work/study?

Out of Hours (Within the period
20:00 - 07:00within 8pm to 7am)

Normal Working Day (Within the
period 07:00 — 20:007am to 8pm)

Other

. Is your work/study? Tick all that apply

Part Time

Full Time

Temporary/Casual Staff

. Which of the following best describes the level of skill related to your
job/study?

Professional/ Managerial

Office

Qualified Manual Work

Non-Qualified Manual Work

Student
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7. How far do you normally travel to your work or place of study?

Up to 1 mile

Over 1 mile and up to 2 miles

Over 2 miles and up to 4 miles

Over 4 miles and up to 10 miles

Over 10 miles and up to 20 miles

Over 20 miles

8. How long does it normally take you to get to your work or place of study?

0 - 15 minutes

16 - 30 minutes

31 - 45 minutes

46 - 60 minutes

Longer than 60 minutes
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9. What is your main reason for travelling by bus? Tick one 'main' reason in the
first column and up to three of the other reasons that are applicable in the

second column.

Reason

Main
Reason

Other
Reasons

Cost

Can't drive / no car access

Capability — e.qg. restricted for a disability/impairment

Confidence — | feel safe/confident travelling this

Convenient / easier / less hassle

Environmental reasons

Direct service

Frequency of service

Highest quality journey option

Quick journey time

Avoids traffic congestion

Reliability

Routine/Habitual (i.e. always travelled that way)

Weather conditions

Other (Please Specify)

10.Have you changed your usual main mode of travel to your work or place of

study since the 1 Jan 2010?
If you have changed more than once tell us about th

Yes No

If ‘no’ or ‘don’t know’ please go to question 15
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11.Do you know the Year of this change?

2010 2011 2012 2013 2014 2015 2016

Don’t Know
12. Do you know the Month of this change?
Jan Feb  Mar Apr May Jun
Jul Aug Sep Oct Nov Dec Don’t Know

13.What was your previous usual main mode of travel to your work or place of
study?

Tick one box only
Unless Park and Ride, tick the box for the longest part, by distance, of your

usual journey to work.

Usual choice

Park and Ride - Bus

Park and Ride - Tram

Park and Ride - Other

Bike

Car, on your own

Car sharing, Share with others

On foot

Motorbike / Moped

Tram

Train
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14.Thinking about why you made the decision to change your usual mode of
travel to the bus, please indicate how important each of the following reasons
were in making that decision by giving it a score of 1 to 5 with 5 being very
important and 1 being of no importance. Please indicate if the reason is not
applicable (NA) to you.

Very Important S Not important

5 4 3 2 1 NA

Change of workplace

Change of home address

Employer removed access to parking at
work

Increase in cost of parking at work

Improved bus service

Deterioration in the quality of cycle
lanes/storage/facilities

Deterioration in rail service

Change in family circumstances/Health
Issues

Shorter journey time

More reliable option

Other — please specify
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15.Do you have any general comments about your journey by bus today?

16.Are you?
Male Female

17.Are you?

Under 18

18-25

25-34

35-44

45-59

60 or over

Prefer not to say

18.Do you consider yourself disabled?

Yes

No

Prefer not to say
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19.To which of these ethnic groups do you belong?

White

Black

Asian

Mixed

Chinese

Other Ethnic Group
(please specify below)

Prefer not to say

Other ethnic group

To be entered into the FREE prize draw with a chance to win a £20 Victoria
Centre Shopping Voucher please provide the following contact information.
The winner will be drawn w/c 12/12/2016 and will be notified by 23/12/2016.

NB: This information will only be used for the stated purpose and will not be
passed onto a third party.

Name

Contact Telephone Number

Contact Email Address

Thank you for taking the time to complete this survey.
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Enumeratol

: j?f Nottingham —

é», Self Completion’
Commuter Survey- Your journey by bike.

Nottingham City Council is trying to find out more about why people
choose to travel by bike to and from work in Nottingham. It would be
great if you could find the time to complete this survey and post it to us in
the pre-paid envelope by 21/10/2016. There will be a prize draw for all
respondents for £20 of shopping vouchers for Victoria or Broadmarsh
Shopping Centre.

Date: Time:

Location:

1. What is the purpose of your journey?

Commuting to work or education

Commuting from work or education

Business Travel

Going shopping (non-food or food shopping)

Accessing healthcare facilities

Accessing sport, leisure and recreation facilities

Visiting friends / relatives

Other reason (Please Specify)

If to or from work/education go to question 2 othe rwise go to question 15
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. What is the FULL post code of the place where you started your journey
(Address if not known)?

. What is the FULL post code of your destination (Address if not known)?

. Do you normally work/study?

Out of Hours (Within the period
20:00 - 07:00)

Normal Working Day (Within the
period 07:00 — 20:00)

Other

. Is your work/study? Tick all that apply

Part Time

Full Time

Temporary/Casual Staff

. Which best describes the level of skill related to your job/study?

Professional/ Managerial

Office

Qualified Manual Work

Non-Qualified Manual Work

Student
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7. How far do you normally travel to your work or place of study?

Up to 1 mile

Over 1 mile and up to 2 miles

Over 2 miles and up to 4 miles

Over 4 miles and up to 10 miles

Over 10 miles and up to 20 miles

Over 20 miles

8. How long does it normally take you to get to your work or place of study?

0 - 15 minutes

16 - 30 minutes

31 - 45 minutes

46 - 60 minutes

Longer than 60 minutes
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9. What is your main reason for travelling by bike? Tick one 'main’ reason in the
first column and up to three of the other reasons that are applicable in the

second column.

Reason

Main
Reason

Other
Reasons

Cost

Can't drive / no car access

Convenient / easier / less hassle

Environmental reasons

Health and well-being

Highest quality journey option

Quick journey time

Avoids traffic congestion

Routine/Habitual (i.e. always travelled that way)

Reliability

Other (Please Specify)

10.Have you changed your usual main mode of travel to your work or place of

study since the 1% Jan 2010?
If you have changed more than once tell us about th

Yes No

If ‘no’ or ‘don’t know’ please go to question 15

11.Do you know the Year of this change?

Don’t Know

2010 2011 2012 2013 2014 2015 2016
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12. Do you know the Month of this change?
Jan Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec Don’t Know

13.What was your previous usual main mode of travel to your work or place of
study?

Tick one box only
Unless Park and Ride, tick the box for the longest part, by distance, of your

usual journey to work

Park and Ride - Bus

Park and Ride - Tram

Park and Ride - Other

Bus

Car, on your own

Car sharing with other/s

On foot

Motorbike / Moped

Tram

Train

298



14.Thinking about why you made the decision to change your usual mode of
travel to bike, please indicate how important each of the following reasons
were in making that decision by giving it a score of 1 to 5 with 5 being very
important and 1 being of no importance. Please indicate if the reason is not

applicable (NA) to you.

Very Important SIS Not important

5

4

3

2

1

NA

Change of workplace

Change of home address

Employer removed access to parking at
work

Increase in cost of parking at work

Deterioration in bus service

Deterioration in rail service

Improved cycle facilities/lanes/storage

Wanted to do more exercise

Change in family circumstances

Shorter journey time

More reliable option

Other — please specify
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15.Do you have any general comments about your journey by bike today?

16.Are you?
Male Female

17.Are you?

Under 18

18-25

25-34

35-44

45-59

60 or over

Prefer not to say

18.Do you consider yourself disabled?

Yes

No

Prefer not to say
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19.To which of these ethnic groups do you belong?

White

Black

Asian

Mixed

Chinese

Other Ethnic Group
(please specify below)

Prefer not to say

Other ethnic group

To be entered into the FREE prize draw with a chance to win a £20 Victoria
Centre Shopping Voucher please provide the following contact information.
The winner will be drawn w/c 17/10/2016 and will be notified by 28/10/2016.

NB: This information will only be used for the stated purpose and will not be
passed onto a third party.

Name

Contact Telephone Number

Contact Email Address

Thank you for taking the time to complete this survey.

301



Nottingham

=== City Council

Enumeratc

Traveller Survey- NET Line 1

Nottingham City Council is trying to find out more about why people
choose to travel in Nottingham by Tram. It would be great if you could
find the time to take part in this survey. There will be prize draw for all
respondents for £20 of shopping vouchers for Victoria or Broadmarsh
Shopping Centre.

Date: AM Peak Off Peak PM Peak

Tram stop:

1. What is the FULL post code of the place where you started your journey
(Address if not known)?

2. What is the FULL post code of your destination (Address if not known)?

3. Have you used a park and ride site today to park your car?
Yes No
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4. What is the purpose of your journey?

Commuting to work or education

Commuting from work or education

Business Travel

Going shopping (non- food or food shopping)

Accessing healthcare facilities

Accessing sport, leisure and recreation facilities

Visiting friends / relatives

Other reason (Please Specify)

If the answer to the above is Commuting please ask the following, if not
commuting go to Q8.

5. Do you normally work/study?
Out of Hours (Within the period
20:00 - 07:00within 8pm to 7am)
Normal Working Day (Within the
period 07:00 — 20:007am to 8pm)

Other

6. Is your work/study? Tick all that apply

Part Time

Full Time

Temporary/Casual Staff
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. Which of the following best describes the level of skill related to your
job/study?

Professional/ Managerial

Office

Qualified Manual Work

Non-Qualified Manual Work

Student

. How far is your journey today?

Up to 1 mile

Over 1 mile and up to 2 miles

Over 2 miles and up to 4 miles

Over 4 miles and up to 10 miles

Over 10 miles and up to 20 miles

Over 20 miles

. How long do you expect your journey to take?

0 - 15 minutes

16 - 30 minutes

31 - 45 minutes

46 - 60 minutes

Longer than 60 minutes
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10.What is your main reason for travelling by tram? Tick one 'main’ reason in the
first column and up to three of the other reasons that are applicable in the

second column.

Reason

Main
Reason

Other
Reasons

Cost

Can't drive / no car access

Lack of parking availability

Capability — e.qg. restricted for a disability/impairment

Confidence — | feel safe/confident travelling this

Convenient / easier / less hassle

Avoids traffic congestion

Environmental reasons

Direct Service

Frequency of service

Highest quality journey option

Quick journey time

Reliability

Routine/Habitual (i.e. always travelled that way)

Weather conditions

Other (Please Specify)

11.Have you changed your usual main mode of travel for journeys within
Nottingham like the one you are undertaking today since the 1% January

20107 If you have changed more than once tell us about th

Yes

Don’t Know

€ most recent.

No If No or Don’t Know go to question 16

305




12.Do you know the Year of this change?

2010 2011 2012 2013 2014 2015 2016

Don’t Know
13. Do you know the Month of this change?
Jan Feb  Mar Apr May Jun
Jul Aug Sep Oct Nov Dec Don’t Know

14.What was your previous usual main mode of travel for journeys within
Nottingham like the one you are undertaking today?
Tick one box only.
Unless park and ride, tick the box for the longest p art, by distance, of
your usual journey to work.

Usual choice

Park and Ride - Bus

Park and Ride - Tram

Park and Ride - Other

Bus

Bicycle

Car, on your own

Car, Share with others

Foot

Motorbike / Moped
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15.Thinking about why you made the decision to change your usual mode of
travel for journeys within Nottingham like the one you are undertaking today
to the tram, please indicate how important each of the following reasons were
in making that decision by giving it a score of 1 to 5 with 5 being very
important and 1 being of no importance. Please indicate if the reason is not
applicable (NA) to you.

Very Important S Not important

5 4 3 2 1 NA

Change of workplace

Change of home address

Employer removed access to parking at
work

Increase in cost of parking at work

Deterioration in the bus service

New tram line opened

Deterioration in the quality of cycle
lanes/storage/facilities

Deterioration in rail service

Change in family circumstances/Health
iIssues

Shorter journey time

More reliable option

Other — please specify
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16.1f you have changed your place of work since 2010, did the NET tram line
influence that decision?

Not applicable, | haven’'t changed workplace

The change of workplace would not have been practical without the NET
tram

The tramline made it easier to change workplace but | would still have done
so without it.

The tram line had no impact on the decision to change workplace.

17.Do you have any general comments about your journey by tram today?

18.Are you?
Male Female
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19.Are you?

Under 18

18-25

25-34

35-44

45-59

60 or over

Prefer not to say

20.Do you consider yourself disabled?

Yes

No

Prefer not to say

21.To which of these ethnic groups do you belong?

White

Black

Asian

Mixed

Chinese

Other Ethnic Group
(please specify below)

Prefer not to say
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To be entered into the FREE prize draw with a chance to win a £20 Victoria
Centre Shopping Voucher please provide the following contact information.
The winner will be drawn w/c 12/12/2016 and will be notified by 23/12/2016.

NB: This information will only be used for the stated purpose and will not be
passed onto a third party.

Name

Contact Telephone Number

Contact Email Address

Thank you for taking the time to complete this survey.

310



Nottingham

===~ City Council Enumeratc

Traveller Survey- NET Line 2 and 3

Nottingham City Council is trying to find out more about why people
choose to travel in Nottingham by Tram. It would be great if you could
find the time to take part in this survey. There will be prize draw for all
respondents for £20 of shopping vouchers for Victoria or Broadmarsh
Shopping Centre.

Date: AM Peak Off Peak PM Peak

Tram stop:

1. Whatis the FULL post code of the place where you started your journey
(Address if not known)?

2. What is the FULL post code of your destination (Address if not known)?

3. Have you used a park and ride site to day to park your car?
Yes No
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4. What is the purpose of your journey?

Commuting to work or education

Commuting from work or education

Business Travel

Going shopping (non- food or food shopping)

Accessing healthcare facilities

Accessing sport, leisure and recreation facilities

Visiting friends / relatives

Other reason (Please Specify)

If the answer to the above is Commuting please ask
commuting go to Q8.

5. Do you normally work/study?
Out of Hours (Within the period
20:00 - 07:00within 8pm to 7am)
Normal Working Day (Within the
period 07:00 — 20:007am to 8pm)

Other

6. Is your work/study? Tick all that apply

Part Time

Full Time

Temporary/Casual Staff
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. Which of the following best describes the level of skill related to your
job/study?

Professional/ Managerial

Office

Qualified Manual Work

Non-Qualified Manual Work

Student

. How far is your journey today?

Up to 1 mile

Over 1 mile and up to 2 miles

Over 2 miles and up to 4 miles

Over 4 miles and up to 10 miles

Over 10 miles and up to 20 miles

Over 20 miles

. How long do you expect your journey to take?

0 - 15 minutes

16 - 30 minutes

31 - 45 minutes

46 - 60 minutes

Longer than 60 minutes
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10.What is your main reason for travelling by tram? Tick one 'main’ reason in the
first column and up to three of the other reasons that are applicable in the
second column.

) Other
Main
Reason Reason
Reason S

Cost

Can’t drive / no car access

Lack of parking availability

Capability — e.qg. restricted for a disability/impairment

Confidence — | feel safe/confident travelling this

Convenient / easier / less hassle

Avoids traffic congestion

Environmental reasons

Direct Service

Frequency of service

Highest quality journey option

Quick journey time

Reliability

Routine/Habitual (i.e. always travelled that way)

Weather conditions

Other (Please Specify)
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11.What was your previous usual main mode of travel for journeys within
Nottingham like the one you are undertaking today before this tram line
opened?
Tick one box only
Unless Park and Ride, tick the box for the longest part, by distance, of your

usual journey to work

Usual choice

Park and Ride - Bus

Park and Ride (Hucknall, Pheonix
Park, Wilkinson Street or The
Forest)

Park and Ride - Other

Bike

Car, on your own

Car sharing, Share with others

On foot

Motorbike / Moped

Bus

Train
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12.Thinking about why you made the decision to change your usual mode of
travel for journeys within Nottingham like the one you are undertaking today to
the tram, please indicate how important each of the following reasons were in
making that decision by giving it a score of 1 to 5 with 5 being very important
and 1 being of no importance. Please indicate if the reason is not applicable
(NA) to you.

Very Important S Not important

5 4 3 2 1 NA

Change of workplace

Change of home address

Employer removed access to parking at
work

Increase in cost of parking at work

Deterioration in the bus service

New tram line opened

Deterioration in the quality of cycle
lanes/storage/facilities

Deterioration in rail service

Change in family circumstances/Health
iIssues

Shorter journey time

More reliable option

Other — please specify
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13.1f you have changed your place of work since 2010, how did the new tram line
influence that decision?

Not applicable, | haven't changed workplace

The change of workplace would not have been practical without the
new tram line.

The new tram line made it easier to change workplace but I would still
have done so without it.

The new tram line had no impact on the decision to change
workplace.

14.Do you have any general comments about your journey by tram today?

15.Are you?
Male Female
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16.Are you?

Under 18

18-25

25-34

35-44

45-59

60 or over

Prefer not to say

17.Do you consider yourself disabled?

Yes

No

Prefer not to say

18.To which of these ethnic groups do you belong?

White

Black

Asian

Mixed

Chinese

Other Ethnic Group

(please specify below)

Prefer not to say

To be entered into the FREE prize draw with a chance to win a £20 Victoria
Centre Shopping Voucher please provide the following contact information.
The winner will be drawn w/c 12/12/2016 and will be notified by 23/12/2016.
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NB: This information will only be used for the stated purpose and will not be
passed onto a third party.

Name

Contact Telephone Number

Contact Email Address

Thank you for taking the time to complete this survey.
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Enumeratc

: j?f Nottingham

Commuter Survey- Train Commuters.

Nottingham City Council is trying to find out more about why people
choose to travel by train to and from work in Nottingham. It would be
great if you could find the time to take part in this survey. There will be a
prize draw for all respondents for £20 of shopping vouchers for Victoria
or Broadmarsh Shopping Centre.

Date: PM X

1. What is the purpose of your journey?

Commuting to work or education

Commuting from work or education

Business Travel

Going shopping (non- food or food shopping)

Accessing healthcare facilities

Accessing sport, leisure and recreation facilities

Visiting friends / relatives

Other reason (Please Specify)

If to or from work/education go to question 2 other wise go to question 15

2. What is the FULL post code of the place where you started your journey
(Address if not known)?

320




. What is the EULL post code of your destination (Address if not known)?

. Do you normally work/study?

Out of Hours (Within the period
20:00 - 07:00within 8pm to 7am)

Normal Working Day (Within the
period 07:00 — 20:007am to 8pm)

Other

. Is your work/study? Tick all that apply

Part Time

Full Time

Temporary/Casual Staff

. Which of the following best describes the level of skill related to your
job/study?

Professional/ Managerial

Office

Qualified Manual Work

Non-Qualified Manual Work

Student
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7. How far do you normally travel to your work or place of study?

Up to 1 mile

Over 1 mile and up to 2 miles

Over 2 miles and up to 4 miles

Over 4 miles and up to 10 miles

Over 10 miles and up to 20 miles

Over 20 miles

8. How long does it normally take you to get to your work or place of study?

0 - 15 minutes

16 - 30 minutes

31 - 45 minutes

46 - 60 minutes

Longer than 60 minutes
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9. What is your main reason for travelling by train? Tick one 'main’ reason in the
first column and up to three of the other reasons that are applicable in the
second column.

Main Other

Reason
Reason Reasons

Cost

Can’t drive / no car access

Capability — e.qg. restricted for a disability/impairment

Confidence — | feel safe/confident travelling this

Convenient / easier / less hassle

Environmental reasons

Direct service

Frequency of service

Highest quality journey option

Quick journey time

Avoids traffic congestion

Reliability

Routine/Habitual (i.e. always travelled that way)

Weather conditions

Other (Please Specify)

10.Have you changed your usual main mode of travel to your work or place of
study since the 1 Jan 2010?
If you have changed more than once tell us aboutth e most recent.

Yes No Don’'t Know

If ‘no’ or ‘don’t know’ please go to question 15
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11.Do you know the Year of this change?

2010 2011 2012 2013 2014 2015 2016

Don’t Know
12. Do you know the Month of this change?
Jan Feb  Mar Apr May Jun
Jul Aug Sep Oct Nov Dec Don’t Know

13.What was your previous usual main mode of travel to your work or place of
study?

Tick one box only
Unless Park and Ride, tick the box for the longest part, by distance, of your

usual journey to work.

Usual choice

Park and Ride - Bus

Park and Ride - Tram

Park and Ride - Other

Bus

Bike

Car, on your own

Car sharing, Share with others

On foot

Motorbike / Moped

Tram
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14.Thinking about why you made the decision to change your usual mode of
travel to the train, please indicate how important each of the following reasons
were in making that decision by giving it a score of 1 to 5 with 5 being very
important and 1 being of no importance. Please indicate if the reason is not

applicable (NA) to you.

Very Important SIS Not important

5

4

3

2

1

NA

Change of workplace

Change of home address

Employer removed access to parking at
work

Increase in cost of parking at work

Improved rail service

Improved bus service

Deterioration in the bus service

New tram line opened

Deterioration in the quality of cycle
lanes/storage/facilities

Change in family circumstances/Health
issues

Shorter journey time

More reliable option

Other — please specify
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15.Do you have any general comments about your journey by train today?

16.Are you?
Male Female

17.Are you?

Under 18

18-25

25-34

35-44

45-59

60 or over

Prefer not to say
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18.Do you consider yourself disabled?

Yes

No

Prefer not to say

19.To which of these ethnic groups do you belong?

White

Black

Asian

Mixed

Chinese

Other Ethnic Group

(please specify below)

Prefer not to say

Other ethnic group

To be entered into the FREE prize draw with a chance to win a £20 Victoria
Centre Shopping Voucher please provide the following contact information.
The winner will be drawn w/c 12/12/2016 and will be notified by 23/12/2016.

NB: This information will only be used for the stated purpose and will not be
passed onto a third party.

Name

Contact Telephone Number
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Contact Email Address

% INoffingham  Survey Location
{248 City Council (business park and firn
W" _————m =)

=

Commuter Survey

How do you travel to and from work?

Nottingham City Council is trying to find out more about how people choose to travel
to and from work in Nottingham. It would be great if you could find the time to take
part in this survey. There will be a prize draw for all respondents for £20 of shopping
vouchers for Victoria or Broadmarsh Shopping Centre.

Please answer the following questions about your main mode of transport to and
from work:

1. Whatis your FULL home post code (Address if they don't know it)

2. Do you normally work?

Out of Hours (within 20:00 to
07:00)

Normal Working Day (Within
07:00 to 20:00)

Other

3. Is your work? Tick all that apply

Part Time
Full Time
Temporary/Casual Staff
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. Which of the following best describes the level of skill related to your job?

Professional/ Managerial

Office

Qualified Manual Work

Non-Qualified Manual Work

Other

. How far do you normally travel to work?

Up to 1 mile

Over 1 mile and up to 2 miles

Over 2 miles and up to 4 miles

Over 4 miles and up to 10 miles

Over 10 miles and up to 20 miles

Over 20 miles

. How long does it normally take you to get to work?

0 - 15 minutes

16 - 30 minutes

31 - 45 minutes

46 - 60 minutes

Longer than 60 minutes
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7. How do you usually travel to work?

Tick one box only
Unless park and ride, tick the box for the longest part, by distance, of your usual

journey to work

Park and Ride - Bus

Park and Ride - Tram

Park and Ride - Other

Bus

Bicycle

Car, on your own

Car sharing with other/s

On foot

Motorbike / Moped

Tram

Train
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. What is your main reason for usually travelling this way? Tick one 'main’
reason

Main

Reason
Reason

Cost

Cleanliness / comfort

Can’t drive / no car access

Capability — e.g. restricted for a disability/impairment

Confidence — | feel safe/confident travelling this

Convenient / easier / less hassle

Environment reasons

Direct service

Frequency of service

Have to drop children off at school

Health and well-being

Highest quality journey option

Quick journey time

Reliability

Routine/Habitual (i.e. always travelled that way)

Less traffic congestion

Weather conditions

Other (Please Specify)
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9. What other reason(s) do you have for travelling this way? Tick up to three
reasons.

Other

Reason
Reasons

Cost

Cleanliness / comfort

Can’t drive / no car access

Capability — e.g. restricted for a disability/impairment

Confidence — | feel safe/confident travelling this

Convenient / easier / less hassle

Environment reasons

Direct service

Frequency of service

Have to drop children off at school

Health and well-being

Highest quality journey option

Quick journey time

Reliability

Routine/Habitual (i.e. always travelled that way)

Less traffic congestion

Weather conditions
Other (Please Specify)

10.Have you changed your usual main mode of travel to work since the 1%
January 20107 If you have changed more than once tell us aboutth e
most recent.

Yes Don’t Know

No If No go to question 15
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11.Do you know the Year of this change?

2010 2011 2012 2013 2014 2015 2016
Don’t Know
12. Do you know the Month of this change?
Jan Feb  Mar Apr May Jun
Jul Aug Sep Oct Nov Dec Don’t Know

13.What was your previous usual main mode of travel to work?

Tick one box only.

Unless park and ride, tick the box for the longest p

usual journey to work.

art, by distance, of your

Usual choice

Park and Ride - Bus

Park and Ride - Tram

Park and Ride - Other

Bus

Bicycle

Car, on your own

Car, Share with others

Foot

Motorbike / Moped

Tram

Train
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14.Thinking about why you made the decision to change your usual mode of
travel, Please indicate how important each of the following reasons were in
making that decision by giving it a score of 1 to 5 with 5 being very important
and 1 being of no importance. Please indicate if the reason is not applicable to

you (NA).
Very Important I Not important

5 4 3 2 1 NA

Change of workplace

Change home address

Employer removed access to parking at
work

Increase in cost of parking at work

Improved bus service

Deterioration in bus service

New Tram Line opened

Improvement in quality of cycle
lanes/storage/facilities

Deterioration in quality of cycle
lanes/storage/facilities

Improvement in rail service

Deterioration in rail service

Travel incentives/discounts

Employer acts to make mode of travel
more convenient

Attended a Totally Transport Event
sponsored by Nottingham City Council

Wanted to do more exercise

Change in family circumstances/Health
Issues

Shorter journey time

More reliable option

Other — please specify
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15. Are you aware of the Totally Transport initiative whereby your employer has
been encouraged to participate in workplace transport events or to develop a
workplace travel plan which promotes the use of Public Transport, walking and
cycling?

Yes No

If No Go to Question 17

16.Please say to what extent you agree with the following statements:

Strongly | Agree Neither disagree | Strongly
Agree Agree disagree
nor

Disagree

Totally Transport has contributed to a
better quality of life for employees
working on this business park

Totally Transport has made it easier to
get a parking space

Totally Transport has contributed to a
reduction of car use for commuting to
work in this business Park

17.Please say to what extent you agree with the following statements:

Strongly | Agree Neither disagree | Strongly
Agree Agree disagree
nor

Disagree

| think it is important to constrain the
growth of car use in this area even when it
might result in additional costs for car
users and/or employers

All revenue generated from the
Workplace Parking Levy should be
reinvested to finance measures to
encourage the use of public transport,
cycling or walking
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18.Do you have any general comments about your commute to and from work?

19.Are you?
Male Female

20.Are you?

Under 18

18-25

25-34

35-44

45-59

60 or over

Prefer not to say

21.Do you consider yourself disabled?

Yes

No

Prefer not to say
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22.To which of these ethnic groups do you belong?

White

Black

Asian

Mixed

Chinese

Other Ethnic Group
(please specify below)

Prefer not to say

Other ethnic group

To be entered into the FREE prize draw with a chance to win a £50 Victoria
Centre Shopping Voucher please provide the following contact information.
The winner will be drawn w/c 17/10/2016 and will be notified by 28/10/2016.

NB: This information will only be used for the stated purpose and will not be
passed onto a third party.

Name

Contact Telephone Number

Contact Email Address

Thank you for taking the time to complete this survey.
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